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votel'alternation‘inlnnglish‘uas‘subjected'to ann
'experinental test for psycholoqical reality._ It vas
hypothesized that if the pattern of . vouel alternations in
‘Bnglish facilitates the learning-of novel foras exenplifying:
correct nnglish alternations and if it interferes in the
learning of novel forns exenplifying alternations not found
-in Bnglish, then it is psychologically real. rive correct
;Bnglish alternations (e.g.,. ay/I) and 20 non-English N

:alternations (e. g., aj/e), vhich served as control

’_’COnditions,'uere enbedded in nade-up adjective ‘noun pairs,

) e.g.. suhk[ay]pe/suhk{l]pity. nalp[ay]de/lalp[e]dity. etc,
The uord pairs vere presented autally to 00 university

students as paired-associates to be learned, using the

' study—test technique.

'The»results showed7that,'in7all three'learnability

-.indices. used.vthe class of correct Bnglish alternations vas

!

":learned significantly nore readily than the class of .

-'non-Bnglish alternations, and,_furthernore, that knowledqe
1,of these correct Bnglish alternations interfered in the

(learning of the non*Bnglish alternations. It vas concluded i'.

“<[°“that the’ vonel alternaiion generalization in Bnglish is

e : psycho]_ogica.].l’ t‘llv

o

In an attenpt to reconcile the positive results of the ‘

“PflexpefinentAuith the negative results of two previous



ptoduct;i'v‘it’ étudieé on ‘B'n'glish vowvel alternatioh, a-
distinction is proposad betveen psychological reality and
ptoductivity, vhoteby a produ¢eive process is consideted to
_bo necossatily psycholoqically teal. hut that a

) "Apsychologically roal ptocess nay. not be strong enough to be
ptodnctivo. i scal. of "psychologich wnctivit.yﬂ is

B ptoposed- in this scalo. surfa l*jlé“" (&ocesses vould

rate high, and pnrely lorpholoMn‘;’"@“* yﬁonetically

) cond},tioned_ procqsaes ‘wonld gravitate tova:d the lower end.

R 1
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' _ CHAPTER ONKE

“BACKGROUND TO THE STUDY

B 3 sinple analysis -ight be better than a
" complex analysis, but only if it is true .
- that speakers would account for the data

: "by means of the silplet analysis. By
~.Just looking at static data, there is no
vay at present for a linguist to

'~ determine what regularities speakers
will capture.-- B. Skousen (1972,
P. 567) . .

- . . N

. ;g gvg;vi§w°g§ ggg'stuiz
The present study is an ex@eringgtal'investigatlon of
the psycholoqical reality of vowel alternatlon in Engllsh.x

By "psychological reality of vowel altetnatxon" is -eant the

’relevance to-certain<menta1 activitles of the general;zatlon

"7~nnderlying vovel altetnations. ﬂf o . / o

In tecent Years.,the notion of psychological reality

firhas played a ptoninent role in discussions of rule validity.‘“’

'nrfLingniSts Uho have serionsly considered the qnest1on of the

‘validity of lingnistic rules 1nvar1ab1y inqnire about the“' -
“psychological reality of the tnles in guestion. ;vgn thoughAvi'



‘.
in -any cases these inqniries serve. lerely to illustrate a-
"point and are never really pursued experilentally. the
1 recognition of a psychological diaension in rule valldatlon’ﬁ
.is a aove in the right directiqn.‘ Since language underlxes
a' certain lental reality, linguistic concepts ought to be
characterizable in nental teras. rhis is a basic

'requlre-ent that nust be ilposed on a: lentallstic 11nguist1c

‘ theory such as generative lingnistics.“

Accordingly, the approach to the proble- of rule f»ﬂl'
'}eralnation pnrsned ‘here is experinental. A two-part |
learning experinent has been carried out to deterline the

. relevance of a phonologlcal qeneralization to the ‘mental:
'_activity of learning.; The viet is taken that only if a L
lingnlstic generalization does have behayioral correlates'tf\
_'can the generalization be said to underlie a certain mental f
reality, and that only those rules based on psychologicallg/
real generalizations can be said to properly belong to a

s

flentalistic graanar.'

Interest in this 1ine of. research~is tvofold- Flrst,
.it is inportant to know that a 1inguistic generalization
proposed for a particnlar lanqnage is in fact a
Ageneralization that speakers actuallx do {or do not) elploy.
Second, experi-ental data of the sort reported here provide

“a basis for the nore<genera1 problen of ' the ex;eggg;
-validatlon of fornal lingnistic coucepts.ﬂ

I



on’ the Heed :g“z Exs.e_mni!slignsig.a of Rule e -

The classical generative view of theory validation nay

be sunlarized as folldvs. Given a collection of objects,‘

“there is an n—nunher of vays of descrihing the systen of

relationships along the objects. Subsets of this nunber of

'ways are adequate descriptions depending on certain

increasingly stringent fornal reqnirelents of adequacy.
Pron along the nany observationally adeqnate grannars, only

a: snbset are descriptively adeguate, and fro- this set of

: descriptively adeguate grallars, the nost stringent Set of

adegnacy requirelents selects only one explanatorily ,

adegnate gralnar. A rule that fits into this explanatorily

tadeQuate description is considered to be valid. ‘Anong

o proponents of this theory, an undnly silplistic view has

(prevailed that all that needs to be- done to advance

'~1ingnfstic research is to constrain the forlal reqnire-ents

~of. the theory of gralnars snch that it can decide fro- anong

the descriptively adequate grannars that vhich is

-—cexplanatorily adegnate.

_fthe assunption that the transfornational nethodology can in -

lajor shortconing of this vieu is its dependence on

practice dis%over lany descriptively adeqnate grannars. In

actnal fact. not one descriptively adequate grannar of any

. ~ .
~



¢

1angnage bas so far been forlulated. There are, therefore,
'no descriptively adeguate grammars to choose froa. 'This
failure to produce-even oneodescriptively adequate graaaar o
may be syaptonatic of a basic error. lnd the error may in f
fact .be that linguists have 1ooked long enough at lingnistic
objects as abstract nathenatical objects, separate ‘from the
purpose for which they have heen created, and separate froa‘

the hu-an aind which created ‘and use thea.l_

‘ This is not to deny the role of foraalization in.

' discovering interesting aspects of language. By winnouing

out the grain from the chaff, that is, hy abstracting

significant generalizations from particular cases, a formal

o systen gives an nnohstructed view of the organization of the

'ﬁ systen. It thus provides, im linguistics. a

,

language—independent fraaenork for descrihing and coaparing
other 1ingnistic systens, vith the viev tovards discovering
universal properties of 1inguistic systeas. Furthernore,

once the fornal langnage is fairly developed, lt can then

feed on itself, and, in the lanner of an. axionatic systen,

: generate theorels abont itself even prior to the

consideration of e-pirical evidence.f Pornalization. thns;'i
gives the linguist an opportunity to look at certain aspects

ki
|

of the inner mechanisa of langnage.

Initial saccesses uith the fornal aethodology have,ui

' houever, biased the lingnist's ‘point of viev against other

.'7 linguistic_nethodologx. ¥hile forsal rules should serve'



ﬁvonly as one of the wvays by vhich true generalizations about .
.language lay be discovered, formal rules nov seea to have
bhecome &hg only path to 1inguistic enlightenlent, and formal
- rules have thus becone the ultinate objective of linguistic ;
inquiry.‘ within this nold, linguistic inQuiry stops after
.the forlal expression of a generalization has satisfied the
researcher, and suggestions to externally validate this'
“'gfornal statenent are seldo- entertained seriously. This i
enthusiasn -for !orlalisl nay have been fanned by a hint from
Choasky . that the nathenatical underpinning of language is of
a tvpe.hitherto unknovn- About this, he urote:
—.;.the latter.[grannaticaljtransfornationsj being
.structure~dependent operations of a peculiar sort

that have never been studied outside of - v
_Flinguistics, in particular, not in any branch of .
.mathematics of which I an faniliar. (Chomsky,

1969, p..77) : » o
. Xf vhat is involved is a»tjpe of nathenatical'terrain yet

ncharted,_then the formal linguist can lay clail to certain.,
tliberties in the use" of any forlal devices and conventions |
-.he aay find necessary in his search for an adeguate |
description. Given this clinate of .opinion, the suggestiond
v}that uhen the formal description and external evidence
clash. the fornal description be upheld, was inevitable.
’?odor and Garrett (1966) urote that vhen an experilentervhas

7funcovered negative evidence, he

....has not shoun that the graalar is disconfirned.
A grammar' is simply an axiomatic representation of
. an infinite set of structural descriptions, and-

the internal evidence in favour of the structural

»



o
s

' descriptions lodern grallars generate is so strong

~ that it is aifficult to imagine their sncculbing
to any purely expeninental -
disconfirmation. (p. 152)

Amidst a lultitnde of sy-bols and devices, and 1n ‘the

oAl

rush to fina ghe neatestvfor-uletion. the purpose of

lingeisfic ihgnity and the nature of linguistic data appear

to have been lost. It is true that searching for the

_vsi-plest rnle is an engrossing activity. but if such an

;activity is not related to basic questions of human nature,

an

it tednces itself to the status of an intellectnal exercise.

'vChOISRY has stated vhat he feels the goal of 1inguistic

1nquiry shonld be. In disenssing what a linguist does, he

: vtote'

At the level of particular grasmars, he is
atteapting to characterize knowledge of a
language, a certain cognitive system that has been

. developed —- nncenscionsly, of course -- by the

: mormal’ speaker-heatet. ‘At the level of universal

- grammar, he is trying to establish certain general
properties of human intelligence. Liugnistics, so
characterized, is simply the subfield of :
psychology that deals vwith the aspects of" nind.
(1968, p. 2&) . ‘ _ ) ,

Of necessity. then,,the data of 1inguxstic 1nquir1 are
psychological. Such data_“consist[s] of the 23__119; of the

B speaker. listenet, and 1earnet of language" (chonsky, 1959,

4
Fa

Pe 170).

°

s If this view of the natnre of lingulstic lnqniry is
kept in lind, the insntticiency of fornal criteria ‘alone in’

evalnating linguistic solutions becones qnite obvions.'



Hdréin lies a difference betveén a linguistic system and a
tthly absiract system. A description .of a linguistic syété-
-ﬁpt be touhdoq on a certain ox£érnn1 teaiity. the
psycﬁblogical'reality of speech communication. The
developaent of a truly abstract systea, hovever, need not_

depend ‘on the availability .of evidence of external validity.

~

Evaluative criteria for any linguiétic statenenis,n
theréfére,»ndstfrelate to the patﬁte;of.thé‘hu-an mind, vhat

ii_can,doi or what it actqaliy does.} This'point has of |
course erP expressgd fdeQuﬁte;y,hj many 1in§uist#. ‘Por

e:anple,'

Chomsky (1967, p. 100):

-Sooner or later -- in some areas sooner, in other
areas later -- it is going to be mecessary to
discover conditions on theory construction, coming °
presumably frona experimental psychology or froa
fieurology, which will resolve the alternatives
that can be arrived at by the kind of speculative
- theory construction linguists can do on the basis
of the data available to the linguists. ' That is, .
. there will come a point, no doubt, ...vhere one can
. set‘np,altarnative,syste-s"to explain quite a wide
- range of phenomena. .Ome can think that this or
. that systea is.more elegant and much amore deep
- than some other, but is it right?

-

;berving'{ih;p:assiﬁ‘ |

‘The fundamental problem which confronts scientific
linguistic research today is not the formal ome of -
.deciding what kisds of rules €3y be formylated by
thgulinguiqt1uithinvsone,particu1ar'arhitraty S
‘frame: of reference, but rather the gmpirjcal one .
of‘disConé:ing'uhqt'kinds=of'rnles are actually
-%gg;ngﬁ-by,t@cﬁbhilavin the acquisition of the

© lamguage and ultimately actuajly employed by the

- adult in the prodaction and comprehension of =



0halal(197uh, p. 35):

It is clear to an increasing number of linguists
that the sterile, faddish formalisa and unchecked
speculation that characterizes most of generative
pPhonology add its offahoot will mot, by : :
themselves, reveal aaything about mentsl
processes. Speculation must be guided anad
restrained by empirical evidence. Formalizations,
if they are to be at all relevant, must have as
their primary aim the formulation of theoretical
Statements in a mamner that renders thea more
testable. Pormaliga and speculation if pursued as
ends in theaselves are only intellectual
amusements.

The inadeénacj of q,pur;ly forlai‘critarion in
evtluht;ng coapeting probosals that gré descriptively -
| adqgﬁate'has been denongtrated‘guite singulirly'in the
’faiiutq_of,thelsilplicity critfrion‘in’ré%olving‘certain )
1’aspects of the abstracanSS"cont:qversy. 'Thé’abstractﬁéss
ﬂ;ssue vas Eaised”hy Kipargky iﬂ-1968 (the paper was
‘Publishea in.1973: see:Kipatsky, 1973&1,,in reaction.to
Chomsky and #allé's (1968) practice of postulating
‘underlying phonoiogical‘eie-énis that'neVet.appé;r on the
surface in any va:iantsféfithe norpﬁeiqs analy?ed as:having_

 theée,nndetlyin§ gqg-e§ts. .ihe issue.i§ uhétheF to al;oé

A‘<4§uqivrépteseqta£ibns.‘ Ahétra&t Sezéfnts invafiab1y ¥equife

pEOAet1Cg11y'nn-otiyitgd*tulés,.sd» as an. absolute

SR ndut}alizafion tﬁlq@_:hich is;pdétqlatéd_p:éqisély‘for the
pﬁrposé ot.ﬁtgventih§ snéh-abstt#cﬁ;ségneﬁté fro-igppeqring‘
_in surface phpn'c_;gics; This point will be illustrated asing
ny-ahfs.(1§?§)iiﬁpg:éiaiﬁlés. ' | h o

-



Nupe has a series of consonants that labialize before
the back vevels [u, o), and paintalize before the front
vovels [i, e]. Before the vovel (al, howvever, a three-wvay
distinction among consonants occurs -- labjialized [C”a][
paﬁatalized [C!a], and plain'[ca]r The descrjptive problem
'is hoJ to characterize‘these 1abialized andvpalatalized
consonanﬁs. It.is very natnral for back'(rounded) vowvels
and for front_(unrennneﬂ) vovels to trigger labialization
, and‘palatalization; respectively: ‘Bnt for [a].te.canse
_ labiali:ation as vell as palatalization is irregular. and
even more so since in other cases [a] causes neither p
labialization nor palataiization,, Thns, the very natural
labiaiirinq and palatalizing rules fly in the»face of the
labializing and palatalizing [a] which produces
"exceptions®. After_sensidering aunulberfof‘alternatives,' ’
‘Hyman opted for an abstraqt solutien, one in which the
-Vlabializing fa] deriies frel an. ahstract underijiné hack
vovel /a/, and the palatalizing La] derives fros an abstract
nnderlying front vo'el /8/ « neither of these postulated
- vsegnents appears in surface phonetics-‘vhere tney occur ln’
'nnderlying structnre, [a].appears in ph?netie's;rface
Strnsture.i'nence; an absolnte nentralization rule'-nsti
apply to nentralize the distinctions -among these 1ov vowels
"and to- nerge these vovels into the phonetic (a]. Thns,
underlying /Cq/ and /Cq/ becone [c o] and [c“a] throngh
labialization and palatalization, respectively. and the

’nentralization»rule_applies on theseqinterlediate strings to -

oo
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pa

produce the required [C“a] and (CY%). _
£

It vas the general thinkinq initially that solutions
,laking use of abstract ololents vere more general. in

' etfect. simpler. With two additional nnderlying Segments
and one rule, Hymant's solution not only accounts for a
‘multitude of faéts, but it does so in true generative
fashion, and at the same time ‘it preserves the
excoptionality of tvo'very natnral,'phoneti&allj motivated
’rnles. In contrast;zafconcrete solution to the KNupe problen°»'
is the postnlation of a whole set of labialized and
palatalized consonants that contrast vith plain ones‘\g
"uneconolical' solntion if econony is to be me@asured in

. teras of. size of the inventory of underlying Segnents (as
Hy-an pointed ont, there are far more serious problens with
.this approach). rhere are hetter less abstract solutions
(see, for exanple. Kiparsky. 1973a, Harns, 1973). but the
point is that’ vhichever solution is adopted, Concrete or
‘abstract, soaething is lost and sonething is gained How
effective is the fornal neasnre of sinplicity in evalnating
this trade-off betveen loss and gain? 1In the case of the
'lupe probles, “how' "silple" are tvo abstract segnents and an
.absolute neutralization rnle, as opposed to a host of
»non~abstract segnents that "clutter—np" the inventory of

-

»nnderlying segnents?

Crothers' (1971) reply vas that,_"it is not very -

neaningfnl to appeal to sone prior notion of siaplicity vhen
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\

.We do not knov to vhat extent imaginary {abstract]

representations are in theamselves non-simple" (p. CR-7).
Kiparsky's objection to simplicity arguments is even more
basic: * iplicity argJuments cannot,juetity absolute
neutralization, for it is precisely the validity of
simplicity a gulents vhich ie challenqed" (1973a, p. 66).
Hy-en himself tates this same vievw. 1In his reply to nar-ej
- (1973) criticisa of his approach. Hyman (1973) states: "Baut
@CONoOmy eot isswe. As pointed oat by Zimmer 1970,
‘ notione jz,sinpli ity have not helped in solving any

critical issues in generative phonology" (p- QMQ).

Having tejected the relevance of the internal criterion
of si-plicity in reso vinq the issue, participants in the
‘ ~controvetsy, Pro and c n\\like, turned to considerations

gx;g;ngl to the fornal éystel. They appealed to substantive

o considerations either in terls of learnability or

psychological.plauaihility. rhus,'Kiparsky (1973a)
_expressed theivieurthat a rﬁle'of absolute neutralization
"is either inpossible or‘herd to leern" -and suggested that
such a rule "be either excluded or Specitied as not highly

' velued" (p. 65). In Kiparsky'(197ub), he expressed the view
- that the evalnetionAleasute isinot:lereiy\a sinplicity

. metric, but, foIloving Koefoed (1975), as "an explication of
.the concept 'leernability of the abstract systen of a

1angnage'" (p. ~328).° Hylan, who defended thexabstract

position. relinded us that “ont ail [in wtiting gra-lars] is

" not nerely to find neu “and neater uays to present data. but

\
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to discover the nature of the mental mechanisa activated by
the child ip language acguisitiom® (p. 59). His own
ju-titicatign for an abstract solution ;o the Nupe pfoblo-
depended on sound changes in 1onnréhonoloqy. Crothers, who
upheld the concrete position, wrote that "what is |
needed...is not more discussions of which solution is the
simplest or‘tho best, but more facts about how the
abeakot...actnally handles the situation® (p. CR-8). To

. this ﬁy-an must be said td have agreed, vhen, sunlatizing
his reply to Harms (1973), he wrote that "considerations of
econoay and naturalness are poor substitutes for the

psjcholiuguiut;c evidence uhiéh ve sorely aeed"” (p. 451).

It is évident that agreement has been reached to look
beyond\vhat Skousen calls "static data"'(see.Quotation at
the beginning of this chapter). Skousen's suggestion is a
call to expand the data base to include the "dynamic data"™
of sound changes ohéé:vnble in the historical and.
 ontogenetic contexts. Additional external data are
available from other soutces.- sonnd changes ohser;ed in
distnthed speech, in forced amd lanipnlated speech in the
) expetinentalvlaboratOty, in linguistic qa-es in the fora of
street vord-play or in ‘the more elevated level of
_ versification., sPeech salples from. these fKources illustrate
1angnage in use--on the uay to or departing fron the
>‘standatd 1angnnge." Colparing the norm with departures froa
1 the norna can providc rcvoaling 1nsig&ts on just those |

properties of the nors tha; afb significnnt
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The ismuwe of external validation of liaguistic rules is
related to the issue of the role of psycholinguistic
experimentation in llnqulltic theory construction. The view
taken in this study is that experimentation provides a wvay
of substantiating linguistic speculations. Discussions of
this issue adound in the literature, but, to ay knowvledge,
it has not been approached in relation to the nature of
lingnisticydatu. The brief discussion that follows focuses

on just this aspect of the issue.

Linguigtic Data )

A persistent criticiss of experimental linguistics is
that ﬁhile competence is at issue, linguistic experiments
o;erate in the realm of performance, and that experismental
data are irrelevant in resolving issues in the area of
competence. This criticism is based on a misconception of
the nature of the data which all Iinguists, vhether

experimentalists or formalists, work wigh.

. ~ What is the nature of the data on which a formalist
\./ﬁbases his conclusions? ‘The establishment of the
competence/performance distinéfion eliminates from
- graamar-writing errors attributable to performance factors
likoAlc-ory linitﬁtion, inattention/ moaentary failure to
appiy a rule,vdolibérato disoﬁeyance of rules, etc.

‘Ce:tainly no oho vould wish to write a grammar based on

utterances that native speakers, under better conditions,

-



“.experluent 1s 1ncapable of ach1ev1ng a sta e in which his _

would consider'ungraniatfcal. The distinction,'therefore,

. ensures that the gralnarxan vorks on a- sample of ggi_gg
g !
speech. Bé& the data on. vhlch experllentallsts base. tEEiE

o

inferences are also edited, imn this sense, and are no more
contallnated by perforlance errors than the set of data
grannarlans work on. In.fact, the experilentalist's data
‘may be nuch more Strictly edited sipce he sees to it that
what are reasonably extraneous factors are ellnlnated, or

- are properly controlled for. No experlnentallst vould let

’

kis data be d;storted hy, say, nenory llnltatlons, by

e

requlrxng his subjects to repeat back a left branchlng

sentence v1th tventy enbeddings (unless thls is vhat is at
issue). °

C &

Furthermore, the criticisa that experimentation is
irrelefant.to'resolving issues in the area of competence

© - o

relies on the unvarranted assnlption that t e‘subject in an

perfornance natches his’ co-petence, but that the speaker
urxtlng a grammar is able to. Thls assulptlon is nade
because while the relevance to 1ssues of competence of data
’;;gpl1ed by a group of experllental subjects 1s dgubted, the
relevance of data generated by grannarxans is never -
—guestloned in most of the lxterature on fornal analysis
(although particular judglents of 1nd171dua1 11nguists may,
'frOl tile to tile, be . consxdeted suspect).l Both ‘the
-grannarxan uriting a gralnar of his language and the subject

in an experilent are perfor-ing essentlally,the_sqne task:

o
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-akzng judg-ents about their . 1anguage. Why should one”set

of data be lore valld than the other? Grannarxans have not

been ttalned to perfora xn an’ error-free nanner, nor should:
N
thelr 1ntu1t10ns be any kess subject to the constralnts of

sound data-collectlon procedure than anyone else's.

-

All experinentatlon regnires data-collectlon of ‘one
type or another. and the linguist vrlting a’ grannar is

essentinlly doing an experiment -- he fornulates hypotheses

‘ip,and tests these hypotheses agalnst data fron h;s own

intultlon. It is in thlS sense that. more credlbillty nay be

‘v_ascrlbed to an exper1nental granlar than to a formal

.

gtanlar,.sxnce data collection in exper1nental grannar

| constructxon is governed by sound sampling procedures,'
'é@? whereas data collection in formal grannar writing is

‘typicnlly_subject-to a bias that has no control.

Thus, the crltlc of exper1lenta1 llngulstlcs 1s
eSsentially naking the claln gyat g_;x grannarlans are in'a
pos;tlon to achieve a state of error-free perfornance, and,
hence, only thelr jndglents are relevant to specifying the
natnre of conpetence.w Such. a Clall is rejected here. The
intuxtions of a non-grannarian are as relevant as the ‘
1ntuitlons of a gtanlarian. They are, in fact. more
relevant, since the granlarian's judgnents are snbject to
systenatlc contalinatlon 1n vays which those of the
lingnistically untrazned suhjects are not (for fnrther

discqssidn, cf. Dervlng. 1973, chap. 7, sec. 3). Indeed,
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research in‘transforlational grammar has a hxstory of

proposals and SHlft counter proposals, of vague_visions aﬁd'

:rgpld revisions, of doubts,ispeculatxons,‘and:total'

'turnabouts, all of uhiéhfpoint'to‘the'fact that at soae-

point certaln grallarlans vere 1n error and certaxn grammars

vere erroneous.

Furthermore, to this date no explicit account of how

_perforuanqé paraneters‘actually diStort statements abou£7
'colpetence,éas appeared; ln'the-absence‘of such.an account,
_the crlticasn .can be seen only as an unsubstantiated clainm.
":In fact, some of the perforlance factors nentloned 1n the
vliterature are more facetaous than serlous.' For exa-ple,
‘nentlon has been made of possible dlstortlons of data due: to.

: .
"food in the -outh, and even untllely death. To this

problen, a colleague has offered an- appropriate solutlon-

-

’ue nust, at all costs, avoid doing ‘our experrlent at

: nealtlle. and never use as subjects patients in a hOSpital

g ternlnal vard.

"s«l,;‘\j o N - oo . - - ‘ ) ) :
~An implication of the view that performance data are
Al , S _

irreleﬁant'tordeciding issues»of conpetence is that it

' insulates co-petence (= gra-nar) fron experilental
;verificatlon (Lahov, 1971).- ThlS is an unfortunate |

conseguence, consxdering that conpetence is meant to be
—

1nterpreted as a reflection of the- structure and

L4

) organization of the hulan lind. If tests of perfornance

cannot reveal conpetence, then, as Zimmer (1969) " has poxnted
: . - . [ )
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.‘f out,_"the appeal to conpetence is really gnite enpty, since
' there 1s no 1ndependent support for ad&ribing to speakers
sone conpetence that is not revealed by their perforlance",

(p. 320).

On the relation between_conpetence_and'perfor-ance,,the
iﬂ‘viev edopted here/ig\tfat of Steinbergbf1970y.‘ steinhergf
' guestioned Choesky's assuaption that conpetence is
-describable 1Z;ependent of perforlance consxderations.l He
h'suggested that "Chonsky's rules of conpetence are.
1nd1st1ngnishab1e,‘in prinoipie, fron rnles of perfornance"
(p. 180). To'steinberg; a'conpetence grallar may differ
;fron a perforlance granlar only in the way the rules are
organized he suggested that "rules of conpetence...are
jordered for laxilnl utility with respect to-the proceSSes‘ofr
‘prodnction and understanding“ (p. 190). The suggestion, in
short, is that the forlnlation of nodels'of conpetence be.
ibased on the processes of language use. Thus, -odels of

;_conpetence should be evalnated in terls of the processes of

‘production and conprehension.

In the next section, the descriptive franework of the’
present experi-ent is discussed. Polloving current
;,practice, “the- terls “psychologically real® and "productive"

uill be nsed synonylously.- In a later chapter, a

oW

distinction betveen these two 1lportant ter-s will be
1,proposed. rDescriptive asPects of prodnctive rules will be

'snrveyed, and on the basis of this survey, the guestion of
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the productivity of the Bnglish vovel alternation rules will

he addressed

'g-1§§‘29§2512211e'ize;ezeshr

Pro gggtive _gg !onproggctivg ;g

Productive rules vere dlstingulshed fron uonproductlve
‘rules in teras of the oppos;tiou major/minor. rules. Thus,
Krohn: (1972) suggested that uajor rules are productlve while
linor rules are less productlve.. Dlscu851ng sone recent
psychollnguistuc validation experzuents, Kiparsky (1973a)
cr1t1c1zed these studles for uot drauxng a dlstlnction o
»betveen -ajor and ninor rules- he appeared to be uaklng the .
suggestion that some of the rules that vere shovu to  be
experiuentally uonproductive were uouproductive for just the
reasou that they vere minor rules. There are, hovever, no
generally agreed upon properties of nlnor and -ajor rules.
~To Kiparsky, lajor rules are those vhich in the un-arked
#case apply aud uinor rules are those vhich in the un-arked
case do uot apply. To Krohn, a minor rule .is one- that uakes-‘X
use.of-rule featureS° his ovn foruulatlou of the Bngllsh -

-vowel shift reguires a plus rule featuref hence, in his

_Viev.‘ﬁouel shift is a linor rule, and, therefore, a less

'lrproductive rule.

Salterelll"(1972) drev a distinction between
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and ngnggggigtixg rules.‘ To Saltarelli, predictive rules’
are. forlulations that define "en open (trens-finite)
donain," vherens nonpredictive formulations define na closed‘
'(finite) do-ain circulscribed to the existing lexicon"

(p. 320). Predictive rules are "linguistically
‘significant", us these rules “provide a principled
expleuation for the speaker's 1inguistic behavior® (p. 320),
fvherehs nonpredictive rules "have no obvious significance as.
'they characterize a finite list, vhich is definitely veaker.
if uot triviel, use of the notion of generalizetion"

(p. 320). Although there 1s no direct eguation of
predictive-productive and nonpredictive nonproductive, it is
evident in the discussiongthet such an equation vas - |
:intended. Tnus, he wrote thft'"a speeker's knovledge'of his
language [represented by predictive generalizations] is best
investigated in its productive derivational processes"m

{(p. 339)-, Predictive rules. hoverer,,vere equated With
psychologicallygreal rules. _He wrote that uonpredictive
forlulations Mare of no relevance to.hov'the lind vorks, and
can't be incorporated but proviSionally in a synchronic
grenlar (p. 321).— In another paper (Saltarelli, to appear) ,
he‘vieved predictive rules to he Sililar to phonetic.

_constraints, and proposed that "synchronically, only PC

A‘A[phonetic constraints] can clai- so-e kind ‘of lental

', '_'reality" (guoted by m. ung. 1914, p. 12).

Y

) F‘fuJ iang (1972) established a distinction betueen last
" and ggnlg__ rules. Last rules apply last, that 1s. they do
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‘not precede any other rule (type) in the graamar although
_.they may be preceded by other (layers of) 1ast rules. She
proposed to viev lest rules as surface . structure
'construints, and nonlast rules as rules of the lorphological
component, which describe regularities of closed sets of
lexical itens. she cluined that "only those sound changes
wvhich correspond to last rules in the synchronic grammar can'
he productive, and that just these nust be productive"

.(p. 278).’ A further clail was lade that the level of last
rules is a Significant level in generative Phonology, and_ :
she offered as evidence the observation that hypercorrection

and rule 51nplification occur at this level.

Skousen (1972) suggested that a rule is psychologically

- real. or productive if it ‘eliminates all possxble exceptions:

‘ that night arise, for exalple, by borrowingﬁor by the
vpoperation of other rules. - Thus, to Skousen, a rule is
‘productive if children's speech errors tend to move in the .
'ddirection of ‘the rule, or if the ruale operates in foreign
3; borrovings or nev vord coinages. The converse clain,:that a"
‘rule is not real if surface violations of the rule do not
'-tend to becone elilinated, has been critic1zed hovever, as

too. strong by Kiparsky (1973b).

» Kiparsky's (1973&) distinction betveen gggggg and
\_ssngz_rgn_ rules should also be -entioned. TranSparent
,rules are vithout exceptions, or have far'fever exceptions |

ltthan opegue rules. xiparsky suggests that transparent rules‘
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are easier to learn, hence; they are more highly valued. In,

E |

',.essence, then, ttansparent rules are more productive than

7

opaque rules. The opposition "1eatnab1e" vS. "nonlearnable"

, ,and "pleusible" vS. "ilplausible" (Derving, 1973) may be .

concluded:

other distinguishing aspects of productive and nonptodnctive

rnles.u

By far the lost extensive discussion of formal

productivity and phonological rules 1s in M. Wang (1974).

rThe bulk of the discussion is’ on the for-al vays linguists

make unp:oductive processes appear prodnctive or

exceptioﬁless;,rrhese devices include rule ordering,

inclusion of morphological information in the structural

description ofttdles, nSe~of diacritic features, diacritic

use of phonological features, and rule features. All of

”these devices insure that the tules involved apply just to

those words that exhibitﬁﬁhe SOund chnnges being.described,

~and, hence, the rules are nmade toglook"erceptiohless.. weng

-

...ve may use - “the presence of such devicés
[ ordering and the use of nonphonological
. information im structural descriptions] as
. defining characteristics of nonproductive rules..
- Thus, a phonological rule may be recognized as
nonproductive if it contains diacritic features or
any referemce to norphological infor-ation,
including morpheme boundaries, or if it is in
counter-feeding order to some other rule.
Conversly, ve 'may tecognize a rule as productive
if it has none of these characteristics.
.(pp. 69-70) R L

, InjsoiIAry; productive phonological_:dles exhibit the
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Properties of ma jor rules, last rules, and surface phonetic
constraints; they are phonetically motivated rules; vhose
specifications require no nonphonological information; they
apply without exceptions, and in open - donains, and, hence,
they are predictive- they are phouological rules as opposed
to -orphological rules. lonproductive rnles‘have the
'converse properties. - We will see shortly that the ruies
that are the subject of ‘the present stndy -= the English
vovel alternation rules -- possess none of the propertles

that ullegedly distinguish productive rules.

Vowel utgfga‘t;gg in English
The lajor lotivation for the vovel alternatlon rules is

prov1ded by the alternatlons exelplified below-

' Front Vowel Alternations:

‘éy/i 1.5div;he/diy;nitj
_ iyse sergne/serghity ‘
_ ey/x -:l' profgne/profanlty

.Back,VOvel Alternatlons-

aw/A ;A profggnd/profgndlty .
aw/s ‘y"schggl/Schglar |
[éa/auj’h. verbgse/verbgs;ty

These alternations have been forlallzed in Chomsky and Halle.
(1968), Iang (1968), Ladefoged (1971), Krohn (1972), and
Stockwell: (1972).' Since the present study is concerned vith

R the guestion of the psychological rea11ty of these



~alternations and not with the question of which formulation
is the correct one, only a brief outline of one of the

forluiatious, thet.of Chonsky and Haile, vill be presented.

