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ABSTRACT :
, Differences between formal constraints on a
generative grammar and concepts of efficiency in transforming
sentences provide different expectations regarding performance
peasyres if the grammar is taken as a psychologically real model. -To

contrast these views, subjects were given sentences varying in voice,

mnood, and modality and asked to transform them to various syntactic
patterns. Their response latencies were not clearly related to either
grammatical or performance model expectations. Error frequencies,
hovwevetr, were related only to the performance model which assumed
that subjects transform stimulus sentences directly into response
patterns without using a kernel form as an intermediate, linking
step, The use of formal grammatical models as if they reflected
psychological processes is seen as being of questionable value.
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For wore than *en years now the psycholinguistics lit-
eééturﬂ has reflected an active interest in attempts to re-
late the recent  formal grammars of the transformational,
qénerative type to either the psychological status of a
user's. knowledge of his language, or to theiprocesées which
lead to language production, Early attempts began with a
gstrong "direct cbrrespondence" hypothesis suggesting that
the various transformational steps in the grammar which re-
lated one syntactic pattern to another had direct counter-
parts in the way users process their lanquage (Miller, 1962

Miller & McKean, 1964). ,

In terms of linguistic theofy, it was c¢laimed that
syntactic patterns in ®nglish could be "simply" related by
postulating a base or kernel sentence form to which varioué
transformation rules -might bhe systematically applied in /
otder to derive (i.e., describe) the various syntactic posg-
sibilities. 1If an active, declarative, affirmative sentence
is taken as the null case, i.es, that actual realization of
a kernel which raquires no major transformations in ordet to

be produced, then the grammar can incorpotate transformation

es 20} 1Y%

rules to passivize, negate, of interrogate the kernel form.
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This siwplifies a4 grammar in the tormal sense that only one
rathear than ~ight syntactic panterns neede » he indepan-
dently developad in th? base, While this is -onsiderad ‘o
be a strong Jjustification for the system in formal
linguistic terms, i+t is, as Miller (1962, p. 758) noted at
the outs~t:
+ee by no means obvious 2 ciori that
the most economical and eafficient formil
description of the liunguistic data will
necassarily describe the psychological
processes involved when we actually ut-
i ter or understand a sentence,
Tha *one of this remark is useful in drawing attention to
the tact that there can be fundamental differonces hetwaen
the vpurposss of psychologists and linguists when they are
ostensibly looking at the same phenomenon, but it should

also be noted that in it, Millar obscures the inmportant dis-

tinction bhetween lanquage process and language product.,

subsequant work followed suit. It seemed to take the
grammatical model as a yiven and the model itself grew -from
a formal deévice for capturing the regularities observed in
lanquage output to a modal of *he process which leads to
that production, Tt was sugg=asted, for instance, that sen<
tences are stored in mewmotry in the kernel form plus separate
storage of syntactic markers (Mehler, 1963); that séntencag
occupy space in  memory storage as a function of their
tranaformational complexity (Savin & Perchonock, 1965); that

complex sentencos must ba transtormed to their garn2l  forws
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before +hey can he understood (Gough, 19A5); that A
generative grammav indicates how 3 hearer would understand a

sentence (Miller & Chomsky, 19A3); etc,

Further research nhas tOnéd down sowe of this early
exuberance and it is to be hoped that grammatical models - a
sine qua non for psycholinguistic research = will be placed
in their pr oer perspective. This will requi£@ a recogni-
tion +that, while the usual concept of a grammar is *haﬁ 1t
describes what 1is acceptable in languags output, it does no
more than to describe those patterns. The prohlens
resulting from the ‘process/product conftusion have been
recoynized in many other areas of psychology and have been
pointed out explicitly for this area hy Broadbent (1972)
hut, nevertheless, transformationhal goenerative grampars
continue to he used as a basis for studies of language

PLOCeSEILNg,

Certainly speakers and hearers require an agreement
regarding the semantic¢ import ot a set.of syntactic patterns
(in other words, they must possess functionally equivalent
qrammars), but onca they have aqreed upon or learned a
system, communic%tion is possinle whether the syston is
alegant or not. DPresumably the system that is realized in
‘any particular lanquage will be shaped by the users of that
language so as to bhacome, Ln  some gense, efficient and
attfoective, hut simplifica+ion tor use 18 no% necassarily

related to simplification of totational schemes for
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dbscribing instances of that usa,

Dinneen (1967, p. 176) has pointed out a bhasic distinc-
tion in granpmars which results trom differences in the pur-

poses for which various ygyrammars might be written., While

most non=-linguists relate the concept of grammar to a sot of

prescriptive ruies réqui.ed in order to speak, read, or
write a lanquage, formal linquists view grammars as devices
which permit them to speak efficiently about a language,

Thus a transformational generative grammar bhears little
resemhlance to the notion of "rules to bhe learned" in order
to speak a vparticular language, A third, quite different
reason for writing a grammar might be to represent what it
is that a sp=ak>r knows when it is said that he knows A
language and how that knowledye 1is répresent@d in the mind
of the speaker., Claims along these latter lines have bheen
made for transformational generative qtammars (Chomsky,
1965, p. U3 Py}ysnyn, 1972) even though their original
development was not for this pufpose and the basis on which
they were developad is totally inadequate tor such claims

(Derwing, 1973, Chap. 3).

