44772 -
National Library
of Canada

Bibliothéque nationale
du Canada

I+

Canadian Theses Division Division des theses canadiennes

o Ottawa, Canada
K1A ON4

-

PERMISSION TO MICROFILM — AUTORISATION DE MICROFILMER

-

e Please print or type — Ecrire en lettres mouléefou dactylographier

*

Full Name of Author — Nom complet de l'auteur

PATRIcIA -~ EvELYN LY NKOWSKY
Date of Birth — Date de naissance ‘ Country of Birth — Lieu de naissance
DECEMBER 28 [/ £43 CANPADA (
Permanent Address — Résidence fixe
204~ oSS — 83 AVENUE
EDMONTON | HLBERTA

Title of Thesis — Titre de Ia these

/93 W/}Wﬂ// y Q&m Clacces : '
CWWML o v Mﬁm //m g’&/[‘a,{ ﬂ/,wg 51,64444/@@

!

University — Université *P

Univeracly 37 Flbeln | /

Degree for which thesis was presented — Grade pour lequel cette thése fut présentée -

FH. D. -

Year this degree conferred — Année d’obtention de ce grade

/980 E "

Name of Supervisor — Nom du directeur de thése

s @'a% D'» (Ol okt Givere

Permission is hereby granted to the NATIONAL LIBRARY OF
CANADA to microfilm this thesis and to lend or seII copies of

the film. S

The author reserves other publicatibn rights, and neither the
~ thesis nor extensive extracts from it may be printed or other-
wise reproduced without the au’thor s wntten permnssuon

5

L'autorisation est, par la présénte, accordée a la BIBLIOTHE-
QUE NATIONALE DU CANADA de microfilmer cette thése et de
préter ou de vendre des exemplaires du film.

L'auteur se réserve les autres droits de publication; ni la thése
ni de longs extraits de rcelle-ci ne doivent étre imprimés ou
autrement reproduits sans |'autorisation écrite de 'auteur.

Date

/Qm /6 /g0

Signature

i

2

-NL-91 (4/77)




l * National Library of Canada )
Collections Development Branch

Canadian Theses on

Microfiche Service sur microfiche

NOTICE |

]
The quality of this microfiche is heavily dependent
upon the quality of the original thesis submitted for
microfilming. Every effort has been made to ensure
the highest quality of reproduction possible.

If pages are missing, contact the univefsity which
granted the degree.

Some pages may have indistinct print especially
if the original pages were typed with a poor typewriter
ribbon or if the university sent us a poor photocopy.

\

Y

Previously copyrighted materials (journal articles,
published tests, etc.) are not filmed. :

Reproduction in full or in part of this film is gov-
erned by the Canadian Copyright Act, R.S.C. 1970,
c. C-30. Please read the authorization forms which
accompany this thesis. : :

-

% g 'j
THIS DISSERTATION
HAS BEEN MICROFILMED
EXACTLY AS RECEIVED

Ottawa, Canada
K1A .0N4

Bibliothéque nationale du Canada
Direction du développement des collections

Service dbs théses canadiennes

AVIS

La qualité de cette microfiche dépend grandement de
la qualité de la thése soumise au microfilmage. Nous
avons tout fait pour assurer une qualité supérieure
de reproduction. : ’

S’il manque des pages, veuillez communiquer

avec l'université qui a conféré le grade.

La qualité d'impression de certaines pages peut
laisser a désirer, surtout si les pages originales ont été
dactylographiées & I'aide d‘un ruban usé ou si I'univer-
sité nous a fait parvenir une photocopie de mauvaise
gualité.

Les documents qui font déja 'objet d’un droit
d’auteur (articles de revue, examens publiés, etec.) ne
sont pas microfilmés. o

La feproduction, méme partielle, de ce microfilm
est soumise a la Loi canadienne sur le droit d’auteur,

SRC 1970, c. C-30. Veuillez prendre connaissance des:

formules d'autorisation qui accompagnent cette thése.