In the Cho-sky-ﬂalie'forlulation, the alteruations vere
given the abstrect underlying sources /i; e, ®, u, O, a/.
respectively (vhere Qpe nacrou signifies tenseness). To
derlve the surface alternations fro- the postulated
underlying segments, three lain.rules'and tvo adjust-ent
‘-rules are reguired: the main rules‘ere vovel shift,
diphthongizatibn, and trisyllabic laXing; these rules are
here referred to collectively as the vowel alternation rules
(hereafter, VAR) . /- _

»)‘“In general,.stressed tense vouels.that“agree in /
backness and rounding undergo shift in height. In the first
”stage, high vowels Beco-e:uiq and_-id‘voveIS‘beco-e'high.

In tﬁefsecond stage, Iid vouels becole lov éﬁ&glou vovels'
‘beCOle‘high (for one-stage for-nlatlons of the shift rule,
_cf.'Ladefoged, 1971, and w. iang, 1968; Wang's forlulatlon

is dzscussed briefly in Chapter 6 of this thesis). ‘However,

. in the- presence of certain suffixes, for exalple, the

lvnoun-forling suffix '~ity" trlsyllahic laxing applles. )
Trisyllabic laxing is ordered before shift, to prevent the

tcrncial vouel in words’ 1ike "dxvinity" froa shlftlng..

If the environnent for shxft is restricted to tense

vouels. it uill not give the correct output for for-s like
Jg;gﬁnnﬂi;x and §gh91;g Suffixation with’ '—ity" and "-ar"
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laxes the crucial vovels, thus Producing the incorrect
prof[u]ndity and sch{o]lar. To account for these foras,
Chonsky and Halle extended the environment for shift to
include lax 8 and 9. Thas, prof[u]ndity becoses
prof[o]ndity, and a ronnding adjustment rule adjusts e to A.
,This rounding adjnstlent rule, and a backness adjnstlent

- Tlle, also take care of certain dialectal differences in the
surface foras, €e.g., div[ay]ne-div&ny]ne, verb[a]sity-verb[o

Jsity. all of these changes are summarized as follows

(underscoring represents tenseness) :

| L
1~ . - : {
| '~ Underlying Segments: iexnnoy
— . — : : —
- < “ , - _ > |
| Diph/Lax ' iy ey xy uv ow sw I i exuooad |
. 1. VS, Step 1 ey iy  ow aw i ‘o |
..} VS, Step 2 &Y ey aw ow I o -
| Backness Adj ay » |- . 'R
1 Rounding adj g - aw I A a. a |
-} Output , 2y iy ey awv uw ow i i exaAnaa |
1 hd 3 2

on the haSis of the. formal characterization of the
properties of prodnctive rules. outlined in -an earlier'
section, ve may now ask the guestion of vhether vowel
alternation in Bnglish is productive. Prodnctive rules are
'exceptionless. Cettainly VLR is’ not uithont exceptions.
obgsibz (in lost dialects), n;gg;z g;i Y, padity, crudity, 1

etc. In the sense of Kiparsky (1973a), VAR Ray be

_considered as opaqne. VAR cannot be treated as an output or

: surface phonetic constraint sinc - here are nany instances '
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of surface VGCV.in English (hibe;nate, isolate, probity,

vagary, etc.), vhich should never occur if VAR functions as

‘an output conétraint. VAR applies in a closed lexical set,

and, therefdfe, is not predictive outside of fhis set. VAR

e

. requires nonphonological information in its specification,

i.e., the diacritic [+F]. This diacritic is attached to the
vovel vhen it is in the nonphonological context PAST, a
context Eequited to cover al@grn&tions like sit-sat,
sing-sang. "The gtéat vovel shift," vrote.u. Wang (1974,

pP- 43), "is an example of a nonproductive phonologica}

_ptbcess in English.n Cearley (1974) considers VAR as a

-orphological'rather.than a phbnological process, and makes

the claim that voﬁél,nonShift is regular and vowel shift is .

- irregular:

v

»  Morphological rules define classes of irregqular
foras....all forms subject to the application of a
particular morphological rule are marked for its
application....Par instance, pxofane is lexically
"marked [+laxing]; when conjoined to the affix
+ity, the stes is subject to the application of
the laxing rule: prof[ey]ne-prof@nqnity.. FPoras
such as obese-obesity, njice-njcety, which do not’
show laxing, are not exceptions to the rule, but

" are regular:  they do not show alternationst
Those forms vhich are marked for the application
of a morphological -rule are by their very nature
irregular. Given the tendency toward paradiglatlc
‘regularity, we should find that forms such as '
those just discussed tend to drain out of
-irregular paradigls, beconing conpletely regnlar.
(p. 30)

B2

/ e o

' Maher (1971)1propdsed to characterize the relationship‘

’betueen ‘members of pairs like Qigigg-gi;igi_l ‘as

etynological rather than synchronic, and, hence, the

<
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altarnation no‘d not be made part of the synchronic grammarc.
A similar vievw has been exptessod by oloffsson (1974) . By
all for-al "standards“. then, VAR is not a productive
ptocess,rand, therotora, it should not° be psychologically

real.

No direct claim has been made that VAR is
psychologically real. Itr treatment as such is implicit in
SPE. vhere it is considered as a very general phonological
process, and in fact the "pivotal process of modern English
phonology" (p. 102). An indirect claim of reality for this
rule has been made by C. Choasky (1970). Disrrssing‘vowel

shift ahd the abstract representation of words undergoing

shift, she writes:

Are these absttact representations that are
postulated by the linguist merely convenient
figtions that the linguist manufactures for the
. purposes of his grammar, or do they have a :
pPsychological reality for the language user? 1In
other words, 'is the claim-that -the orthography
[{ =underlying lexical representation] corresponds
to something real in the linguistic knowledge of
'~ the reader based on anything that the reader can
-honestly be said to know?

It seeas to me that in a very real semnse the
~lexical level of representation and the
corresponding aspects of English orthography do

- have a psychological reality for’ the language
, user. (p. 295) .

It seeas that if a claim is lade for the psychologlcal o
-reality of the\nnderlying representatlons that are inpnt to
V a.rule, then the rnle for uhich these representations have
,been postnlated nust in some sense be consxdered to be

&

. likewise_psychologically real. The question of the validity
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of VAR has thus been reduced to the gquestion of its

psychological reality or productivity.

0

Some Nethodeological Copgiderations

forsal and Substantive Reality

| Since the present study is an inquiry into an aspect of
‘the notiom "psychologically real rule", it must be made
clear wvhat aspect‘of the rule under consideration is being
tested here. A rule has two conponent§} form and content.
Therefore; in'diécussions of the psychological reality of
rules, a distinction must be made between the reality of the
content of ﬁ rule amd the reality of its fora (Kiparsky,
1968).‘ Two rgles that differ in form may have the same
‘content. and thus account for the sa-é phenomena. If the
predictioﬁs turn out to be correct, then the rules have
content reality. Such a de-onstratioﬁ,>however, does not
‘'say which form or vhich rule has reality. Hence, testing
for th . eality of a rule involves testing for its fora as
vell a® its contenmt; these tasks are, to a certainyéxtégt,
independent.of:each other (this point was made earlier by
J. Ohala, 1970, p. 5). re;ting_for content validity means
 testing fot:kndviedgé‘éf the,genefalization underlying the
rule, in updtevet_forl the géﬁa:alization may be i
;epreséntéd; vhile'tésging for formal v&lidity amounts to

testing for theﬁvti this,khovledgovis represented %a.gfrns

-



of the formal .language of a ﬁarticular theory. iﬁns, vhen
Steinberng ap& Krohn (1975) vrote about the "psychologioal
validity Of“ChOIQKY and Halle's vowel shifterule"; it is
éresuied-that vhat was meant is the Content'and not the form
of the rule sigoe the.experimehgs they described tested‘ohly

for'speaker knovledge of vowel alternations in English.

| Forual'properties are of two types; one is sﬁecific'to
a rule‘and the other relates to fdrlel properties shered by .
other rnles. An exanple of the forner is the property of o
the Chonsky—Halle vovel Shlft rule of helng a two—step
forqulatlon' Hang (1968) has snggested a one-step
forsulation.‘ Fornal propertles of the second type relate to .
sthe use of such abbrev1atory dev1ces as carly brackets,: ‘
oangled brackets, the neigh%orhood notatxon, and the 11ke.
Klparsky (1968) 1s ‘an’ atte-pt to- adduce hlstorlal eV1dence
in support of the 'psychological reallty' of these devices.
HOSKOUltz (]973) gested exper;lentally ‘for the more B

rule-specific type of formal property. j
. ’ ’ ‘ . : ) : » : “)

7 Since nanyroolpetiﬁg-rules’differ'Crucially only in

. rheir foro, it is desirable that fornal valldlty be tested
experllentally. uore basxc than addresslng the guestion of
nforlal reallty, hovever, 1s.thestask of deternlnlng first
vhether a rule has content reallty, sxnce lt is p01nt1ess to
'exanine ‘the correctness of the fora of a rule if the rule in
'-rhe firstepleoe hQS'no;su;stantiye b;sls. The gresent_stndy
is direote&;to;tﬁisi;ore'basic'rask,L:The;question asked’is.uo

o -
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vhether the generallzatlon underlylng the vouel alternatlon

rule in Englxsh guides lingulstlc perfornance.

In'discussing4re1ated'studies'in the next chapter,
reference,will be lade to -ethodologlcal aspects of these
'studles.*“ﬁt‘11ll be useful to nention at this point certain

data-collectlon problens 1n experlnental phonology.'" &

©

Dgtg—celiect;onwprghlels in Bxperiiental_Phond;egx

<

Probleas of &ata-collectien lay arise as a result of

°

errors co-nitted in two aspects of the experlnent, namely,
the selection of naterlals ‘and the selection of the task
itself. - In ;any cases, phonologlcal experlnents requlre
‘that the stllulus -aterlals be novel, yet 51111ar to

- familiar ones- in cruc1al and relevant respects. If the

:naterlals are too novel to the subjects, the subjects may

¢

.

‘not see the - appllcabllity on these materials of the
ftgeneralmzation being/tested.A In which case,‘the resnlts'are_

'1rre1evant.: On the other hand, ‘if the suhjects are too
iifallllar vith the -aterlals, they lay perfor- 1ndependent1y
of the experi-ental varlables belng nanxpulated, in vhlch
case the results ‘are uninterpretahle.'bh balance must be-'

' uaintalned,betueen:noveltyfandvfalixiarity;

PN

- Por exanple, if one is testing for the predlctlons of

7the Chonsky-ﬂalle stress nules for Engllsh, it is obv1ously

o unwise to present to the snbjects Teal English vords.‘ Ie‘

‘c'snch a. case, if the subjects did put stress in the rlght
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place,'it could not beiconcluded vith confidence that the
. subjects obeyed certain stress rules, 51nce the correct
stress could just as well be supplied uithout recourse to
'rules.d That 1s, the stress pattern of a vord may .be, like
its neanlng, part of a set of 1nfornation arbxtrarlly palred
‘with the vord, 1ndependent of any 1ntr1nsic property of the
.uord or of any dlrecting rule. This interpretation must be
ellnlnated 1f the putatiye rule is to be tested. On the
':other hand, if’ a conpletely novel nonsense vord #s presented
;as stlnulus, nonfulfllnent of the predlctlons of the rule
may be due not to a lack of knowledge of the rule, hut to
'the fact that the subjects did nq; see the relevance of the'
4rule being tested to the test vord._ There is evidence that
‘forelgn items are not readlly 1ntegrated 1nto the grannar of

h the- borrovlng language and, hence, are not alvays subject to

-vltS regular phonology (Kiparsky, 1973a).

A reasonable solution is the judic10us use of nonsense
vords. The use of nonsense forns 1n testlng for the
'predlctlons of a rule 1s a perfectly va11d reseatc%
'_strategy, as. Ross (1972. P. 245) has noted. Nonsense uords
nay be constructeq,such that they do not VLOLate any.
structural constraints of the language of the subjects, in
other uords, they can be made to sound 11ke native wvords.
Experllentally, such forns are 1ntﬁ§buced as “poss1ble"
vords of the language, and the subjects are asked to treat

j'then as real vords which they ‘have. not had the chance to

' 'neet before the. experlnent.z'since the»subjects have in fact
: . N S o
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.not net these vords before, any phonological properties

these forns nay exhlbit in the experlnental Situation are

”not idlosyncratlc propertles of these words, but are general

vprOPertles of the phonological systen.

Berko's (1958);use of nonsense words in her study on
the.productivity of'certain English norphological rules wvas
notlvated by this . de51re to balance novelty and fa-iliarlty

of the naterlals. However, vhlle-she nay have succeeded in

¢

-making her stlnulns laterlals sound Engllshllke, the  very

Engllshness of these naterlals nay have engendered a related

proble-, namely, the problen of analoglcal patternlng. The -

”nonsense 1tens nay have provoked dlrect assoc1at10n Hlth

real wvords, and, hence, the subjects' responses to these

nonsense 1tens nay have- been responses to real word’
i

.analognes. Berko's subjects nay‘have sald Mtvo vug[z]"

thinking perhaps of. "tvo bug[z]" Anderson (1972) referred
to unpubllshed work by Raylond Baird which sugg”d "that'

children at one stage can forl plurals to

nonsense~syllahles, properly choosing: from [~ z,_—s, —Iz],

»only if they knev a real vord ;hzning with the nonsense
fltel" (p. 020). In other words, the subject may not ‘be
_ using a rule to dlrect hin to produce a form; he may be
_lerely patterning his responses after known foras. In

,Kiparsky'Svyords. ®the fact that a speakervtreats made-up

words in accordance with an existing putative rule does not

i-nediately Justify. the realitypof the rule: for example,

: an analogical pattern-of some kind'naj be operating, which *



|
voulad have rather different properties from the supposed

rule" (Kiparsky, 1973a, PP- 101 2).

The terna "analogy" as used ‘in this study will be made
clear. K&parsky did not explain what he meant hy |
‘ "analogical pattern“~'and neither daid Cho-sky uhen he.‘
.-objected to the use of the notion of analogy as a basis for
the explanation of the couprehension of novel sentences
(Chonsky, 1968, p. .30) . One. houever, gets the ilpre551on
that they intended perfor-ance by analogy to mean a kind of
perfornance that 1s not . aediated by gegergtive rules."This .
o is essentially Hankaler's (1972) interpretation of Chonsky s
notion of‘"derivatively generated" (as opposed to “directly
generated by the gra--ar"), which is a process of fornation

by analogical rule, a type of.rule that is neither phrase

structural _.nor transforlational. It is 1n this "

nongenerative sense that the term is used in this study, andﬂ.

its use as such does not involve agco-litlent‘by the present
vvriter. the intention is to shov that the effect of this
i type of'analogy in experinental phonolOgy can be ‘

'appropriately controlled for.

Analogy, of course, has a respectable ‘status in the
structuralist tradition.sbpaul's (1891) and Bloonfield!s
(1933) use of the’ tera has been interpreted”by’ Derving
(1973, p. 309) to be synony-ous with, or an 1nstance of,
linguistic creativity. Perhaps Kiparsky vas referring to
the "proportional interpretation" of analogy (e.g.,
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sister:sister5'='brOther:brothers), which, in another paper

~  (Kiparsky, 1974), he pointedlout'to be inadequate in

explaining analogical changes.g This use of “analogical.

phonological rnle" Ohala (1974b) says "requires explicit
reference to existing words vhich nanifest a certain

pattern" (p. 36)v‘ But even in this sense,_analogy is not

"totally un-creative; the fact that a subject can lake a

__correct ana1y51s of the sound properties of the newv fornm,

and on the basis of - precisely the relevant characteristics,.v
he is able to conpare it vith a lenber of the right class of"
forns, suggests a kind of linguistic,ahility that cannot in
~the least be consxdered to be snperfxczal. Ohala (197ua,h)

and Hs;eh (1975) have in fact suggested that the role

g analogy plays in 1angnage learning may be nore $ignificant

than hitherto realized by transfornationalists.'

The possibility of analogical patterning becones all
_the more evident if ve consider the type of experinental ‘
task connonly e\ployed.~ The subject is presented with foras
conbinahle aecording,to certain English word- derivational
rules.ntror eranple,'he 1s.given.e base and a noun—forning

suffix. He is asked to form a‘nonnffron these‘naterials,_

.and:he,is asked”to‘pronounee‘the combination, typically in-a

sentence frane. 'he Subject is ‘given unlimited tine.-
ihatever the subject's response. the experinenter
acknovledges it. In this procedure, analogical patterning

nay creep in on tuo fronts. Pirst, theﬂsubject nay

- analogize vith real word exenplars. h\t is, he nay consult
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" his intornal loxicon and match the nonsensevuOtd vith a real
“word. Second, hs may use hisdéarly nesponsos'as models for
subségnent'rosponses. If his early responses are
acknovledged by the experilenter as acceptable, the subject _
‘-ay advert to uhatever_strategy ‘he may have used in
processing the eariy ﬁatotiais and use it consistently
thereafter, negafdlessxoflthe nature of the succeeding
-atsrisls, ' | | -

a

' Knowledge of lingnistzc rules is by and large 'hldden' .
even o the speaker hilself._and one of -the vays this hidden-'.
"knovledge may be oxposed_is to,-dko the task snfficienily ‘
| délanding snch that copingvvitn the task iskpossibie only if
recourse. to this hidden knovledge is made. This, the
infornation contained 1n an 1nconing 51gnal lay be |

; deliberately set to a level that is not ap to threshold so

’.‘ that the subjects, in atte-pting to supply the 'lissinq

parts', uill drav on this hidden knovledge. Or the inpnt
infornation may come in chunks too large for innediate '
V,processing so thnt the subjects. in transforning the 1nput
vsxgnal to lanageable nnits,'will use langnage-hased
processes., The point is that, 51nce psychological

nexperilentation involves the quantxflcation of hehavioral

A ’nanifestations of the nechanxs.s of the -ind, the selection

of the right leaSnring device (the experi-ental task) plays
v’»a ctnciql tole in the ontCOne of the expet:lent If the !
?leasuring device is not adeqnately calihrated, irrelevant

: resnlts nay he obtained.,; ;;;%
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" Oother pfocedural eftors may be'specifié to particular
, experilénts. Kiparsky (1973&) mentions some of the lote
obvions errors wvhich have been lade in recent experi-ents on

' Bnglish phonology:

' Rnles~vhich are restricted to the Romance part of
. the vocabudlary (such as t --> s) are tested wvwith
Germanic morphemes; no distinction is drawn
between major rules and minor rules, that is,
"between rules which in the unmarked case
‘respectively do and do not apply; morphologically
deviant words are made up as tests for rules (for
example, subjects are asked to add deadjectival
suffixes to nouns (e.g. maze + ;11), and Romance
“suffixes to Germanic vocabulary). (p. 102).

’ Iﬁ the second half of the-next chapter, some of the
-ore ‘recent phonological construct valldation experilents
vill he revieued xn the light of the points raiSed in thxs

sec.tlon.



CHAPTER TWO

‘:’v.

'REVIEW OF RELATED STUDIES

gkg Rg;e_gﬁgg;o!igus Linggigtts 3!2953;322

A basic assnlption Ln linguistlc ‘PSychology is that

linguistic behaVLOr is rule—governéﬁ. _Underlying the use of

1anguage are rules that guide perfornance. ' Rejection of
thls assnlptlon rendets unlnterestlng the field of |

'lllnguistxc 1nquiry, for then it must abandon its search for

underly;ng organlzing principles. But more 1nportant, such

" a rejection 1lplies acceptance ‘of the counter- assunptlon

* o
that language»acquisition;and use are essentlally nnnediated

by brihciples that make the job éasior to aCCOlplish; It is
1ilplausihle that the hulan lind will opt for anm essentially

unorganzzed systel when so-e organization is, possible.

The assulption that llngnistic behavior is
:ule-governea glves rise to the corollary assnlption that if
‘in fact-speakers have internalized a process or rnle, it

'-"ui”ll be used in si.tuati.ons that are nev but in essence

: si-ilar to those under which the &eneralization has been .

_ ‘extracted._ ‘This is the basis for ‘the experinentalist's

Bl
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expectation that the effects d: certain of the unonserneble
| lechanis-s and entieies pPostulated by_particular theories
nay sonehoi be exposed._ If these postulated lechaniSls’and
‘entities have observable or measurable effects, then they
may be psychologically credible. " Stated in the context of a

verbal learning experilent "if the linguistic units have

: .psychological reality and if the linguistic units are

present in tbe naterial to bd learned,.then learning Scores
should vary in fone vay with the linguistic units" (Cofer,
1969, p. 342, in reference to the basic assnnption of
Johnson,,1960)._ One -ight Say that this assu-ption
'nnderlies a11 linguistic construct validation experilents~‘

‘What is the basis for this assunption? -

The basis is the la551ve body of eVidence on 11nguist1c
1nterference in the learning of verbal Ihterials in
.experilental s1tuations. -In a reviev of these studies,

- Cofer (1969) cgncluded:

It is virtually ilpossihle to design units which .
‘are independent of §'s language skills aad -
-background. The. prominence we have given to
meaningfulness, familiarity, association value,
pPronunciability, inter- wvora: associations,’
sequential organization, category membership, and
grammatical structures makes this: abundantly
clear. Past experience with the language results -
in skills and habits: which interact, in an
-inexorable way, with contelporary verbal learning
tasks. (p. 36#) _

"The nature of this interaction, Glanzer (1967) suggested, is
s

in the form of proactive interference, vhere prev1ons

1ingnistic experience inhibits or faCilitates the 1earning
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of the experimental tasks.

That the subjects' linguistic experience interacts with
‘the verbal learning ‘task has'been recognized since the
beginning of verbal-related exéerinentation. Thus,
;Ebhinghaus' avoidance of real ‘word materials im his
lenorization experilents vas an attempt to control for vord
leanings and wvord interrelation. ‘This led him to use
| nonsense syllables, on the assunption that nonsense
syllables vere equally leaningless ana that if they
' associated vith one another at all, any association is as
Asstrong as ‘any .other a55001ation, an assnnption that -

Ebbinghaus hilself realized as untenahle.

- In the last tvo decades, considerable progress has been
nade in 1dentifying the variables that cause interference.
There are twvo major research orientations in thls a;ea. - The
'first deals - uith properties of verbal naterials as discrete
t(linguistic elenents-' neaningfnlness, pronounceability,
faniliarity, freqnency, concreteness P v1vidness and ilagery
content, orthographic distinctiveness, etc.’ Studies along‘
this line have periodically been reviewed, and the mOre

_recent ones are uandler (1967) and Cofer (1969 1971)._,

, The other line of research, ‘and the one that has

A received more attention in the last decade, concerns
properties of linguistic elelents in segpence, i.e.,
'structnral and organizational properties.' This shift. 1n

”1nterest nay be attributed to. the rise to pProminence of two

L
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conceptual amodels -- the cogoitive approach to ieerning and
generative linguistics. Thg oognitivist provides a view of
the learner as a dynamic particip;nt in the learning
process, aluays in sear&h'of structupes,.strategies, and
rules. The generativist provides a specificatlon of
'linguistic structures vhose interrelations are expressed in
the form of processes or rules. These linguistic structures *
and_processes are specified with a degree of precision that,
in many cases, tendefvthel available for experimentation,
The bulk of this latter type of research has. been on
syntax-senantxcs, and adequate revievs of these studies are
avallable (cf. Glanzer, ﬂ967; Bever, 1968.,F111enbaul, 1971-
_Gough,'1971; Johnson—Laird,vj??“:'rodor, Beier, and Garrett,.

1974).

-fhe’genereikoictﬁre that has'elecged from these
syntactic—sanantlc studies is that linguistic behavior, like
any other type of cognltive activity, opts for the
efflcieocy provxded‘by,a tuleégoverned systel. Sinqe
Syutacsic—so-antic genergliidt;onsvand phonological -
generalizations are of theISa-e theoretical status,vonr
expecteiion is thgt“phohoiogical)genetalizetion be likewise

» a variable in mental activities;'

o

In the re-aindet of this chapter, a selective rev1ev of
._stndles in experilental phonology Hlll be presanted. Tvo
considerations have guided the selection of studies 1n thls '

"reviev. Pirst, the object of a study must be phonological

o

'_g*'

Do
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in nature (as opposed to phoneticl. This excludes thefnany
studies on the lultidilensional scaling of phonetic
features, and studies on the role in learnability and recall
of phonetic features (e.g., Wickelgren, 1965, 1966; Jenkins,
Poss, & Greemberg, 1968; Klatt, 1968; Coltheart & Geffen,
1970) . Second, the study should be experimental; this
vexcludes studies on the psychological reality of certain
phonological,constructs using as bases for discussion
normative/clinical data from disturbedvspeech (Schnitzer,
1972,1197a), non-pathological speech errors (Fromkin, 1973),
allegrovspeech (Zwicky, 1972), linguistic games (Sherzer,
197d), writing sxstens (sugarski,‘1970; Scholes, 1972); and

‘metrics (Kiparsk], 1972).‘

One of the earliest psycholinguxstic experlnents was .
conducted by Esper in '1925. He co-pared the learnabxllty of
three artificial lini-langnages that varied in their degree
of gpproxlnation to Bnglish.a one of the languages that had
to”ﬁe learned departed fron certaln syntectic and

phonological structural properties of English (a confounding

" that unfortunately vas not controlled for). The

phonological distortion consisted of an nnnatnral syllable
br eak. Thns, the first CV of a CV#CCVC compound word had a
referent distinct fron that of the renazning CCVC segments.
‘The CC clusters used in the experinent do not occur in
"English in syllahle-initial positlon (e-g-v lg, qd, zg. mb,
letc.).‘and elthonqh the vhole conpound vord was

‘prononnceable, the part corresponding ‘to the second
y : . : :

B
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referrent was not pronounceabie due to the
unpronounceability of the syllable cluster. As expected,

this language was found harder to learn than the omne that

4id not violate any structures of English.

The relevantce of this experiment to the present study
steas from the possibility that the phonological ano-aly‘ef
the unnatural syllable break--or the unpronounceability of
the initial syllable clusters--had interfered in learning.
While the increased difficulty of this langquage nay be said
to be the confounded effect of both syntactic and

honoloéical distortions, there iﬁ?reason to believe that‘
the phonological distort;on contributed a great deal of tQS}
_-errors subjects lade. For exalple, substitution errors ?

showed that the saubjects exte

d the first word of the
“

conpounds to inclnd§ the next é

-
natural CVC.CVC division. IiaWrds of Esper, "in
general, ve find‘a tendency [to] modify the non-Engiishl

syllable di@iéions of Experiment IT in accofdance with

onant, resulting in a more

Bnglish speech habits" (p- 38). It vould seea that the
phonological distortion of the sort nentioned above made the
' correct responses difficult to integrate, thereby rendering

thea less available as'response itess.

° o

The phonological fusion experilents, initiated by -Day
1(1968), and pnrsued extensively at Haskins Laboratories,
have yiel&ed interesting data on phonologlcal nedlation in
" the perception of the tenporal order of phoneles in

@

&
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clusters. The technique requires presentation of'dichotic
‘_palrs, €cgey pgx/lgl, one vord to each ear, and the subject
| is asked”to_report whet,he hears;;?Day (1968) reported that
subjects.typically hedrd‘g;gi}:'There vas fns;on vhen both
stimulus vords were real iords,oemg.,nggx/lgl --> play; vwhen
tne stimulus itess wvere nonuords'and.the fusdons were real
vords, €-9., b»anket'/la'nkgt --> blapket ;(Day, 1970) 3 and even
when botly stimulus énd"responses were nonwords.'e.g;r -
ggrig;n/lorigin:--}-élordgin (Daj,v1968);' Fusion was -
obserned enenywhen presentation of’gggggt.UAS'delnyed:by up
‘to 100 nsecs lDay, 1970). Ih other vords,reven when thk-:
cruc1al sounds [b] and [1] uere objectlvely ordered as [1b],
subjects heard them as [bl]. ThlS result vas dupllcated
ﬂﬁ:pen the dependent measure vas judglent of the temporal
order of the crucxal sonnds. In the,v1sua1;node, comparable
results were reported by Romnetvelt (1968, p.b99j,.in’nhich
__gg/_;_g were reported to have been seen as sh__g. This
-subjective re—orderlng of sounds ‘in perceptlon 1s |
.nenlnlscent of the general flndlng of the c11ck experxnents
(Ladefoged»and Brondbent, 19603 Poﬁor and Bever,.1965),
-which showved that subjects«snbjectlvely relocated objective
clicks towards lajog-constituent>bonndariesv(fof'ae
conprehensive review of the iinguistic”and'nonlingnistic »

. variables in fusion, seeanttihg,,JQ?S).
. . . ".f&i.. ) ) ) - - . N .

‘ In explaaping phonological fnsxon, Day (1970) snggested

o fthat, in the perceptlon ‘of 11ngulst1c laterxals, a .

ven‘.

‘s”"lingulstic filter" is: operating. Thus,.when theésubject

kot
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'percelves' lbank t}kthe'filter-rejects‘It'and alters it to
the acceptable _13g5§_.» Day'vritesﬁ

Before a subject can give a resPonse, the results
must be related- to past experience: with the
language, perhaps by way qf a llngulstlc ‘filter or ‘
similar device. The ‘filter operates on the basis
of the se§uentia1 dependencies of. phonenes in the
language. (p- 8“)

The particular conStraint that is operating here is the
restriction on the order of stop-llguld sequence 1n word
’lnitlal pos1tzon in Engllsh, vblch dxsallous *[1b] but not
[bl].- That a linguistlc explanatlon is: in order is glven i /

- some support in another experinent (Day and Cuttlng, 1970),eﬁ"
in vhxch the stinull con51sted of nonllngulstlc naterlals.

sIn thls experlment. subjects made accurate judgnents~of the

tenporal order of sxgnals.; Furthernore.»vhen'the stllull'

. were rever81b1e clusters, as for exanpie, [sp] and {ps] 1n
.nflnal pos;tlon,'re-orderlng of sounds vas not observed.

. That Ls, glven the dichotlc palr ‘; ~1 p the subjectsA?

o

' reported hearlng 1i p when llS 1ed, and they reported

o .-

hearing l;p, Hhen ; p led. - Phonene sequence llsperceptlons

.

d1d not occur since no’ phonotactlc constraxnt restricts thea’

o

orderlng of. the sounds [s] and [p] in vord flnalocluster.

| The'"verbal transfornatlon" experlnents (see Goldsteln

& Lackner, 1973) provxde another 1ine of" support for the

:tenplate role of natural lang "ebhabltsuln

ﬁhe perceptlon-'
and learnlng of llnguistlc ga rlals.— In the earllest of

‘5ﬂthese experilents, iarren and Gregory (1958) reported a




'unchanglng sti-ulus pr
\phenOIenon has been refer

- effect. The flndlng froa th

4q

to hear different words from an

tendency by sdbject

ented repeatedly over and over; the
d to as verbal transformation
line of experi-entation that

is relevant to the present study is the observation that

, subjectsf reports shov3evidenoe.that’phonological

.resezfgﬁtitions'and réorganization of the stimuli are

subject t& thg phomological constraints of the language of

the subjects. 'Thus, the seQuenCs mtress—tress—tress" was

reported to have been heard as "stress-stress-stress"

,(warren and~w_rren,.1970){”.Evenvyhen~sﬁbjects reported

hearihg nonsense words, these vords tended to be segment

ségugnces:per-issibie in English 1Warren,'1961). A similar

conclusion HQSfrgéched'by’uoOtehéad (1970), who vrote that

- "yhenever a semantic or phonetic change was made, [ his

‘ ‘suojecisj changed the originalnsequence-to English in the

nost econouxcal qay accordlng to the rules of English
phqnology" (p. 62). -

S

The technlqué has great potentxal in psycho-

.phonologlcal experznentation. Tuo éxperllents that employ
;this technlque in dlrectlx testlng for certain ;ssues in
fgenerative phonology are Golds%eln and Lackner (1973), oho
‘looked at the possibllity that phoneiic codlng lay be in
'Vfter:s of -atrlces,pf dist;nct;ve ieatn;es (see,’also,

'_Lackner & Goldsﬁein, 1975): and Hoorehead (1970), vho

d

‘aelploYed the techuique to see if the phonologlcal rules or

L 3
'~o“strategxesoch11dren use_in p:ocessing non-Engl;sh phonene

R L . ‘\{"jﬁ;
R ‘ _ L P
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seguences are differeﬁt from those used by adult sPeakérsf
Use_qf thié technique may reveal something about consonant
assililation or per-issiblé initial consonant clusters i;
English. Thus,'lf "tress-tress—tress" is transformed into
?éttess-Stress—stress", vould, say, “dtess-dress-dress" be
iispercei;ed as "§gréss—§gress—§gress",:and wou;d "fteSs—_
fress—fréss" be -ispércei&ed'as’"§;ress-§gressf§§res$"?
. Certaln linguistic hablts that influence learning uay
spec;fic langnage. These" ﬁm&f&iinay be conditioned by
universal prqpetties of 1anguages. An_experlnentﬁby Sghahe,
Tranel, ihd.iane (197#{'éhovslevidépce'tEatfceﬁtain 
linguistic uﬂive;safs néy:be gsychdldgi#ally :eal.
0bserv1ng,the forlal dlstlnctlen betueen natutal and
Mnatnral rules, Schane, Tranel, and Lane asked the
Qggstion: Hould an‘artif1c1a1 llnl-language systel
?exelplifylng a natnral rnle lnduce more learning than one
?;that exenpllfles an unnatural rule? An exalple of a natural
rule xs qne that deletes a consonant before a word beginning
vith,a gonsdnant; the converse fule, one.that deletes a
coﬁsohaht befote 5 vovell isfunnathral (the basis for this
'dlstinctlon is the observatlon that the preferred syllable
seguence structuté in- nany 1anguages 1s CVCVCV... )._ A
'rule of’ thls-sort‘has many exe-plars ln'rrench. Thus; getit
"11tt1e' + gggso 'boy' is gg_; rso, (cf. getlt ‘ami 'little

friend').v Schane, Tranel and Lane clalled that it uas very

o

be more deep—seated thanshabitx acgulred through speaklng a »
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' 11-1ted applicatlon in English' the a/an alternatlon is one
example that is true of all dialects of Engllsh. ‘They J
suggested that such a li-ited applicatlon does not
necessarily mean that the structure CVCVCYV is not preferred
by Engllsh speakers, but that it may simply be the case that

»‘it is an’ acc1dent of 11nguist1c developnent that Engllsh,
unlike Prench, does not drav heav11y upon this lingulstlc
Aun;versal.' Thus, if it is in fact the case that this fornal

i unluer;al of preferred syllable structure has psycholog1ca1

reality, the predlction is that,—glven the chance, speakers

;of Engllsh will Show preference for: such a structure.‘

s Schane, Tranel, and Lane flrst taught thelr suabjects

//

four novel nouns as palred assoclates to thelr Bngllsh
~"translat10ns" : Two of ‘the novel nouns: began with a’
.consonant sound, and the other tuo began Hlth a vovel sound.
In the second stage of the oxperllent, three novel
adjectlves, all v1th final consonant sounds, were palred
Hlth each of the novel nouns, folloviug the natural rule
.(consonant deletes before consonant) for ~one group of
"Asubjects, and the unnatural rule (consonant deletes before a
'svovel) for the other group of subjects. The twelve phrases |
f,uere cued by their English translatlons, and the suhjects
responded with the phonoloqically correct seqnence of
adjective and noun. rhe results shoued that "the SS.
llearning the unnatural corpus had a strong tendency to nge
‘nataral responses, vhereas the converse vas not trne.~

\Consequently they lade -any lore errors en route to- nastery

R
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than their natural counterparts,.... It appears that our Ss
had implicit knowledge of the natural rule, even though it
does not operate to any‘significant extent in'fnglishn

(p. 351).