There are any number of theoretical and practical
problems associated with attempts to use formal linguistic
models as psychological wodels to he tested (Watt, 197)). A
basic implication of early yensrative models <« that syntax
could bhe usefully dascribed independently of its semantic

implications - 1is dimmediately at vatiance with tha
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psychological fact that linguistic stimuli are reacted to
primarily in terms of their meaning (lLexically ani
myntictically conveyad) and only secondarily = if at all -
in terms of their syntactic form. Whep subjects are torced
to attend to syntactic pattarns rather than lexical content,
it has bheen 1enonstrited that theay still respond wore as a
function of +he semantic significance of the patterns than
in  terms of properties of the patterns as such (Baker,

Prideaux, & Derwinyg, 1973).

Actually, even the early Miller stulies (which looked
at only six  out of ol possible pairings of syntactic pat-
terns) did not support the original version of a transforma-
tional grammar but, rather, were related more to a simple
performative notion, Both the initial Miller (1962) study
and the Miller & McKean (1964) * tollow=-up suggested, e.q.,
that to wmove from a siwple negative to a negative-passive

requited only one transformation, Howaver, in order to

pettorm in strict accordance with the yrammar, a subject

would tirst have +o0 detransform the negative to obtain the
base or kernel form and then apply the neqgative and passive

transformations to it in order to develop his response.

Millert's iformulation of the subjecttz task was a much-

gsimpler performative model in which it was assumed +that a
subject mado only those alterations necessary in otdor to
change the stimulus into the response, Thig position wag

corfirmed by his resultsy a strictly grammatical mod~1 wontd

S
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not have been confirmed.

The present stuly was undertaken to contrast a more
precise version of a transformational grammatical model of
syntactic relatedness (treating it as if it were a process
model) with a simple, direct performance nodel for sentance
manipulationr, and to assess these against data covering all
64 possible combinations of stimulus and response pattern
pairings rather than the restricted set considered by
Miller. The grammatical model was interpreted here to sug-
gest that the'user, in order to pass from one sentengs form
to anéther, mUSt‘reduce a given stimulus sentence to a
kernel form and then transform it into a required rosponse
pattern, The performance mod=21 was established to =zuggest
that the most efficient approach would siwuply bhe to trans-
form the stimulus into the response Gifectly. Several
alternpative nodels between these two extremes were also
examined. Two measures of performance which have appeared
oﬁtgn in investigations of this area, response latencies and
error scores, were both used to examine the predictive value

of each model.
PROCEDURE

£ight sets of stimuli were constructed by selecting
systomatically overlapping sets of 64 sentences from a list
of 128 baged on 16 laxically diffetent subject=verb=obiject

stTings reallzed in each of the eight possible cowmbinations
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of voice (active or passive), mood (declarative or interrog-
ativa), and  wodality  (affirsative or negative), Tach set
contalined four inﬂtancés of «acl content in diffar=ant syn-
tactic patterns, and each patt=2rn occurred #ight times, Fach
stimulus pattern was paired with the eidght possible response
patterns to cover the 60 possiple stimulus/response pairs,

The= sots were randomized for presentation with +the con-
straint that no content or stimulus or response paftefn

could immediatzly succand itselr in the list,

A disvlay panel was constructed  consisting of three
columns of two wWindows each labelled for voiée, mood, and
modality., A control console pevmitted the experimenter to
pre-set three two-position switches so that, at the star* of

response timing, the panel would indicate which of the ~ight

syntactic patterns would bhe rejuired in the response,’

The subjects, 32 mal= anl 32 female undergraduate vol-
unteers, w;re testeod individually, 16 of each sex by a male
anl 16 by a fnmqlo experimenter,! Fight subjects, four male
and four femala, wore run with each of the eight sentence

sets., Fach test session was tape-recorded in  its entirety
to permit computer m=asurement of response latencies and to
permit later analysis of errors, intonational patterns,
etC. The tape was started following the general instruce

tions, a ftow sample trials, and the resolving of any quess

tions the subject hai,
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4.