LA THESE A ETE
MICROFILMEE TELLE QUE
. NOUS L'AVONS RECUE

oot et msntbmts ap st | 2t




»

e THE UNIVERSITY OF ALBERTA

oL

A

-

THE DEVELOPMENT OF RELATIVE CLAUSES: COMPREHENSION
STRATEGIES IN ENGLISH AND UKRAINIAN -
: . by

| (:§£> PATRICIA EVELYN LYNKOWSKY

A THESIS ‘
SUBMITTED TO THE FACULTY OF GRADUATE STUDIES AND RESEARCH
IN PARTIAL FULFILMENT OF THE REQUIREMENTS FOR THE DEGREE
) OF DOCTOR OF PHILOSOPHY |
IN
LINGUISTICS

DEPARTMENT OF LINGUISTICS

EDMONTON, ALBERTA
SPRING, 1980



* THE UNIVERSITY OF ALBERTA

FACULTY OF GRADUATE STUDIES AND RESEARCH

The undersigned certify that they have read, and
‘recommend to the Faculty of G;aduate Stpdies and Reéearch,
. for acCepgance, a thesis entitled THE DEVELOPMENT OF.
RELATIVEféiﬁhSES; COMPREHENSION STRATEGIES IN ENGLISH AND.
UKRAINIAN submitted by PATRICIA EVELYN LYNKOWSKY in partial
fulfilment of the requirements for the degree of DOCTOR OF

PHILOSOPHY in LINGUISTICS.

v

Supervi;or




Thié thesis is
dedicated to my parents,

Peter and prhie LynKowsky



ABSTRACT

*j;he

three important language processing strategiesé namely, the

aim of this study is to investigate the‘effects’of

Interruption, , the -Word  Order, and. Para]lel ‘Funct1on

hypotheses, on the aquisition and comprehens1on of relative

clauses\‘ To this end four experwments were conducted, with

| ev1dence gathered from two languages English, a re]at1ve1y
fixed word order language, and~UKrainian' a h1gh1y inflected

]anguage wtfh reletivejy

~ between the ages of six to eleVen were tested_in two
_separate experiments inVo]Ving both‘Engltsh and Ukrainfan;

while the other  two experimehts proyjded adult normative

data in English and Ukrainian.

The results of the two studies WL}A ch11dren indicate

that Interrupt1on 1s the main factor affect1ng‘berformance

in . English, wh11e Word Order is the main factor in

UKrainian. The normative data obtained from both native and

adult speakers of English and Ukrainian support the resu]ts

of the comprehens1on stud1es, conducted w1th» UKra1nlan '

- children, indicating that Word Order 'is .the main factor

separating the four syntactic types tested. Although the

factors affecting comprehension in English and Ukra1n1an

children- appear to differ, an examination of the errors

%ommitted.vby both groups reveals a great'Smelarity in

N

flex1ble word order. Ch11dren



!
I

i
/

T - o
strategies. Both groups of children tend to/#epend on the

linear order of const1tuents The ‘results also/1nd1cate that
She ldon’ s Parallel Function Hypothes1s is not operat1ve 1n‘
the comprehehsidn of ‘relat1ve clauses in the ,stud1es
reported. o

The evidence from English and UKrainian suggest that
'relat1ve clause structures are 1nterpreted in terms of the1r
superf1c1a1 . form, suggest1ng thet funct1onal
surface-oriented models of eyntactic_descr;ptﬁon are closer
to previdihg insights info language acqu1s1t1on and
comprehension than .mpdels which place 11tt1e emphas1s on.

either functions or surface structures.