: Hhy should phonological constraints of the sort
involved in the experilents reviewed so far interfere in
'nental activities? The answver is. not hard to see if these
constraints are viewed as "expectations," nstrategies," or
"rules" that subjects have or use inrhandling iinguistié'
laterials., After all,-the snbjectsjgo‘into the experilental
1ahoratory vith a lifetine,of-linguistic experience benind"
them. When they ‘are asked to process -aterials that appear
to- then ‘to be organized the way a- hnlan language is
_organized, theyvinvariably employ modes of processing that

they have beco-e'accnStoned_to use-in'their‘own ianguage.

Psychologists have for some time now been talking about
: this type of proactive 1nterference. Interference nay be '
'negative, in uhich .case- processing of the new -aterials is

hindered, as in the Esper and the fnSion experinents. >0r it
-may: be\;os1tive, in vhich case learning of the newvw -aterials
is facilitated (cf. stndies on syntactic facilitation, for
Vexalple, Glanzer,v1962'-Baker and Prideaux, 1975).
,Interference is explained in terns of snch familiar
‘Apsychological notions as response conpetition, response

'nediation, response sililarity, and lately, response

restriction (Bower, 1970),, Hhen two response syste-s are

o
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snffxciently sinilar, learning or recall "of the correct
response is hampered by ‘the fact that -something sililar to
Cit co-petes for’attention; of these competing responses,
tthe stronger. response is invariahly selected the stronger
- response’ is ‘that whlch is lore strongly linked to the

stllnlus.

‘For exanple, in. the context of the transfer schema A-B,
A—C,‘if ‘B is a type of response associated v1th llnguistic
nsage, and C is the experlnentally prescrlbed response, B
ﬁinterferes in the learning of C and this interference is a
: functlon of the sxnllarlty of B to C. In the testlng phase,
:response B may - predo-inate over C if C has not been fully
learned.' Inperfect learning of c nay arlse 1f 1nterference
by B is sufflclently strong, in other words, 1f the linkage
.between A and B has not been effectlvely extlngulshed. Thus

(all other things egual), the donlnance of the

1hl1ngnisticall\\&eternined response B is taken as-an indirect

c;ev;dence for the existence of a linguistlc lediator betveen_
A-and B. »Bover (1910) restated this general 1dea by sayxng,
in effect, that the predonlnance of B over C lay resnlt 1f a
‘nedzating rule exists that restrlcts the range of possrble
,responses to A to responses of the type B. Thus, as
snhject's recognitlon that a rhyalgg rule, for exa-ple,v

<re1ates stilnlus and response helps him to restr1ct his

V choices of responses to- nords that rhyle vith the- sti-ulus‘

,word-',In_the present stndy, ‘Bover's response restrictlon

1hypothesls“is the'hasis‘of the‘expectﬁtionfthat'the Vowel :'

oA
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Alternation Rules should facilitate the lenrnabiLity of word
‘pairs that exemplify the rules. This point is further
°discussed in the section on The- B;pgrinegt at the end of :

- this chapter.

'L..Anges'tx for the Reality of Representations

Ou the Beality of NSC's: Zimmer (1969).

Zimmerx (1969) set;out to ascertain the'degree“to which
‘netivevspeakers.of Turkish iere'avare of the regularities :
expressed ‘by certaln Turklsh lorphene structure conditlons
'(uSC's).. Avareness vas to be construed as ev1dence for
their»renllty. How does onemgo nbout testlng for
'f'avareness'_of thls sort of knowledge? Zln-er reasoned that
if subjects uere presented vith pairs of nonsense forns, one
;vord of each pair exenplifying a norphene strncture
-condition vhlle the other vord vxolates this condltlon,
vjudglent that the first vord ‘is. ‘more 'nntlve—llke' than the

"other is an indication of avareness of the condltlon

involved. This appears,to be a rensonable'expectatxon.

The SC's that Zimmer tested involved thréé vowei
harnony restrictions, tvo of which repllcate certaln "very _?
f.productive" vovel hatnony phonological rules,vvhxle the
third" conditlon hes no phonological connterpart. The

fresnlts shoued that the aSC's with phonologlcal igrnterparts
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vere_productive; and thé MSC with no phouological analog.vas'
unproductive. Zimmer offered‘the explanation that the
productivity of tle first two NSC's may have been the
extended erfect of the corresponding phonological rules,
vhich he claimed wvere highly productive (15 the sense of
haviug many extant forms that'obey the rules). Zimmer
concluded that certaiu-regularitr?s linguists postulate, for

- example, the unproductive\uSC; are not necessarily part of

thie speakers' grammar. e conclusion be generdiized,

- beyond this ome MSCZ- Since it is relatively uninsightful to

know that spec' ig/ MSC*s in spe"fic_languages ere unreal,

the pointtthet,iilner_really vanted to make was that as long
as there is at least one psychologicallj unreal MSC, then - \'
the theory of MSC's becones suspect. By way of ansvering \*\\\

this questlon, two points- need to,he mnade clear.
B L -

PirSt} the data dO‘uot'uuequivocelly support the
conclusion that the*productivity of the two MSC's with
:'phonologlcal rule (hereafter, PR) dupllcates is due to their
statns as. PR's.‘ If an HSC,_vhzch is duplxcated by a
‘forlally productive PR, is found- to be psycholOglcally
productive, it cannot be readily concluded that it 1s thev

’ phonological "ruleness" that. Lnduced product171ty.
- phonologlcal rule productlvlty is as nuch an issue- as the

first tvo BSC's could still be due to

productivity of heme structure conditlons. The
iproductivity-of‘%§g£

the fact that they were !SC's,'and not to their status as

~PR!$; _(Another posszbility is ‘that tLe observed
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prdductiiity vas due to the status of the progesses as both
BSC's:andFPR's.) the point being made here is that; the

effect of one type of restriction has not been isoiited from
theleffect of the,other. The findings only allov the weak {,\
cdnclusion that MSC's not duplicated by phonological rules

are unproductive, a conclusion that is not by,any neans
unilbortaht;_considering the current negative thinking. on
the‘necessity of nSC's; Secondly, since there appears to be

‘aﬁ dverlep in-(underlying)»HSC's and shrface'phonetic

cqhstraints (Shibatani, 1973), the possibility that.the

first two uSC's&tested'are in fact surface bhonetic :

COnstraints uculd .change the'picture somevhat. ’Shibatani

: clains productiv1ty for surface phonetic constraints, -and /
thns it HOnld have to be delonstrated that the prodnctiv1ty

of the twvo Turkish MSC's tésted is not due to the fact that

they areg(also) surfece phonetic constraints. Zimmer's

réEhits only wegklz sﬁggest‘the'nnreaiity of MSC's.

-

1

But Zirler reised an important question: If Turkish
speakers”do'not cake uselof certain rules”linguists
‘forlulate to describe base-internal vowel harnony in
Turkish, how do they learn the correct for-s?‘_ziller
suggested that "presulably they learn [(the relevant]) lexical
items. in their fully spec1f1ed forn and then 51-p1y repeat
~rthei" (p. 319-20). If it is indeed the case that speakers
':learn certainialternating for-s»by tlisting* (gelorizing)
their surface‘forls,'this hes\greve'ccnsequences on a

fundamental assumption of generative phonology. - Hsieh

°
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(1970) addressed himself to this question, a study that will

be discussed shortly.

On the Psychological ugnifgs;atjogs of MSC's.

Ohala and Ohala (1975) reported twvo experinents on the
psychological -anlfestations of aorpheae sttucture
constraints. IOnly the second egpetinent will be discussed,
since it prdduCed the less equivoeal results, and also
. Because it illustrates a basic con31derat10n in. undertaklng

a phonologlcal experinent.

The basic peint is that, for any formal theory to be
psychologically teétah}exeit must make certain psychological
ciai-s, or, lacking such clains, it nuét at least justify
- certain psychological interpretations. = Without at 1east the-
veak condltion, ‘it is obvxously p01nt1ess to test for the

psychological 1lp11catlons of a fornal theoty,

i With this as a Starting point,-ohala and Ohala
interpreted Chonsky and Halle's notion of "degree of
phonologxcal adnissxhxlxty" (Chonsky & ﬂalle, 1968, p;'u16)
to—presuppose the psychological claim that in judging the |

: adiisSiﬁility_of a_ferl'that is not pert of the speaker's:
“ lexiCOn.'the:épeaker:bases hie judgient on only part of the
'”fori; The basis for this interpretation is‘Chonsky ana
,inalle's suggestion to evaluate the closeneSs of a
7 :non-Bnglish form. to Bngllsh lﬁ ternms of the segment (or

' co-binatlon of,seg-ents) that,allovs for_the_sxlplest
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*distinguishing rule" (the rule that distinguishes a form
‘fro- a lexicon). For example, the forms "spgf" and "mlgf"
areljudged equi-distant from English, since the focus of the
simplest distinguishing rule in both cases is the h
nOn-English~segnent.[¢]. The fact that the second word

- contains another violation of English MSC's--a _——-

 nonperniss1b1e initial cluster—--is ignored irn( the c\%:fgx\
Lénd Hal%e syste-. Thus, the Ohalas are justifie in nakin?
the interpretation that for this aspect of Chdmsky and N
Halle's systen to-have psychological reievance,hspeakers

must use only that part of the form that the rule focuses

‘e, ONa
?

Greenberg and Jenkins (1964) proposed a "phone-e

Ty

substitution procedure™ to measure phonological distande.
The Ohalas.stated this procedure succintly as fol® ~=: ®The
degree of closeness of a given word to the native ,.ctern
vould be inversely proportional to the nulber of Zero-,
one-;'tvo- and ap to n—phonele substltutlons for the n

' orxglnal phoneles in the uord which, resulted in existlng
'nords in the language" (p- 1). 'Illustratlng the procedure
uould regulre aore space tnan can be provided here. Suffxce

it to point-out that this procedure takes into account the

!g_;g forn, in contrast to Chonsky and Halle's syste- which

<3

takes into account only part of a fora. Greenberg and
fJenkins, of course, intended their procedure to have a -

:direct»psychological interpretation, an& in fact the recults

ofvtheir experilents.shoued that their procedure_correlagedx”

3

5
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very well vith‘nativeASPeaker subjective judgment of lexical
distance, a finding that has been corrob q;ted in french
(see D'Anglejan, Lambert, Tnckfr, & Greemberg, 1971). Do
speakers make use of the uhele form or only part of it in

judging the form's closeness to the lexicon?
vy ‘ |

The Ohalas conducted an experiment 'to ansver this
question. FPour pairs of nonsense forms vere constructed
such that the Chomsky and Halle model would predict that the
words of each pair would be judged equi-distant to English,
vhile the Greenberg_and Jenkinéﬁprocedute wvould predict that
‘a ne-ber‘ofleach pair ieuld be judged farther from English.
' The vorde vere recoréed on audio tape, and presented (as
individual iten;, not as pairs) to the subjects, who rated
the forms esetd %“closeness to English" onleh 11-point scale.
The results showed thet "in all foﬁr‘vord pairs, the
difference in ratings is in‘the direction predicted by
Greenberg and Jenkins andrig three‘of'these cases the/

difference is highly significant® (p.'6); The Ohalas

' concluded that the whole word and not just part of it

o

contributes to speaker ratings of the word. 5

.What is at stake'here is the ansver to the one‘Quegtibn
that has perplexed researchers in this area of lingnistics._f
Do subjects elploy rnles of the kind proposed in forlal

11nguistics? " The Cho-sky and Halle systel presuppos&s that .

+

subjects advert to rules that are independent of sgw xfic :

relelents in the lexiqon.' The Greenberg and Jenkifs




procedure preéupposes that specific items in the lexicon,
n&ﬁ general rules, are consulted; and hence, that, at least
in this particular area of the grammar, generative rules are
not necessary. The Ohalas wrote: "We believe the_results
of both studies also strongly imply (although perhaps do not
conclusively prove) that the'épeakers make reference to the
words in their lexicon, not to lexicon-independent rules, to
pake judgements in tests such as these" (p- 6). If such a
conclusion can be maintained, it constitutes a revealing
finding on the interaction betveen mental and formal

grammars.

”It appears, hovever,‘that at least one aspect of the
experllent is open to question. »In this kind of an
experiment, the essential question is whetheér the subjects
Jjudged "mlgf" to be farther froa English than "spgf" on the
basls of (a) thé non-English segment (g], (b) on the
ilperlissible éluster [llj, or (c) on both. Judgments based
on 4a) and (b) take into consideration only parts of a forl~
judqlents based on (c) involve the wvhole form {ignoring the
presunably irrelevant last segnent).>*It is gafe to say that
subjects did not base their judgment on the non-Bnglish |

prﬁifseglent alone, otherv;sa both words vould have received
equal rating. "The flndlng that "algf" was judged to be
t,;fatther froa English, hovever,'elll1nates neither (b) nor
(c). ' The second altetnative does not snpport the codcluszon
nade hz the Ohalas.’ If snbjects based their judgment of

"-lﬂf" on the nonpetnissible cluster alone, and if a
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nonperaissible C1usterﬁof this type happens to ha#e been .

P
‘i’

judged to be @ore,“un-ﬁuglish" than the non- Engllsh segment

, [ﬁ], then "ulﬁf" would be judged farther fro- Engllsh . This
-is a loqacal pOSSlblllty that has not. been ellnlnated If
vthls vas vhat happened, then only part of the vord vas being

'Aconsulted, and thlS vould lean that the Chousky and Halle

predlctlon can be nalntalned, but that, in these spec;flc

cases, they vere- wrong ln 1dent1fy1ng that part of the, form‘

: that would serve as focus in. proces51ng, in other HOtdS,

'that a Chonsky-ﬂalle dlstlngulshlng rule focusxng on [¢]

vould he urong for- just these words. . .

An Eiggrigegt on gg'gbstrgg; Segmeut

—

u. ohala (1974) attenpted to test dlrectly for the

‘reallty of an abstract seglent, u51ng Hlndl as the language

for | consideratlon.v-iu Hindi, certaln forns ulth a nedlal

°

cluster alternate Ulth forns 1n whlch thls cluster is broken

by schua, for example,” 'Isal/p'Igla 'sllp/sllpped' Ohala

suggested postulatlng for such words an underlylng forn with

’schva, and to derlve the forms with the. nedlal cluster by a

schwa-delétion rule. ohala further/observed that there. are

a few noun horpheles, vhlch are pronounced with a cluster at -
5 5\

"

the- phonetlc Tevel, but vhlch have no alternatlng forms with
a schwa. for exalple, g s;a. Ohala then asked whether schwa

'nvshould be posited 1n the underly.ng forms of. these >'

norphem 0bserv1ng that the sufflx —-iya blocks

>l

~_-

schva-deletion, Ohala uondered if schva would "re—appear" in
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'dvas-conducted,iand on the basis-of the r
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g'o§§1§ uorgsuin suffixation with -iya (these vords do not

nornalljftake‘this suffix)..'If the resuiting forms vere

"prononnced Hlth schwa, this uas to be considered evidence

for an underlylng abstract segment. A wordfformatlon test

”is of .this test,

hala concléded that for sone speaker5 '”exlstence of

schwa in, the\nnderlylng forns of these norpheles is

psychologlcally real. Before the results are dlscussed,

rseveral points need to be clarlfled.

“ Plrst,'ls there any descrlptlve neceSSLty for
postulatlng an underlylng schwa in g'o sla type words?

Ohala observed that they have no alternatlng forns vlth

' sdhua; if.this 1s the case, then there are no alternatlons

"~

-to be accounted for. In contrast, gﬁIsal alternates with

i

‘E'Isla.; uoreover, there appears ‘to be no phonolog1ca1

process that depends on the exlstence of underlying schva in
these uords. In contrast, con51der that the nnderlylng -
abstract vowels postulated for ane, dlscussed 1n the first

chapter, are at least necessary to motlvate .the surface

. occurrences of certain palatallzed ana lablallzed,

consonants. Could there be a norphene structure cond1t1on

- against nnderlylng clusters. in-'Hindi? Thus, it seenrs that

the descrlptlve bas1s for postulatlng schva in thlS 55311

set of words has not been nade clear.'

Second, there is the question of whether schwa is an

aﬁstract_seglent in Hindi. Schwva appears in surface’

e

e
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phonetics in‘other.alternationshin Hindi... Consider that the
-abstract seglents that have caused considerable dlSCﬂSSlon
'do not appear in the surface phonetlcswa the languages for'
which they have been postulated, for exa-ple, Chomsky and
Halle's velar splrant for Engllsh Hynan's low vouels for
VNupe, Klsseberth's (1969) long u for Yavelnanl, sanskrlt
‘short e (dlscussed in Kiparsky, 1973a), Brane's_(1972)
:volced pharyngeal splrant for Maltesd. ?urthernore, let us
Suppose. that follovlng Ohala, the fact that g‘o;sla vords‘
do not tage ‘the suffix -iya is nerely a lorphdloglcal
,accident.‘ Had the acc1dent not occurred,‘Hlndl wvould have .
alternatlons of the sort g'o;§1 /g'o,sa;ixa., Presunably the
;1exlca1 representatlon of the stem is sonethlng like
./glg&g_l(a)/. This is the sort of representatlon that uould
“be postulated 1f the experlnent ylelds positive results.

But this representatlon, glven the postulated alternatxon,

[_»1s not an abstract representatlon, i. e., not "imaginary" 1n

" the sense of Crothers (1971) ,. but. only a 'nlxed"

Vrepresentatlon, since schva would appear in the putative
varlant q' ,sal;zg In other words, the absence of a e
variant of these woids- Hlth schwa is onlfvi norphologlcal

"‘accident._ And since,-as‘ng{ier noted, the abstractness

-,lcontroversy arose over 1laglnary sgglents,.the relevance to

the abstractness controversy of the Ohala experlnent would

e,vanish if schwa 1s in fact not abstract in Hlndl.

"Avthird point is that there may be no intrinsic

objection to abstract segments at all. The spirit of.
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'Kiparsky's objection, as I understand it, is against
.absolute neutrallzatlon rules, and only lndlrectly agalnst
abstract segnents, 51nce, at that tlle, all solutlons to

» abstract'segnents that have been proposed made use of
absolute neutralization. But ' there can be
non-neuytralization solutlons to abstract seglents,.for
exalple, Krohn's (1976) feature-seguenc1ng solutlon to the
Nupe problen. In.fact, the objection may be agalnst any
.type ofacontext—free phonologiCal rnles,‘neutralising or

/

,not- 1nc1uded in this set is the non-nentrallzlng,

E context—free rule that derlves the diphthong in the word

"boy" fron an underlylng /&S vhlch is its only source, a
- rule proposed in Chonsky and Halle (1968). If.experinental
evidencerforces.us to postulate schwa in the lexical

representation of g'o;sla words, one does not need an
pre _ .

“* absolute neutralization rule to get rid of the schwva in

surface:‘one only neéds to extend the coverage of a
vell-motivated schva-deletion rule to include this small set

vof,yords.

-

In,sunnary, then,'tbere nay‘be no descriptive necessity

for postulating nnoeriying.schwa in g'o;sla‘vords.

1 Moreover, even if experinental evidence faiors such a

;representatxon, ‘schva nay not be an abstract segnent in

Hindi. Fnrthernore, the bone of contention nay not be

ahstract sSegments bnt ahsolnte neutrallzatlon rules, a type‘
-

of rule that vill. not be resorté& to to inscrze’ the

v.non-appearance 1n snrface _phonetics of the segnent sSchwa.
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'Thus, if the p01nts ralsed here represent correct assessment
of the facts, auch of the theoretical signlflcance of 7

Ohala's stndy would diminish.

The results of Ohala's experilent shoved that of the
70% consistent responders to five g'o:sla-type stimulus
'fvords,,49$ responded with no schwa, and only 21X responded'
with" a schwa.. in other‘vords, 1ess than one-third of the
consistent responders.nanifested a type of behavior that
supports the psychologlcal reallty of the 'abstract' schwa;
Thls lS not an 1npressxve nunber, but, follov1ng ohala, it
must be admitted that these schwa responses cannot be‘
h-denled, either. ohala, therefore, concluded that at least
for these speakers, this class of word has to be. represented
‘'with underlyiug schwa. Thls conc1u51on raises the
1nterest1ng questlon of whether the psychologlcal reallty of
11ngulstlc constrncts 1s sonethlng to be dec;ded on a

.gralnar by grammar basxs,_

Thls wrlter agrees completely Hlth Ohala on the
,,preSSLng need for any external ev1dencefthat nay shed some.

: llqht on the abstractness controversy. Thxs-qéestlon,
'houever, is probably the nost difflcult to handle |
experlnentally. ‘The Very nature of the objects ander

» study--abstract segnents--poses ‘an almost lnsurnountable
barrier to d1rect experinentatxon.‘ By the strong deflnltion
of abstract segnents here inposed, abstract seglents are not

part of the snrface sounds of the language., ProceSSLng of
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vlinuuistic_laterials is an active interaction.betyeen.
present knowledge of linguistic materials and the nature of
the'nateriels to be prbcessed.liaov; then, can absttaCt
sounds be presented to the subjects in such a vay that ‘the
experimenter ‘is certain that the subjects percelve the- as
such and not as some relnterpreted categorles? Fronkln
971) expressed doubt that underlylng strings in general
~can be tested for reality:r "But*behavioral»testS'bf the
sort whlch ‘reveals the bllg_ knowleé&e vould fail in the
case of adILSSthe underlzlng sequences...., There seeam to

. be no 'external crlterla' by which we can decide On'the

'reality" of’the"underlying striugsﬁ (pp. 78-9).

xhe‘Rgglitz of an ;gte;ledig;e.ggptesentgtion

- 3
—

Generative rules describe proceSSes of sound change,
whereas taxonomic rules express equlvalence relatlons among
usounds. A genetatlve tule is of the. forn "y becones/changes
to B iﬁ’the coutext.l", vhe:eas_a taxonOllc rule expresses
the.ebservetic; that “a is B in the coutext xv, Because it
‘is process—orlented, the generatlve system allovs for |
1nter-ed1ate stages between the 1n1t1a1 state and the f1na1
state. Is there any realxty to these 1nterned1ate st s?
If 1t can“;e shoun that derzvatlonal 1ater-ediate stagfgf
that generatlve rules require have lental reallty,'then :\3

may be VLewed as a plece of ev1dence 1n suppott of the

generat1ve SYStel-’,Anlsfeld (1969) addressed this,questien.f‘“
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English has a small ‘set of verb- adjective pairs that

exhibit the alternations t, d/s, for exanmple, Qgrnit—»
ger51581ve, su Q! sub11581ve,_extend—exteng ive, dec1de-

decisive. The t/s alternation appears to be limited to

wvords of Latin origin whose root is "llt" and only vhen in
snfflxation vﬁfb;the adjectival suffix "-ive"

(cf. pernl[sh]ion). In a generative descriptlon of these
facts (see Chomsky s‘aalie, 1968, p;’229), a rule is

proposed that changes the dentals /t d/ to the spirants /s

z/, respectlvely.‘ This rule accounts for the t/s

aiternatibn but not for the other alternatiou; An

additional rule is'required to. change'/z/ to-/s/ to produce

'c‘g;_gg_;xg; thus, gxteg[gllge serves as an lnterledlate stage

in. the derlvatlon of g;tegsizg

: 5ynthetic verbs vere constructed (e g flamit,

garlu gg), and each verb vas palred with "—lve"—adjective

'rfor-s vherehy the crncxal sound vas alternately one of the

R folloulng. [s], [sh], [th], [f]. Subjects vere asked to

Judge . the acceptabillty of the’ "-ive" for-s as adjective

counterparts of the verbs. Anxsfeld predlcted that the pair.

g;glgg_ gg lgz;ve would receive SLgnlficantly ‘better
acceptahility ratings than the pair f;gg__—_;gg;z;__ The

tesults shoved that this vas just the case.

But vhy sheuld such a de-onstratlon constitute
3

5psychologlca1 evidnnce for the reallty of the 1nterned1ate

v"-zxve“vstage in”the‘extendigbtensive derivation?

, .
. Fol
S R

s
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" that this should be the case. Data relevant to the
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'Apparently such a conclusion is based on the following

-assunptions. '1grst, acceptability jndglents of the sort

elicited in the Anisfeld exper11'it are based on the
adjective foras as 1g;eggedig§' foras; and second, any for-
vhich is part of a-derivational history is judged to be a.

more acceptable derlved from than a for- which is not part

of the der1vat10na1 history.?* The second assulptl.n is an

enplrlcal questlon- there is no.a pniori reason to s\yppose

could have been easxly gathered had the sonnd [s]
ncluded in the set of crucial sounds. - Thus, if t
assumption is valid, it is to be expected that flgg;g;ve is
judged more acceptable than'gl migive sxnCe the latter form

is not part of the derivation.

The flrst assulptlon is- -ore properly a hypothe51s to

'~ be tested than an assnnption. The basis on which

acceptabillty judglents are made is dlfflcult to ascertaln.
In the lnisfeld experllent, judgment could have been lade on
the basis of 'phonenic distance!'. It will be notlced that

a4 —>.z reguires one change, vhlch is splrantxzatlon,_

1A more basic assunptzgn is that stages in a derlvatlon are

v'accessible and are being accessed to in processing.. This is.

an assumption that is hardly open to question, unless the

h existence of any level of representatlon other than the

surface level is to be denied. A hypothesis can be made
here, namely, that all representations or derivational:-
stages have equal geality. This hypothesis predicts that
the surface garlugive will be judged no more acceptable than

' the intermediate form garluzive. A modified hypothesis is

that : reality of representations is directly proportlonal to

- shallowness of representat;on.,»
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rhereas t --> z requires two changee -- spirantization and
voicing. .uoreever, Lackner and Goldstein (1975) have
*verbal transforlation‘ datavthat show that additory
vlisperceptioné wvith respect to the feature voicing is
uniderectional,bthat is, voiced to voiceless. Thus, the
greater distance of t -—> z (Yermit-yermizive) and the
nnlderectlonal voic1ng effect observed by Lackner and
Goldstein uould.predlct more favorable ratings for the pair
that exemplifies a --> z (garlude-garluzive), which was
tprecisely the‘pattere of results obtained. In»other vords,
_the results could be explained in teras unrelated to the

issue of the reality of internedxate representations.
Testing for the Bealijty of Phonological Rules

~ on the Geperativity of Phonological Rules

Hsieh's (1970) experiment dealt with the productivity
of a set of‘phbnologiCal‘ruleSf-toné sandhi rules in

Tajwanese. This stndy,“hovever, is more than a rule

productivity stndyf Hsieh questioned the generativity of

phonological rules: ®"Is there any psjchologicalAreality to

the.clain'that Speakers consciously or unconsciously apply a gﬁhu

set of phonological rules to some abstract 'underlying .

foras' to get the"surface forls'?ﬁ (p- 489) .

Hsieh constructed artificial but permissible, orphemes

to fill'in"certain.gaps in the lexicon of Taivanese,
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artificial morphemes were given meaning, and put in a
pqradign~productive for tone sandhi, i.e., as—v€rb or as
object in the strdcturey#onefsyllabie verb+one-syllable
object#. Hsieh then hypothesized that if the tome
aiternations vere rulg—goverﬂed, then tomne sandhi would
Create thé‘appropriate tone patter;;\for these artificial
morphemes. An experiment was conducted to test for this

‘expectation. sandhi phrases vere.constqucted as described

above, and_snbjec{s uete\aéked to read thée phrases aloud.

The results showed fhat'tone sandhi vas pfoductivé only
when the iade—up:itens—occupied the objectApositidn,_i.e-, ’
before #, but not when they occupied the verb position,
i.e., in the gnvitdnnent before OaH'This seems to indicate,
Hsieh concluded, tﬁat fbr Taivanese épéakérs, only the
second part of the tone séhdhivfulé is productive.
~Accidental gaps seem to be more sensitiyento the ;before #
part of the rule than to the "before +',part;' Hsieh
.remarked that generative—phonology cannot provide a
‘satisfactory explanation for this result. He then outlined
a theory of phondlogy that, he believed, would provide a
bsatisfactoty‘expléh&tioﬁ; This thebry has the follovin§
propetties:_ | | | A

P1. In the 1exi¢on; fbt eaChA-orpheie, all the

‘surface forms are listed and the exact
occurrence of each variation form is stated.

P2. When the speaker wants to ﬂtte:ia,parficnlar‘
morpheme in an utterance he consults the
. lexicon and the lexicon will tell him vhich
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surface form of the morpheme to choose.

P3. Any regularity obtained in the surface

variations may become a part of the knowledge

of a speaker, but it is mnot necessarily so. 1In

case the regularity does become a part of the

knowledge of a speaker, such regularity is

stated as a phonological rule (1n the

generative sense) . (p- u97) :
Thus, the lorphophonellc alternations for the morpheme be 53
*to buy!' are to be stored in the lexicon as Q_ 53 (cxtatlon
form), be 53 (before #), and be 55 (before +). Hsieh then
suggested that there is a "phonologlcal rule™ that states
that the citation foram is the same as the "before #" fora.
Thus, in the case of the‘artificially‘creafed pai 55, it is
stored as such as the citation forn, and a phonological rule
guarantees that the tome 55 is retained in the obiject
{before #) position. If it were used as a verb (i.e.,

‘before +), subjects vould mot know its derived tome since .

there is no corresponding representation in the lexicon.

The pr0perty“of this fheorj:of“phonology that directly
prbvides an explanatien forvﬂsiehﬁs results iS»P1[ﬂ'hiCh
Specifies that norphene aitérnants.as vell as their
'enVLronlents are 1;§§g_ in the 1e11con. P1, in conjnnctlon
with P2 (vhich 1s supplelented by a set of distributional,
not generative,‘phonologxcal rules), den;es the generat1v1ty
of a Lexicai grammar. The -one unclear aspect of,ﬁéiéh's
snggeétion ié'P3; Given that the first two properties are’
sufficient to produee the correctAfdrné in all cases, what

~are generative rules for? The first fdrt of P3 implies that
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a list lexicon, not being ar description of regularities but
merely a l1list of forms, is not paft of speaker knowledge, a
point that is difficult to accept. Purthermore, if a
surface generalization is abstracted and expressed as a
generative rule, as P3 requires, the gqlestion arises as to
vhether certain of the surface alternants, specificall} the

derived forms, are thean removed -from the lexicon..

If one denies the relevance of generative tules in the
1exicqn,‘onelhAS to éxPlain.hov lexical iténs are related,
andhfurtherlore, how a nev morphenme ("new" to the
Lnd1v1dua1's 1ex1con) 1$ eVentually'deCLded upon as a member
',gf a class,of morphemes which behave similarly with respect
"tq a sound‘change. Hsieh k1975,r1976) suggested that
speakefs,gnglogize vith known forls. Hsieh suggested that
'speaiets‘use‘analoéy in handling unfaniliarlvords, including
nonsense words used in 11ngulst1c experllents. Thas, Hsieh
'Nclalled that in productlvity tests, occa51onal o
bltenfpartlcular successes‘arevdue to isolated casas of
‘automatic -or obvious analogy;‘and that, in the majority of
cases,'forlsware netely repeatedQ Hsieh interpretéd the
negative results to uean that the fotms vere si-piy

memorized or lechanlcally listed in the lexicon.

Used as a strategy. fbr*langqage learning, analogy is
not a perfect, ;%ficient lachiné.' The shbjett iay be too
slow to conme up Hlth the correct ana1151s, or he mRay lake

the urong analysxs, or the "rnle" nay be too advanced for
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his linguistic development. The 1lperfections qg aqaldgy 81

thus result in rule opacity; Ahles do not apply when they
should, , or they apply seeninglr randomly, or the leurner
applies early approxilations of the rules, thus producing
"temporary” forss. All these, Hsieh suggested, result in a
lexicon that, fron the point of view of the "1dea1" speaker,
is inperfect.. Hsieh suggested that the results he obtained
in these last two experinents support, and are in turn
explalned by, Wang's (1969) principle of lexical diffusion,
which stipulates ‘that whxlv phonetic chahges may be abrupt
lexical changes are gradual, thus "strandlng" so to speak
many existing forms. These foras may or lay not be
,regularized ‘as the changes get diffused across the lexicon.
Hangfs pr1nc1ple‘has,heen forlulated primarily to account
for . diachronic changes, and Hsieh's studies seenm to prcvide
evidence that thls process is synchronically recapltulated
(see also Hsieh, 1972, for an atteupt to,apply this concept
in explaining certein.child lanéuage acquisitiOn data).
‘6ne of tue’uest complex sets offphoudlogical rules ever
"vritten'for'eny languege is the set of stress-assigunent
.rules Chousky and Balle (1968) havecproposed for Engllsh.
The rules assign prllat] stress on. ba51c norphenes, ‘copy"
this stress onto certain syllables under certain conditions,
and adjust pre;lcusly assigned‘cnes.'_The ruleslapply at

eVery'lorpheue deriyatieual stage, i;e.,lcyclicelly. Some
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ik ki
.",the%rules conflate a number of subrules that are

cégéynctively or disjunefively ordered, necessitating the
e-piey-ent of parentheses, braces, angled brac#its, and
lexical caéegory subscripts. The rules figure pronidently
in the attegpt by Chonskfﬁandlﬂalle tg’lotivate the cycle.