b Fp—

For each trial tho subﬁuct was hanled a card containing
a stimulus  sentence, Ha r~ad this aloud and, fjust as he
tinished, the prﬁfimentwr depressad a hutton  which simul-
tancously gonerated in inaulible start signal on tha tana
and illuminatel the displav  panel showing tne rnoquired
response pattern, The subject retained the card during the
formulation anil producrion of his responss so as %o .avoid

myxtrincous vroblems Jus +to memory limitations,

Tha  jeperal instructions and practice trials served to
emphasize *hit responsa times could he ohtained only  from
responses which weres svntactically correct and given prompt-

ly; to accomplish this, subjects were encouraged to fully

2

formulat~ a1 Tespono

T

-

= hefor= beginning to give 1it, A3 soon
1s  +he subijsct  beyan  his  response, the experimen*er dq2-

prassed-a nutton wnich generatad an  iraudible stop signal

but., it +the responsd contained  an syntactic error or
. f . .

roticeable paus=s, suygesting additional processing by the
subjact, *hat trial was rejocted dand repeated later on in
the gsessicn. Fospons2 latencies, then, were measured (for
correct rasponssas only) trom the illumination of the display

panel *o +the bgyinning of a subjectts response.

The response latency analyses were thus basod on 4,094
corract rasponse trials, AU from each of the AU subjncts,

Tn addition to thesa, 1,261 +trials containing syntictic

srrorg  were  +abulatetl  for ahalysis, Thes: artors, of .

goutse, wora dus primarily to *he ptessure on the subiject to
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racpond q5 o quickly as onssible,
REHULTS

The two hasic modials, tha gramma+tical model (S3K>P) and

the porformance aods) (32?), were constructed in terms of

both tha numbwsr of +ransformations (P's) and the number of

elowentdry oporations  (FO's) which must be carried out in
order *o chang~ the stimulus torm +to 2 given response form
«ither through the kKernal ov diroctlys Counts in terms of

Fots differl from thos= pasad on 's priwarily in  terms of

giving mor. woight to the passive transformation., Passivi-

zation reguires five ™% while nagation  and inter;oqation
re;juire  only two wich., FEach [ is simply counted as a.unit
in the first version, as shown in  Table 1; the PO  count
appears in  Table 2, ani would wore closely represent the

"numbar of things +o b

%)

Aone" hy +he subject if he oporated
at a less alobal level than that of transtormations, These
are formally equivialent to Cheomsky's (1965, p. 144) elemen-

tary transformations,
s e e o o e o ok ok e e e e e e Yok e o o ek e ok oot o e Xk ot e o 0K
ITnscrt Tables 1 and 2 about lLere

He e vz ot e Aok e e Aok e o ol ol e e sl ole sl o e ode sle e sjeole e ole e ol ol ke e e sfedlesk ok

Followiny the grammatical notion that T's are applied
to +the hase form, oaply wotrk in this area viewed passiviza-

#inn, nejation, and in*errogation as adding sowething to the

g ,vn?, .YYIH-.
K]
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sentapce, theroby making it more cowplax., Thesa havoen to
be, for English, the oavertly "eark=d" aspects of voice,
mood, and wpodality being considered in  these studies,
However, in other langyuages, both torms are ovaertly or dir-
ferantly marked, As 3aker =t al. (1973, . 203) have

pointed our:

es. AN Fnylish szntence 1s not either
passiva  or not passive, It is either

pasaive or active, i.2., 1t nust have
an2  or ths other voice, Similiarly, a
sentance wmust nave a mood - wost .con-

monly eithar declavative or inverroqa- )
tiva - and a modality, eithar

aftirwative or negative. This suggests
that, rather than cnoosing to add a pas-
sive transiormation oi not, ths speaker
must opt tor one or the other positive
1spact of voice, and similarly for mood
and modality. The choices, of course,
are2 dictated by the speakert's intention
.o conmmunicate a specific meaning which
takes a particular syntactic form in a
Jiven language.

Thus 1* is clearer to view these factors as two-state
variahbles and to represent the stimulus and response pats=
terns as they appear heading the rows and columns of Tables
1 *o 3. Such,a characterization provides more explicit
intormation on the relatedness of sentance types and it does
hot, a priori , make one form appear necessarily any nore
¢amplex than anv other, A concept of complsaxity, from +*he

point o. view of the suhject, is hetter established by the

data rather than impos>d on it.