Vi
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CHAPTER ONE

INTRODUCTION

1.1 Preliminaries

One of the most interesting andufmportant aspects of
language acquisition’ is the child’'s development of the
ability to  produce énd comprehend complex structures.
Relativization, or relative clause formation, is an
important feature of English. syntax, but it has received
relatively littile attention in prior child .language
research, and although subordination is a basic, universal
linguistic process, little 1is Known abéut the actual
.acquisition of those complex structures which manifest this
process, pfimari]y because of the nature of the data base.
Until recently, lmost claims about the acquisition of
relative clause -structures have been made on the basis’bf'
production data, which are of 1imfted value if insight is
sought into the full linguistic capabilities of the child.
Consequent ly, re]afive]y little is known about the nature of
children’s grammars, or about the.re]ationship between the
principles constraining child language and thosg
constraining adult language. An investigation of .fhe
strategies = employed in\the combrehénsion of relative cléuse
structures in var?oqs languages would not only enable us to

provide a more precise characterization of these strategfés,

\
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but would also afford us the opportunity to 1nvestigaté the
way in which the lahguage processor! structures and
organizes gentendes containing embeddings. Such a study is
one step in the program of testing tg; universality of
1anguageF1earning “principles . and strategies that have beén

proposed by Slobin (1973), Bever (1970), and others.

1.2 The Role of Proceséﬁnq Strateqgies

In recéntAyears there has been a shift in emphasis‘from
a pgrely syntactic approach to language processing- toward a
more functionally or{ented one, invo]ving‘ the view that
comprehension is acquired 'through "a system of processing
Etrategies, whereby @ hearer associates 'properties of
surface structure with semantic information in a rather
’direct manner . Harada, Uyeno, Hayashibe, and Yamada (1976),
for ihstance, claim that such strategies are heuristic
procedures that "are eijther innate or . . . emerge at'some
distinct points during language development" (p. 202), and
they .therefore emphasize the importance of studying child
language, since whatever grammatical system the child has
Jinternalized is presumably based on the linguistic data he
has - ’experienéed’ through these héuriétic procedures or
perceptual strategies (p.v 202) . Deve lopmental
péycholinguistic studies, then, should provide a rich data
‘base for the study of comprehension strategies. Slobin

The notion of a " language processor’ will be used to refer
to the individual involved . in language production . and
reception, and not to a formal parsing device.

-



{1973), for instance, has attémpted to characterize some of
the strategies and "operating principﬂes" which he suggests
govern language acquisition and comprehension. One §uch
prihcip]g proposed by Slobin is the anfi-interruption 1
constraint (Universal D) which he formuliates as: "Avoid

interruption or rearrangement of linguistic units" (p. 199).

Sheldon (1972), whose work on relative clause comprehension
is probably Bne of the first important studies in
developmental ‘psycholinguisfics~ to provide an empirical

account of the role of perceptual strategies in Chi]d
- language development, has submitted S]obin’s principle to
empirical test and has argued that her results did not

confirm- Slobin’'s predictions about the difficulty of
_interruption and word ~order*permutatidns for the language
processor. Instead, she suggested that the Parallel Function
Hypothesis was essential for explaining her results (1974,‘
pp. 72-3). This hypothesisistates that a complex sentence in
which coreferential NPs have the same grammafica] func}ion
is easier to process than a complex‘sentence in which the
coreferential NPs have different grammatical functions

(1872, p. 2).

Most éf the studies dn relative c]aUse formation have
utilized essentiél]y four types bf structures, each of which
contains a siﬁgle embedding. Depend%ng on the grammatical
function of the  head NP and the relativized NP, the

‘resulting four typesjof'relatjve clauses are represented in
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Table 1.1 below. The ffrst letter in each parenthesized pair
Fepresents the grammatical role of the NP on which the
‘relative clause is formed (Subject or&gbject); while the
second letter represents the grammatical role played by the
relative pronoun within the relative clause (Subject or
Object). . Ha]f of the sentences are se]f:embeddéd, with the
Vrelative clause on, the subject NP, as in types SS and SO.

These will be referred to as subject relatives throughout

this dissertation. The other half of the sentences are
right-branching, with the relative clause on the final NP,

as in typés 0S and 00. These.Will be referred to as the

object relatives. There are also - two types of relative
clause structures present in the representative structures -

those in which the relativized NP functions as the subject

~ of the relative clause (=SV0O word order), and those in which

it is the object (=0SV word order).,Fihally, in sentence

'types SS and 00, the relative pfonoun shares the same

grammatical function as its antecedent. The four sentence

types, then, incorporate three syntactic variables: the
position of the relative clause, the word order in the
relative clause, and the grammatical function of the

relative pronoun.