The rules do not always give the correct results. Ross
(1972) suggested ﬁ;visions; he succeeded in accounting for
sore data, but he also cdnplicated the rules further. Other
revisiens vere peoposed in Kalle and Keyser (1971) and Halle
(1973) . Proposals have been made to *'de-cycle' the

application of the rules, for example, Schane (1974),

Settera (1974), and Sloat (1974). However, notwithstanding
the many proposals on how to account for stress in Engiish,
one assuiptieﬁ is geﬂerally shared, namely ihat"sttess is
predictabie ﬁrOl‘the phonetic properties of words. Halle
and Keyser (1971)KEOnsider stress predictability as "one of
the lest sﬁrpris;ng discoveries of Choasky and Halle (1968)
(p- 3). If phonetic- propertles (and syllable structure)
‘conpletely deterllne stress placelent, {but cf. SChlerllng,
1971 for eVldence that the sStress of certain noun conpounds
'-nst be’ represented 1n the lexicon), native-like nonsense

4vords can be very nsefnl 1n testlng for the predlctions of’

'the rules.; Three such studxes are discussed below.

el

—_ﬂﬁfﬂﬂﬁﬂ angd IEQIKIQ (129_)- Twelve nonsense words

;vere nade up,. for exalple. s;trgn;ge, and put in sentence

’ franes;.thusi‘:fﬂe is going tO'S;tgenige the papeq';
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_,Twenty-five Subjscts, ail linguistics students, vere asked
'to”transcribe how they would pronounce the words. Except
for”’ two words, the resultsushoued that the sumbjects were in-
agreement Hlth Chonsky and Halle's formulatlon. The data,
houever,‘-ayrnot be rellable; spelliag effects and‘
analogical patterning have notkbeen controlled for.
’.Furtherlore,'the,fact that a subject transcribes a vovel
sound as tense and streSsed does not necessarily mean ‘that
the voweinhas been percelved as underiylngly tense and that,

on this basis, stress has been a551gned on. 1t. The

‘p0551b111ty that the vovel has been made tense because 1t

has been a551gned stress has not been ruled out. . The

‘Chomsky—ﬂalle ruleS-presuppose an 1mp11c1t ordering of

'uten51ng precedlng stress a551gnment. 'Subjects' perfornance,
houever, nerely suggests that at the 1eve1 of pronunc1at10n,

S¢ress,and tensing .occur together.

&

Jacksbn-(1972).‘ Unnested~disy11abic words with a tense

vvouel in ‘the f1na1 syllable have either final stress (Hlth

“,stress contour 0- 1, for exanmple, a°nt11gue, ca°noel
. %

caogrllce, etc.), or they nay have the stress contour 1-3,

for example, alrgx&le, nllcro3be, almge3re, etc. (In this

. section, the superscrlpts refer to stress. levels. -0 1is
'unstressed 1 is prxnary stress,_and.3 is terglary.). In
' -this Second set of words, stress seems to have-been'
retracted'(vithlacconpanying lovering of final stress to
tertiary)."hs Halle and Keyser (1971,>p. 62) noted, 1t is-

easy to revise the releyant rule’ to cover these cases of’
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"etraction, but they refrained from doing so on the ground

chat this will result in a weakening of the grammar (for

“their argunents, see- pp. 62-3). They decided instead to

retain the rule as fornulated, and, on the basis of a largerA

1nventory of :0-1 words, suggested to characterlze the 0-1
words as 'regular', and the 1- 3 words as ';rregular' and are
thas treated as exceptions to ‘the rule,d Jackson vanted“to
find out‘if.native sPeakers agree‘ﬁith Halle and Keyser in

treating 0-1 words as regular and 1-3 ‘'words as irregular.

Forty-elght nonsense vords .Were presented in sentené%‘ «

y s

i B
I Cad 'y

contexts to 34 subjects. Effort was made to nake theseé
words sililar to the‘words'in the Halle and Keyser lists of
’

.'regular' and 'lrregular' words, and also to have the "
orthography suggest the presence of a tense underlylng f1na1
vowel, for exanple, lcoze, arf 1e, arpetg hgstoz, ‘etc.

'Results showed that 75% of the nonsense words used as nouns,
64% of the nonsense for-s used as . verbs, and 75% of the
,nonsense ﬁorns u@eg as adgeagﬁggs recelved non—predlctedi 5
stress. These percentages of items were assxgned the
irregnlar.1—3 pattern. ‘?96 c0nclu519n Jackson‘made was»that
‘what the(grannarians’ﬂalﬁ% and Keyser believed to be the
irregnlar;stress contour turned out.to be, from the point of
viev of non4linguist speaﬁers, the regulaeratterng V

Ny 4

In’this.experilent, it is cracial that the final vowel
segment be pereeivéd by the-subjects as tense, s6 that

'lprilary'stress may be assigned to it. Jackson made an



effort to achieve this by'representing the last syllable in
’orthograﬁhic form that suggests vowel’tenseness. There is,
however, no gnarantee nor indication that such a procedure

had succeeded. It is unresolved whether or not the subjects

did indeed perceive the last syllabic as tense.

i ﬂg§§;1.(1273a'b). Nessly subjected the Chomsky-Halle
>Bngllsh stress rules to experlnentatlon. In the first
paper, a sonevhat unexpected bnt 1nterest1ng result is the
observatlon that subjects tended to d1v1de vords 1nton
norphene—llke subcqnstltuents, and to assign.stress‘on these
'norphenes' in terls‘of sinpier stress rnles.\ Eor'exanple,_
M'aldergash 1s broken down to alggg and _3§g. This is an-
| attractxve posszblllty that must be pursued. ,51npler
prlmary rules may be’ easier to fornulate if the donain of .
'appllcatlon is no nore than tvo syllables. - A11 that wlll
then be needed is a snall set of Secondary rules that ulll
take care of" the adjustnents requlred when such syllable
groups are concatenated ‘to form a 'word.. For,exanple,.
_gééildgr 1s assxgned stress on'the first syllaﬁle.as_a
,conseguence of the regnlar main sttess fnle;'d'tsh)'being'
lonosyllablc, gets prznary sttess. ‘Then an'adjustnent ;nie
louers the prllary stress on dash to tertlary when

concatenated with a.vord thch, like balder, has a prlnary-

streSs,_giving the correct batlderda3sh.

In the second papet,‘uessly,dealt with procedural

aspects of experimentation, of the sort discaussed earlier.

~ -
o)

-
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On the question of regular or standard and irregular
pronunciations, he has evidence that linguiSts'A
pronouncements in»this-regard are usually not borne out by

‘experimental 4 For exa-ple, Ross (1972) cohsiders the

"penultimate lster to be 1rregular (his rules

ncorrect *dllsas : cf. sitnister)«

-ﬁpredict the Y
asked his’subjebts to pronounce the noxel fo n‘eagaster Zon
analogy githigisaSter; this,'of course, is the weak point in
'Nessiy'gﬂyrocedure). His reasoning is that if the |
penuitimate>stress on,digglstegais exceptional; as claimed
‘by Ross, and if what is regular is antepenultimate stress,
then the subjects should put antepeoultilate<stress on.the
test word, thus calpaster. Houeyer,.the subjects put stress

"on’ the penult, %oggestlng that, contrary to Ross!

ASuggestlon, the penultln‘ ;' stress on ;§alster is regular.
.As another exa-ple, Ross/éonSLders the 1n1t1a1 stress in
gallglnx to be regul;r%/ Nessly asked hxs subjects to
Apronounce a 515;lar novel forl, leéulnz Eleven of eleyga‘
subjects t the stress on the penult, netulunz aéain !
contrary(Z:_the prediction, suggesting that what ROSS .
Aconsidered to’benregular native speakers treated.as:‘

exceptional. - g o e : )

Even standard dictionarj pronunciations may not be so
standarad afterjaii. ‘The Oxford Emglish Dictionary (1933)
and Kenyon aad Knott (1953) pot.penultiiate stress on
, 1§ggir1.w,Rando- House (1966) and uerrlan-ﬁebster's (1966)

1list the vord both ‘as yalgar z and yagalry. One e;pects, as
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Nessly does, that the two variants ﬁould split the snbjects/
or, that the variant !gggigi,'since it is the'sole entty in
two sources, would be favored. Ten of Nessly's 12 subjects
favored valgary, suggestimg the irregularity of vhat the OED
and Kenyon and Knott consider to be regular produnciation.
As another exanple,-ﬂessly/neted fbat ggtiga‘isuci;ed in the
OED, KenYoﬁ and Knott, Jones, and Random House only as
" paltina, while Merriam-Webster's hes both«palt;na,and
‘Qatxlga. The expectation=is thdt éalting should bebfavored.
euessly's results showved that thirteen of his thirteen
subjects responded only ulth gat;lga, suggestlng agaxn the
exceptionallty of a regular dictionary entry.
. jg'y ‘, ' :
The 901nt here 1s that these *standard' dictionary

entries often serve as bases for 11ngulst1c analyses, and if o
? .

‘native speakers do not~agfeg with then;&1t~1s obvious that N

—t

little faithdeah be placed in these an&lyses; Furthermore,
what 1inguists may cthidef to’ be fegular orAirreqnlar,,
psonnnciatioﬁ, decided lainiy 55 the basis of the-pﬁ-besJOf
forls exelpllfylng a paradign, may pet receive suppdrting |
,oplnlbn from native speakers. The fact that a“stsess>
C"\\xpattern is listed as standard, or may have many. exenplars,
does not 1nsure its ptoduct171ty. ubjects may not use 1t
forvthe'peasop that, Nessly sngges@ed,_lt may be less

preferred, or -~ and this is wvhat is relevant to rule
conStrncﬁiona4— it is unstable'and is in the prpcess'of
being eliminated, 1eaving behind its trace iuelany vords.

o
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Jd. thig Q 2 4b) . The experiments of J. Ohala must be o,
uentloned here. It is unfortunate that because of the
,tentatlve nature of the report released SO‘fdr, fhg studf
cannot be given the full attontionfthat‘if_deserves. In the
‘absence of a fuller descfiption of,the'expefi-ents, the A
findings are merely reproduced below; fhey viil not be

discussed.

Ohala tested for the,@roduct1v1ty of sSeveral of Chonsly
_ and Halle's rules. The rules and the results are as
follows. 1) vowel laxlng, e. g., [ey] becones\[a:],%“ in
. ‘»l"

"profane/profanlty" (result° unproductlveédﬁlﬂ

G -.. : iy
) . “&‘w :
i€~he vowel tensing rule that

ten51ng,'e 9.4 fzJ becones [ey], as in 'na

(result- h!!hly productla;

. tenses a vouel whén follovf“
5

!algeb;_/algebraic' (resdll

-lable before certain sufflxes, for exalple, the sufflx
-133 thus. Blu181c/lu81lc1an' (result'A hlghly,productlve);:
5) s-voic1ng, for exanple,"Patl_/?ar ‘Mh' (tesult:
unproductive), and 6) velaf softenlng,\e g. [ k] .becomes
{s], as in "public/publicity? (fesult' ’narginally

productive).‘
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e
Ivo Experiments on the .._slhv Altergpation Rules

} The studies discussed in this section, Steinberg and
Krohn (1975) and Hoskowitz (1973), tested for speaker
’knovledge of vowel altermation in English. -These‘studies
‘reported conflieting results. Steinberg and Krohn provided
disconfirmatory evxdence and Moskowitz supplied positive
ev1dence.' uethodologlcal con51derat10ns that quite p0551b1y(-

have 1nfluenced the divergent results are discussed below.

‘G .

Steinberg and Krohn collected real English bases which

vhen eonbined uith any of the suffixes ~-ic, -ical, -ity,
~ify., -ish nroduce "neaningful"khut nonexistent forms, for
Vexauple, sngae + ity --> “Snidity"/ Thoﬂexperilental
pracgdure supplled a verbal context for%n patticulat base
and sufflx cOlbinatlon, and’ the subjects,c%ho vere | |
““nniversity students, vere  asked to supply the conbination.
Steinberg and Krogn assn-ed that a tesponse of thegHipe
“._g[I]gizx 1s suppottive of VAR- whereas the responsev
L”'_g[_xlg;tg ‘i°9f' no changeé in the guality of the crucial
vowel) is.tO'be'considered'discenfirlatory. Nearly 90 per
cent of the valid responSes vere of the dxsconflrnatofy
type.’ Slnce the critical vowel sounds re-alned unchanged in
the derlved for-s, Stelnberg and Krohn concluded that the
subjects did not "knov" the vowel shift. On the basis of
these results, Steinberg and‘Krohn questioned the va11d1ty
of the vowel shift rule.v | w
‘fneskouitiiﬂonﬂfﬁq‘other_hand; used.lade;up,forls'as

e e ) L » - . . o AP

-
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bases. To elicit responsés, the concept—fqrnation technique
vas employed. The subjects were told that to made-up words
they vere to add -ity, and that they were to pronounce the

iy 5

resulting vofdsa' One of the nonsense vords used was { fayp].

A teSponse exemplifying the 'predictgd' alternate form, -

which, in this case is [prItiy], was acknowledged to be
correct; any other responses‘uere commented on as erroneous
and the expected response was supplied. The concept to be

*formed* was the correct iowel alternaant. Two control

conditions were set up, both of uhich exemplified

,alternations not in consonance with VAR. The subjects vere

chﬁldréﬁféged 9 to 12 years.' The results showed that

'_snbjects who dld the correct alternatlon condltions

petforned to criterion,'vhereas only tvo gf the 20 "subjects

vho belonged to the incortect altetnations conditxons

’#-)

'learned the.alternatlons. In other yords, alternants

predicted by VAR were more easily discoverable, or

learnable. On this basis, uoskouitz concluded that vovel

‘'shift is part of the énbjeéts"linguistic knowledge. . -

ihy'should such diametrical:y :pposed results be

obtained? The chbicelbfbnaterial& -ay'have contributed a -
- o

greit deal to the negative results of Steinberg and Krohn.

~They used real English uords as base foras of the st1-u11,

vhereas uoskoultz used nonsense bases. .'As pointed out
earller,_the.use,of made—-up foras in productivity~tests is

motivated by the consideration that with real words, it is

" uncertain vhether the rule or phéno-ehon being tested has
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" change-. Thefexperiaeater could “aot but accept this

78
oediated a correct form, or whether a correct response is
simply a memorized foram. - Hith lade—up stimuli, the
experilenter is reasonably certain_that correct forms have
not been memorized, In the Steinberg and Krohn study,‘vhile
a base plus affix combination resulted in a derived fora
that wvas a non—-existing English item, the ggggial part——the
part that carries the critical vovel sound--vas a real
English word. Therefore, as«far as the relevant materials
vere concerned, they vere not novel to the subjects. The
subjects assigned to these baSes their regular ”
pronnnciations. rhus, the results obtained may have been

due to the" “Fagt that the pressure of the regular

'upronunc1ation of the real base words was much too strong to

allow for tho exptesslon of vowel shift (1f the process is

at all rea;x.)

The near unanimity of judgment by Steinberg and Krohn's

‘subjects (90% of the valid responses were 'nonshifted"

forls) may have been an artifact of the experimental task.
The task requlred the suhjects to express their preference‘

betveen tvo derlved words, for exanple, Raze + ic and maze +

'itz.‘ Since both sufflxes supposedly tr1gger vowel shift,

tpevactual ch01ce was of course irrelevant to the outce £

the experiment. The relevant point vas hov the base vowel

\

‘'vould be-pronounceda Since the subject was told to add the

;suffixato the real base, this wvas what yaslihVariably done.

Suppose the subject replied with mazic, with no vowel

o
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response. Such an acceptance, in.effect, was an

. acknowvledgement that the response was correct. The subject
would then proceed to simply add suffixes to the base werdse
with no comncomitant vowel shift, thinking that this was all
there was to it. In other words, the procedure had no
adequate control for response bias. Thus, on the whole,
.Steinberg and Krohn's experilentalitask may not have been
sensitive emough to allow for the expression of vowvel shift.

s

B The technique of concept-formation, vnich'uoskovitz
employed, has a nuilt-in control for response bias.

Subjects vno formed. words by simply adding the suffix to the
base received negative feedback, and, gence,‘were forced to
search for other strategies. .Thus, Subjecte_vho;belonged to
the correct alternations conditions "found" the aiternation
generalizatidn and used it, but subjectS’yno”belonged~to the
incorrect élternatiens condition§ had no comparable

generalization available to them, hence, they did not learn

these incorrect alternations.

- Moskowitz? study 1s interesting in another respect- It

attenpted to test . for the appropriateness of certain aspects

- of the form of" Chonsky and Halle's Shlft rule. ‘The

'Cho.sky-ﬂalle formulation covered three front vowvel
alterpetions and‘three back vovel alternations. Should all
';these_alternntiens be expressed as one generalization?/ In
an!attelpt to nnSﬁer'thiquuestion,>uoskovitz:designed.her

B eiperinent such that the first part (Part-A)_of the test was



limited to two front vowel alternations. Then, after
criterion (ﬁhich Wwas set at ten correct responses in a row),
or, if criterion was not reached, when all 72 stimuli had
been presented, nonsense exemplars of the third front vowel
alternation and of the back vowel alternations vere
presented immediately and without additional instruction.
Moskowitz hypothesized that correct production of these
other items would Indicate that
...criterial performance on A [the first twvo front
vowel alternations] resulted froam ;prior knowledge
which encompassed the three vowel pairs, vhile
incorrect production...following criterial ; i
performance on A would indicate that A had -

involved only the learning of two speclflc vovel
alternatlons. (p- 234)
&D

of

Criterial performance on these other alternatlons vas to be
taken as evidence for one unlfied psyct !togically real vowel
alternation generalizatlon. Responses on the $a ten
exemplifying the thirad ffont vovel ?lternatiot‘e- back
vowel alte:nations shouid, therefofé;_be revealing. Results
fhowed that of the eight subjects who belonged to the -
éortect alternations conditions, only dne‘ﬂid not gi}e the
correct alternant of the thi:d»front'vouel alternation..
Half of the_subjecfs correctly identified_all six iteas
‘exelflifying the third front vove%daltetnation; the average
'Eorrect :esponsé was 4.6 of a‘pOSSible 6, indicating fairly
successful 6vera1; perfocpancé. Performance on the back

vouwel alternagions,vhouever, was very poor for all subjects.

-Moskowitz put to test one other formal aspect of the

- i
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Chomsky-Halle shift rule. The rule was formulated
independently of vowel tensing and diphthongization. To
test for the independence 'of vowel shift from tensing and
" diphthongization, Moskowitz had some of her subjects work on
piits which illustrated tensing and diphthongization but not
shift, e.g., [tiyb-tIbItiy]. Another group of subjects were
given pairs exemplifying temsing, diphthongization, and
shift, but the shift was incorrect for English.: Thus, the
nonéhifting glternations were formally simpler in that they
required one less rule. The fesults‘shoued that such
nonshifting alterpnations were hardest to 1earn,‘even harder
than alternations uith!incorrect shift. It would seem that
any shift, even an incorrect one, was better than no shift
at all. Moskowitz concluded that shift is not separable
from tensing ‘and diphthongization.i This finding, and the
finding that while criterial performance on two front vowel
alternations triggered correct perforqénce on apother front
vowel altermation bht not on any back vowei alternations,
have lead Moskowitz to suggest that "the SPE proposal about
vowel shift haé no fesegblance to the functional gra-iar of

native speakers" (p. 249).

Since the present study is also on vowel shift, it
Shodld-be'lade-éiear vhy it vas believed necessary to do
énother‘study using this aspect of English phonology as the
testing ground. The more obvious reason relates to C

replicability of experimental results. The reliability of

experimental results is supported if the results are
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replicated. The results of the studies just discussed not

only fail to support each other' but are in fact

.Contradictory. Additional data may shed some light on the

issue.‘ Furthermore, Moskowitz reported that vowel shift,
contr&ry to é}pectations, dia nbt exhibit any inhibitory
effects. The preéent vriter believes that interference did
not occur because the task was too easy; it is hoped that
the proactive inhibitory effect of vowel alternation, which
is a strong indication that the generalizatioh is operating,

will bé observed in the present study.

Summary, and Some Suggestions on Procedure

In the first half of this chapter, an attempt was made

to substantiate the basic methodological assumption of the

Present study, which is the bervasive effect of natural

‘ language,habits onépe£fornance in verbal leatning. The

studies discussed showved that‘stinulus materials were
re-organized in perception amd in learning aCcording to

certain phonglogiéal"habits' of the subjects. In the

second half, rule-validation experiments were reviewed;

vhile these studies raised very important gquestions, a
nusber of them suffer from loose methodology that resulted

in upinterpretable results. The fdllowing are some.

suggestions on how some of these procedutal problems may be

SR

avﬁided. h

The stimulus materials Shpuld be novel forms to ward

- . G

k)
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off familiarity effects.' Though novel, the materials should
look like real English words so that English phonological
rules apply on thea, but they should not reseamble real
English words to a degree that they remind subjects of
particular English wbrds; ofhetwise analogy with these real

words may occur.

]

Analogizing fro-‘earlier responses can be prevented by
judicious arraﬁgenent of materials, by randomization of'
materials across subjects, or by inﬁerspersing them with
distractors. If none of these is»péssibfe or desiréble; a
task that prevents the use of such a strategy should be
employed. Direct r;sponSeynodelling is relatively difficult

to do in a learning task.

If the rdle to be testéﬁy{s particular to words of a
certain histopibal origin, th; stimulus materials should be
made to 106k as if they\belong to that class of words. If
one is testing for vowel shift, for example, which,
according to Chomsky and Halle (1968, p. 178) is found
pfilar;ly (but not solely) im vords of Romance origin} the
use of Roiance affixes iay be resorted to. Por example, the
made—up word Sg;ke;e,~because of the Latin prefiﬁ sur-,

looks more Romance than Germanic.

Spelling effeéﬁs_can,-of cgursg; be minimized by
presenting materials aurally. There is still the
‘pOSSibility, suggested by Ohala_}197ab, P. -41) that.‘\

: rq§ponses age leéig;ed by "orthographic images" subjects

. o -
¥ »
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] : A

form of aurally presentedjaaterials.

o S A
, | | \
fhe purpose of the present study'iscto investigatebthe
lpsychological relevance of the generalizations underlying
t%e 70we1>A1ternation Rules.A A generalization is considered
Ansychologiéally relevant if it has denonstrable effects on
”"certain psyohological operationsi roreeranple; on learning..
An aural paired—associate learning task was adninist?red to

_ test for the learnability of five of the: six ma jor vowel

alternations discussed in Chapter 1.

In paired-essociate‘1earning,>subjects genefelly ;!2§§§
a structure ‘on nonsense naterials (Glanzer 1967). whenener
4'possib1e, they lake use of "naﬁhral language aediators"'
(Prytulak 1971), vhich are established as secondary stiluli.
’It nov appeérs that natural language lediation is not
-restricted to the use of uord forls alone. Links of a,w
A-syntac:}c nature lay be established betueen stinulns and

,respon' Glanzer (1962) clailed that analyzability of the

'-3stilulus and response iteas as a syntactic unit facilitates ;H

A~learning. Baker and Prideaux (1975) proposed to view this
kind of ‘mediation as-!syn;acticV:aqilitation!. ‘since the
theoretioal status of a syntactic genetaliZatidn,'which |
 induces syntactic facilitation, ‘is no. different from a
phonological generalization, it is expected that »',-

phonological knouledge should likevise:facilitate learning.
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- The hasic assunption of tle present experinent is as‘
follows: If a4linguistic generalization has a psychologicalu

basis, it vill ‘guide linguistic perfornance in neasurable
ways. Or; conple-entarily, if a linguistic generalizatien
has a psychological basis, it will interfere in the learhning
of materials’ that violate the gen\ralization. Hence, if the
alternation generalizations which forn &he basis of the
AVOvel Niternation Rulescare real to the speakers, they vill
provide internal guidance in tasks involving the use of
yowel. alternations. In a learning task, for exhnple, the-~
«'availability of such a generalization should result in
ifacilitated or retarded learning depending on the positive

or negative nature of the aaterials.

-

On the basis of this assunption, the experimental

-

hypothesis is stated as follous.

'Subjecthvillwfindlit easier toﬁlearn alternations
that have real:exelplars in their language than
alternations that do not have real ‘exemplars in

o

gtheir language. o

:Thus, real English vovel alternations should be found easier
to learn by native speakers of Bnglish than any other
pairings of base and derived vouels, which" vould result in
'alternations that have no exenplars in English. The manner
_in vhich a. psychologically real vowel alternation.
:lgeneralization uill facilitate the 1earning of real

"alternations in a paired-associate learning situation uill



be explained.

Consider a three—stage I del of paired-associate
st the stiluli are

learning (chuire, 1961). Pi
.discrilinated from one“another, Then the responses are
learned, a process that'is‘essentinlly of the recall type.
Finally, the stismuli are assooiated with the appropriate
responses. If now a vovel alternation generalization of the
sort linguiéts noStuiate-is part of the speaker's mental
grammar, this should provide a link between stinulus,§gd
response; The reidy availability of such a’link silplifies:
'the associative phase, and, in this sense, 1-provenents in
*learning should result. A second vay . by which an available
mental generalizatioh should facilitate learning is in the
linilization of response learning. or, in Bower's (1970)
tera, in thevrestriction»ef,availnble_responses. /If indeed
a mental vovel elternationogenerelization exists;nunicn
séeCifies vhat base vovels are paired vith what uerived
vovels,‘séeakers iﬁst have 'knowledge!' of the voueI
pnirings;ﬂ Hence; they do not have to learn the derived
vouels that crucially distinguish the response terms. In
| fact, given a stinulus tern, the response tern is co-pletely'
‘recoverahle._ The subject needs only to add the suffix -ity
to:;he stinulus tern. and, using the generalization, change
the Shupe of the crucialsyovel,' Paired-associate learning
.of real alternatioas is.tne:eny reduced fo stimulus
learnin§.¢?suoh a siaplification og:the learningégiocess is

not suggested.hy alternations thetlare not part of the
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'1an§uage of the subject. Thevexpectation infthese cases is
that these non-existing vowel alternatioms will b arder to

learn. The remainder of this—study is concerned (With the

experiment conducted to test for these expectatigns.
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CHAPTER THREE |

- METHOD

Subjects
The suhjects in both the acquisition and the transfer

experinents uere 40 native speakers of Canadian English.

Thirty subjects vere fulfilling a- service requirelent for an

'introductory psychology course at the University of Alberta.

_-The remaining 10 subjects vere students in an introductory

course in linguistics. None of the §s reported having any

heuring impairment.

Experiment 1: Acguisition

‘@ : _
The laterials vere pairs of nonsense words, for

exunple, 5235[31]2_-§gh5[112i;1 rollowing standard o

' linguistic practice, the shorter foru will be referred to as‘_
the hggg tern aud the longer forl as the correspondiug
igggixgg terl. A base-derived pair has the sane"root' for--

the forns difter in the shape of the crucial vowel and in

‘g8
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the fact that the derived vord ends in -ity. The base foras
are disyllabic, with the first syllable being one of the
following prefixes of Ronance origin: syr-, pal-, de-,
Pre-, per-, sub-, im-, ex-, Mis-, en-. ‘sug—'..nnr-- The use
of Romance prefixes was intendedeto nake_the'naterials look
1ike*¥ords of Romance origin. The Second syllable has the
structure CVC, where C is one of the consonants Pe t, ko b,

q, g, £, h,vn, n,_r, l, except that he-r, and 1 never appear

after the vowel. ' 4 Lo

Base~vords vere made up.in the following manner. A
eonsonant vas randonly paired»iith another consonant,<and'
the relevant vovel vas inserted. . If the resulting ‘fornm

. turned out to ‘be in Thorndike ‘and Lorge's (1944) 1list of

1. 000 most connon words, or if it violated a phonotactic
.constraint aof English it vas discarded. To this syllable, -
:a prefix vas randonly assigned. Again. if prefixation
resultead in a conbination uhich violated a phonotactic
.constraint, or if it vas a real vord, the vord;uas
elilinated.’ The. corresponding derived tera wvas forned by
adding to the hase tern the suffix -1;1 and by. altering the
Vcrucial vovel in the reguired manner. The resultiag pair
exelplifies a pairing ef. a base sound and a derived sound.
All pairings of base vouels and derived voxels vere lade.
_since there vere five base sounds [ay, iy. ey, av, ow] and
five derived sounds (I, e, e, . A, ‘9], there vere- therefore

,25 pairs of stinulus and response terns (the stimulas

units).u Only five'of the six najor,alternationS‘vere
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included in the stndy. Since tvo of the back vowel
alternations (g_/g and 9ow/3) have the same derived vovels,
it was thought thac including both alternations uould result
in a confusion as to the base vovel corresponding to the

.open 9. The choice of g!/g‘instead of uM/2 was arbitrary.

,For each correct alternntion. there ueqb fqur ;Qcorrect
ones -- incorrect in the sensa that the dnsiﬂd%~1hnudt ‘a0
not' alternate uith the bnse sonnd in English. These
incorrect pairs served as controls. For exanple,ufor the
correct exemplar _ggx[_llpg 5395[;121t1, the following pairs
exelplifyimg non-existing alternatiOns served as controls-"
Llp(.xlds-nslﬂ&mi_x. mrg[uLg znsg[sltiu sucflay lme-

Mélli&! m[ulne-sxr[.a]ni.x- The correct word pair
and its controls constitute a group. In preparing the

stinulus units for each gronp ‘of word pairs, two

restrictions were’ observed. Pirst, no prefix'was used
" more than one alternation.- Second, in the syllahle tha
'contained the crucial vovel sound, no consonant sound

appeared more than once as the~first consgnant.’and‘nov
consonant sound;appeared nore than once as\the second

consonant.

The words were suhnitted to three graduete students of
lingnistics who were native speakers of BEnglish and who knew
the purpose of the experinent. They were asked to elininate
. from the 1ist forns vhich, in their judgnent, vere not |

possible English vords,ror.forns wvhich reminded thenm
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strongly of common English words, or which were too
noticeable so as to facilitate learning. The list went
through a number of revisions and revalidations before the

final 1list was considered satisfactory (see Appendix A).

- . The words were then recorded on audio tape by a fe-ale
native speaker of Canaddanf!hqlish. Using a PDP 12
conputer,»these‘tecordings;vere digitized and re-recorded on
LINC tapes. The actual stiaulns -aterials'and the test
.vords uere~recordings from these master LINC tapes. This
‘procedure perlitted the experimenter to control for signal
alplitude and to filter but"excessiveﬂhissinq‘seunds i ”5;%
E asSociated with certain sibilants. in recording the |
latefials, ptoper randonization ptocedure of the stilulus

] N

units vggipbserved, ' S ‘ R T

_ Ss vere tested individealiy. The § vas seated at a
swall desk. Four feet in front of him, on a high table, veéx\\\K4

an extension speaker, frOl'vhich'the laterials vere heard.

'.The § vas told that the experilent vas designed to find
out ROore about general characteristics of hnaan ne-ory (see
Appendix ‘B for full text of the instructions). They were
advised to treat the word pairs as adjective-noun pairs. Ia
a faailiarization pretest, S hearad and repeated the stimulus
words _2 unpaired. i.e., a11 vords of one type fitst (base
or derived) folloved b} vords of the second type- |
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Materials were presented aurally using the study-test

method. In the study phase, all 25 stimulus pairs ﬁere

presented. A three-second interval separated vords of a

pair, and a five second interval separated pairs. 1In the
test phase, only the test words vere presented, with a

four-second interval between test words. The subject was

asked to supply the word paired with the test word. The

study phase and the next test phase vere separated by a

short high tone. Criterion was set at one error-free trial,
or 10 trials, vhichever vas first. Subject's responses were

recorded on tape.

Subjects were divided into two groups. one group heard

the pairs with the base vord ordered before the derived

word. In the test phase. this group was given the base word

ié the test word;»and they replied with the ﬁerived vord.

‘The other group heard the pairs in the order derived-base.

/The test word for this gtoup ‘was the derived word, and the

subjects had to respond vith the base word.

Types of"vowél~sounds; i.e., whether base or derived,

- served ashindepondcpt‘variables, vwith five levéls-for'each

variable. Bach levol 6£-bas§’v6wel vas paired with all

'levels of derived vowel, giving 25 treatlent conbinations,_

as shoun in the folloving chart-'
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The alternations in the main diagonal are correct English
alternations; all the other alternations are incorrect

alternations and served as controls. The 1earnin§ situation

'is7esseqtia11y, then, in itself a transfer paradigm of this

sort: A-B, A-{B, C, D, E{.P), vhere the first A-B is the
pre-experilehtal 1iqguist1c§11y'dete;nined linkage. The
second A-B duplicatés the first A-B; all other linkages are
exéeri-entﬁlly presctibed,.and, futthérlore, not in aécord

with linguistic usage.

A thirad indgpnddent variable is stiamulus type, i.e.,

‘uhether‘the\shbjects received the base form or the derived

fora as stimuli. ~"~Half of the subjects received the base
foras §s st1lu11 and the other half received the derivedy
foras as ptipnii‘ Assignment of subjects to stimulus type

was random. All subjects did the task for all 25 vowel type

'trqat-ent1c013lhatibqsh
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The basic dependent measure was nu;bet of correct
responbos.su--ed across trials. Pirst correct response,
last error trial, and orror'tipes wqto also analyzed. The
~e@xpectation was that alte:ngtions mediated by soame
péychologically real generalizations should elicit more

correct responses.
ansﬂ.un.t. 4: Irapsfer
‘Baterlials I

Tventy-five nevw non-existing but phonologically
possible English adjective-noun pairs, of the sanme
construction as the.spilulus units in the paired-associate

learning task, wvere used~aa~stg!3}i'(see Appendix A).