The t4 responrse litoncins (PLY's) were expressed as stas

nineas tor cachn suwrgect in oovdor to normalize their disccinne
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tion and to olininate overall ditfersaces amonyg subijncts
since only relative lifferonces between syntactic pattorns
Wware of interest here.. Mean staline £coles  wera computed
for each stimulug/response paiv for the AU subhijects, and the
total number of ~rrors committed in handling each pailr was
tabhulated, Thesg are reported in Tabhle 3 as means and as

sums reospectivoaly,
e ot e e Aok g e oK A d N i el o K ek A K O ek Rk ok
Insert Table 3 ahbout here

S e e A ke o ok ol feale sk X sie e ok e e e e o sde Wk A e o e i ke ole i e e e skofe deole skoke

In adiition to considaring the two extrem» wnodels = the
grameatical and the simple p2rformative one = three others
were considerad, If +the "mark-adness" aspect of the task

were *o arroct performance, 1i.2,.,, if adding or deleting

-

marka2rs were the hasic task, then it ought to be easier to
d2le+te what is present than to think of what must be added
to eftect a particular change, An add/delete nodel was
constructel by somewhat arbitrarily weighting delations as
2, 1 andl 1 steps tfor voics, mool, and wmodality; and
additinns 3s 4, 2, ard 2 steps, This was developed for hoth
the S3»X»R and the 3P paradigms, The tinal wodel considerad
tha  possitility +hat a subject wmight realize that the
syntactie torm of +thz stimulus was not veally required in

the  parformance of his *ask, ind he mignt havae b=2an able to

igrors 3t completely, TIf he wersly o2xtracted the basic




information concerning agent, verb, and object and than

expressed +thase in the required response form, he- would e

opagating in a hasic ¥»R modw:l. However, dllowance was made

for two steps in ordar to permit the subject to datect and - 7

reverse the positions of agent and abkdject in  passive

Sogtimuli.

“@orrelated with the responsa latency and the error data as

- “ghown 4n Tanle 4, Tn qenaral, the 'RL data appear to cor=
. P

" #elate better with a grammatical (S»K»R) model, but the

“gel.tionship +o a performance nodael (53P) is also signife @7'

“4{eant. The strongest relationship for the BRL data, © = LY

variance - wWnich is not too inpressive for a general model .

o s ot o e ot o e e e e ek ek Al sk sk A ol sk kol e ok o ok o ok ROk R Rk

rach of these  various “"strategy" nmatrices. was ..

for T's in the SPK®R form, only suggests about 32% common

e tngert Table U -gbhout here
8¢ e e g sdk stk ot e s e e sk s e s ole ole sl ak Tk B oR ok ok ok kol sk e Sk o K ek

Among  the modsls  themselves, any S»R pattern would

correlate a+ Zeoro with any S$3K»R  pa*tarn so the various

cortelations, wi*hin T's or FRO's, wcan be looked upsn as
independsnt predictorss Tha various $3R matrices (and the

5%K®N  forms), howaver, atre highly cortelated (about 97) 50

that differcncss among *thode forws woulld be difficulr Lo
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oo

‘discsrn, - The K>P nodel Gortalat@s‘strongly with the S>HMR

"patterns, but n2ap zZero with the S»R patterns,
. N - l

Since both S»K»R and Saﬁ.ﬁodals appeared to be somewhat
T‘*Jf%lated ta the RL data, elther different strateqgies werér“
-"wbﬁinq employed tor different parts of the ‘problem 'ox‘f
'i‘f?Sighificant variation in strategy from subject to subject
_Lﬁf;°gas being indicated. In an attempt to determine subsets off
'*.xgmbjpctg'who might show more consistent strategles, the data &
‘3_f§ete sabjected to a hierarchical  clustering | aﬁalysisfﬁ
 (Ve1dman,ﬂ 1947, p. 308). This indicated five f@latiV@1Y¥
lﬁ%&istinct Qroups with 19, 15, 14, 8, and 8 m@hberg{
»'?Eéspectively. Cortelation of each group's results with th@?
médals indicated that the first and third groups were besﬁ_

represented by a performance model (r = .60 and .38), while

ik

the second and fourth reflected the grammatical pattern (¢
S48 and  453)s  The fifth group showed no significant |

pattern.

The specific nature of the differences hetwaen these
groups, thoﬁqh potentially interesting, will not be pursued
heres It is hoped that the detailed, subdject by subject
analysea currently in progress will fully develop these,
agpecially in terms of the kinds of arrors committed and how
thege raelats +o stimulus anl respohse patterns as well as
tesponse times, For the moment it is sufficient to ohserve

that, obviously, no qgeneral claims can ba nade for any of

the models examined with raspect to the RL  data, Fupthet




gaperal analysis would he pointlass,

Response latencies, of couvse, have of ten been criti=

¢ized and judgad to h2 a poor dependent variahle hecause

" time can be consumed hy so many factors extransous to the -

~ prkocessiny to which the scores ire heing related. A seriou

& sffort was made in this study to limit the tiuming as much as.

possible to the period in whicl. sentence manipulation was

~taking place, but full con:rol is clearly impossible.