1.3 Aims

The present study reports on four'experiments; One -

extends Sheldon’ s comprehension experiment in which

4

Eng]ish-épeaking children are instructed to move toy animals



Table 1.1

Types of Relative Clausé Structures

1. (SS): NP [ RP V NP ] V NP

The girl (that hit the bonybréke the doll.
2. (S0): NP [ RP NP V ] V NP |

The girl (that the bqy hit}) broke the doil.
3. (0S): NP VNP [ RP.V NP |

The girl hit the boy (that broke the doll). .
4. (00): NP V NP [ RP NP V | "

©The girl hit the doll (that the boy broke).

in accordancé with sfimu]us. sentences of the type
represented in Table 1.1 ‘above, ,which' were preseﬁted
}aurally. The second study r;plicates the experiment with’
Ukrainian-speaking children. Slobin's principles cdnceqning‘
interruptions and word order éermutatiOnsbare re-evaluated
in light of a differenf data-base, and the viability‘bfb
Sheldon’s notion of a ’para]leT function’ ‘constraint is also
subjected to close exahinatioﬁ. The other two sfudies, one
in Eng]ish‘ and one in Ukrainian, are designed to secure
normative adult data on the - re]ativé naturalness of the

vahious types of structures represented in Table 1.1. Some

of the inadequacies of Slobin’s Universal D are pointed out



and ways are suggested in which the vproposat' most be
constrained if it is to be eccepted es a viable language
prooeSSing constraiht. The maih.thrust of this research is
to provide some.chéracterizatiohzof the types of strategies
that are employed by children who are beyond‘the two- and

three-word stage of syntactic deve]opment}‘but who have not

yet attained complete adult mastery.

1.4 Overview.

Chapter Two discusses the effects of behavioral and

'developmental psycholinguistic variables on the acduisitioh
and comprehension of sentences conteining reTativercIause
struotures CIn Chapter Three various 1m1tat1on product1on'
and comprehens1on stud1es are rev1ewed 1n order to highlight
the problematic issues involved ih the: comprehension of
relative clauses. vTheo fact. that the 'results .from the
comprehension studies involving reﬂative structures‘do not
-neoessarily"reflect> the predicted order - of: emergence of
relat1ve clauses in the speech of children is cons1dered and
some explanat1ons are presented to account for the anoma]y
A summary of the ‘major 1ssues$1s provided, qlong wtth an
alternative hypothesis. | :

Chépter Four states the four hypotheses tested and
descrtbes the four experiments conducted, together w1th ‘the
. design  and ,motjvatton for each of the exper1ments The
‘resutts of the experiments are reported in Chapter F1ve

Chapter Six continues a discu531on of the results of the

- €
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experiments and the implications they have fqr the study of

language processing strategies.



CHAPTER TWO

A}

PROCESSING VARIABLES -

-~

2.1.Pre]iminaries

'} .
This chapter is devoted to a review of the various

studies - that have ' addressed the ,pPOCessing variables
affecting relative clause acquisition and comprehension. The
first part.of the chapter addqeéses the role of memory as a
processing. variable-.in'thé product ior—eand comprehénsion»of
self-embedded structures. Although the specif{cs«of this

issue_ remain someWhat 'vague; the resu]tsv of reseabch
:condQCted in the aréa of relative clause comprehensioni
suggesﬁ that there is ; correlation  between short term
memory ﬁcapacify and 'the abil{ty to_compbqhend different
types of syntax (éraﬁam, 1968). It has been found; for
instance, that . tHe capacity of@the child’'s primgry memory
_increases as‘he grows older, and that the manner in which he
stores information also changes (Mehlér 1974) ~ Next, other
developmentalu psycho]inguiéfic factors are discussed wh1ch
deal with the strateg1es and heuristics children employ in
_senténce parsing. * Finally, on . the basis of these
developmental psycholinguistic principles, phediptions are
made about the expeCted order of emergence of relative

~clauses in the speech of children.