Design apgd ESQQQQBIQ

The design and. the-independent variables were the same
as those of the acqhisition'experilent.  The general
procedure was to preéqnt the stimulus teris*gglz, and the
éhbjécts vere asked to supply the correspondiang associates.
The*stilhli_wefe‘presented one at a time, with a four-second
1ﬁt§rvql bétuéen»sﬁilnli. and in three blocks of
presentation._‘rhe‘o:der qf-thé stimulus words was varied in
oach'presgntatton;, (See Appendix B for full text Gf the

‘instructions.)

" The purpose of this test vas to provide data on the

£}
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transferability of the associations learned. Differential
transferability was predicted between internally guided
alternationscand alternations linked by mediators developed
only as a consequence ok the experimental learning task. If
in fact the_gonerallzations that 1link real alternations are
part Qf the speakers' mental grammar, then such
generalizations should alvays be available for péoductive
transfer to novel foras. The data Qill also be relevant in
dotetnining.vhethor the subjects learned the
paired-associates As individual paired units, making use of
properties‘of the units that are irrelevant to the
‘generalization being tested. In such a case, productive
transfer €; novel forms is an unlikely consequence.

Post-Test Ipterview

After the transfer test, the subjects were asked about
theirAsttategy‘iﬁ leatning the word pairs. Nearly all of
them could not articulate their strategies ("Iqjuét tried to
re-e-%ér the words"), and this vas taken to mean that, the
stthtegios,(if any) vere beyond the level of the comscious.
The one or two subjecis vho said that they started out by
trying to associate the stimulus words with real words, had
to Abandqn'fhis strategy because the words came so fast that
they just had to concentrate on the stimulus wvords.

Subjects were asked if they thought about word pairs like
divipe-divipity, ixeisai-zxsssnisxa etc., or recognized an

~association hetwégn these real word pairs and the stimulus

<
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pairs; not one answer vas in the affirmative. The ten
introductory linquistic students were asked about whether (it
occurred to them that they wvere being tested on the vovel

shift rule; none of them knev what the vowel shift rule was

about. Eﬂy



CHAPTER FOUR.

o RESULTS

Sata—analysis vas guided by the folloring gnestions:
Are correct English alternations easier to learn than |
non—English alternations? Do Bnglish alternatlons 1n%erfere
in the learnlng of non- Engllsh alternatxons? Are,there‘any
other sources of learning 1nterference? Is knowledge.of
correct English- alternatxons eas1er to transfer to 51lilar

ituatlons than knowledge of non~Eng11sh alternations?

Table 1 (tables and figures are 1n nppendlces (o and D,
respectlvely) shovs the responses sumned over trials over
subjects. The left half of the table contains front
fornation scores, and the right half tabulates Back
Pornation scores. In each fornation ‘half, the fi#e sguares
of scores repreSent stinnlns types; Rgns<repré§ent requxred
' responses, and the coluamas represent actual vowel responses.
.Tbns the first cell entry, 154, is the total nnnber of times
[I] vas, used as . response to the stlnulus [ay] when the

=]

,required responses vas [I], sunned over all ten trlals and

'97,_’
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for all the 20 front formation subjects. The maximun

possible value of a cell entry is 200.

' The diagonals in each sguare‘represent correct test
responses. " A COrreCtJtest response'vas one inivhich‘a_
subject's actual response natched the required response.
All off-diagonal values are, therefore,verrors with respect
to the reguire-entS'of the test. Of these error scores,
some are correct responses with respect to . English (the
underlined scores), i.e., they are the responses predicted
fby the English vovel alternation generalization.p The
correct test .scores represent 1earning scores and the

”correct English scores represent part of the overall

interference‘scores.

since the najor concerns of" this study are the extent
of learning and the amount of interference with this“
‘ﬁlearning induced by English grannatical habits, two summary
d tables that give indications of learning and interference

- are presented.

Table 2 is a snnlary of nctual responses as a function

',of stinulus type.. Entries in the nain diagonal represent

'.f7correct English Scores. The off-diagonal ‘'values in each row

: ﬁare scores corresponding to the non—English or control

"nalternations. It will be noticed that, except for the

~Vfourth correct English alternation, the values corresponding
'to the correct English alternations are larger than-any of

.'the values of the control conditions, and this is true in .



99

s

(

({r ) B
both front and back formation conditions.

vTable 3 is a suulary of actual responses as a function
of required response types. Bntries in the lain diagonal
'are correct test scores. The greater nagnitude of these
sScores- over off—diagonal values - suggests that, if freguency
‘of responses is to be a measure of learning, subjects were
“dn fact learning the alternations, both English and
‘non-— Bnglish. The overall total scores (botton rovw of Table

3) represent the nunber of tiles the vowel types vere

~selectedaas responses.

" A Préliminary gverall Amalysis
To provide a general viev of the.nature of the data, an
overall analySis’of'variance vasfperforned. ”The design'of
analysis used vas a mixed model seven-factor ANOVA, with
‘ partially repeated leasures, and with the last‘four factors
'enbedded uithin the first factor.;ifhe factors are as
ufollous; FPormation Type {two. levels- "Pront and Back
.Porlation),.Trial (ten levels), Stilulus Type (five levels),
’Reguired Response (five levels), Actual Response (five
levels), and Subjects. To provide an estilate of vithinv
cell variation, the subjects vere div1ded into four
subgroups, vith five subjects randonly assigned to each
subgroup. Each subgroupfvas'treated as an observatidn.
‘Thus, the rorrationftypes had four observations each. The

Tesults of this analysis are summarized in Table &.



100

As shovn‘in Table 4, all interaction effects, except
for three second order interactions, vere significant at the
‘<001 1eve1. The three exceptions -are Trial x Stilulus Type
(n.s.), Trial X Required Response (significant at the .05
1evel), and Stiaulus x Reguired Response (significant at the
<01 level). This general result is as expected, since

- learning scores should inprove through practice. The
differential scores induced by speeific types of stimulus
“and required response_pairings_are to be expected if it is
to be demonstrated that\correct English alternations have
oreater.relevance“to learning than non-Englishralternations.

a

It o

"By
£

smains to be seen whether these correct English.
alternations constitute the class of alternations that

induced the greatest anount of learning-

Postehoc conparisons_of groups_of means were perforned
using Scheffe's technique.: The colparisons:nade,»the |
confidence intervals, ‘and the significance probability o
levels are shoun in Table 5.‘ All . c;nparisons, exceptntuo,
vere significant at the <01 level. The tvo nonsignificant
conparisons corresponded to the comparison between the '
correct English back fornation task Azaw and its controls,
and the overall front-back conpariSOn'betweenAthis ‘
alternation:and its'controls; In the Group A conparisons,
“the five correct English alternations vere conpared with the'

120 incorrect alternations.- Three conparisons,were nade:

—-Front Pormation, Back toraation, and conhined overall Pront

andiback,rorlation; All three conparisons yielded
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. significant values in. favor of the Correct English category.
This suggests better learning of the correct English
alternations,_irrespective of the formation task under which

the alternations uere learned.‘

Invthe'Group B conparisons, eachicorrect_hnglish-
alternation uas COnpared:vith its control alternations, anu,’
again_separately'for'Pront and Back-Fornation, as vell as
conbined Pront'and'Back-Fornation, All correct English
alternations uere significantly-nore learnable than their
,controls. kithAOne erception:' the fourth alternation, aw/A,

did not appear to be significantly Rore. 1earnab1e than its |
.controls uhen the task vas Back Pornation. This
:nonsignificant value resulted in a nonsignificant overall

colparison valne for this alternation.
. ' K

The Significant conparison values in Group C, in favor
of COrrect Test, suggest that the subjects did in fact learn'
.the alternations, vhether these alternations vere cOrrect |
‘Bnglish or ‘not. Because of these significant values, the

significant valueS'in the Correct English-Incorrect English~

~conparisons {(Group A coaparisons) now appear to be the .*

confoundedleffect of Correct Bnglish and Correct Test, since o

isone correct English alternations also belonged to the
Correct Test category. The conparisons in Group D were
icorrected for this confounding. The conparisons involve, -
'iCorrect Test categories ‘that vere at the same tine COrrect

Bnglish, against Correct Test categories that vere at the
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‘same tine'Incorrect Test§ the effect oﬁ'test is thus held
constant. The conparison values are all significant,
suggesting that ®'pure’ Correct English did in fact induce
better learning than Incorrect English alternations. In the
Group ) 3 conparisons: the effect of Correct English was held
constant, thereby providing values that are_purely Correct

Test. The significaat comparison values are in favor_of

' Correct Test.

N The comparisons in Group F involve the categories

«»Peripheralvvovels [I,,a]-versusﬂnon-Peripheral_vovels te, 2,
:A]r illthongh Front, Back,_and.OVerall.éonparisons were
 made, omnly the Pront Formation comparison can’be
‘interpreted;'since the dimension Peripheral is‘difficultfto‘
.apply“in cdnplex‘vouels; iThe siénificant Front Forlationi

conparison value suggests that alternations whose targen

vovels are at the extrene end of this dinension indnced

-

o

better learning. -This point is discussed invsone detail

" below.

Prior to data analysis, a decision vas made that, to
ansuer ‘more specific gnestions, separate analyses of the
rfront fornation data and the back fornation data uonld be

necessary. This decision;vas nade onrthe basis of the

-.'observation that.‘Qiien the:natnre of the experiuental task,

the front forlation task was not really conparahle with the
'back fornation task.‘ In the front fornation task, the

stinnli uere colplex vowel sonnds (e g., [ay)) , and the

. \\\ . . ’ . i Y
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required responses were simple vovel sounds (e.g., [I)). In
the back formation task, on [the other hand, the stimuli were
sinple vowvel sounds and the raguired responses were‘the
conplex vovel sounds. It is not unlikely that memorization
of conpler sounds is more difficult than memorization of
sinple sounds. The significant formation type main effect,
in favor of’front.fornation, lends support to the |
correctness of this conjecture. It should be noted that
separate Back and Front analyses‘do not lead to a weakening
of the interpretationfof the results in the way that the '
lain_concern of the.study are-jeopardized, but only that
separa eﬁzn:iyses require that certain conclusions,nay not

across formation types.

Analysis of the Learning Scores

The'flrst set’of analjses addressed'the qnestion of the
/learnability of the correét Bnglish alternations in
conparison vith the control, incorrect English alternations.
' Three learning indices vere estahlished~- total correct test
responses sunned across trials, first correct response |

trials, and_last error trials. Separate analyses vere made

~ for each learnability 1ndex.ﬂ

' The input data to the first analysis uere the response .
frequency scores (correct test scores).. The response
frequency score of an alternation condition consisted of the

~nunber of_successfnlynatches nadevln ten atte-pts to learn.
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the correct pairing. A three-factor' ANOVA was perforned
with Stinulus Type, Required Response TYPE, and Subjects as
factors. The design used vas a mixed model (fixed AB,
randoa C), vith repeated measures on the first two factors.
The results of the rront and Back Pormation analyses are

summarized in Table 6.

In both Front and Back rornation‘analySes, the
interacrion betwveen Stimulus Type and Regquired Response 18,
significant (Front Formatiom F = 12.7“{ Back Formation 2 =
11.44, with p < .001 and 4f = 16,475 for both ratios). This
. suggests that the learnability of the’vord_pairSTdépended on
the type of vowel sounds paired. Fioure 1 shows that the
alternations that resulted in tne'greatest learning in eqc&
- group of niternations‘are the correét'Englisn alternations
:(a group of nlternations consiSts of the correct English -
:alternation and its four controls). The values plotted are
cell deviation scores (a cell deviation score is the value
cell nean minus the interactlon ‘means plus the overall |
mean). In both Prpnt and Back analyses,»and in all groups
of alrsrnations; tpé correct English alternations have
highér devintion scorss than their rospeCtive;cOntrols.'
This suggests that, as a~class of ;lternations; the'seé of
alternations that have real Bnglish examples indnced more
learning~tman the class of alternations that have no
E exanples in English. _FPurther support for this general
'finding is provided in’ the annlyses of the first correct

trial and last error trial scores._f

Pad
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The fj.rs‘i‘:. correct trial score is the trial number in
vhich the required\response vas first given. If none or the
responses for all ten trials wvas correct, a value of 11 was
assigned. The last error trial score is the trial number in
vhich the lnst error occurred. If all responses were
incorrect, a value of 0 was assigned if all responses were
correct, a value. of 11 vas assigned. A low score in both

measures indicates early learning.

Sepnrnte analyses of variance wvere made on these two
leasures; The design.of analysis was similar to the one
enployed in the previons_analysis. Results are sunnariked“
in Tables 7 and 8. In nll of these analyses, the
interaction between Stinulus and Ré&ﬁxrgd Response is
rsignificnnt. The g-ratios aad the probahility values are ac
follous, with §f = 16,475 in all of thejconparisons: First
Correct Trial, rront rornntion F = 8.44, 2’< .001; First
Correct Trial, Back Formation F = 2.0, p < .01; Last Error
Trial, Front Pornntion} F = 8.61, p < .001; Last Error |

Trial, Back Formationm, F = 3.52, B < <001

n<These significant interactions snggest'tnatiearlyn
ilearning and peréiétencorof.learning érrorS'are n function‘
fof the type of alternations being learned. Fignrés 2 and ?
plot the cell deviation scores of the alternatlons. In'éllg

- but two exceptions, ‘the devintion ‘scores of the correct

'Bnglish'alternations are 1913; than their respective controlk

‘conditions in both_rirstncorrect and Last Error analyses,
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suggesting garly learming of-the vord pairs exemplifying
correct English alternations. The two exceptions are the
deviation scores of the (A/av] alternations of the Back
Pormation group in both Pirst Correct and Last Error
analyses. These values are exceptional in that the First
correct deviation score is higher than three of the four
control conditions, and the Last Error deviation score is
higher than all of the control conditions. With these two
exceptipns, the evidence provided by the First Coftect and
Last Error scores on the superiorylea:nability 8% correct
Bhglish.alternations over incorreét ones, while s£ill
impressive, is not as overvhelaingly conclusive as the

evidence-provided'by the overall learnability frequency

scores.
Analysis of the Correct tmwm

Brror scores represénf learhing'interfet;pce. ‘Part of
these interfprence scores consists of correct Eﬂglish
 :résponsés. Thesedcorrect>znglish scores have beeﬁ @
trahsforled into percentages Jf the total learhing error
~ scores for each Tov (see Table 9) . For exanmple, in the
Front Potnation task, vhen the stilulus vas. {ay] and the
requited response was [a]. 81% (the first ‘entry in Table 9)
of the errors were responses that were the correct English
alternant of [ay], vhich'is [(I]). There- are no entries along -

the*laln diagohal since, for these conditions, the correct

'Bnglishvrespénses,wéré also the correct test responses. An -
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examination of these values reveals that in many cases,
correct English interference scores constitute at least 50%
of the érrors, and only the ?coras corresponding to the
[av]-group of the rrontﬂrorl;tiOn task and ghe score for the
(s /ow] Back Pormation alternation went below the 30 per gen
level. Since one of the main concerns of this study is the
possible inhibitory effect of grallﬁtical habits in the
léarning of'novelvlinguistic patterns, direct comparison of
corrécf English and correct test scoreslvas“lade. The basis
for this comparison, discussed in some detail in Chapter 2,

is briefly recapitulated/here. | '
If the subject now" the vowel alternation ,7\5
generalization in the sense that they employ it as a
directing rule,'thé expectation is that subjects?
-eiorizﬁtion of the wvord pairs will baldifferentiallx'
affeéted; In particular, memorization of the word pairs
t&at.exepbiify BthiSh dltetn;tions shouldnbe facilitated
and léiotization qfxthe:vord'éairs'that do not exeaplify
.Jre§1 English alternations will be ilpéded.\ The strongest
qonf;rnition pf‘snch an expectation is, of course, a
fesponsé pattern in which the non-English alternations afe
néver learned and'bhly_the gor;ectrgnglish alternations are
1eatnéd, and fu:théri@re, that all oflthé‘response e;rorsg
coﬁsist of co:rect,Bnglish'altetnaﬁtAsouﬁds.f However, to
expect to get thisvideal :ééulﬁ is to assume that there “is a
rule of 1angna§evsb_s£ibgg;£§at ;t.cinnot be tenpbtaiily
. vsupptqssed‘ihvan:eipetiiqnfalfsitngtion by‘ihtelligent,_

",4
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highly motivated university stndents// And clearly, this is
an unreasonable assuaption; sthdnnts can be taught to
memorize a reasonable list of arithmetical inequalities such
as~2 ¢+ 2 = 6. Hence, a -oderate expectation was made, which
was that 1nterference, if any, would be strongest in the
first trials, and decrease as trials progress. Testing for
this expectation requires con arison of subjects' correct

English and correct test scores across trials.

A fi;e-factor ANOVA wvas perfor-ed, with the following
factori\ Trial (ten levels), Stimulus Type (five leveis),_
Required Response (five 1eve1s),JCorrect English/Correct
Test, and Subjects. Subjects were grouped into four vith
five.Subjects randomaly assigned to each group; each subgroup
vas treated as an observation. The results are eunnarized

in Table 10.

In both Pront and Back Formation analyses, the
lnteraction between Trlal, stllulus Type, Required Response,
.and Correct Bnglish/Correct Test is significant (Front F =
1.28, Back g = 1.03, plth R < .001 and 4f = 144,1500 for

both conparisons).
$

S
Figure a plots the cell deviatlon ecores of the
categories Correct Bnglish and Correct Tests for all trlals.
Because the values plotted represent deviat;on from cell
means, and because there are only tvo categorxes, the 1line
*corresponding to one category is the lirror image of the

'other. The releventa;nforlation in this figure'is the
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superiority of Correct English in the first four trials.
Thus, in both Front and Back Formation, the values tor the
first four trials are positive for Correct English andq
negative for Correct Test. Starting with the fifth trial,
vhen presumably learning started to take Place, the values
are reversed, i.e., Correct English 8Cores are below the
Rean and Correct Test scores are above the mean. This ig
pPrecisely the kind of results that would suggest the
inhibitory effect of the internalized linguistic patterns
being tested. Subjects were making errors in the first four
trials in the direction of Correct English altérnationS’ in
other words, at a stage vhen learning has not taken hold
yet, the nature of the respoase vas largely deternlned by

related linguistic experience.

Another Source of Imterferemce: Phonetic Distapce

‘ “\“:D The correct English scores do not account for all of
the error scores; there are residual errors. It is possible
that these residual €rror scores are not random but that

~

they represent other sources of interference. An g

)

A AL

exallnation of the data suggests that two very likely t

sources of 1nterfetence are phonetxc silllarlty and phonet1c

5polar1ty ("oppositeness")

Table 11 sunnarizes these non-Correct Engllsh error
scores as a function of Stilulus Type (rowvws) and Actual

Response Type'(colnlns). Table 12 is a Summary according to
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Required Response (rows) and Actual Raespoanse (Columasn) . Fou
reasons that will be made clear later, discussiton will bo
confined to the front formation data. The total erior
scores (bottom row of Table 12) represent the numbor of
times the actual response vovwel types worw erronsously giveaen

to be the required (correct test) vowel response.

It will bDe notiéed that the vowel types that provided
the greatest interference were [I, 9). If the totals were
to be plotted, a y-shaped line would fit the points. This
suggests that subjects‘were making errors iﬁ’the direction
of the endpoints along a front-back vowel dimeasion. These
"endpoints" will be referred to as "peripheral™ sounds:; the
other vowvel sounds are "non-peripheral". (The ternm
“%eripheral" is used as a matter of expository convenience:
it is not suggested here that the basis of the distinction

in the minds of the subjects is articulatory in natare.)

If the influence of Stimulus Type is taken into
consideration (Table 11), it will be seen that this tendency
tovards peripheral sounds varies according to stimulus type.
‘Pigure 5 plots the Pront Pormation values of Table 11 (the
zero values along the main diagonal are "skipped over";
furthér-ore, certain sharp corners of the lines have been
smoothed out). The stimulus sound {ay] resulted in a
ptepondergnce’of errors tovards the target configuration
[I]; the stimulus [iy] produced a greatef incidence of

non-English errors in [2]; (ey] is nearly level, and both

-
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{aw] and [ow] gravitate‘toward the front end.

The'striking aspect of this set of data is the
pronounced tendency %f the error trends of the sounds [iy,
aw, ow] touards phonetic polarity. That is, the error was
in the direction opposxte to the target sound'_ back for the

front targets and front for the back targets.
: : o

If, now, the effect of Required Response (Table 12) 1s
taken into conSideration, a slightly different picture
energes. The response pattern for the "niddle" vovel [2] is
‘nearly 1eve1- it thus dupliCated the response pattern of 1tse
alternant. But now the error patterns of the vovels [e] and'
[A], whose countérparts have showi a tendency towards
phonetic polarity, shov a tendency&tovards phonetic .
Siuilarity. That is, the preponderance of _errors is tovards'
- high front for the front [&J, ‘and towards low back for the'

zck [A]). These tvo vovels are closest to the peripheral
[T] and (0], reSpectively, and it appears that errors were
pulled in the direction of the- peripheral sounds, or to the'
sound nore Sililar with respect.to the opp051tion ‘
front/back. o
{

* What thlS suggests is that,'independent of the
‘influence’ of “correct English patterns, responses were f
further 1nfluenced by sound sinilarity and sound ‘ "
distinctiveness. If this is a general trend, it is to be

expected that such patterns of errors shbuld also be evident

in the case of correct test responses. That is, analysis of
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correct test responses should reveal that subjects View the

peripheral vovels to be somehov distinct fron non—peripheral.-

vowels, and, furthernore, that discrinination of the actua1>

e
< .

"response types is also being -ade on the haSis of

frontness/backness.

A discrininamt function analysis using the direct
‘' method solution (see Nie, et al., 1975) vas performed on the

;correct test scores. Subjects served as variables and the

groups to be discrininated upon wvere five alternation

1groups, the alternations beihg grouped according to requiredA

g_response type. DiscuSSion uill be confined to the front

”7‘fornation analysis (however, a sinilar analYSis of the back

forlation data vas nade and the results are here

°

_'repr ._ced).i The relevant results are in Table 13.

Pour discrininant functions have been identified. _Only'

-;‘the first two, houever, have significant chi-square values.

1The group centrOid 1oadings D5 the first discrilinant
Vfunction distinguish hetueen the groups [I] and [a] on oneJ
'vhand and the groups [c], [sz], and {A] on the other hand.
'The distinction is betveen peripheral and non—peripheral
vowels._ The second discrininant function distinguishes
'betueen [I, s,,xJ on the one hand, and [A, o] on the other.

'This dichotOly corresponds, of course, to the distinction

.front back.f The results thus lend support to the. idea that

'ﬂ.subjects' response patterns vere indeed influenced by

\

properﬁies independent of,_and in addition_to, properties of

R ”
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the English vowel alternations being tested.

The decision_to“rest:ict intetpretation_to'frOnt

’fo:latioa data‘in tﬁis”section,vill'noﬁ be explained. It

"will be noted that the.reSults of the front formation

analysis have beentpresented'in teras of a SOnewhat

fornation response vowels lay be dlstributed along a

. : {f’"r
front-back dlnenSLOn, thus: [I - & - % - A - J9]. ‘The back
.~fornation/response vovel sounds bexng conplex, do ny t lend

'the-selves to such -a straightforvard dlstrihutlon. g;y such

atte-pts should take into consi&eratlon tvo aspects the

vovels-—propertxes of the 1n1t1al sound ([a] in [ay}) Snd

-propertles of the ternlnal sound ([I] in fay]) . The proklem

.

'ﬂhere 1s that 1t is not knovn Uhlch aspect of these conple

_sounds played a salieant role in learnlng,-hence, the bafis

for a leanlngful dlsttibution of the sounds is difficult to

establish.

"1Iadeed; the original motivation for including the back

forjation condition wasvthe.soievhat4overly.opti-istic

expeotation that by contrasting front formation and back.

forlation, so.ethlng of interest could be said about the .

~  reallty of the dlrection of derivation. The reallzatlon '

that the tvo condltions%:gy not be conparable 1n a

v learning-nelorlzation experiment came only after the data

had. been gathered. It must be noted, houevet,.that

[

non-conparabillty of'the alternates is ohly a‘possibiiity,
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and is by mo means a certainty. However, as long as this
vpossibility exists, any conparisons aade are i

uninterpretable.

Analysis of the Irapsfer Scores
. . b4 ) .. . .
The transfer part of the‘experinent vas predicated on

'tﬁe assunption-that subjects vould learn'all the

,alternations ‘in the allotted time, or, in other uords, that

subjects vould have knowledge of the alternations in "egual

”alounts” -at the start of the transfer task., This assunption ‘

‘Was necessary in order for the transfer scores to be treated
- as transfer scores. A transfer test measures transfer of -

1earning, and if learning took place at quantities ‘that

B varied fron alternation to. alternation, transfer would then

be a function of whether or not an item has in fact been
learned, and not whether learning is strong enough to- forn

l the basis of a production strategy for new naterials.

‘The assunption of egual knouledge of the alternations
uasAnot supported by the eventual results of the. 1earning
experinent (only cne of 40 subjects learned to criterion).
The results of the learning test shou that the alternations
vere learned in differential quantities, generally in favor
,of the ‘correct English alternations. Thus, at the start of
"-the transfer test, the subjects knew sone alternations

;better than other alternations. ThlS point precludes"

‘analysis of the transfer scores as transfer scores.“

i . ,A R -

ol G
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Although the transfer scores cannot be treated as
leasures of transfer of learnino, sonething 1s to bde galned
in an analysis of the scores. The transfer.ltens vere new
nonsensevvords, and the transfer test procedure eliminated
the study kfeedback)lpiasé'of the learning test. The test.
”_therefore, may be considered as a.nodifieo production
'test—-nodified_in;the sense that the subjects, on the Basis
of erperience.infthe learninélphase,ivere aware of the
response possibilities (as opposed to the standard
prodnctiOn test in which response range»is.relativelyv
unrestricted) . nakingfa response, then, amounted to

wselecting the best answer".

Analysis of varlance vas perforned on_ the ‘data,
separately for Back and Front Fornatlon. As Table 14 shovs,_
in both Front and Back analyses, the only slgniflcant_-aln
effect is Actual Response (2 < 001, gg = u,2375), and any
- of the 1nteraction effects. involving thisAfactor-gere
*s;gnlficant at the .001 level. A look at Pigure 6, which
plots the cell deviation scores of the Stinnlus Type x
Actnal Response lnteractlon, shous that subjects made more
correct English tesponses in ‘all groups of,alternations'
except in the fonrthvgroup'(the av/A groné) of.the’Front_
;Pornationvtaskav Thus, uhile the transfer scores do not
‘prov1de newv inforlatlon, they provide a conflrlatlon of the

fxndings_of theﬂlaatning~experinent.

[ DI



CHAPTER PIVE

DISCUSSION

The general findings of the experinent have been that'

_nonsense word pairs exenplifying correct English

alternations induced nore learning than nonsense word pairs

that do not exenplify correct Bnglish alternations, and,

' fnrthernore, that the relative lov learnability of the

non-English alternations may be attributed to interference :

due to knowledge of certain- aspects of the norphology of

Bnglish, as vell as interference due to certain phonetic

properties of the sonnds to be learned. These findings uill
_ be discussed -as they relate to certain topics in verbal

‘learning and interference, the organization of the 1exicon,

)

and the issue of the psychological reality of 1inguistic

constructs.

9

Subjects"attenpts to 1earn the experilentally
¥
prescribed alternations that do not duplicate English

‘alternations vere ilpeded by tuo fonces. The first is the

‘pressure of pre—experinentally learned, language—prescribed

i
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alternations, which competed against the 20 non-English
alternations. This type of interference will be referred to
as morphologjcal interference, since the source is
:norphological knouleuge. The English alternations:are
lorphologically‘deternined. not'phonetically conditioned.
Tnat‘is, the pairing (ayl-(1]. ror exanple; as in
divine-divinity, is arhitrary; there is no;phonetic_
necessity‘for such a pairing. The second source of
interference refers to certain.phOnetic properties of the _
targetisounds,‘thus; the ternbpggggtig 1ntgr:g rence vill‘be
used. It will be ‘suggested that phonetic interference 1s a
function of vovel systeas in general, whereas norphological

interference is language-spec1f1c.

nggggglgﬁig_; ig;ggﬁgggggg. One way to account for ther
facilitated learning of the correct English alternations is’
_to start with the assunption that, as a result ~of experience
uuith sxlilar laterials, sSubjects had pre-experilental
v'knowledge' of the Bnglish alternations. The vords,ﬂ51ni1ar
naterials" should, ‘of course, be interpreted to refer not to
thevnonsenSelwords themselves but to;tnercrucial vowely
sounds. What this assunption 1eads to 1s a bi- partitioning
of the stilulus laterials into tvo types. alternations that

subjects already 'knev' and alternations that they had to

learn for the first tine.

: If the laterials are s0 partitioned, it vould follov-
,‘that the subjects perforled not one but two tasks. =The

first task wvas the recall of associations already known, ag,'
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recall task that wvas made sinple by the cueing function of
the test vord. The other»taskawas the acquisition of new
associations, a task that in itself was more difficult than
sinple recall. Acgquisition of the new associations was
rendered even more difficult inithat, in contrast to the
usJal experimental transfer situation, the old associations
vwere not to be extinguished; but were in fact to be retained
and used as bases for generating responses. Co-petition
between 'o0l4d* and 'nev' responses uas, therefore,ﬂactive

throughout the experiment. The degree of co-petition

induced by this pre~experiuenta11y learned set of respoases

was extenSive, which resulted in massive interference in the

learning of neu associations. In fact, only one of 40

suhjects learned to criterion. In other vords, linguistic

knovledge proactively inhibited ‘the learning of new

As a consequence of the above'tvo-taskyrestructuring of

 the experinental situation, the experimental-paradign became

.the‘tran'sfer- schema 1-B, {A-B, A-C}. The first A-B is the

learning phase, which is pre- experiuental. The'secoud set
of linkages is the test phase, vhere (the second) A—B;

represants the correct Bnglish alternatxdns and A—C the

- non—English alternations. Betveen A-B and A-C, the former

should be easier to lanage, since it is an exact copy of the

-pre-experilental condition.' It can be-said that'while the

,subjects had all ‘of their lives to learn A-B,.they had no

A.nore than an hour to learn A-C.
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Since lorphological patterns of the type similar to

English vowvel alternatlons are language specific,
norphologlcal interference must perforce be 1angnage
specific. In other words, only speakers of a language which
exhibits the morphological basis of the interference are
,susceptible to this tjpe,of interference. If the present

test were to be given to, say, Prench speakers who have not

. had extensive exposure to English, interference frona thxs

© source should be nonexistent, Phonetlc interference,-

however, should, under this viev;.still operate, since, as
owill be pointed out in the next section, this t}pe of
‘lnterference appears to derive fron property of vovel sounds

in general.

Phopetic in;ggigggng; An unexpected but interesting
finding fronm the analy31s of the front fornatlon data
concerns the tendency for the peripheral sounds (I, o] to be
the preferred responses. ‘They vere easier to learn and
subjects nade more. errors in their dlrectlon. In terns of
overall freguency, the values are as. follows' [2] = 1232,
(11 = 1017, [;] =949, (2] = 900, [A] 675. " Why should an
ordered re;atxonship of this sort obtaln anong the vovels?'

e

’ One posszble explanation is freguency of occurrence of
‘these sonnds in the language. -~ The most frequently occnrrxngu
sounds lay achieve a degree of prominence that Janlfests
_1tself in a- kxnd of nental set or in the form of a
‘readily—activetaple set of vell—developed -otor habits;_so

that these sonnds'erernuch'nore readilyfavailable as

N
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response items than. infrequently occurring sounds. If this
is true, it is to be expected that the peripheral sounds
occupy the highest ranks,in a frequency count of English

vowel phonemes.

One such count is Devey‘s (1923), reproduced in Miller
(1951, p;»eé), which vas nade on a phonemic transcription of
standard English prose. The ranking of the five target
souhds included in this study are as follovs (in per cent of.
| total sounds in the corpus)i (1] =‘8f53, {2] = 4.56, [e] =
3}.'95, (=] = 3.48, [A] = 1.33. (Note: the value for [o] is
the total of the values for three low hack variants, [o],
[a], and the inverted 'e:. The motivation for collapsxng
_}hese jowel cutegorles is the fact that the'subjects of'the “
) present etperilent.spoke a vatiety of English in vhich all
these categories are in fact collapsed into the one category
(o]). Voelker's (1935)<count, also reproduced in Miller
{p- '145) as part of a table by Irvln (1948), dupllcated
Devey's results (in per cent of the total number of vowel
sounds in the corpus). (I] 20 56 [a] 16.“3, [e] = 8.06,
[=] = 7,98, [A] = t.-12 (again, the value forithe low back
:vowel~ls a’coiposite ef the’values cerresponding to the "
.4"1nverted a" and the_'open o"). These freguency ranklngs
and the experxlental rankxng do not :atch in all of the
:details, but they agree in general outlines. The perlpheral
sounds are on top, the sttessed schva is 1ovest, and the
1”nonhigh front vovels are internedlate.} Neither the Devey'

iuor the vOelker couut, houever, is ideal because the reduced ‘ﬁ

. vowel (the schwa) v tteateu»as a‘separate category; the
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* schwa in fact received the second highest ranking in both
counts (4.63% in Deiey's, 17.765 in Voélker's). Putthef
support is provided in a more recent count (Denes, 1963),
vhere the>following values‘are éiven (in per cent occurrence
of total numaber of phoneles). [i] = 8.25, [g] = 2.81, [ae] -
1.52, (A] = 1.67, [o] = 3.50 (the value corresponding to the
last segment is again a cdlposite of three‘lov back vowels,

the key words to which are "bought", "pot"n, and "“part".)