© #hatever has baen measured was obtained with a vrelatively !
:hiqh degree of reliability in the sense that the correlation .-
‘between - the nmean profiles (64 elements) of two randomly

gelacted halves of - 32 subjects each was 809 so that it i

S fot  a matter of non=systematic or random variation. It

giwply appears that time is being given to something oﬁhét»ii

than sentence manipulation as reflected in the models, and

‘ditferent sets of subjects are adding to these bagsic times

in different ways, Precissly what is going on in terms of

1]
response latencies is simply not clear at this time,

An obviously less ambiguous dependent varlable ought to

be +the ftrequency with which errors were committed in

changing ftrom ohe sentence form *o another, The models
tested besically reflect, in one scheme or another, the
number ot - things to be dohe in otdet to accomplish the
changess Clearly, the more things there are to do, the nots
0ppofﬁunify fot srror  sxlsts, do  erior fféqﬂénﬁy ghould

indicate model adequacy = assuming an appropriate one hasg

14
Ees
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heen supplied for testing., The reliability of this measure,

;Q aﬁc@) model expressed in terms of elementary operations,
Here it seems quite clear that only the performance model is”
'%@gedictive; The srror data were submitted to a cluster .

Jwiﬂﬁ&lYSiS 18 was done for the RL data, but here ﬁh@‘regults;“

 'ihdicated onIy‘one major' group of 51 subjects, a small:g:

i $écond group of 9, and 4 othars not fit¥ed into either 6ne+
ffb$~ﬁh@séa It seemed reasonable to view the results &si

‘peflecting a yeneral or common pattern and to conclude that '

"¢ritical variables (Note that the tows and c¢olumers of the

"~ to chahge from S5 *0 R Thirdly, the somewhat Dbetter

IR A AV L2l LR G DAL AR AT o

1%
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obtained in the same way as was done ftor the RL data, was

+799, almout identical with the other measure,

Table 4 shows a strong correlation of 81 (66% common, »7fom

variance) between frequency of errors and the S»R  (perform= .

¢

the performance model would account for the error data.
. o

Several immediate implications Follow from  this.

Firstly, the performance model suggests that the speclfic

gyntactic pattern of the stimulus of the response is not the , 4?

§%R pattern in Table 2 all have equal means of 4.5 %0!s.)

dhat ig critical is mainly the “distance" or humbsat of steops
tayulired to change from ahny given stimulus to any dJiven
rR8poOnse. Secondly, there ig no indication at all that thé
gsiubject detransforas to a base form and then builds a

response; he siaply makes the number of changes called fot
p

prediction 4in +terms of EO's rather thanh T¢s would suggest
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%ha% it is apbropfiate ko view passivization as wors than a

anitary change from tho point of view of the usarn,

$ince syntactic patterns as such do not dppear to he

bl
g

titical, it then becomes reasonable to reorganize the data -

“¥n terms of the typas of grammatical changes required,
“pegardless of response pattern, and to =xamine these acrossg =
~-&ll of the wtimulus patterns., The results of such a reor= ©

- -ganization are shown in Table 5, and zhey prove guite inter-

$ﬁ*$*#&**%*##**********t*****#*****##***
Tnsert Table 5 about here

Ao sie s e o ek sesie sk R ek ol e Aok ook Aok sk Rk ok kol R Bk ol solok ok

" esting., The data were subjected to an analysis of variance

‘using the AU subjects as replicates and dealing with the

four factors represent2d in Table 5: the voice, mood, and

modality of the stionuli (two levels for eac¢h factor), and

the types of chahqes (2i7bt levels) %

The'resultg shéwed a siqniﬁicanﬁ.differenéa dua fc' the
volce of the stinmulua, indicaﬁing that passive@ (742 ertors)
are, in general, more difficult to deal with than actives
(519 etrrors), This diffarence Qould not he predicted by tﬁe
simple pérfatmancé model, but this is the only major aspect
of the stimilus pattarn as such which appears to atfect the
1atas Mood and nodality do not, Brrors congldered as a

Function of c¢lianges show a tdther gimple; well-obdered
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- pattern, Repetition of the stiwulus sentence, the 'no
change' ¢ase, led to no mor> than an occassional orror in
rasponding, Simple mood and modality changes wasre oqually
difticult, but yoice change was twice as difticult as eithar

nf thoese, Thes moodl + modality change is roughly equal to

the sum of thoase two parformed singly, Similarly, voice -+ 57

mood and voice +- modality are equivalent to the sums of - o -

their single changeg, An additive model doas not quite hold
for the voice + mood ¢+ modality total = a result of about
320 would be expectad - but the simplicity of the pattern =

glearly suqggests a rather mechanistic approach to the task

F

quite in keeping with the dimplications of what has hean =

called hare, the performance model,

DISCUSSTON

There ig no particuiar need to belabor some of the more
obvious criticisms of sxperinents 5ﬁqh as this., It 18 guite
@vid%ni; for example, that the subject 13 not engagel in
hatural language processing in the sense of discourse, that
gentences without ‘a context are, to a . dgreat extent,
affectively meaninglegs, etc, These points arce clearly
recognized jdst as it is clearly recognized that no currant

grammdatical theory extends beyond the isolated sentencs.