2.2 Processing Féctors

2.2.1 Memory constraints

/

| _
| The - investigation of self-embedded structures has
played an important role. in contemporéry lihguistic and
psychological studies.’ In English, se]f;embedding is

represented in sentences ch as the following:

2.1 The girl who is t{ny Tives in New ‘York.

2.2 The boy the girl the man hated liked died.

Sentence (2.1) above exemplifiés a single self-embedded
sentence, 2 whereas sentence (2.2):( is a multiply
'self-émbedded sentence. On the basis of the structural
compiexity inherent in multiply self-embedded structures
such as (2.2) above, Chomsky (1957) has argued that. finite
state ‘Systems are inadequate for the description of human
languagé, and although 1linguistic theory allows repeated
self-embedding, an -automaton with a limited short term
memory éannot process .sentences with unlimited
self-embedding (1963). As ‘M{l}eb'and Isafa clearly put it
(1964) : o
" The fact  that '  an indefinife number  of
self-embeddings is grammatical, yet at the same time
psychologically unacceptable, would seem to imply
that a clear distinction is necessary between our

theory of language and our theory of the language
user. (p. 284) :

2 The terms self-embedded, center -embedded, and nested will
- be used interchangeably throughout this dissertation to
-refer to sentences such as (2.1) above. . ‘
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The diffiéﬂﬁty .associated with  processing multiply
self-embedded sentences was thus one of the key factors in
formulating the distinction bethen competence- and
performance,»Bever (1970) has alsé pointed out that
either we hust accept the current form of generétivé
grammar as incorrect, since it cannot -avoid
generating center-embedded sentences in a natural
way, or we must appeal to an unspecified perceptual
- strategy to account for its difficulty. (p. 334) :
Chomsky and Miller '(1963) have attempted to define such a
 perceptua1» princip1e~and in so doing have attempted to shed
- some light on the nature of human mémory. They suggest that
a comprehénsion process may not interrupt its own operation
more than once, primarily because .it isbdifficult for the
comprehension device to utilize a procedure while it is iﬁ
the_vcourse' of executing that procedure. Miller and Isard
(1964)  suggested  that the difficulty is caused by
intérrﬁption- of a Sﬁb-routine ‘for interpreting relative
‘cléuses; when confronted with a multiply self-embedded
sentence, the hearer starts using his sub-routine; ha]f-way¢
;through it hé has to interrupt it to start again; and so on
for each embedding. | |
More :recently, self-embedded structures have played an
important . role in the formuiation of perceptual or sentence
prdcessing strategies3 (Bever, 1870), and in the suggestion
of performance cénstraimts on universal grammars (Kuno,

3Thboughout ~this dissertation the notion of "perceptual’ - or
'processing’ strategies will refer to those strategies

employed by language users in sentence comprehension, not to
lsentence production. .
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A ‘number of experiments. have been conducted in an
attempt to determ1ne which strateg1es are utilized in the
processing of multiply embedded structures, but have ‘shed
little ]1ght on the issue of process1ng (pars1ng) strateg1es
because  of the highly unnatural character of. such
structures. Cook = (1975, - p. 205) concludes that the
- strategies .used' in the various experiments were a function

of ' the particu]ar‘ experimental technique involved, and
consequently could reveal little about the essential’ aspects
of normal 1angda§e processing.the variety of tasks employed
is matched by the variety -of explanations proposed to
account 1 for the results. Yngve (1960), for instance,
ssuggested that the structure of embedded cliauses tends to
-place an excessive load on the temporary memory used for
speech processing. Miller and Chomsky (1963) agreed that
memory limitations are ihvolved, but dﬁeagreed about the
importance of such‘structures. Fina]ly,\Bevef (1870, p. 28)
provided experimental evidence in support of a "eeqUentia]
labeling strategy" of clause closure which states that "Any
Noun-Verb-Noun (NVN) sequence within a potent1a1 unit in the
surface structure corresponds to "actor-action- obJect He
- argued _ that “the. sequential 1abe11ng strategy plus the
general perceptual. principle that "A stimulus may not be
perceived simu]taneous]y as haying th‘positfons on the same
clessificdtohyr dimension” bé{h contribute to the pFBcessing
difficulty. Thus, in a sentence such as "The dog the cat was