'The primacy of the peripheral vowel sounds may be a
property of vowel systeis in genéfal. In frequency counts
of vbvel phonemes of 1anguages‘othec than English, the
pefiéheral soundslcoie out nearly alvays‘on top.x‘Greenberg'
- (1966, pp. 18—19) reproduced some of these statistics. In-

 five of seven languages sampled, the Fow back sound is |

‘Jcpnslstently_hlghest, anq alvays followed by the high front
‘voﬁé;;, Ih‘the-two ;xcéptions, Czech anad Bungariaﬁ, (e]

. odcutréd -6s£ freqnéntly,.folloved'by the low back and the
high-froht vowels. In a count involving 29 languages,
kralsky (1966) reported the following frequencies: [a] =
13,356, [i]‘=‘7;3$9.-té] = 5,673, (u] = 8,507, and [o] =

._Q,BQQ;q And;-agaih, the’periphetal sounds igve the highest

freqdencies,»

Indeed, snppo:t “for the ptzlacy of the peripheral
' vovels cones~fro- other fields. In the area of child»
:'1anguage, Jakobson (1968) observed that per;pheral vo_els -

are 1earned firbt ,‘Jakobson pred;cted that the s

ilikely to be 1ost or disturbed in aphasxa are those sounds

Ld
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that are acquifed last, in other words, in the present case,

non-peripheral sounds. It is noteworthy that no report has

~as yet been made in the literature on speech dissolution on

the loss of the peripheral sounds ahead of non—peripheral
o
sounds. In speech perception, the peripheral (cormer)
sounds provide maximal contrast and are "acoustically
stable", two requirements for effective perceptual

distinguishability (Liljencrants & Lindblom, 1972).

The theory of ndrkedness (see Choasky & Halle, 1968,
chap. 8) appears to provxde a llngulstlc basis for the
priority given to pet1phera1 sounds. In markedness theory,
‘the least marked sounds are the 1east couplex in for-al
terms. It happens that, of the target sounds, the low back
"and the high front vowels are the nost unlarked hence, the-

least complex. If prinacy lS defxned as a function of least

/-arkedness or least co-plexlty, ‘then the greater response

avallabllity of the pe;iphetal vovel sounds finds a fornal

'.reptesentation in narkedness theory.

In‘ChOIsky and’ﬂallefS'systel, the ranking of the five

- target sounds are as follows (nunbers correspond to the

conplexity indeces- see Cho-sky 8 Halle, 1968, p. uog):’ {a]

‘([o], in ~our systen)« = 0 {11 =1, [c] = 2, [ac] = 2, [A] = 3.
- In Chonsky and Ralle's systel, the,nonhigh front vovels are
- of equal conplexity, in the experi-entally deterained

'~ranking, the difference betveen these tvo soands is not

51gnificant.v The fit betveen the for-al based and the

experinentally based conplexity rankings is perfect.

R PP
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Using many more phonetic parameters, Schane (1973) canme
up with a ranking of the target sounds essentially similar
to Choasky and Halle's, except that, wvith respect to the
sounds of interest here, in Schaﬁe's system, [£] came out
less co-piex than [zj. Thus} if absolute frequency values
afe to be the basis of ranking, Schane's system may be said

to provide a realistic fit of the experimental data.

Markedness appears to be a variable wot only in
learnihg, but also in at;least one other type of mental
activity. An éxperilental demonstration of the perceptual
teqlity of the -afkédness of certain vowvels has been
reportéd by Terbeek (i973). On the basis of similarity
judgments of triplets'df'vovel sonﬂés,'Terbéeklconcihded
‘that hlid; low front, and cehtraiVQONe%? are all
 perceptnal1y different as a class from 'corner vowels'
{i.e. hkigh front, low baék, and high back vowvels]"* (p. 676).)
! Thétfirsfvtvo of Terbeék's corner vowels are our peripﬁeral
youels; the third corner voye1 uas not inéluded in the
'kprééent'experi-ent. »Tﬁé corner vowels are éll.lafked. in

. Terbeek's teras, fOt'tbngue position. Terbeek's subjects

were ngtiié« gifkérs of five different languaggs, suggesting

the 'univ ‘éality' of the‘effeCt on perception of peripheral

L o

In tﬁe next section,.the fihdings will be discussed in
relation t9 £vq general models of verbal learning and _
-e-éry.  The point of interest is the possible felivénCé of
‘the findings in~cldrifying certain aspects of the iodels:

IS

- . A
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or, conversely, the usefulness of the models in providing an

explanation for the findings.

‘Belevapce of the FPindings to Two Models of Yerbal Learning

stimulus-response models. Stismulus-response (S-R)
associationistic models view learning as the acquisition of
connections, or associations, between a given stimulus and a
particular response; The stronger the bond betwveen stimulus
and response, the greater the probability that the stimulus
will elicit response. In classical S-R models, learning an
S—-R association is direct, that is, no event mediates in
learning. In later models, e.g., Hullean models, mediating
‘events are postulated to iptervene between S and R. A
Lé;rning is promoted if the following conditions are
present: the S-R units occur contiguously, repeatedly, and
the elicitation of the respomse unit is foiloued by a

reinforcing event. (See Kausler, 1974, chap. 1, for a

reviev of these models)

The greater frequency of correct English responses in
the pxr ‘vnt experiment camn be accounted for in terms of the
S~R notion of “associative strength". Since the coﬂﬁections
betieen correct English S-R units have been established
pre-experimentally, vwhereas the conneqtions between
non-English S—R units were being established only in the
course of the experiment, the association betveen English
S-R units vere stronger than those of non-English S-R units.

In responding to the sti-nli with é&orrect English
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alternations; Subjects'gere not acquiring a neq response
category; they were nerely'trying to'retrieye this category,
_As_pointed out earlier,_the distinction is between recall of
previously learned responseslgnd the learning of nev‘ones.
But notloevthat nhat is being erélained here is the
: ‘activation'or‘recall of“already exiSting associations.,vwhen
”’the questlon of the pre-experinental acgulsltlon of these i
',correct Engllsh assoc1atlons 1s brought ap,. c1a551cal S-R
rodels cah prov;derno adequate explanatlon. Classxcal S—-R
;nodels have no mechanlsm to explaln hov the assoc1atlons
have been learned ln the flrst place. ‘The reason 1s that a .

~baszc requlrenent for learnlng a connectlon 1s that ‘the S- R,

-unlts occur con__g_ously and’ repeatedly. Hovever, tt*ls

| unlxkely that the STR un;ts (1 e. their correot English
4analogues) have.occurred contlguously and repeatedly.in'the;
past llngulstlc llfe of the subjects, and that these unlts
have been recognlzed unequlvocally askstllulus-response
unlts. It is nnllkely that the anit Lay], for exanple, has
co-occurred uith the correct alternate [I]. the’ vord d1v1ne
"1s not alvays uttered or heard as a stlmulus to, OF . a

1 response to,'or in the context of, the word d1v1nit1l . The
assocxatlon betueen the correct Engllsh S R unlts cannot,-
therefore, beﬂdirect. 'Thls is a poxnt‘that Bralne (197“)
apparently lxssed, when, hypothesleng on - hov alternatlons
of th;s_SOrt are naturally learned,'he vrote}that fthe
1earnerls‘pattern—learnin§ nechanism‘is ‘such that he
',reglsters alternatlons betueen phonemes that oconr in

partlcular envxronnents vhen the alternatlon pattern occurs
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the alternation patterns occur: in the 1anguage, but'the
point is that the alternetes seldon occur contlguously and

often enough for a direct association betveen thea to be

'reglstered.o Indeeg* the non-occurrence of a direct

_assocxat;onlstic llnkage betveen stlnulus and response unxts

is a -ajor dlfferehce between 1anguage learnlng ang behav1or'
ln the experluental laboratory and in'a natural settlng, a

p01nt whlch Chonsky (1959) ralsed 1n hlS rev1ew of

B. F .VSKinner's Ve 'f§ hgv;or._ (Chonsky in fact ralsed

Tthe nuch more serlous problem of the dlfflculty 1n :

-

ldentifylng the approprlate stlnulus unlts for partlcular,,”

jllngulstlc'responses.)~

A departure fron classical 5= R nodels is the

vpostulatlon of events that intervene between stlnulus and

'response. In Hullean 1earning theory, thls ledlatlng eVent

‘takes the forn of a response-prodnced stlnulus.' Thus,_thev
'chaln of assocxatlon ;s. s = [r - s] - R, vhere the

, brackets sxgnlfy the “lnternallzed" segment of the chaln

(Kausler. 197a. Pe 9). Let us 51np11fy the 1nternallzed

seguent of the chain into a’ s-all £, vhich ltself‘serves as

-Lrthe'stinulus to R. - In thlS Sllpllfled version, the -

: associatlve chaln for the pair - KINGﬁ— TABLE may be: KING -

'Arthur - TABLE.A Thus, thlS nedlatlonal theory lakes it

Aunqecessary for KING and TLBLE to occur cont;guously; it is

‘only necessary thet‘both occun‘contiguouslyvyith-a common

item, in this case, ARTHUR. This concept of mediated

learning may he nsed as a basis for developing an argument

"
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for the explanation of associations between natural language
stimulus and response units that do not occur contjiguously

with any degree of frequencj;

Suppose it is assuned tnat, in linguistic nsage, when a
word is encountered, - all its deriVatlves are by 1nd1rect
-edlated associatlon also encountered. Encountering d 1g;ng;
for exanple, 1nvolve5‘a *coming to nlnd' - certalnly not

a

consc;ously -- of the derlvatlves of d1v1ne. The chain ef
assoc1at10n may be: Divine - r --{DIVINITI, DIVINATION,i
‘DIVINER ‘etc.}. That is to say,ﬂginine elicits, via'a
. certain mediator, nultiple nespcnses. nnltiple.response
potential is nell—notinéted inDS—R‘psychology, in the - |
'_ccncept of "habit-family" (cf..kinb1e;'1961), ‘which is the
set Ofvresponses to a given stinnlne. For exanple, ‘the
stlnulus TABLE may have a hablt family con51st1ng of CHAIR,
POOD,_DESK, OFFICE, etc. Clearly, thlS habit fanlly is

senantlcally hased. It is a possibility that the

detivatlves of a. word constltute a habit family, that is, a

o A

syntactic (derlvatlonal) ‘habit fallly. Thus, a teasonablg‘
S-R based solution to the problel of non—contlguous
occurrence of stinulus-response nnlts may be developed.
Unfortunately, it creates a neJ problem: What is the nature
of this snall ? |

N . ;N

- Is k£ the semantic core of the set of'déiivationally
' related vords, the phcnological core, or a conbination of’
both, that As, the lexical entry (1n the generatlve

granlatlcal sense) /div1n/? Thls prohlel does not arlse in
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'the chain KIHG - Arthur - TABLE, Since the mediating

"response has an didentity distinct fron the stimulus and the

responsa. In a chain such as DIVINE - r —-DIVINITY» it
seens unavoidable to postulate an entity abstracted from
"nproperties’otvthe stinulus and the response. But once this.
is done, the concept of input transformation enters into the
picture. The stinulus divine is transformed into uhatever
ois the fora of E, and r is re—transforned into the response
”Qi!iﬂi&!k It is not clear to what extent ‘'such a process of
inpnt transfornation,>cértainly a cognitive process, 1f
alloved to enter into S-R learning theories, uill destroy
the spirit andvidentity of S—R.theories-as S-R theories.
Bever,’Fodor, and darrett (1568), have argned'that attempts
to expand stinulus—response theories t? .accommodate
rcognitlve control processes such‘as response selection and
response suppteSSion v101ate the neta-postulates that define
"‘S—R theories. In any case, input transfornation\i’s an g
essential property of infornation proceSSing nodeisfof

| learning,'which vill now be discussed

IBiQE!é&LQ. Processing nggsls of verbal learming. The

folloving is a sketch of the salient. properties of
information proceSSing (I—P) models of verbal learning and
nenory. Por nore discussions,'see Nornan (1969), and

Kausler (197“). _ - : )

Since learning occurs in finite tine‘and the 1locus of
1earning (the brain) occupies finite space, the essential
problen for infornation processing nodels of verbal learning

N

N
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is to account for‘the;see-ingiinfinity of the learning
products. Inforlation-processing lodeis;thus view verbal
learning as a storage-retrieval prdbien. Tneusiev is taken
that 1nput inforlatﬂpn is processed (organized, integrated,
_etc ) and transfor-ed into lodalities that are efficient for
_storage nnd its subseguent retrieval. Information

transfor-ation is a very complex task It is a'nulti-step

process, and each step requires that certain tests and

decisions be malley This dec;sxon-laking aspect of the task
is believed t¥ M carried out by a central executive system
which directs and conttols p:ocessingf

N

A pée@eninant type Qf I-P models is one that'nakes"use
of onganizetibn factors in encoding and in retrieval.: :
"Information is,organized snch that retrieval is by blocks of
information and not in terams of individnel itens.f That -
inforiation inflelory is so organized was ergued for |
convincingly by niller (1956) in his now classic peper on
the llllts of human lelory.’ Miller set the limits of -
prilary lelory to 7 plus or ainus 2 nnits. If:this is all
that ptinary REmROrY can handle, how is 1t‘ab1e’to remeamber a .
Wsizeable alonnt of inforlation? miller introduced the
ccncepiiofu"chaning".'_Thus,.a unif can be a chunk of
._infor-atidn;longaniied in some fashion.' Recovery oflap item

leads to recovery of other itens.

One of the’ nost powerful organization models of verbal
iearning is'a genetativeglodel, vhich has the prodnctive

cepabiiities of an axionaticvsysten. Like an axiomatic
. . . 4
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'systen, a generative systen postulates rules of formation
that apply on given elelents to produce vell-formed strings
(sentences) . Such a -odel of verbal behavior has been
proposed by Mandler. (1967). uandleris.proposal may be
viewved as the culaination of intersecting vievs-fron three
fields. In verbal learning theory, there was the |
\pe lizationfthat leerning a language cannot silply be the
,_dev lopment of assocxatlve bonds betveen dlrectly '
specxflahle discrete stlnulus and response units
'(cf- Hiller, Galanter, and Pribram, 1960). At about ‘this
o . TN » L N ‘ :
time, computer ideas vere*beginning to .be inported seriously
’intolpsychology. In conputer tern1n0109Y: a productlve
systeu ’colnsists oj input devices’and output devxces,
nedlated by a progranm thch contains speciflc 1nstructlons“
on hov the 1nput data is to be - transforled 1nto the reguired
‘ ;output materials. And im llnguistics, Chonsky (1957)
suggested that a lore adeguate theory of language is a ' .
fgenerative theory. Handldr vrote.‘ '
Thus, for‘exalple&»a sl-plified version of an
adequate theory to account for the production of
English consists of a set OF rules that we usually

‘call grammar or syantax, and a set of building
blocks that we can call words.... The syntactic*

" rules are applied to words in storage to generate
sentences and intelligible speech. Probleams of
‘psycholinguistics are not of concern here; the
major point is that generative theories may be

generally useful to a psychology of thinking.
(p- 16) ' .

uandler explained that the reasonableness of generatzve
rules as a lodel for human thinking s€els from the fact that

given such(rules,_"not all associatioans need to he stored

o

4
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.‘ﬁspecifically" (p- 17). To Mandler, the usefulnesS of
‘generative rules lies in their enploynent as “accessxbility
Cues", ~and to the fact that “they make it possible ‘to
generate novel material instead»of silply reproducing some

preyious inpnt" (p. 28).
If nov, it is assnned that'speakers employ generative
rules, the_greater fregnency of responses exelplifying
ocorrect‘Bnglish alternations obserwed'in the present
_experinent is easily explained. Snbjeots had rules to useo
'to generate these responses, but no rales to generate
”non-English_alternatlon responses. But, again, as in
_associanistic theories,’what‘is‘being'aCCOnnted for is
Sinply the activation (this tine, generation) of knovn
responses. lnd S-R theories do not fail in this regard.
.The’ problen for a rule-governed nodel snch as uandler's,
'and.’in fact,tfor»SfR,theorles as well, concerns the origin
i andAdenelopnent of the nechanisn in teras of uhich behaﬁior'
'715 erplained; The associationist belleves that a bond |
"develops as a result of repeated occurrences of- s—
'contingencies- the inadeqnacy of this snggestion in
»'accounting for natural language skills has already been
, pointed ont., on the origln of rnles, uandler wrote.
'The origin of rnles is a- co-plicated qnestion that
~ has hardly been touched. One possible source is
the development of so-called analogic structures,
.cognitive representations that develop as a ' ‘
function of the frequent occurrence of overt
_ behavior or environment-behavior - contingencies.
These analogic structures permit cognitive, overt

manipulation and may, in some instances, be
prototype rules.- {(p. 19)
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uandlet's account is essentially associationistic, with its
ré;tance on the frequent occurrence of environment-behavior
(i.e. S-R) contingencies. Hence, it, too, must explain how

non-contiguously occurring S—R units are learned.

Apart from the problei of the origin of raules,
organzzatlon theorles have one other. fundaiental problen-

They rely on the existence of an onnlsc1ent central

*"_regulatory mechanism, but no explanagion is offered for the

origin and'deVelop-eht cf this mechanisa. 'Thie‘lechenisn
analyzes‘the input sﬁrieg, locates and identifies the 1ocu$'
of'chenge,eSCahs ;ﬁé list of rules, flags down the'relevaet
‘:eies, does the match between the input structure and the
structural reguirelenis of the rules being £e$ted,-and
perfores the'indiCated change.._These are all very
;co-piiCated>ptoCesses,'end the -echahisn’that<cerries'tﬁem
out is bezng assuned. This poin£ is the basiS'of Postlan's
Z(1972) CtltiCiSl of rule-governed or I- P -odels of behavior.
lﬂe wrote: :"These epecihllzed conponents {the central - o
észcessofs]’ate'p;eprcgreceed to cactyQ..out [the operationms
cf learnigg end lelory] and th&s.the most difficult
"theoretical guestlons are begged" (p. 18); The problen
j‘appears tO'E;—anOthec 1nstance of "infinite regress" (for

some conié;ts,,cf._neisser,_1967).

In sul-ary, hs;h associationlstlc and organzzatlonal

--odels of 1earning can account for the greater frequency of f

'7.responses exelplifying correct Bngllsh alternatxons.»f

“Associatlonistxc theoties, uhich rely on contlguous, -
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repeated, and reiAforced occurrences of the S—R.units cannot
account for the initial Iéarniﬁg of the alternations.
Organi?ational‘éhéorieé'postulate rules and control
-echanisns_fhat likewise are able to explain the findihgs,
bht_no acéoﬁnt_is offered as to how these rulesuand control
lechahis;s beconme part”of the kmnowvwledge of fhe individua;y_
In shoft; S—R lodéls are>Silpler, but inadequate# vhereas.
organizatidn jodels are no nore’adeguate, but, ét tge‘sane

time, rather mysterious. SRS

on the Organization of the Lexicon -

. One»inpqrtant‘iséue in 1inguistic theory éqncerns £he
natﬁte pf't£e léxicdn, Téo aspecté_of this égésﬁion that
héie*tecéi&ed SOIé a{tehtioh_ére:‘-Pirsﬁ,bhow éhé ﬁnits of
'individualfléiiqal-iﬁeié’ate t6 hérrepresentéd;Aaqd second,
héﬁ-the'leiiédi_iﬁeis,afe ofganiie&_(if‘at all). ~ The |

findiﬁgs_of\the present . study do not decide on the issue; )

hoveVer,,theyaptbvide a useful basis for cidrifying‘certain

positions.

In connection vith the first point, Hickélgren's
(1969a, b)flbdel-is_the,nost clearly articdlatedg‘
iickelgrén‘sngggsted that the units of linguistic storage

hre ﬁhbrggrég-cohtext4senéitivé allophones, which are joined

Vtogether'in a vast network of associative chains. Thus, the

units of thé itéi‘/dlyayn/faré.§tored as "#4I" (i.e., the .

‘allophonéjg iq,thévbdntéjt #;I)i;"dlv", nIvan, ”Véf".f"éxn“,

"yn#". These units are not ordered linearly as such in the .

~

R
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lexicai space. They are, hovever, connected by an

associative chain, and their appearance in speech in the

_ proner ordervis effectedrvhen the chain is activated.

The flndings of the present experinent suggest that the
context in terns of which an allophone is supposed to be
prepresented cannot be as sinple as wlckelgren suggested it
to be. Let us recall that the subjects in the present

4
experineut had: to 1earn alternatlons vhereby the sequence

1"-aycf". for exanple, vas nade to alternate vlth each of the

'follouinggseguences. "-ICity#", "—eCLty#", "-xCity#",

~

"-ACith",‘and-"-QCitY'" (uhere CIStands for a consonant).

If the contextrof.an allophone is defined ouly'n thin a-

- form, as W1ckelgren suggested, ‘the 'allophones (I, e, 2, A,

o] (allophones only in the restrlcted context of ‘the
*regulrenents of the test) should haveiggual learnabillty.
Thzs is hecause these allophones all occurred in contexts

conformable with each other, and the foras wlthin vhich they.

~ were elhedded occurred with equal frequency in the

-

experiment -- condltions that should result in associaxlve
chains of egual strength The flndings, houever, shoved a

narked preference for a partlcular elenent, in this case,

[I]-

It cannot, of coursé, be said that the chain for

c“-ICity"_is Stronger,on;account of the fact that it occurs
» in English (esg., divig;tx);'since all'the;other sequences .

.also occur in english (sergni_l, profggi Y, etc.). If the'

idea of associative chaining of the unlts of lexical itens
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in linguistic storage is to be retained, it must be said
that a chain has been established between "-ICity" and sonme
oiher element outside of the'le§ica1 form, vhich element ;s
in fact the Alternant "—qul"Q In other vords, there is a
pre-experimental linkage betvéen "-aycf" and -ICity",
‘whereas none of the control fotas havebthis linkage.
:Ciearly, the soft‘of.aSsociative chaining required to insure
“that the.correci aliophoués og a uétd form are selected and
ordered in just thé fight wvay must extend to elements

ontside of the word fora.

3 ,in another, 1ess seriods respect, ﬁickelgren's
associative chaining model is inadequate. Itdees_nbt.
'expréss'the fact th&t chaining;cgh be eé;ahlished across a
variable;bcobnviously;'the link is beivegn the cracial vowel
and the éuffix “—iff", and not between the crucial vowel And
theiheit consonant._ The unit(s) bgiveen.the ctucialyvowe;
and the_gnffii‘"-ityﬁlis irrelevant'in'detér;ining the
,prdpe:‘éhapé of the vowel. (For further discussion and

c:itiéisi of iickelgren'sunqdél, see Baker, 1974).

- on the organization of the 1exicon, tﬁo_relaféd
:sqb-issuésvl&y be identified: :fifét, vhat itéls appear in
. the Iexicon, ihd, seéondivbn,whaf basis are these iteis»
otdénized (Syntaétic.>sélah£ic, phonolégicéli or some
cénbiqatioq pfjthese faété:S). In cqnneétidn vith the first
Ashbéisshé;4£n0 opébsihgvvieus that‘vill serve aS-ancﬁbr
éoi@tslvill bé_défihed:--the fnliy generative approach and

- théglorphgng_list'épptpach-> In the morpheme list apbrqaCh,‘

L
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the 1exicpo is a mental approxilation of a desk dictionary;
a lexlcal entry dupllcates “its corresponding dictionary

entry. Full words as well as roots and affixes are entered
in this mental dictionary. There are no rules that relate
classes of words with other ciasses of words. The entries
are completely unordered and unorgahized. In an

" organization scale,.a morpheme list lexicomn is down at the

bottom end. !

At the other end of the spectrul is a fully generative
lexicon. The lexicon cons;sts of basxc elenents and rnles
of . forlation that generate other, non-baslc, elelents.

- Thus, gixigg is listed but not ﬂi!iﬂl&l ‘the latter is to be
'derxved fro- the forler throngh a de-adjectival noun
forlatxon rule. In this lexicon, each lexical entry is
coupletely non-predlctable fron other entries in the
lexicon, and rules are as laxilally general ‘as possible.
The senantlcs ang‘phonology of derlved words are deterllned
Y the se-ant;cs.and phonology of the basic word plus _
’hatevervinforlation‘is aoded as.e resuitvof'the application
f rules. Nothing-has been said about whether the -ini-al
set of lexical entries has any organization- the high degree\
oi\organization refers to the set of the total words. in the
langnage. ‘$uch vas Lee's position in 1960. It is assumed
that the gene ative selanticists adopt a versioa, in fact,
_perhaps a stronger version, of this approach, since they
epropose to deconposa certain 1exlca1 iteas lnto lore

prilxtive elelents. Lightner {(1975) espouses what amounts

to this origgnal position ("the 1ex1con contalns only roots -

A ,

*
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as entries" (p. 632)).

Bétween these two 6pposing views are a number of
interlediatenpositibns;v Chomsky (1970) paved the way for
the‘elergence of non-fully generative apbroaches. Chomsky
suggested that NPs like Bill's decisjon to go should not be
~derived from S-dominated NPs like Bill decides to go but
should instead be generateq by base rules. 1In this view,
decide and-gggigigg are treated to constitute a single
lexical entry, unmarked for the syntactic features ihat
distinguish veibs from nouns. Chomsky's position is still
vithin the fhlly generative approach. Howéver, Jackendoff
(1975) adopted Chomsky's analysis of the above nominals, but
.disagfeed vith him on the representation of the items
gggjgg/ggg;§igg§ and proposed an alternative approgch vhich
‘treats these vords as distinct but related 1exicaljentriés;
In Jackendoff's view, these words are to be related not by
"generative rules but by lexical redundancy rules.
Jackendoff's position is a partial-list approach in that
certain 'derived'-vords, i.e., derived noninals, are to be

liStéd, along vith their related t*basic' foras.

‘Kiparsky (1971) hinted that a partial-list approach is

a viable‘one- he pointed out, on the ba51s of Hale's (1970)

o

uaori data, that Maori speakers appear to memorize certain
'sutface forls that in a foramal analysis are derived from

more hasic forls. Zimmer (1969) likewise suggested the
b

possibility of - a list lexicon. Hsieh (1970) went a Step

t

further and proposed that morpheme alternants are to be
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listed in the lexicon, along with information as to the
exact occurrence in surface of the variants of a form, until
the time it is discovered that the forms underlie a
regularity, in which case, a rule is formulated and
internalized, and the derived forms are presumably
eliminated from the 1list. Hudson (1974) and Braine (1971,
n. 12: see, also; Braine, 1974) came uap with essentially the
same proposal as Hsieh's; in Braine's system, "the learner
woulh learn two granlﬁrs, in one of which the derived forms
are generated by rule, and in the other by enumeration"®

(p- 181, n. 12). Finally, a fully word-list approach has
been proposed‘by Venneman (1974) %/ which will be discussed

- shortly. The trend evident in these approaches is to
de-generativize the lexicon. Non-fully ienerative

approaches differ as to the ¢lass of iténﬁjto attribute to

rulgs'on one hand and to memorization @gvthe other hand.
el |

In all of theserqhenes, vhat is the function of
‘'generative rules? i&ﬁthe,strong generative position, rules
generate, as vell as-relaté; forms. In non-fully generative
systeas, for efﬁlple, Jacgendoff's syéten, generative rules
cannot be said to generate forms that are algeédy in the’
lexicon. But foras like decide and decision must somehow be
rel&t§d in the lexicon, since this infqr-atioh is presumably
part of speaker knouledgéa Jackendoff proposed lexical
redundancy rules that not only relate these foras, but also
allow for the entry in éne.place<o% phonological and
semantic propetties common to both foras. - (Jackendoff, of

éoutse, has to ‘postulate generative rules as well, to handle
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alternants not listed in the lexicon.) In Hsieh's approach, .
ruies likeg!&e generate,and relate forms{ but omnly in so farJ
as the speaker has discovered ahh internalized these rules.
It is not made clear how the varianté of non4prpductive
alternations, which speakers feel are related, are to be
related in Hsieh's lexicpr. -Hudson would write rules fqr
these non-productive altermations, rules of the forn‘
’"yariagt A occurs\%n environment X, andAvariant B occurs

. >N
elsevhere".

.

vennenan's view of the function of ruleshis unigque. 'He
assigns the;ia“dual function: a generatire fuaction and an
';organizational functiqn. To Veﬁneman,.an”individual's
lexicon is a collection of all !orge (not morphemes) he
.knows, in addition'to generative rules. Thus, divine and
all 1ts derivatives are listed separately in the leXLCOH,
and rules do not generate these words, nor any other words
that are already part of the 1nd1v1dua1's lexicon.

-+

Venneman's position is thus a fully ‘word- 115t apprcach, and
is only one. step short of the norphene-llst approach ;n
terms of the nupber of entrles in the lexicon. The
difference, however, is that Venreman's word—-list lexicon is

a highly organized lexicon.
’ ’ A

If rules do not generate forms, what function de they
- perform?. Vennéman'took away the generative function of .
rules u1th‘3§spect ‘to existing uords, but not the relatlng

B functlon. -Ig his view, rules serve as organ;zx_g g_ggg;g;gs

;ef,the.lexicon. This orgamnization functlon of rules can
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only he in.the”psychologica14sense, sinqe, elaborating, he
says, "rules-faci@ftate retention.of‘the lexical items as
we11~as ot'specific se-antic,‘syntactic, and‘phonological
propertles of 1ex1ca1 items . 1n the 1ex1con" kp. 370)..
Venneman, however, retalned the generatlve functlon of rules
with respect to 1nco-1ng forls. Thus, he wrote that the
generatlve use of-: rule applles "to the 5pontaneous creatlon
'of nev words and thelr;analysrs, (and] the. adaptatlon of
-foreign words" . (p. 367)._‘In otherhvords, rules "permlt the
spontaneous productlon and the analys1s of words not known
(not in the 1exlc6n), and fac111tate thelr 1ncorporatlon and

<

retentlon in the lexlcon" (p..370).

The general flndlng of the present study that is
relevant to the 1ssue of lexlcal organlzatlon concerns the
basxs of speaker knouledge of lexlcal relatedness. 'The;”
: ., -

demonstratlon that thlS knowledge extends to neanlngless bat

Engllsh-sonndlng vords suggests that phonologlcal

‘1nfornatlon serves as a ba51s for lexlcal organlzatlon.- The

‘role of non-phonologlcal 1nfornat10n 1n deflnlng this ° -
'knowledge in thlS partlcular context is. nlnlmal.- The -

suhjects were prOV1ded wlth only the very general semantlc

2

lnfornatlon that the forls shared the same general . neanlng,

"and the syntactlc 1nfornation that they wvere adjectlve—noun

. pairs. =

'Slnce the above flndlng 1s obv1ously 11m1ted, only

'xclasses of hypotheses about the lexlcon can be ellllnated.

First, the class of pure-list hypothe51s, that ;s, those
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" that do not admit of any organizatibnvof the elements, “e.qg.

a morpheme-list approach. - The results this approach would

reguire for support are those that show that the materials

,have equal 1earnab111ty. of organizational hypotheses,

'those that rely on: senantlc factors alone can be ellmlnated

if the claim of exclusivity is made at the sanme time. Thus,
a view that the lexicon is organizable solely in terms of a

netwvork of associative meaning (i.e. a thesaurus) can be

said to be too restricted a view. Any partial-list

. N - ) .
approach, e.g., one thatAmight be developed in response to

oKiparsky!s suggestion, in which certain morphemically

_related words are to be listed in the lexicon, 'has to have a

wvay of relating them, or it must be shown that the

©

’underlylng relatlonshlp among the varlants is not

productlve. -In other vords, a list approach, full or
partial, is not necessarily eliminated, if some way of

relatlng items is postulated. ‘Thus, Venneman's full

'uord—list approach goes through rules are retained to

°

organlze the lexicon and to analyze new forns. HSieh's
p051t10n is. dlfflcult to assess experlmentally, sxnce 1f

subjects behave in accordance vlth the rule belng ‘tested- the

3

-rule is 'said to be part of,the 1nternallzed‘grannar, but not

"7if they beha#e otherwise. . Thls 901nt 15 nade not as a

‘_crltlczsn of BSleh'S p051tion, but to hlghllght its main

concern, whlch ls'that generatlve rules are not to be

:,proposed as part of a grdn!ar untll psychologlcally

<

qvalidated.- Jaékendoff's posxtlon shlfts the 1ssue fron the -

3
,ps{éhologlcal valldat1on of generatlve rules to the
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"On'tte issue of thevbaeis for the orgahizat;;;§52?\\\\“f\\\\\\
lexical ite-s, theré‘are theseapossibilities: Senanticaliy

based, syntactlcally based, phonologically based, or some
combination of these.‘ vadence fron apha51ology (for a

review, see Baker, 197“), partlcularly the finding that one

mode could malfuaction uituout concommittant disruption of

the other tvofmodes,_suggests that all three are each

available for use as a basis for organlzlng lexlcal items.

-l\ .‘

The question is whether there lswﬁ

iy

'bmpe of feature vhlch

&

predouinateSa Weigl and Bierwisch™ (1970) and Whitaker

(1971) have sugdested that senantic features play a more

W

promlnent role. thtaker urote.i-

'The data does strongly suggeét that the semantic:

relatlonshlps betvween wvords is neurologically more
§pprtant or prominent than phonetic similarity

W .thus 1nd1rectly suggests that the semantically

ganized lexicon is a better (simpler) model to-
late to the central language systel. (p.. 172)

organization that is lainly phbuologicai,‘partly syntactic,
but certainly mot semantic. Do these findings, then,
constitute counterefidence‘to‘ihitaker's conclusion? Let us

first exaaine whether Whitakeris conclusion is wvarranted.

s -

thtaker's conclusxon that semantic features play a
more proninent role in lexlcal organization Was based on

"; data of a sortatyplfle&.hy the_follonzng)protocol:.

In atteuptlng to read the sentence David wakes ap
egr;z R.H. [the patient] said: .
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4y . - :
VP And ‘what does he do early?
. RaH. ‘To go to bed, early in the morning, very
' early in morning to go to sleep.
The confusion here is to sleep, go to bed with

actual verb wakes up, clearly a silllar semantic
field shovwing a confusion of some of the semantic
features but not others (Whitaker, 1971, p. 175).

Underlying whitaker's‘eouciusioe'is the assumption that if
items inltheflexicon are semantically organized,-confusion
vould be in- ter:s.of semantically related words, as.