Th~ motivation for this study was to try to make it c¢learg
that the ¢transformational qeterative grammatical models of
formal linguis*ics have 1little direct applicability for

describing how guhjects manipulate gentences, Some




HHHHHHHH 18
linguists, Ffor quite different reasons, would ' strongly

concur with this view,

~Many of the earlier psychological studies, however{
Zgirongly ﬁQQQ@sted that the qrammatical modsl characteriz&&"
“the manner in which the subjéc; has_ovqanizsd his knowledqe ;
‘about his lanquaye 50 tﬁat, by logical inference, it should'ﬂ
Tfgévérn how he would manipulate linguistic material., Ho Oﬂ@t?s,,¢3; 
“has overtly claimed that subjects detransform and then'""'ﬁum;

retransform sentences as implied here by the S$»KdR models,

v

[

_ but this position must-be recoynized as logically connected . .0
“¢o studies which claim to have found avidence supporting a .

generative gramrar as a model, Such theories do not provide . =

" for any formal mechanism which would permit the subject to
nove from a given stimulus form to a given response form

Wwithout tacovering the base or kernel form as a necessary

n

intermediate step., It the psychologists cited earlier were
not supporting the whole of the theory, then they should

have made it clear just what it was they were supporting.

The formal 1linquist, of course, need hot be concerned
about the "failurc" of his model to predict performance as
long &s no c¢laims are made aboﬁt the possible psychological
teality of his inventions, Similarly, the psychologist
should have vary Llittle dinterest in purely descriptive
grtammats wotivated by nonepsycholodical considerations,
However, 15 aoon as a Jinguistic theory graduates from being

ainply a thooty about the structure ot a language (Chomsky,
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:ﬂ957, pe U9) to.being 3  theory of the @structure of the |

knowledge of the usar of that language (Chomsky, 1965,

" pa W), then adequate pﬁychological-juﬁﬁification is raquired

 far the acceptance of that linguistic theory., It- is ndﬁfwh*fL
lgnger sufficient to defend such theories only on pur@ly-girfy

;ﬁgrmal, intrinsic grounds, as 'is currently +the case in ;

linguistics,

Psychologists must become fully aware of the fact that -
ths so-called processes implied by generative grammars are ..
only formal, descriptive devices used to provide economies . =

“in notation and representation of the underlying requlars.

i

ties linguists have discovered in language output, As

3

gch, the grammar provides a° device for assessing th@,é 
@ﬁammaticalness of a given utteﬁan@a.(a test could he mad@::”
to determine if the qrammar would "generate" or incorpétat@ S
such a string) but there is nothing in this matching process
Wwhich impli@% that grammar and user produce the string bf

the same means.

Az far as can be determined, the primary feason which

gome linquists (esgs, Chomsky, - 1965, ppr. 18<27§ Postal,

R e

1966; Bever, 1970) have given fotr claiming that their ¢uam=
mars ate psycholoqically raal 1in any sense is that the relas
tiong which they have §u11€ in+o the grammat stem frowm their
intuitions® abnut +heit language, Unfortunately, the
intuitions of various linquists do not often coincide and

the acrimony of the ensuing debates doas not instill a sense

e e S IS LSS S S
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aof confidence in the stability of. any ygiven fofmulation,
gpencer  (1973) has shown that mnon-linguists, are  more
gonsistent in their Judgments about lanquage data than
linquicts are, and he concludes  that ﬁ...linquistss
iﬂtuiﬁions should not bhe uncritiéally accepted as a secure
data hase for the derivation of a theory of natural lanquaqel”:

of the speech community_(p.'97).ﬁ

Soma linquists insist that their theories are, in fact,
"fesponsible to empirical, extrinsic criteria, but their use
of such terms would appear strange to the non-linguist,
“Prideaus (1971) has shown that what have been offered as en= -
‘pirical tests are actually only additional formal principles .
which are not empirical at all., He concluded (p. 3U5) thats
seothe effort to make grammars respon-
sible to somathing external to the for-
malism of the grammar - a necessary ainm
it our grammars are ever Lo he con=
sidered as representations of any kind
of psychologiril reality - has, to this
point, failed,
When psycholoyists have attempted, through their methods, to
test what they construe as the logical implications of curs
tent grammatical theory, if it 1is taken as a given, the

results are, for the most part, equivocal ot negative (Hatt,

1970) .