scratching was- yelping," the"ggg is simdlténeously the
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subject of was yelping and object of was scratching. This

suggeets that the presence of that would make the sentence'
easier “to comprehend by prov1d1ng cues as to the sentence
structure. Th1s_pred1ct1on was confirmed bynsome experiments
(Fodor & Garrett,- 1967; Hakes & Foss, 1970),}but not by
others (Foss & Lynch, 1969) . Schlesinger;(1968) was able td
‘show that the difficﬂlty in unQerstanding seﬂf—embegded
vsentences decreases  when the predicéte is praghaticél]y
approprsate tol 1t§ subject. The var1ety of exp]anat1ons‘

1
eeems to suagest that many of the mental processes be1ng
tapped are on]y indirectiy 11nked to normal comprehens1on
‘Furthermore, a]] the studies ment1oned have dea]t with the
comprehension of multiply embedded relative clauses,\ﬁhich.
as Stclz (1967) points out, are rare tn normat speech and
represent a new grammatical structure that has to be learned
by the subjects in‘ such experiments. Bever: (1970) has
hypothesized that;vthe language processor - never develops
strategiee forv the percepticn bof sentences which are not
leérnable, and that the;speaker never acquires structures
that\'are '%mpossigle’~tc :understand; consequent]y,_centain
aspects of . sentence' structure \reflect the perCeptuaI
conStraints?ipleced‘ ont'it’ by the <child as he learns the
structure, and.by the adult as he utters it. . k

v On  the asSumption that mu]tiptyfembedded sentences are
difficu}t for the adult processor because he has not

.deve]oped strateg1es for “interpreting these“ “unnatural’

structures, one could argUe_that.by the same token single

N
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embedd.ings ’may seem ﬁequally unnatural to the child first
learning them: If the- diffjculty in comprehend1ng
self-embedded sentences is;' in fact, due to short term
memory limitations, it is reasonable'to expect'that this

property of linguistic structure would be difficult for“the

-
-

child language learnerf Such a constraint would presumably . -

affect the order of acquisition of relative clauses,. and we
wou 1d expect object relatives to emerge first by virtue of
the fact that they contain no interruptlon of the main

clause (cf. Table 1.1 above).

2.2.2 Strategies

Slobin (1971) has taken the p051t1on that certain
predictionsé'about l1ngu1st1c development can be made on the
basis " of developmental psycholinguistic .constraints He
presents evidence that cogn1t1ve or semantic development may
be the true pacesetter in language acqu151tlon and‘that
“the appearance in. child speech of a new formal device
serves only to code a functlon which the child has already
understood . and expressed- implicitly"(1971 pp. 319?29)
Slobin proceeds on the assumption that cognitive development
precedes (exceeds) . l1ngu1st1c development, “and that the.

order of development of cognitive structures' is fairly

cons1stent across languages regardless of the formal means -

ava1lable for expressing such concepts Further the more
- & .