»“exenpllfled in the above protocol. ‘The type or responses

ihltaker would expect, if organlzation is phonological, is

of a sort where the trouhlesone phrase vakes ap would elic1t

’ >phonetica11y related Hords, e. g., rakes _2, makes up, takes

up, ‘etc. -

The faot, hovever, that there is a type of speech -
disorder‘in vhich;Seuantic hnoyiedge stays intaet.does‘not
éonstitute:conlusive evideuce for thofprinacy'of senahtib
featug:s. Other types of dlsorders may lead to a kind of j»
perfornance that focuses on. phonologlcal features nore than
any. other features, and, ‘in a 31n11ar veln, thls is not
:necessarlly e11dence for the prllacy of phonologlcal

features, either.’»For exa-ple, a common speech
"dlsturbance" norlal speakers experience 1s the so-called
d"tlp of the tongne" phenonenon (see,rfor exanple, Broun &
McNeil, 1964). Speakers every nov and then forget a vord,
usually a name, hut they 'knov' some features of the sound
:of the word, and a typical strategy in trylng to- retrleve

the target word ‘is to go through words that sound 11ke the
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word to be recalled -— an indicatlon that similar sounding

words are somehow sxlllarly indexed and referenced in the

mental lexicon.

The kind of lexical organization revealed in aphasic
and other speech ‘disorder data may depend, not only on the:
type of dxsgfder, but also on the manner in wvhich data is |
'aecessed.séAs Baker (1974, p. 80) suggested, if se-antic

accessing is. nsed,~selantically relevant'data-vill'be

elicited. »The point can also be made that lf acces51n§\as
phonological, phonologically relevant data will be e11c1ted.
Baker's experllents elployed phonologlcally based
elic;tatlon techn1que (e. g.,‘"lee as many words as you can
’thlnk of that begin with’ the first sonnd of the wvord
“uake".) and the present study focused on phonologlcal
knouledge-'hence, both these stndles ellcited data that-
'provide some lnfor-atlon on phonologlcal organlzatlon of

lexical itenms.

The problen of the ba51s of organizatxon in short ternm
lenory for. words has also received soae attention.;\Shulman

(1972) wrote.

b e

‘The analysis of error data has frequently been
~'used as a meamns of determining the nature of
“‘encoded information in short-term memory (STN).
Although some investigators have found reliable
evidence of semantically based errors in STM
(e.g., Klein, 1970), the most common pattern of
results has been that phonemic information is a
more potent source of systematic errors than is .
semantic information (Baddeley, 1966; Kintsch &
Buschke, 1969) . These error data haie»led to the
- inference that semantic information is stored far
e less efficiently in STK than phonemic: 1nforlat10n.
(p. 22a) o .

\
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Indeed, Shulinn's study, and an earlier one (shulnan; 1970y,
-showed that subjects did in fact perform well on eynonyny"
» recognition‘test, given a data elicitation method that

forced subjects to use senantic encoding;

In snnnary,"it can be-seid that a list approach to the
lexicon (partial or fnll, verj'likelj a word-liet,
presu-ably‘not a morpheme-list) is a viable elternAtive to a
fnlly’generative epproecn. The-cOntribution of the present
~Study‘along this 11ne is further exper1menta1 ev1dence that
can be lnterpreted to ‘mean that the lexlcon gn_g be
organlzed, and that certaln iteas in-the lexlcon can be‘
.organlzed on the basis of phonologlcal infornatlon, ulth

very -znllal syntactlc infornatlon.

uzlis;_e_t_igng_o_hg;_ggss ei._zs;..lgg;gl’s ho al__ali_z

On the ha51s of the denonstrated fac1litated
learnahillty of correct Englisn/alternations, the raSh
'fconclusion nlght be made that a partlcular forlulatlon of
fthe vouel alternatlon rule, for exalple, the Chonsky-aalle

for-ulatlon, 1s psychologically'real. Such a conclusion is
presulptuous, to say the least.i Plndings of the sort
reported 1n thls thesxs relate to the substance _of the rule,
and not to its forl.h Since only the suhstantﬁhe ‘basis has .ﬁ
been'velidated; other fornulations of the ‘rule. that cover
_the same ground. -Are in this sense llkewlse valldated.>

What the study has estahlished is that some su

B generalization must be part of an account of Engalsh 1f the
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‘account is to be adegquate, since the generalization appears
to have a psychologlcal basis. The dlstlnctlon being made
here is i-portant;"The study has denonstrated~a true
statement about the English language, but not about how a
particular theory of Engllsh should account for this fact

about Engllsh.

The criticism may be made that this is nothiag new,
that granlarians have knovn allvalong that such vowvel
_alteraations obtain in'English. In anSver to this
.criticisn; it may be:said that what was known was the fact
- that certain adjective—noun_pairs erhibit the vovel‘
alternations that they exaibit, but it vas‘not ‘known that
this pattern of alternatlons transcends exlsting vords- that
is, the "productivxty" of the alternations cannot in
prlnc1ple be establlshed,’over and. agalnst the alternatlve
that such alternations are sinply lelorlzed as parts of the
"related" words, nnless novel forls are shovn to nanlfest

b'the saae alternat;ons_asvreal, alreadx learned, forams.

One is reninded'of'afrelated, though not_analogous,"
'situation in early psycho-syntactic research' In the. liddle
'v1960's, chrononetric studies yielded data that led to the_
"acceptance of the view. that transfornatlons vere |
'Apsychologically real. Ls is now well—known;-suhsequeat-

. research and re—interpretation of the early data suggested

that the observed effects are best attrlbuted to seaantlc'

g_and constxtuent structural properties of sentences- 1n other"

vords,'to the-substaative_basrs of sentences amd not to < ¢
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rules that typologize sentences (for a concise reviev of

o ~ 9
these studites, cf. Baker, Prideaux, and Derwving, 1973).

The perfect fit between the'experi-ental results and
the predictions of Chousky and Halle's and Schane's

co-plexity measures based on marking conventlons -ight lead

_ some to make the unquallfled conclusion that these

conventions'ate psychologically real. Again, these

. .conventions are to be regarded as real only in so far as

they contain a déscription of certain précesses that

speakers gehuinély employ in using their language. The

conventions theamselves are independent of these processes,

and may take different foras. In fact, Terbeek (1973),

after delonstrating the'pérceptnal.féality of certain

- markedness gualities of’voweis, sdggesﬁed that these

- qualltles be. treated as features, inétead_of calling in'the

theory of narkedness to deal with thél.. The reasoning wvas
that, if certain perceptualiy réal,vével-qdalities, such as,
for‘éxénple, backness #nd roundedness, are rééarded‘as
féatures; then other vowel gnalltles vhlch are denonstrable

as likewise perceptually realee.g., "tongne narkedness" and

‘wrounding markédness"™ (the markedness features Terbeek

- identified),'should also be considered as features. In

Cho-sky and Halle's systen, these 1ater qualltles arel

’defined as. abstractlons in terns of the other features.~ As

Terbeek poxnted ?t; this "asyn-etrical 1nterpretatlon of
G .

,perceptual dimei 1ons is difficult to defend" (p. 676) -

nou”that-vowel altern#gibn in./English has béén

e



148

demonstrated to be a variable in a mental activity, is vowvel
'alterpation then psychologically real? If ps;chological
~reality is defined in terms of deionstrable effect(én the
operation of certain mental processes, and there seems to be
no reason why thié definition cannot be made, then vowel
alternation is psychologically real. Is'it productive? In
cﬁ:rent‘linguistic literatute; productiiity is characterized
somevhat narrool; and strictly»as the creative use of rules,
("oreative" in.the sense of combining forams to produce foras
‘predicted by the rules. It'is this definition of
:yroductlvity that Ste1nber§ and Krohn delonstrated to be an

invaliad characterizatlon of English vowel alternation.

It is snggested that the following dlstinction be
made: A productlve rule is alvays psychologically real, but
a psychologically ;eal rule is not necessarlly productive
(given the definitions above). fho thteshold‘for
psychological-réality.is lower than the thresholﬁ fof . ,
product1v1ty, 80 that lt “takes so much more for a o <::;$
psychologlcally real rule to be at the same tinme prodnctlve.
nIf a rule is highly productlve, it ;gagllx applies to new
.1te-s" (Ktohn, 1972, - p- 18. elphaSlS added).. The
dlstinctlon parallels so-ewhat that batween "recognition
threshold" and 'recall threshold“ in verbal 1earnlng theory
(see Kausleri 1976, Pe 8) . Recall threshold is generally
lcopsideted to be higher than recognit1on threshold. «ReCalll
of a forn,»uhich presnpposes recognltlon, requmres actlve
prddnctlon of the forl, and, hence, it requlres mOre -

thorough.lerqlng than tecognition does,%;
‘ R N o o |
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This distinction provides a framework for explaining a
number of things. ‘First,»the conflicting experimental
results on vowe; §hift. The experiments by Steinberg and
Krohn and by J. Ohala afe productivity experiments, and this
fact, in addition-to'thé procedural shortconings pointed out
earlier, may have contributed to the negative results. The
"experiment by uoskouztz and the present experi-ent are
. psychological reality equrilents,‘hence, the positive
'tesults, Second, ﬁhe sarvey of ideas’oh the properties of a
- productive rﬁle (see Chapter 1) led to the composite picture
of a productive ruie as exgeptionless,‘surface:phonological
(as opposed to -orphological), henée, phonetically motivated
(as opposed to the arbitrarlness of a norphologxcal
: condltioplng). Thls ‘is a plctute that does not fit Engllsh
vovel altermation. If no claim of productivity_is made for'

English vowel altetnat}on, then the,aho-aly disappears.

Andkthird, the distihéiion provides a sonéwhat iﬁforlal
Texplaﬂatiqn for the 655e:vatidnftha£, in normal
conversation, vovel éltefnation is hardly ever adverted to
in creative word play and vord innovation, whereas English

 speakérs>gveryvhére often come up with the Correct plurai
f?rps of -Qde~np words, for exalﬁle, iglog[z]". "gllt[s]"
iénd:"glitch[is]ﬁ;' Conpared?to nOun-ste- plurallzatxon,
» 'vowel alternation is nnproductive.‘ VOUel alternntlon has*
been veakened and is likely on the vay ont. Lsked to’ give
the adjectlve for- eqnivalent of "serendlplty", speakers

O

often reply with "serendipous" seldog "setendlpe". Even

¥

_snffixation vith "—ity", which is one environment for
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- laxing, does not appear.to be productive: the adjective
"supine“ elicits "supineness", not "sup[ I]Jnity". There has
in fact been no ‘recent' addition to the closed set of
English words that nndergo vovwel shift. But although‘vowel"
- alterpation is not productive (in the strict sense), thero
 are enough extant foras in tho.language on vhich speakers
cnn base a psychological géneralization, hence, it is

psychologically real. ) v

13

In a more general sense, this notion of psychological

reality/productivity -- for conveniencé, let 'us call it
.Mgglghglgg;ggl productivity -- is an evaluation criterion
that is capable not only of categorizing a rule as either
psychologically productive or psychologically unproductive,
but also of detecting gradations of psychological ;D
productivity. This is neant to parallel the notion of |
"scale of formal productivity" (see Krohn, 1972); the num:
of foras that obey particular rules variés from potentially
infinite ‘e.g.,»nonn pluralizntion) to a mere handful (e.g-.,
g-deletion in "long"). One end of ‘this scale can be
lahelled "uorphological" and the other end "Phonetic®". The
-orphological end may represant "ungrai-atized perceptual
constraints" (Bgygr, 1970) , vhich allow for graded judgment,
and the phonetic~end7nay represent "grannatiZed
constraints", which*accept only yes/no (i. e., _
productive/nonprodnctive) judgnents.’ Thus, surface pnonetic
constraints,'uhose nanifostdtions abound in anj.%anguaqe,

| vill-be high in“thonscnionof psychologicai_proouctivity,s

“ . B R . - - : 3 - - N '\7 /,v\”. )
vhoreosvpuroly.-orphological rules, vhich apply on ¢closed -



"Psychological strnctures are learned, andulf learnlng is
‘statistical. and’additivé, as Anderson clalned it is ~"‘f

-(p, “22), then “an internal structure nay have a 'strength'
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sets, will generally occupy lower rungs in 'this scale. The
explanation for this gradation takes oi;funétional
considerations. Not only is there a high incidence of
specific words that fall under the operation of surface

phonetic constraints; in some of these cases, particularly

jin the case of noun pluralization in English, the facts are

rec#pitulated in other proceSses: verbal inflection,
possessive formation, 1§—contrsction, has-contraction. 1In
other wvords, the largé.functional load of this alternation
has resulted in the “phbnétrcizétion" of vhar‘used to be
apparently only agcidentallj)&élated,~-orphologica11y

conditioned sound chdhges. It is essentially this idea of

functional lo7d that formed the basis of Kiparsky's (1971)

" suggestion of a weaker version of his alternation condition,

a versidn thdt\rallov[s] absolute heutralization where the

'internél evidence includes several phonological processes of

rhe language™ (p. 590).

The idea that psychological productivity is graded (in

]

“Ja R; Ross! terninoldgy, "squishy") follovs nathrally if

linguistic‘stguctures are treated as intermnal psychological
strnctures~rin'6ther words, as Anderson (1972) poihted ouf
that gralnﬁilcal structures are built from the basic unlts

lnposed by an 1ndnct1ve learnlng process {(p- 412).

proportxonal to the a-onnt of relevant experlence“ (p- u22);

Aand certalnly Bngllsh speakers have far greater experlenc k

\J



vith the sibilant alternation than with the vowel

alternations.

By way of a summary, this section has proposed a

" distinction between psychological reality and productivity
in vhich psychological reality is treated as a neéessary
condition for productivity, but not vice versa. A scale of
psychological producti;ity has been suggested, which may be
used to evaluate sorpho-phonological processes for external
validity. Phonetic processes are expected to rate high in
this scale, and purely morphological processes will rate low
in this scale. The vovel alternation rules, which are
morphological, gravitate towards the lover end; vowel
alternation isrstill psychologically real, although not

strong enough to exhibit high productivity.

-

A Note on 'Simplicity!' and arpability
In a recent paper, Braine (1974) wrote:
-

Current generative theory predicts that the fewver
- the feature differences between such alternants,
the easier should be the learning of the’
underlyimg rules: e.g., an alternation /u/ -->
/A/ should be more difficult to learn than /u/ ==>
fﬂ/ or /u/ ~--> /o/, because rule simplicity

) dé@ends on the number of features mentioned. My
thira - hypothesis predicts that feature difference,

. per _se, should not affect learning. Experi-ental
test of these predictions should be possible with
ainiature artificial languages, or artificial
extensions of natural languages. (p. 296)

We will examine the relevance of the results of the present
experiment to the pointiBraine has raised in the above -

quotation. The experiienta11y determined learnability
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hierarchy of the alternations will be correlated with

'fornaily determined simplicity neasures}, Thefinitial

prdblem.is to quantify the coupierity of the alternations.

"3?\

How does one gquantify the complexity of say,‘the

alternation ay/I? An obvious procedure is to locate the

"sounds in a vovel'space and'to measure the distance between

them in térms of the nunber of features in which they

,dlffer. There are tuo problens associated with thls task.’

..

Flrst, what vovel space (i.e., feature system) to use, and
second, vhat sounds {underlying or surface) to locate in the
vowel space. In what follows, the Chomsky-Halle system is

assu-ed.— Tvo‘distance”metrics are proposed below.

Con51der, f1rst, a metrlc that focuses On surface

‘shapes and 1gnores underlylng sources. This surface

alternatlon metrlc counts the number of features 1n whlch

the vowels of the surface alternatlons differ. The features

‘1nc1uded are those related to tongue height, positlon, and

roundlng.' Since the cruc1a1 vovels of the base words in

uthls paradigm are all tensed and diphthonglzed tensing and

‘the glides vlll be 1gnored in the count. In this procedure;

the alternatlon ay/I has the comp1e11ty index 3 (i.e., a and
I differ in the features front, lov, and hlgh).- The rest of

the alternatlons have the follovlng complexlty indeces:

1y/i = 1, eyﬁx.- 1, aV/d = 1, ow/o = 1. % will be

reuembered that +° 1eatnabi§itj ranking of the alternations

are (from hi@h@sz + lowest) ow/b; ay/1, iy/e. ey/a, and

‘aw/An. The 1earnability_ranking does uotvsupport the forual
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complexity index.

»

‘A second system of quantlfylng the formal complex1ty of
" the alternatlons mea sures the dlstances of the alternate

surface sounds from the postulated common underly;ngﬂ@?&el

form, and addlng these tvo values together. For
the postulated underlylng vovel of the surface alternatlon
ay/I is i’ (ten51ng is 1gnored).. The dlstance between i and
é is 3, and the dlstance betueen i anmd I 15 zero, glVlng a
total conplexlty 1ndex of 3 for this. alternatzon._nmhe
conplexlty 1ndeces of the other alternatlons are 1y/e =11,
eyﬁx =1, aw/n' = 5, ov/o = 1; The conplexlty 1ndex of the
fourth alternatlon, av/A, has been computed as follows: The
dlstance between underlylng u and surface a is 3 (hlgh, low,
'round), and the distance between undenlylng u and surface A
is 2 (high, round), glv1ng a total conplex1ty of S. The~
learnablllty ranklng and the‘formal complexlty 1ndex of thls
alternation match, but no. other fornal predlctions are
'supported by the experlmental results. The formal
conplexlty 1ndex predicts that the alternatlon ay/I should

be next hardest to learn, a predlctlon that is not conflrmedb

by the experimental results.’

In the above cdnputations of the complexity indﬂées,
the vowel feature-specifications uSed'waS'that of Chonsky
and Halle's. Of course; the results nay be different in
other systens, and given other countlng procedures. In so

.far as the results of the present. experlnent are concerned,"

-

——

Bralne's expectation that forlal 51np11C1ty and learnablllty

£

-
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r

of the altérnations‘may not be isomorphic is supported.

R
e8

Addendum: "Other g;planatidns of tbevggsg;ts -
"The éxpperimenial results have been explained 'in teras

ofvlihguistic‘hahits or-knovledge. Tub other possible
explanations are htiefiy‘néntioﬂéd‘belou. | ”
o ‘

One possible source of thé_differéntiall1earnability of
the aiterﬁﬁtions is frequency of occurrence of the
rdlternaticns; Iflleérnability is a function of freﬁuency of -
voccﬁrreﬁde;-ohviously the incbrfett, nén;OCCurringv
altefhatibns ﬁoulﬁvbe disfavored. Howevér, this cénnot'
offer avcombleﬁe‘expianafipn; as three bf the 20 incof;ect
alternatidnsu(ay/b, ijAkL ey)b) induéed norevlearn;ng than
the correc£ alfernétion aﬁ/&. This wfifer does-nof discount
illthe possibilitywthai'fréénency of océurrehce gaj have

contribhted'to the totél‘variation} hovéver, it vould"
f neguire‘another hajér st;dy to isolate the effect on
learnability‘éf freqUency in this kihd'of:gﬁlearning task.

e

An inferés{ihéfpossible:éiﬁlanation of the‘%ﬁ%ults has
beén suggésted by_J.'¢r&y (personal communication). He |
,suggesﬁéd that the greater learnability of the correct
English élternations‘lay>have been broughg'ahout by a
‘strategyAtHat;lakes uSe‘of orthog;aphic representation of
-the alternétioné. ;thice'that.of the five correct English
h;lternaﬁi&ns,‘all\but one typically have tﬁé s&ne letter
tepresentation-in,written.English; and none of the incorrect -
’alterhations exhibits this>property, Thus, ay/I is |
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'represented by the letter "i®"; iy/e by the letter "e"; ey/se
byvthe letter “a", ow/b hy the letter "o", and only the
'alternatlon av/A has different 1etter representations
~(“ou"/"u") Nov, if the subjects transforned.the auditory
signalsﬁinto some orthographic represehtatibns, it may be
eas;er to relenber the palrs with the same spelllng
representatlon. If subjects ‘used thls strategy, the results
are irreievant to the major issue dealt with ;n this thesis..
”Theﬁsaggestion is important and interesting, and rerits some

discussion.

The plausibility‘cf Gray's suégestion depends on the
assumptlon that subjects in fact made use: of a mediational
stage whereby the audltory signals were transforled 1nto
their orthographlc representatlons {this possiblllty has
h'been suggested by J. Ohala, 197ub),»and that there was
agreement among the subjects in just the right.vay of
representing the schnds. It would be easy to find out if
subjects uould agree on the letter representatlons' they can
be asked to wrlte in conventional English spelling the
stimulus’ words. Bat the results of this little test would
.‘be of little relvance to the laln issue if the enploy-ent of

‘.

an'orthcgraphlc mediational stage cannot be demonstrated.

There is a piece of evidence against the possibility of

‘a pntglzcorthographic approach to the learnipg'of the - -
alterhations: the fact that the=a1ternafibnwawﬁA,-hehaves

_11ke a true member of the class of the 1earnable correct

-English alternations. Thus, of the 25 alternatlons, it is

!
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ranked eighthﬁin leatnability; f the 125 possible stllulus
by regnired response by actual tesponse conblnatxons, it is

also ranked elghth. The p01nt is’ that if the strategy used

‘was conpletely orthographzc, there vould be no reason for

this altermnation, which violates the orthographlc uniqueness

\
regulrenent, to be ranked any hlgher than nany other

alternations uhlch also v101ate thls requlrenent.




CHAPTER SIX

SUMMARY, AND A PROPOSED STUDY

o

—

Summary

In the introductory chapter, a review of‘the properties.

of what linguistS'consiﬁer to‘be pro&uctive rdles'led.to the
_copciusion; eSSentlally a predlction,'that vovel alternatlon
in Engliéh is not productive. ance in current usage
productivity and psychological realxty are used
eynohynadsly, the conclusioh can be interpreted to be a
claim of psychological unreality for vowel alternation in
English. A claim of psfchological reelity for vowel ‘
alternation>in English, however, is implicit in Chomsky and

Halle (1968) .

In the revieu chapter, it vas p01nted out :that both of
these confllcting clainms are in fact supported by
-experxlental resnlts. Stelnberg and Krohn {(1975) , using a
: word—fornation prodnct1v1ty test, showed that vowel
-alternatlon in Engglsh ‘is unproductlye.i HOSkOUltZH(1973),
r:onvthe otherrhgnd;?using a concept fdr-itioﬁ procedure,
.ohservedrthat vcuel alternation isxpsychologically real.

158 .
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\Secause of these confllctlng exper1nenta1 ‘data, another
ex eriment on the productlvity/psycholOgical reaglty of
vowel altepnatlon in English ‘was deemed appropriate. A
distiection'ves'préposedrbetmeen'the pSychological/reality
of the form of a rule and the psychological reality of its
substange. It vas lade dl’ar that the present expetlnent
tested:only for thevlatter type of psycho;oglcal reality.

A

,//

fheilogic »f the present experlment is as follows:
Aesune that a llugulstlc construct is psychologically real
1f it is a variable in eental»proce581ng. Therefore, if
correct English alternétions are learned faster and better

\pthan inco;rect Englisﬁ alternations, and if they interfefe
'in_the léarhing of;incorreetAEnglish alternations, then
knovledge.of youel altefnatioﬁ has oeen eiployed, and, thus;'i

it is psychologically teal.

A two—paft 1earhing experi-ent vas conducted to assess
the learnablllty and transferablllty of knowledge of correct
Engllsh elternatlons, with non-Engllsh alternatlons serving

' as’conftol cOndifions; The alternatlons were eubedded in
Ehgiish—soundiog nonsense word pairs, and these vord)pairs"'
-‘vere presented aurally, u51ng the study ~test technlque, as'”
paxred-assoc1ates to- heAlearned._ Forty unlvet51ty stndents
served,as Snbjecté, half of whon did a task equivalent to

fornlng words through front fornatlon, and the other half

”did a task equlvalent to fotllng words through back

- forlatlon. o . 4 . a&m
. . . 0 B e

ES

L sl e

&ﬂ“@:ﬂ. : '. .
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The'results show that_correct English alternations as a
class induceﬂgbetter'and faster learning than incorrectv
English alternatlons in both fromnt and bili formation tasks.
Hovever, only one subject 1earued to criterion, a fact that
precluded treat-ent of,the transfer scores as transfer
'scores. The transfer experiment wvas thus treated as a
replicetion,of'the ecguisition exﬁeriient; with comparable

results.

The findings were discussed in.tatnsiof the notion of*\\

positive and negative interference. The greater _f\ | \3
learnability of iteams exe-piifying correct Englisb"v' | /
alte;natiOnsrvas attributed to the fecilitative effect
(positive proactive interference) of knoﬁledge.of English
morphology. 'It"uas‘suggested that this'knouledge vas the
-'lajor source of negatlve Lnterfetence in the learnlng of the
non—Engllsh alternatlons. A second source of negatlve

1nterference was suggested, vhich was interference'due to

the prlnacy of the per1phera1 or "tongue marked" vowels.

The appllcablllty of thlS knowledge of the alternatlons
.to neaningless forls suggests that the 1tens in the lexlcon
are in fact relatable on the bas1s of phonologlcal
"1nfornatlon, supplenented only by the barest of syntactlc
1nfor-at10n. “An explanatlon for thlS llnguistlc knowledge
vas sought for, and it vas poznted out that while. both |
: assoclatlonlstlc and organlzatlonal -odels of verbal

. 1earn1ng and behavior can account for the observed - greater
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frequency of correct English responses, neither_nodel serves
a useful role in shedding any light as to the initial

learning of these alternatioas.

‘The findings strong;y'soggest that the.substgntive
basis of vowel alternation in English is psychologiceily
‘'real. It was made clear that the experimental data do not
say anything at all about the reality of the form of the
vouelralternhtion rules. sihce the content of VAR has been
‘found to. be psychologically real, it vas also concluded that

any rule that captures this aspect of Engllsh is, in just

o8

this sense, valld.

In an attenpt to reconcile the seémingly incompatible

experinental results on vovel alternatig '%;?English, a
1dlstinct10n between psychologlcal reallty and productivlty
vas suggested vhereby psychologlcal reallty is treated as a
) necessary, though not snff1c1ent, condltlon for ) f
product1v1ty, and. that a psychologlcally real,rule need not
be productlve. Thus,‘yowel alternatlon may not be
productive, but it is psychologically real. A scale of
‘"psychologicel productivity" was proposed as an external,
evaluative criterion for rules, and it'uas suggested thet
surface phonetlc processes rate high on thls scale and.

non-phonetlcally condltloned alternations rate 1ow on thls

scale.

A Proposed sStudy

P e

P
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Now that there‘is evidence for the substantive validity
. of the eltefnatious, how this generaliz tion is to be
.represented, i.e., ‘the fora of the rule, may be tested. One
source of disagreeuent as to how the vowel shift rule is to
be written concerns the natterfgg vhether it is a two-stage
process, as in Chomsky and Halle's version, or a one—stage
process, as suggested by Wang (1968) . ~ In the two-stage
formulation, only two of the vovels,- i.e., [i, u), show
chdnges at each stage of the derivation. The other vovels
nake use of either themflrst stage or the second stage. The

two-stage derivation is illustrated helow, where the input

- strings have- already undergone tens;nggand diphthongization:

Divine -  profound

Input o .. diw[iylne prof[uwvw]nd
Vowel Shift, Stage 1 ‘ div[ey]lne proff{ow]nd
Vowel shift, Stage 2 -diviy]lnhe proffow]nd

_ Output, after Backness adj. div[ay]ne ptof[av]nd

H
the dlfference betveen ‘the output of Stage 2 and the

finadl output is not relevant to height, the f1na1 output

ill be treated, for the -sake of sinp11c1ty, as the. output
of Stage 2. Thus the stages in the de:ivatiou are:‘[i] -->
‘[e] --> [a] ana [u] --> [o] --> [a]. What is the reality of

the 1nterlediate stage Le]/[o]?

’ USing a sllghtly diffetent set of features (i.e., . [lld]l

replac;ng [loH]). 'ang (1968) fornulated a shift rule
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conperable to Chomsky and Halle's except that Wang's is a
one-stage process. In thls process, {i] directly changes to
(%], and [ju] to the low back (in Wang's terms, nonhigh,
nonaid) {p]. However, Wang's system is not perfect; two of
‘the }owels have to undergo what amounts to an interuediate

_ stage.. Thus, (#] --> (6], and [b] ~-> (o], but the correct
surface foras are [e] and [0],. respectively. Wang proposed
an independently motivated redundancy rule that raises aid
vovels to high. Applied to the output of the Shlft rule, -
this rule will g1ve the de51red results. But'notice that
iang's proposal, in effect, amounts to a- two-stage shift
derlvation for two of the vovels (not the Same two vovels in
the Cho-sky Halle fornulatlon).' The dlfference 1n the tvo
approaches is that Wang views each of the 'tvo' stages of
the shift to be manifestations of two different processas,
one phonologlcal ard the other lorphene structural. Cho-sky_‘
and Halle, on the other hand, view the shifts as»é&o stages
of the sale phonological.process. Thus, a conparable
question naj bemasked of Heng's Proposal: What is the

- reality of the intermediate stage {£]/[2]?

One of the most widely used paradigns in verbal

‘ learnlng research is serial learnlng. It is idea1~for
assessing the degree of intralzst‘orgenizatien.-,lf the
 1te-s»1n a list have a high‘degree‘of erganization, learning
and ‘recall of the itels is facxlltated. A common type of .
organlzatlon is chalned associatxon of the elelents. For

example, ‘the letters of the alphabet can be recited back



164

easily vhen they are to be given in 6rdep. The sequence
1,2,3 is easier to remember than, say, 2,1,3, or 2,3,1, as a
consequence of the obvious sequential organization of the
first series. In drsequential organization, the elements
are chained together as a string of stimulus and response
‘units, with a non—terminal element serving asvresponsé to

the previous element and stimulus to the next one

-~

The idea of chained association of items in serial
learning can serve as a basis for an experimental hypothesis
to test fo¥ the validity of intermediate stages in a
derivation. If there is any reality to these stages, and in
fact,Ain the ordering of'these Stages, the’outpnt of the
derivationallstages arranged in order should be easier to

earn 9r_to remeaber thanvthe seie‘output elenents arranged
idifferently. If Stage 1 feeds Stage'z.end Stage 2 feeds |
Stage 3, then the outpat of these stages in this order
should facilitate learning, and any other orderlngmof the
output should retard learnlng, Ihls appears to be a
teaeonahle intetpretationvofzthe psychological ilplications

of stages in a formal derivation.

If the sort of experinents envisioned here is to be
fea51ble at all, the input to the rule being- tested and th
ontput of each derlvatlonal stage should be presentable in
some way to speakers. Fortunately, the input to vowel shift
(aﬁter tensing and dlphthonglzatlon) as well as the output

Aof the 1nterled1ate stages are utterable. They can
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therefore be presented aurally to the subjects. Thus, the o M

o

problem of whether the intended sound hag been heard as suéh
by the suﬁjectAdoes not enter into the picture. (If the | o
» :

underl}ing segment is an abstract segment, there is no wvay

to find out if subjects actually perceive the segment as

such, or.ihether a process of synthesis has nediéted. For

example, /s, O/ are presumably abstract for Nupe speakers.

If nonsense foras with such segments are presented, the
question"ariseé as to vhether Nupe subjects would perceive

them as such or whether these segments would be

automatically re-interpreted as, say. (e, 0].)

In the proposed experiment, nonsense forms such' as, for
example, perh[iy]n—perh[ey]n-perh[ay]n, could be presented,
to test for the Chomsky~Halle derivation. To test for the
Wang derivatiqmn, nonsense foras such as perﬁﬁny]n—perh[sy]n—
- perh[ ey ]n could be presented. The subjects will be 'probed'
on their lelbry for tye foras. .Given perh[iy]n as probe,
thé expectation is thét‘perh[ey]n, i.e., the outéut of the
next stage of the derivation in the Chomsky-Halle
 forln1ati6h, should constitute majority of the subjectg;
primary respousés, if the hypothesis of fit between :
psydholoéical dérijafion_and the Chomsky-Halle formal
derivation is to be‘lainiainedJ _Siniiarly, if the probe is
perh{ ey Jn, the expected response is perh[ay In. To control
for the well-observed primacy effect (vwhich is that the °
_first and last elements of a sequence are 1eatne& best, see

Jahnke, 1963; Uhderwoqd, 1963), each stimulus set will be
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presenfédiin all possible orders, thus: 1,2,3; 1,3,2; 2,1,3;
v

etc., The patterns of results could be positive for bdoth
- "

Chomsky and Halle and Wang, or negative for both, or

positive for one aqd negative for the other. The last
possibility shouldybe lost‘interésting. Posfgive results
for both vili be difficult to explain, vhereas negative
results for both may mean®the unreality of intermediate

derivational stages of any sort.

An experi-ent of the sort being proposed is a logical
extensiénbof the presené study. The‘present study provides
a confirmation of the reality of the substance of the vowel
shift rule. The questién of the reality of its form may now

be 1d‘ressed with Soqe justification.