A raview of the quickly growing series of studies which
have examined how subjects manipulate language stimuli

classitjied as 4 function of gramma*ical properties supports,
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as this study does, Bever's (1970, p; 342) contention that

gubjrcts do, in fact, wmanipulate linguistically defined

T

gtructures, but their behavior does not wmirror or directly

Y

. . s ¥
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Simulate the grammatical pp Qcesgey that relate those struc-

- -

tures within a grammar.

The roal iaport of this is the.implication that the mafla;

'jﬁtity of elements or structures includéd in a grammar.aré'“':

, iMpoctant‘as a hasis for stimulus and responsé descriptionffmvﬂ

-6t <classification of linguistic material, but the so-called, 

proce§$es implied by generative grammars do not govern or:
~describe how users relate those structures. This is so
simply because the grammatical processeés are pr0090$€” only
by the weakest of analogies} they are merely formal.exptes=

sions of relatedness imposed upon actually different struc=  f“'

f tures simply because the grammarian chooses to see them that

Wa Y. No such processes as such have ever been observed in

themselves ot in their effects

many a useful technical term has had 1its wusefulness
destroyed when 1itsg definition has been permitted to becone
so broad, so inclusive that it fails to convey any precise
information, If the2 concept of a grammar is not to share
this fate, then it should be limited +o its essential
function within the study of language and psychology.
Language 1is, in fact, systematic and the nature of tuat
gystenm, for any dgivan language; 18 discovetable and

¥
degeribable it adequate wsamples of that language | are
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analyzed, The possihle descriptions are, by definition,

gramaars of that language,

Tf a grammar is to be something more than a wmere
cataloyue of all of the structures observed to occur in the

“linguistic output with sufficient frequency to justify thair

inclusion in a grammar, than some attempt at a systematic =i

'faxonOmy ot forms should lead to statenents of felationship$  
lamong structures which will bettér reflect the systematicity
of the lLanguage, It was primarily for this rsason that the

5

‘goncept of transformation was proposed, and it is precisely

“these kinds of relations which are called into quastion here

'as an adequate basis for representing how users relate the

‘elenents of their lanquage, What kind of relationships
should be considered? what is the system of language which

should achieve expression through them?

In the laée 1950's, linguistics was captured by a
strong desire to reduce all of langdaqe to a meaning=free,
formal syntax where the relationships among postulated
gtructures wern~ adjudged to be true otr, at least, correct if
they were the simplast or most eigqanﬁ in formal notation,
In the 1960%'s even the strongest proponents of syntax had to
recoynize the sterility of an approach which was so reduce
tionistic, Some appreciation of the need for semantic con=
‘straints appearad, but a somewhat strained attempt to pree-
garve ét least the primacy of syntax and the eledgant formal

systems in which it had been expressed led to an attempted




-

distinction bhetween 1i2>p anl surface structure (Katz %

Postal, 176U Chomsky, 1945), Th= 1977¢9s have alraady shown

.anh eftoctive refaction of the primacy of syntax which is

rapidly being pushed 1into its proper subsidiary role as a
yeahicla for semantics (e.g., Chafe, 1970; Fillmore, 1968,

Lakoff, 1970), °

What has been Jdenmconstrated in this relatively brief

gpan of time in formal linguistics is a rapid shift from

_grammars tor the sake of formal description of the under-

lying vehicle of a lanquage to grammars for the saxe of
characterizing the structures people  use in trying +o .

communicate information. Clearly the latter system, and the

‘kinds of relations it anvisages, is going to be much nore

aomplex and irreqular than the former, but just as clearly
- . ,
it will be much more to the point for psychologists and for
psycholinguistics, hs  Allport (19861, p. 11) observed some

time ago in a 1iffa2rent context, "It is the duty of science

"+o 4illuminat-> what 1ig, not merely what is convenient, or

what 17 traditional.,"”

It is now abundantly élear that linguists must exanine
A qreat deal of experimantal data gathered by psychological
technigtes and that psychologists wmust obtain intormation
from linquists g0 that observations will be gatherod with

respect to relevant structures, In other words, thers is a

~neal fot a psycholinguistics which 4is not a hybrid, but

which ig a truly inteqrated, aingle AdAiseipline, The appar-
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ant autonomy of linguistics has heen rightfully eroded over %
the pagt ten ysars because languiage without consideration of 3
!
|
3 (] ;o - i s 4!
language users is a starils pursuit, However, as the true B
i i
’ i
. A . : + i - . 4
dimensions of opsycholinqguistics begin to emerge, the need 1
for sophisticatod linguistic analysis becomes greater and
greater in order to vrovide appropriata param2ters for that
discipline,
’
»
3
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FOOTNOTES

The au+hors ave indabted to Karel Sauby and John Gray

for thair carefu) gathering of the data for this study.