compleX” the lingulstlc devlce for expresslng a certain

. notion, .the longer it will take the child to achieve adult

P : 3
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mastery of the derce. He4has proposed that children come to
the ;aSK of ianguage learning armed with pre-determined
strategies which may or, may not be'compatibje w{ih the»
complex1ty of the fOrmal structure -being acquired. The..
- child, then, is simultaneously acquiring two Kiods of
cognitive systems that relate to and interact with, but do:
not necessar1]y parallel each other. On the basis of
crOss-]lnguistic data, Slobin (1973) has proposed that one
of the earliest strategiés that a child brings to the task
of grammatical development is the exbeota}ion that the order
of elements in an utterance can be related to basic semantic
relations, Oand he 'has Dositod the . fol]owing universal
constraint against 1nterPupt1ons which operates in the
processing of lanéﬁgge and in the construction of grammars.
(p. 199): ™Avoid interruption or rearrangement of linguistic
units.” In general term§, this principle. states “that | -
interruption or rearrangeMent of linguistic unitsrbTaceé'an
extra burden on sentencé processing aod\that'there is a
tendency to preserve ‘thé internal or basic structure of
linguistic units. Sheldon set .out to inVestigafe the
évidence for such a un1versa1 which she formulated as the’
fOIIOW1ng empirical claim (1974 p. 274):
A sentence with an 1nterrupt1on or Pearrangement of
linguistic unijts w111 be more difficult to process
than a sentence that does not ‘contain an
interruption or Pearraﬂgement
Slobin’s pProposed un1Versa1 principle can now be 1nterpreted
in the form of two hypotheses that make testable pred1ctlons

about the process1ng of relative cTauses
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THE INTERRUPTION HYPGTHESIS

Se]f-embeddﬁng contributes to psychological complexity.
THE WORD ORDER HYPOTHESIS

SubjeCt—?irst (SVO) word order is easier to process thén
object-first (0SV) word oRéer. (p. 2J

The Interruption HypothesiL‘c]aims.that sentences containing
nested clauses are more difficult to process than those
containing non-nested clauses. Thus, sentences . in which
relative clauses modify subject NPs (SS and SO) should be
more difficult to process than sentences in wirich the
relative clauses modify object NPs (00 and 0S), because fhe
§ubject relative in the former types is nested within Ehe
matrixAsentence and interrupts it. The Word Order Hypothesis
claims that a surface sequence in whiéh the standard word
order has been preserved is easier to process than one in
which the word order has not been preserved (Sheldon, 1977,
p. 51). According to this hypothesis, sentences‘in which the
object NP is relativized (SO and 00) will be more difficult
to process than sentences in which-the subject NP has been
relativized (SS and 0S). Implicit in Slob#n’s proposal,
then, is the prediction that object relatives Wi]] be
perceptually easier than subject relatives by virtue of the
fact. that there is no disruption of linguistic unifS'fn the
main clause, and heqpe object-relatives should be acquired
earlier than subjeét relativesi/ The expected order of

emergence . of relative clause structures based on both of
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these two principles is the fo]lowing: 0S 5 00 , SS > s0.

In bher research on the acquisition of English relative
. clauses, Sheldon (1974) argued that Slobin’s interruptiop
and word order hypotheses were not operative. In their place
she proposed the Parallel Function Hypothesis, which can be

formulated as follows:

THE PARALLEL FUNCTION HYPOTHESIS

A complex sentence in which coreferential NPs share the same
grammat1ca1 function w111 be easier to process than one in
which the coreferential NPs have different grammatical

functions.

She]don’s hypothesis, then, predicts fhe following order of
emergence: SS, 00 > 0S, SO -- with no predicted difference
between SS and 00 or between 0S and SO.

By formu]at1ng a set of developmental pr1nc1p1es based
~on Slobin’s cogn1t1ve prerequisites, Prideaux (1979a, 1979b)
has provided a pr1nc1p1ed basis for predicting the order of
emergence of relative clause structufes in the speech of
children. First, he points out the c1rcu1ar1ty that resu]ts
from Slobin’s def1n1t1ons of  formal ' and cognitive
comp}ef?ty: the cognitively simpler structeree W{TT'emerge
before - cogniti?ély complex structures, but those structgces
thatA emerge"fipst might be accepted as simpler on%}fby
virtue of o their earlier appearance. - He - resolves the