B
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ay/1i
ay/s

ay/x

ay/A
ay/o

iy/x
- dy/e
iy/a

iy/A -del[ iy )ne-del{A]lnity
nent[iy]pe—ent[o]pity

diy/o

ey/I
ey/e -

eY/&
eYy/A
ey/o

aw/l.
av/s

o APPENDIX
' STIMULUS

Aggu;s;t;og

“divlne/divinzty"—eroup 3 N

subk[ay Jpe-subk( I lpity
malp{ay Jde-malp(s Jaity

purgfay Jte-purgf{ac)tity

disr{ay Jne-disr{o]nity

MATE

\

\

_:L_s_!st_xla_-gz...ktllau
purp{ ay }Jde-purp( & Jdity

 eng[ay Jte-eng[x]tity
surf[ ay Jme-surf(a Jmity" -

malf(ay Jme-malf{ Almity
exr[ ay Jne~exr{o Inity *

'"serene/serenlty“—Gronp

surk[iy]te-surk{l]tity

2alaliy Me-palw( €& Jdity
disf[iy Jme-disf(x]mity

subd[ly]te—subd[I]tlty

pucafiy)de-puref & Jdity |
Ralf{ iy Jme-malf(e]nity

o "dislf{iy Jne-disl[Anity

lxst[iy]pe—list[o]pity

-

"profane/profanity"-Groug

rel[ey]be~prel[1]bity
suhn[ey]ze-subn[ﬁ]zity
debleylme-deb(®]lmity
sutt[ey]ce-surt[AJcity

disd{ ey ]pe-disd{ S Jpit Yy

’surl[ey]be—surl{l]blty

maln[ ey ]Jze~maln[ & Jzity

disb{ ey Jme-disb(2€ Jnity

ext[ ey Jce-ext[AJcity
ent[ey Jpe-ent[2 Ipity

"profonnd/pro£a\dity"-Qroup

-1sn[au]d--isn[I]iity
surs[av]n—surs(a]nlty

av/e pren[av]se-prenfse IJsity

aw/a
‘av/9

- ow/I
ovw/e

OW/A

9!/a

perclavit-percialtity

inp[av]ze—inp[a]zity

pren[au]d—pren{I]d;ty
diss[av]n-diss[ &£ ]Inity
- den( aw ]se-den[a)sity

surclawv Jt-surgf A Jtity

malp( au]ze—galp[a zity ’

’; “verbose/verbosity"—Group

end[ou]ne-end[l]nity

. emp{ovw]be-enp[ & ]bity

purh{ ow Jde~purhfaejdity.
d;sl[ov]pe-disl[A]pity

lisd[ow]ne-lisd[l]nity'
. surp[ow]be-surp(e]bity

preh[ov ]Jde-prehfse]dity
perl[ ow ]Jpe-perl[A)pity

exglov lne-exdaf2 ]n.x g__a.[ sz.]s.e-sns[a lpity

, " The underlined word palrs are correct Bngllsh
"_exelplars- all other word pairs served as control. pairs.

The relevant sounds are enclosed in square brackets and’
‘written in phonetic spelling; the irrelevant parts are »
"uritten An stnndard Bnglish spellxng.
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- ,,Appnnnlx B . -
SUBJBCT Insrnucwxons

- N S
_ This is a study to, find out more abodﬁ memory. Pairs

of vords will be played on a tape recorder and your task lsa A

to try to rele-ber these ;hxrs of. vords. In ‘this test, ve .

are not trying to find ont hov gpod your lenory is; wve are

interested ﬁn the characteristxcs of people's lelorles. wWe

want to £ind uhich pairs are‘easy to 1 rn, and which pairs

are hard to learn.” Probahly the palrs that give yon4the

most tronble are-the ones thar.are-difficnlt for other

oeople;_too;g Knoulng vhlch pairs are’ generally -ost

5d1ff1cu1t to re-enber will allou as . to look for the reasons,

and, perhaps, to find out more about how -lenory worksf

The experinent'is divided_ihto tvo paris. The firSt
part is"a’faiiiiarization pretest;‘in'vhich you viil v
fa|111arize yourself w;th ‘the pronuncxatlon of the words yon
'uill later try to 1earn.,_~ The secoud part consxsts of two
tasks.f In the first task, yon uill learn (lelorlze) pairs
ofyvords-'there are 25 paxrs to be 1earnned. In the second
tash, you vill be asked to ‘apply what you have learned to a-

new set of words..k’ : S 5

The learning task consists of tvo phases- ‘the study

‘phase and the test phase. In the study phase, ‘you will hear

o

all 25 pairs. presented one after another. Thls is the time

]

vrﬂwhen you will" try to rene-ber the pairings of the vords. A

. short gap separates the vords of a pair, and a longer gap-
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separates pairs. When all the pairs have been ptesented,

w
you will henr a short high tone.. This is the siqnal that
that pnrticular stndzoperlod is over and that a- test phase
vill immediately fol | | ”

In.the test phase; jou will henx only the first word of
h each pair, and you uill respond vith'the other worgd. &hen’
| all 2S‘baits have been tested;"fou vill'hear’a‘shOrt high
tone, vnich signals the end of that test and the sturt of -
the next study phase; You u111 go into this cycle of _
study-test periods ten ti-es, or until you have learned all
ithe_pairs, uhichever is first.

“In the. early test phases, you nay findbit difficult to

A

‘recall the correct tesponse uords. iHenever you are stuck |

for am answer, you are encouraged to make an intelligent
, v R o
guess.

s
’

If you have any questions so far, please ask them. If.

: none. please continue readinge.

;We will»nou go~into_the:faliliarization pretest. The
words- that you vill study in this experiment are not teal »
English vords.A They are,nade—up or invented uords, but they
have been constructed in such a vay that they sound like
rreal English uords. As you hear a worg, please repeat it.
(Please ask the expetiienter to start'the tape recordenp)

' ;The vords that you just heard will be paired uith tée vords
that you vill now hear. Pronounce the vords as’ you hear

- thei._ (Please ask the experilenter to start the tape
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- recorder.)

It: has nrobably:beCOIe evident to you that'the pairs
are intended to illustrate avpattern of nonn—adjective

, alternation in Bnglish vhere the noun fora ends in n.jityn,
and the word pairs hnve the same general leaning. For

example, the pair Bliﬂﬁlhl§‘21§!§lhil;$1,* as used in the

sentences.
e : . .
Jack offered a PLAUSIBLB reso‘ tion of\the'dileana.

The PLAUSIBILITY of his solqtio attracted the attention of
, environaentalists. S v L
As a possible aid to learming the nonsense word pairs, you
may think of tnea as adjective and'noun paire exemplifying

the sane granaatical relation exhibited In pairs such as

: n&asgi_ls—ziesgikili_x gossib;g pggs;bilj Y, tema _]g
'—Sﬂihilikx And aany others. . s o

, The order of the word pakrs vill be varied in every

preeentation.-

If you have no other gnestions,‘we uill a0V begin the

first study phase.
Please pronounce your ansvers as clearly as possible.'

!onr responses vill be recorded on tape.

>

If yon are ready for the first stndy phase, say

-, n”leady“.*# P

'tTnis is the order ofithe illnstrative 6ords'innthe'y



front formation condition, i.e., base word first and derived
vord second. Appropriate adjustments wvere made in the
. instructions to subjects who belonged to the back formation
condition, Co o . ' :

§

¥

: *+In the first two trials, E identified the task
involved, thus: = "This is a study phase. You will hear

both words of each pair. You will not make a response."

Oor, "This is a test. You will hear only the first word.

- You are to identify the word paired with it.®
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»blocks of presentation ha

first. - L -
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mnsf.grm_t.

In this test, you vill work on a -new set of -words.
Unlike in the first task, hovever, you vill not’ hear the
couplete pair, bhut only the test uord of each pair. You are
asked to supply the correct partner of the test vord; The

purpose of this test is to find out if you*can apply

' vhatever you ha&e learned in the 1eurning phase to a nev set

of uords of sililar construction. We expect you to rely on

your knouledge of the nature of the pairing of vords in the

first task to enahle you to- supply the correct pairs. You

are encouraged to' try a response even if you are not certnin'

-of j.t- .il‘i : } i = "1‘

There are’ St words; a short silence separates

erds. ’!ou " e your response vithin this short

"intervnl. The test uords will be presented to you until you'

are able to give their regpective partners or until three

been c0lp1eted,‘vhichever is

[

Pleese ask all; éhe quggtions you may have in_llnd aboutv

'the procedure of this part of the experilent._
(VN

‘If-you ere reedylfor'this test; say "Ready".

. ;— P
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APPENDIX C
TABLES

Jra—

\ , TABLE 1

PREQUENCY DATA, SUMMED OVER SUBJECTS AND TRIALS

--—-.;--i-isp-_—-s=—-_--—-—-—————-——qp_q

LTy

FPront Formation .~ | l ' I
: = + : —
2 RR . Agtual Response I o™ |
I. & &8 o 2 ay [
. - | _ ' |
L 134 31 6 3 2 | - ay 117 38 25 2 6 |
'3 83 92 -4 4 12 | iy 82 60 14 . 11 5 |
ay/ & 61 27 70 13 12| I/ ey 31 18 90 6 26 |
A4 32 16 60 83 3|  aw 47 28 20 63 4-|
"2 28 18 2 4 131 | oW .50 25 18 30 50 |
. _ g | v _ A
I 75 68 5 38 2 | ‘ay 67 68 25 S5 11-f
. & 28182 &4 2 10] iy 33 95 17 5 10°7%
iyv/2 19 725113 35 4| £/ey 33 11 99 19 13
.. A 52 81 4 88 3| _aw 40 16 32 51 28 |
9 67 61 8 7 53 | Q¥ 842 56 20 17 29 |
o : b : ‘ I
I 99 25 53 4 121 - @Y - 39 10 48 36 36 |
€ 24 45 88 2 31 | iy 43 40 35 9 21 |
ey & 6 9168 4 7| /ey 21 6118 6 25 |
A 18 12 70 92 8 | aw 18 11 74 54 21 |
2 25 17 21 22101 | oy 30 10 56 18 52 |
I 64 26 11 38 a8 | ay 68 35 28 920 |
& 11 88 13 25 61 | iy 28 70 38 8 21 |
a¥w/ & 22 23 71 8 62| A/ey 31 13 76 18 25 |
A 38 18 3 100 38|  aw 55 26 V7 81 17 |
2 9 15 13 12 135 | . Q¥ 21 25 25 13 82 |

. : . , : { ' S I
I 485.30 7 15 91 ay ‘95 .14 18 16 34 |
& 25 54 7 12 95 | iy 45 37 a5 9 35 |
oW/ & 14 12 81 & J2 | o/'ey 27 14 72 13 47 |
- A 14 19 2100 38§ - ay 29 10 28 S9 4§ |
R 2 3 & . a185 v 14 12 18 21 115 |

!gggg; S = Stfﬁulﬂsbfjpe. RR = Requiread Respéﬁse

- The underlined entries are Correct English scores.

79
.



TABLE 2

SUMMARY TABLE, STIMULUS x ACTUAL RESPONSE

188

Pront Formation Back Formation

S

7106 746 1066 335

I‘—;.—-_-;———di-—i
\

Note. Entries along the main diagonal are Correct Test
scores. : o ‘ o

o

P "4
stis-  Actual Besponse | Stim-  Actual ' Response |
I ¥ & & 2 "1 ay iy ey av o¥ :
ay - 364 184 182 107 160 | . I 327 169 167 112 91 |
iy - 281 377 138 130 72 | e 215 246 193 .97 87 |
’ ey 168 108 806 124 159 | ® 151 77 341 119 155 |
av. Wy 162 117 179 340 | A 203 167 184 89 165 |
oN 100 118 101.7135 501 | 2 210- 87 181 118 275 |
: . 5 3
Hote. Entries alon§ the main diagonal. are Correct 4‘55;“?
S scores. . Y
v TABLE 3
- SUMMARY TABLE, BEQUIRED RESPONSE
_ x ACTUAL RESPONSE ;
- “
i‘ . Pront Formation’ i Back Formation
i .
L g g ] 1 n -
| BR Actyal Response - | BRR - Actual Regponse -
| -2 & | 2 & 2 | ay ay €y a¥ oM
| | . - :
| : A . ' -
1 1 437 180 82 94 155 t+ ay 386 165 144 68 107
L'g_"171 417 116 45 209 | iy 231 302 159 - 42 92
. 4 128 96 509 64 157 | ey 143 62 455 62 136
o A 15 142 139 423 106 | aw 189 89 171 268 110
12 131 114 54 . 49 605 | ow 157 128 137 95 328
i g . ' f ' ' ‘
i 1017 949 900 675 1232 | 773
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-—-———-___——_-———_--._—-—-————'—-—_-_-———’—_Js—d

 %p < .05

© *xp < .01 .

, 7
TABLE 4§
*OVERALL ANOVA BRESULTS
RS L |
sSource [ af | ns [ r
—+ + 4 T
. i i 4
A (Formation) | LI | 28.94 | 25.8Uxs
‘B (Trial) - i 9 3.33 ) 26.Tisxn
C(dA) (C=Stimulus) . | 8 | 0.49 | 8.19%#=
D(A) (D=Reguired Resp.). i 8 | 0.16 | 0.86
E(A) (E=Actual Resp.) | 8 | 81.948 | S5.81xxx
S(A) (S=Subject) | 6 | 1«12 |
: \ | 1 l
AB | -9 | 0.58 | 4.652%x
BC (A) | 72 | 0.08 | 1.12
‘BD (A) I 72 | 0.10 | " 1.52%
CD (A) { 32 | 0.23 ) 2.15%x
BE (1) { 72 | l-60 |- 1. 76 % %=
CEB(A) | 32 | 56.03 | 16.98%%x
DE (1) | 32 | 136.30 | 33.59%a=x
BS(A) 1 54 | 0.12 | .
CS (i) 1 24 | 0.06 |
DS (A1) | 208 | . 0419 |}
ES (A) | 24 | T7.22
: i | |
BCD (A) , , | 288 | 0.09 |  1.62%%x
BCE (A) _ >~ + 288 | 0.93 | 1.72%xx
BDE (A) ~ ] 288 | 2+36 |- §.25%%x
CDE (1) ' | 128 | 7-41 | S5.11xx
BCS (A) S | 216 | 0.07 |}
BDS (A) } 216 | 0.06 |
CDS (X) 1 - 96 | 0.10 |
BES (A) { 216 § . 0.91 |
CES (1) 1 96 | 3.31 1
DES (a) [ - 96 | 4.06 |
° ' | i : l
BCDBE (A) { 1152 | 0.67 | Tellexx
BCDS (A) i 864 | 0.06
BCES (1) i ‘864 | 0.54 |
BDES (A) t ‘864 | 0.55 |
CDES (A) i 384 | 1.45 |
' ' {. N o |
BCDES (A) I 3456 | .0.48 |
: - 4 i s
 xxxp < .001
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TABLE 5
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RESULTS OF POST-HOC COMPARISONS ANONG SELECTED CATEGORIES:
SCHEFFE'S COMPARISON VALUES AND SIGNIFICANCE

continued

¥ L 4 R o ) ]
. | iconparison |
| Categories Compared | Heans | Yalue |
= ' — —+ + —
l ] | |
] A. Correct English (CE) \vs. | 1 i
| Incorrect English (I i { |
| { | {
i e 1 | i
| Front: CE | 3.74 | {
| ICE i 0.88 | 2.90x«» [
} Back: CE ¥ ) 2.68 | 1
| ICE I 0.78 | 1.90%= f-
1. Overall: CE | 3.21 | |
{ ICE | 0.94 | 2.27=x {
| | i l
| D. Correct English (CE) vs | - | {
[ Controls i 1 i
1L ’ | f [
E| Front: : [ - i i
I 1. ay/1: CE | -3.85 | |
i Controls { 0.26 | 3.59%x |
| 2. jiy/g: CE I 3.57 | !
| controls f 0.26 | 3.29xx {
- 3. ey/e: CE 1 4.20 ¢ {
| Controls I 0.16 | 4.04xx {
i 4. aw/A: CE . I 2.50 | ) I
[} ' Controls { 0.56 | 1.9%4»x 1
{ 5. QoW/9: CE . ' | 4.62 | {
] Ccontrols I 0.08 | 4.5U«x {
| | I N
} Back: [ l |
| 1. I/ay: CE , }  2.95 |} i
| ' Controls i 0.44 § 2.51%x §
| 2. &/1y: CEB , i 2.67 | } i
| Controls | 0.38 | 2.33%x _ [
| 3. #/¢y: CE 1 3.15 | 1
. : Controls I 0.27 | 2.88x%x |
| 4. Asavw: CB 1 1.35 | |
| Controls { 0.69 | 0.66 n.s. |
| 5. 2/9¥: CE : 1 3.30 . |
| ) : Controls Sl 032 | 2.98x» i
i i | - |
1 Overall: . [ I |
[ 1. ay/I: CB. i 3.80 | ‘ l
A controls |  0.35 | 3.05%x |
i "2« iyse: CE 4 3.12 . |
i . .-, Controls I 0.31 | 2.91%x |
v e - - 8 Y - |
{table

on next page)

—
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RESULTS OF POST-HOC CONPARISONS ANONG SELECTED CATEGORIES:
SCHEFPE*S COMPARISON VALURERS AND SIGIIPICAICB

L]

Overall::

| e L}
| ' | | |
| Categories Compared Lhuu | Yalue !
| smamt L v h |
| | | |
. 3. 9y/x: CE I 3.68 ) i
| Controls I 0.22 | 3.86«n |
] CE [} 1.30 | |
] Controls i 0.63 | 1.30 n.s. |
| 5. QW/9: CB I 3.96 | |
i Controls [ 0.20 | 3.76%» |
| { | |
I C. Correct Test (CT) vs. | i [
{ Incorrect Test (ICT) | { |
| | | |
| FPront: cT | 3.7a4 | |
] ICT | 0.88 | 2.90«x {
{ Back: cT | 2.68 | i
| IcT | 0.78 | 1.90x%» |
| Overall: cr { 3.21 | i
I IcT ] 0.80 | 2.8%%» {
| | l |
i D. CE and CT vs. " ICER and CT | | i
| (i.e., ICE, with CT [ | {
] effect held constant) | { |
| | i |
i Pront: CT and CB I 3.74 | |
| . CT and ICE ] 2.05 | 1.69%x= ]
i Back: CT and CE | 2.68 | i
| CT and ICE I 1.76 { 0.92#x 1
] Overall: CT and CE I 3.21 ' i
1 : CT and ICE ] 1.91 | 1.20== |
[ i { ' |
{ E«. CT and ICE vs. ICT and ICB i y| {
} (i.e., CT vs. ICT, with Bnglish { { i
| effect held constant) [ | 1
{ { | i
] Front: ICB and CT | 2.05 1 {
i : ICE amd ICT i 0.59 | 1.86%» |
| .Back: ICE and CT | 1.76 | 1
] ICE and ICT | 0.57 | 1.19** i
1 Overall: ICE and CT | 1.91 4§ |
] ICE and ICT i 0.58 - 1 33 %% !
i | ' I |
] P. Peripheral (P) vs. { { i
[} Non-Peripheral Vowels (IP) i i |
| Front: Periphpral [I,a] | 28.06] 1
| ‘ A - NP (g 8,A] - | 20.98] 7.08x%x=x {
i © . Back: P [ay, ow] . ] 22.50] i
| up [i” ey, a'] ] 2‘0022‘ 2.28%x |
I ‘Peripheral' . | 25.28| |
i [ A |

r .

'S

'loane:ipheril'

20.60] 8.68%x

“



TABLE 6

ANOVA RESULTS, CORRECT TEST SCORES

192

" S aae G e S g $ES S S SN e v Som g S S

& h
| Sourcse (4 BS r i
+ {
| |
| Exopt Formation [
| i
{ A (Stimsulus) 4 15. 34 2.12 {
i B (Required Response) ) 63.79 8.80%as 1
| AB 16 92.32 12. Thene \
I Subject x AB 475 7.25 |
i |
i Back Formation 1
| |
[ A (Stimulus) ] 9.38 1.91 |
| B (Required Response) 4 101.54 20.67w%n ]
| AB ‘ 16 56.17 11.U48ssn |
I Subject x AB , 8475 4.91 / ]
sx%p < .001 ’
TABLE 7
ANOVA RESOLTS, FIRST CORRECT TRIAL SCORES. .
A L
source af Bs 4 [
1
{
Iront Fermatjon l
N .o |
A (Stimulus) 4 5.45 0.64 |
B (Required Response) 4 - 37.89 4.81%x (
AB 16 72.49 B.Ulxnx {
Subject x AB 475 8.58 |
. ; |
Back Formation {
A
A (Stisulus) 4 19.04 1.44 i
B (Required Response) ) "90.82 6.85xxx% {
AB N ' ’ . . 16 27-““ 2. 07** ‘
Subject x AB 475 13.25 |
. ]

*xp <. 01 2D < .001
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TABLER 8

ANOVA RESULTS, LAST RRROR TRIAL SCORrPSs

p ——— - B
[ 2QUEce £ : Bs r |
'._. ——— —— e ‘__.\_..“.__hm__;_‘
i |

WA Front rocmation !
| {
I A (Stiaulus) 4 26.09 2.62e |
{ B (Required Response) ] 63.66 6. 39000 |
i AB 16 85.74 B.6100s 1
[ Subject x aB &875 9.96 !
| {
[ Back rorsation !
| {
| A (Stimulus) 4 5.22 0.69 [
I B (Requireqd Response) 4 23.52 3. 13ew i
| AB 16 26.45 3.S52%awn {
} Subject x aB 475 7.51 {
| W— —

*p < .05 ssp < .01 sssp < 001
TABLE 9

CORRECT ENGLISH SCORES AS PERCRNT OF TOTAL ERROR SCORES

’Pront Pormation Back Pormation

4 T 3
I I [
+ + —
I Stia. Actual Respopse | tim. Actual Bespopse |
: I LA Y Y aY 1Y ey av gy |

| o [
! ay - 81 56 29 &g I - 62 32 a5 g6 |
I iy 60 - 30 58 a3 ¢ 67 - 35 a5 27
| ey 56 61 -~ 67 30 | x 68 60 - 52 57
I aw 29 23 7 - 28 | A 55 35 51 - a7
I oQw 68 68 71 62 -1 ) 81 27 49 54 -1
f — r| ]




TABLE 10

ANOVA RESULTS: TRIAL x STIMULUS x REQUIRED RESPONSE

x’ CORRECT ENGLISH/CORRECT TEST

194

-i-_.-—————-———_--—--_—————-—,‘..—-—_-———-—--—'q-—.l

Subj x ABCD

. k]
Source af As B |
i
Fropt Formation {
A (Trial) 9 9.88 )U4b 10.39%%xx%x |
B (Stimulus) : 4 40.75 42 .82%%x l
C (Required Response) h 7.49 T 87 xkx% (
D (Cor. . Bmg/Cor. Test) 1 ©159.05 167 . 15%%xx i
AB ' ' 36 .70 0.74 . {
AC 36° .78 ‘0.78 i
BC 16 92.23 . 96.93%xxx |
AD 9 18.57 ° 19 .53 %%x%x {
BD 4 35.56 37.38%%xx’ '
103 ¢ I 4 36.59 38.46%%xx |
ABC _la4 .75 0.79 I’
ABD 36 1.25 1.32 |
ACD 36 1.07 1.13 K|
BCD 16 20.52 2157 %xx |
ABCD 144 1.21 1.28%%x |
Subj x ABCD 1500 .95 . {
. ) ~ |
Back Formation \\\1
A (Trial) , 9 23.04 23 .20 %%x
B (Stimulus) 4 27.74 27 .98%xx%x
C (Reguired Response) 4 9.58 9 66%xx
D (Cor. Eng/Cor. Test) 1 221.11 223 .06 %%
AB ' 36 1.57 1.58=
AC 36 1.28 1.30 -
BC 16 46.13 46.54xxx
AD 9 11.20 11.30%%x""
BD 4 24.06 24 .27 % xx
-CDb 4 16 .55 16 . 69 xxx
ABC 144 "1.25 1.27
ABD 36 1.24 1.25
ACD 36 1.08 1.09
BCD 16 12.85 12.96%%k
~ABCD 144 1.02 1.03%%xx%x
1500 .99 ~

b S S s BER e BES E con S v BB S amn M B e

/
\



"ERROR SCORES NOT ATTRIBUTABLB'TO_CORRBCT ENGLISH,

TABLE 11

SUMMARIZED AS A FUNCTION OF STIMULUS (ROWS)
AND ACTUAL RESPONSE (COLUMNS)

195

-~——--l-1p-q

ERROR SCORES NOT -ATTRIBUTABLE TO CORRECT ENGLISH,

SUMMARIZED AS A FUNCTION OF REQUIRED RESPONSE (ROW)
AND ACTUAL RESPONSE (COLUHNN)

. . r - j
Pront Formation i . Back Formation . i
. '
Stim.  Actual Response | Stina. Actyal Respopse b
‘ . £ & A2 { - 2Y AY €Y av  ow :

. , \ :
ay - 112 29 60 64 | I - 109 77 &89 41 |
iy 88 - 28 20 114 | e 148 - 94 46 58 |
ey 61 71 - 56 85 | t 4 112 37 - 65 103 |
av 118. 6t 69 -~ 48 | A 135 95 108 - 83 |
oW 103 53 27 37 - |1 9 115 50 109 59 - [
370 297 153 173 311 | 510 293 388 219 285 |

TABLE 12

293

e e e e s S e o b e o

i Front Formation Iu Back Formation
— - + : ' -
RR Actual Response | RR -Actual Respouse
I & & A 2 | - - ay iy ey aw ow
& | x =
ay 92 72 24 29 | I - 97 '96 59 73
iy 166 - 21 82 19 | = 189 - 114 34 57
ey .69 63 - 32 58 | =z 112 5% - 44 89
av 80 78 40 - 205 | A 142 73 97 - 66
o¥ 55 64 20 35 - i 2 107 72 81 82 -
. - ’ - e l ) .
- 370 297 153 173 311 | 510 388 219 285
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TABLE 13

'RESULTS OF DISCRIMINANT FUNCTION ANALYSIS OF CORRECT TEST
SCORES, WITH 5SS AS VARIABLES AND ALTERNATIONS AS GROUPS

Pront Formation

"Discriminant _Relative = Canonical

4"\,// R

Function - Bigenvalue Percentage Correlation
1 18233.76  99.48 1,00
3 13,29 - 0.07  0.96
s 2.46 . . 0.07 0.84
Function. Wilk's : | : ' L “ ‘
Derived .Lambda . Chi-Square df  significance
0 0.0000 209.10 - 80 - .000
L I 0.0002 . 96.27 57 ' .001
3 7 0.0202 .7 k4,86 - - 36 - «148
3 0.2890 14.27 17 © .6048
- Centroids of Groups in BReduced Space: o~
Function 1 runcﬁidn 2 Function 3 Function 4 B
Group [I] - 1.18 . =-1.13 ' 0.07 - =0.90
Group (€] -1.21 . =0.90. 1.08 < 0.51 o
‘Group {A] =0.62 ©1.36 0.23 1.06 A
Group {o ~t. 14 E 0.87 - .0.82 ] 1.06

- - — - - . > s o — e S —— —

| (table continued on next page) °
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i.TLBLE”13 (continued)

RESULTS. OF DISCRIMINANT FUNCTION ANALYSIS OF CORRECT TEST
SCORES,,HITH SS'AS VARIABLES AND ALTERNATIONS AS GROUPS

- — - —— T — A —— — Y — — — " W - - - - — e o —

@

Discriminant . ~ Relative Canonical

Fanction . Bigenvalue . Percentage Correlation
S 354.31. .  79.60 1.00°
2 76.92 : 17.28 © 0.99
3 "11.45 2.57 0.96
4 2,45 ~ 0.55 0.84
Function . Wilk's ' o . - :
‘Derived Lambda = Chi-Square df significance
. .0 10.00 160.87 80 ©.000
é@gy 1 - 0.00 » 93.33 .87 .002
- - 2. 0.02 . 43.24 36 «190

3 0 0e29 14.24 17 : .650
Centroids of Groups in Reduced Sbaée:

Epnctionn1 Function 2  Punction 3 Function 4

1.23 -1.35 0.08 -0.57

Group [aYy]

Group {iy] 0.67 0.75 -1.23 - 0.90
Group [ €y] ~1.64 -0.91 -~ -0.846 0.20 -
Group [aw] -0.30 . - 1.18 0.02 ° ~ -1.28
Group [ow] 0.02 0.33 : .64 0.76

. .“




TABLE 14

ANOVA RESULTS, TRANSFER SCORES

[¢]
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-————a-/—.-.--——-——.-——-dwn_q

" Subject x ABC 2375 . 0.64

2QUKCe g : - 4f - E
Front Formation
A (Stimulus) - : S 0.03 0. 05
B (Required Response) - 4 0.02 0.04
C (Actual Response) 4 . . 8.92 16.58%%xx R
AB - 16 - 0.03 - 0.05 '
AC - T . 16 15.12 . 24.70%%x
BC o - 16 . 28.43 39.9tx%xx
ABC _ _ 64 3.28 5.36%%x
'Subject x ABC ' 2375 0.61
Back Formatjon
'A (Stilulus) PR 4 0.31 0.49
{Required Response) - ] 0.12 -~ 0.18
C (Actual Response) ' 4 14.23 22.28%%x%
AB 16 . 0.06 - 0.10
AC . - RN 16 10.48 = 16.80%%x*
‘BC . 16 9.26 14.U49%*x
ABC o 64 T 1.98 3. 11axx

-—_'_‘——--———————d-—-—_:-—db—d

' ***g'( .001

LB
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APPENDIX D
FIGURES

Deviation Mean Scores

-4

o -

o4

G

Stimuli;

<

- Figure 1A,

mn»scpcm->oncmu wmmvoumm Hnnmnmonuoa. nonnmon Hmmn
moonmm. Front Formation :

2]




200

Deviation Mean Scores
o

-1
-2
q ) ! e 1 I
=3 b } _v ~
: : | . \_
-4 ] 3 O . .
l IR t I
Stimuli: ‘ g A s
Figure 13, mnwﬁhcm&nncmp Response Hunmnmnnuou oonnmnn ao-n ‘ :
o moonmm. umnw wodﬁn»on , : M

i
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Deviation Scores

1h ' v ._ s
1 | '
4 ! I K -
! ! b .
3 ) .
| e _Q
2 .m“
r ' ,
’ ! . :
1 x/ .._ L
¢—ing | LY o\\\r S
ol - - N2 AP W 0
> £ ) . i e o
I A i ¢ \.
.1 A .
_ m | | ATS
-2 ™ { v C
-3 I .
I v '
-4 . . _
[ ] [
Stimli: &y Yy W ™
Figure 2A," Stimulus-Actual wuuvommo anmnmnnwmn..mmnuﬂmoownnmn,

Trial Scores, Acquisition Test, Front Formation
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Deviation Scores

[} _V s
! 1 '
4 L | ] [}
{ ’ i
3 I - '
) ! 0.,, _
{ e ! I
(~ 1]

1 | | \t_ _\Mu\o:u T o/ _
. oy f A\ o A | aw
ol NN o\ /Y

\ X | \d aad ' 1, e t
1|/ Ve \ Moy ._
-2 " ! d ! ! ' c.n..;
] i ]! i
-3 ' ! | T
| i ' __
-4 ] ' " e
J 1 [ ...
Stimuli: 1 ‘ ) e ._ o R LA . B
Figure 2B, Stimulus -Actual womvou,n.m.Hunm_numnwon..m»nm,n Correct ,_
Trial Scores, .».na&.m»ﬂon Test, Back Formation
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) { { I
1 . | ] ‘ |
4 oS ! . {
4 | ' ) I |
3 | 1 ¢ 1& |
! ! A 1 ]
(2 4 »
2 ! >, " o -/
i 1 by 1 ™
1 Y .
A | Ao | | '
} 1 | , ) x
ol - - -\ -, - e of - -, - . - \N- /. - - -\ -
v N .> .V. .
— P ) { u/‘ Y |
L2 1 £ AN
-1 \ L 1 _ |
R . A [ 4
' i | I
[ )
21y | | i o
R | i | _
[ ] ] :
i . | '
A { ! i )
I | } }
Stimuli: .ay iy ey . aw u oW
Figure 3A, Stimulus-Actual wmmv.oum.w. Hunonmonwg‘. Last nnn,on '

Trial Scores, Front Formation
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4 1 1 I |
] b ' - i
! 1 ! ' .
2 I 1 I t -
. ! ® | 1 T L
m ! o o , \\\\QJ o . Au | mm||rmm .
e _.J\.... N\ B _&/4. R ..ﬁ. .\L../_ \ ..pV... .
: \ N\ /\f.__ SRV |
m -1 ] s | \\\\“u ‘. o A r ) . .u | ~ p.uu. .
a " ¥ Py | | | el . ' P X
i ! . 1 i oV
-3 ! [ o ! |
! ' ' '
=4 1 1 ... 1
v 1 1 ' ]
mn»ﬁ-:.n. 1 Fy 2 A u«.

o

Figure 3B, Stimulus-Actual Response Hunmnmonnon,. Last- munon Hﬂ»mw..

Scores, Back Formation
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Deviation
Scores

2049

6
5
4 o COrrect
- -7 Test
3 _—,_,." .
2 s°
Vd
o -------------------
-1 /—~.\
-2 .
-3 Correct
A e FEnglish

1 2 3 Z 5 6 7 8 9 10
‘ Trials

Figure 4A. Cell beviation;Scdres of the Categories Correct
: Test and Correct English, Front Formation

K14



200

®, ) ‘ . Correct
\/\ ._..,o-—-""’ Test

- /
Cell ’ _ 7
Deviation O- =~ = = = = = = =~ = -~ - - - = - - -, e = =~ =
\.\ |

- N W e

Scores 7

Correct
-3 o~ ~’ : English

1 2 3 4 5 6 7 8 9 10

Figuré'an. Cell Deviation Scores of the Categories Correct
Test and Correct English, Back Formation

4
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179
150
125 ’
v
Ly
Error 100 Required
Scores Res pone e
75 ey
ay
50
aw
25 ow
A
[ O [ T T T T
I s » A 2
b. ‘ Actual Response
Figure 5. Front Formation Error Scores not Attributable
to Correct English
g
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" Deviation Scores

] 1 {
9 ) , _ [ ]
8t | ! |
..\ ] l ! | \
6 1 [ N ;_A 1 . -
5 b ' ' '
4 4 ! ! ]
4 | t 1
3 oI v
2 1 . ! ! [
o) L o
1 4 ) 5 | ‘_ | ,0\\6
o P - - 5 - —o Lo, [ ) - —o - - " - - - i f> -
-1 4 . ' ! , ! 0/0\8 \
] ) . | 1 F, .
,
-3 | ! 1 g { ,.
&
-4 o ’ ! (
-5 | x ' 3t _
: .._m v, [ v t I
-7 ' ' !
-8+ ! ' '
.;-o V f ¥ I
t ; &' D_ |
Stimuli; ay S 5 _ & av

-

Figure g., Stimulus-Actual wmmwoumm,Hsn‘mnmnﬁ.os. Transfer Test,
Front Formation : . .

.

<
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Deviation Scores

. ...mu |

Stimli:

14
) .
-3
-4
3
-6
-7 ¢
-8

\

ow

[ L]

£

x

[

10

Figure mw.A " Stimulus-Actual Res voﬂ,.mm ,Hnnmnmo.ﬂw.o:. Trang fer Test,

!

w.mor Formation @

,