The analysis ;lso included an assessment of the eight
different sentenca sets to which the different grcups
of subjects wore assigned as well as the effects of the
se% of the experimenter and of the subjects, None of
those produge ! effects which would intluence the other

factors under discussion in this report,
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TABLE 1

NUMBER OF TRANSFORMATIONS LINKING STIMULUS AND RESPONSE

PATTERNS FOR A GRAMMATICAL AND A PERFORMANCE MODEL

*
Stimulus Eigpo§se Pattern B
Model Pattern* ADF ADN AIF AIN PDF PDN PIF PIN

Gram, ADF
(S+K=+R) ADN
AIF
AIN
PDF
PDN
PIF
PIN

(-

w N NN =N O
S W W N WwWw N
U W e W W

3
4
4
5
4
5
5
6

W W N W NN
B W W NN W NN

(¥ T -SH S V% B S VS T VS B
N W e W W

Perf. ADF
(S+*R) ADN
AlIF
AIN
PDF
PDN
PIF
PIN

w N NN =N - - O
N W N DO -
N W N R O N
= NN WO N
N = = O | w NN -
= N O = v W N
O N K N WD
O = = NN W

affirmative

: active D = declarative F
I = negative

passive interrogative N

ém
Conon
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TABLE 2

NUMBER OF ELEMENTARY OPERATIONS LINKING STIMULUS AND
RESPONSE PATTERNS FOR A GRAMMATICAL AND A

PERFORMANCE MODEL

Stimulus _ Rffponse Pattern*
Model Patternt* ADF ADN AIF AIN PDF PDN PIF P

Gram., ADF 0 2 2 4 5 7 7 9
(S+*K*R) ADN 2 4 4 6 7 9 9 11
AIF 2 4 4 6 7 9 9 11

AIN 4 6 6 8 9 11 11 13

PDF 5 7 7 9 10 12 12 14

PDN 7 9 9 11 12 14 14 16

PIF 7 9 9 11 12 14 14 16

PIN 9 11 11 13 14 16 16 18

Perf. ADF 0 2 2 4 5 7 7 9
(S*R) ADN 2 0 4 2 7 5 9 -7
AIF 2 4 0 2 7 9 5 7

AIN 4 2 2 0 9 7 7 5

PDF 5 7 7 9 0 2 2 4

PDN 7 5 9 7 2 0 4 2

P1IF 7 9 5 7 2 4 0 2

PIN 9 7 7 5 4 2 2 0

*A = active D = declarative F = affirmative

P = passive I = interrogative N = negative
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TABLE 3

MEAN STANINES FOR RESPONSE LATENCIES AND FREQUENCIES

OF ERRORS FOR 64 SUBJECTS

*
Stimulus Reﬂ?ﬁlse Pa_ttern
Score Pattern* ADF ADN AIF AIN PDF PDN PIF PIN

RL ADF 3.6 3.4 4.3 4.2 4.4 5.0 4.4 4.8
| ADN 3.8 4.2 4.9 5.1 5.2 4.8 5.3
AIF 3.7 4.9 5.4 5.2 4.8 5.1 5.4 4.9
AIN 3.9 5.1 5.0 5.4 5.3 6.1 5.5
PDF 4.2 5.0 5.2 5.6 4.6 4.6 4.6 4.
PDN 5.4 5.2 6.0 6.0 5.0 5.0 5.5 5.0
. PIF 4.2 5.5 5.4 5.7 5.1 5.5 5.5 4.5
PIN 4.2 5.2 6.5 5.8 5.8 5.9 5.1 4.1
Mean 4.1 4.8 5.3 5.4 5.0 5.3 5.2 4.8
Errors  ADF 1 14 10 12 26 16 32
ADN 3 5 29 7 22 10 38 18
AIF 4 10 4 13 25 24 15 32
AIN 7 8 19 4 22 35 31 20
PDF 27 28 40 32 4 9 12 15
PDN . 26 22 52 48 12 7 34 14
PIF 25 46 22 45 10 22 3 10
PIN 26 29 35 30 28 15 9 5
Sums 119 151 215 189 135 148 158 146
*A = active D = declarative F = affirmative
P = passive I = interrogative N = negative




TABLE 4

CORRELATIONS BETWEEN MODELS AND RESPONSE DATA

: Mean RL Frequency

Models Stanines of Errors

Transformations: S+R 0.26* 0.74**
S*K-»R 0.57%%* 0.19
K-+R 0.34*%* 0.11

Elem. Operations: S+R 0.34%* 0.81%*
S+K+R 0.49*%* 0.18

Add/Delete: S+R 0.24 0.63%%
| SaK+R 0.45%* 0.12

b

*r (p=.05) = .250 **r (p=.,01l) = .325
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