circularity " by appealing to a definition ‘of cognitive
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compleiity which is independent of language acquisition,
namely that thé cognitively simple structures are those
which contain no embeddings and express tHose propositions
in which the argUmehts are not themselves propositions
(Prideaux, 1979a). Coordinate 'construéfions are thereby
rendered cognitively simpler and should precede embedded
coﬁstructions in language acquisition in keeping With the
principfe of ’‘cognitive précedence.‘ Another principle of
cognitive psychology which S]obih( has adapted to
psycholinguistic"deveLOpment can be called (after Pridéaux,
1979b) the Qrincip]e of ‘functional expropriation’, which
states that new functions are first expressed by old
"structuhés. By applying the principle of cognitive .
precedence, Prideaux (1979b) predicted ,that conjoined
structures will appear in advance of embédded étructuhes} By
applying functional expropriation, - he predicted that
conjoined stuctures” (sentences, NPs, or VPs) will serve as
prototypés for the ear{iest relative clauses. Finally, by
applying a version of g\obin’s princip}e of interruption,

which he calls structural\integrity, Prideaux argues that

clause-final relatives should ampear before clause interna]

ones. On the "basis of these - i pendent preditions, he
- argues that the order of emergence will

0S > §S > sO.

as follows: 00 >
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2.3’Summary

In" this chapter we have reviewed same of the issues
associated with the behavioral and developmental
psycholinguistie factors of  language acquisition and
comprehension. Several studies have taken these aspects into
account and have postulated competing predictions regardiﬁg
the expected order'4of emergence of relative clauses
structures in the speech of children,tbut.aslyet, no clear
line = can be drawn -betweenl order of acquisition and
comprehension diffiéulties. Chapter Three provides a more
detailed examination of thgse issues by presenting research
evidence which bears directly on the pfob]em‘of acquisition

vs. comprehension.



CHAPTER THREE

EMPIRICAL STUDIES IN RELATIVE CLAUSE FORMATION

3.1 Introduction

" On the dbasisn. of developmental psycholinguistic
priﬁcipies, predictiohs have been made about the expected"
order of emefgence of /relative clauses in the speech of
cHi\dren (Sheldon, 1972; Slobin, 1973; Pride;ux, 197§bf; The
extent to which these predictions are borne out by the
actual acquisitional data reported'in'tHe literature will be
~discussed. However, the results from comprehension studie$
1nv61ving relatiQe clause structures do: not nebé;sarily
reflect .fhe order of acquisition - that is, the relative .
order of ease of comprehenéion does not appear to correspond
to the order of emergence of relative plaUses,in the speech
of children. Some possibilities . are then presented to
account for this discrepancy and anwaltérnative hypothesis
is propbsed. A crit{QUe of Sheldon;é error analysis (1972)
is presented, witb'particular emphasis on the inadeduacies
of her notion of é Paraliel Fﬁnction constraint oberatiVe in
language processing. Finélly;va summaronf the problematic .

_issues is presented.

19
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3.2 Types' of Research Evidence
To 'date, most of the research evidence in the area of

\

relative ' clause acquisition has come from three sources -
natura11s£1c observations (C. Sm1th 1970; Ant1nucc1 &
Parisi, 1973; Limber, 1975), elicited 1m1tat1on exper1ments
(C. Smith, 1970; Slobin & Welsh, 1973: M. Smith. 1975), and
comprehension  studies (Brown, 1971: Cook, 1973, 1975;
Sheldon, 1972, 1974, 1977 Legum, 1975; Harada et al.

, 1976) The results of these studies point to the fact that
- the d1fflcu1ty in processing relative clause structures is
due to the inherent complexity of the self-embedded

\

strueture -per se; that is, nested or self- embedded clauses
have the effect of 1nterrupt1ng the main clause, creating a
source of d1ff1cu]ty for the child, whose short term memory
capacity is less than is the adult s. S]obin'sf(1973)
anti-ihtehruptiod principle (UnjVehsa] D) emhodies such a

constraint (eee.Chapter Two) .

3.2.1 Evidence from production studies

3.2.1.1 Antinucci and Parisi’s study B

Antinucci and Parisi. (1973) discovered re]atiQe cladse,
constructions in  the speech of the1r subJeots as ear]y as
the end of the first year for the- g1r1 and the beginning of
the second year for the boy. The entry of full object
re]atives into the ch11dren s speech was simul taneous with
the entry of other clear cases of sentent1a1 embeddﬁng and

was preceded by prenominal mod1f1ers by about s1x months (in
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Sheldon, 1972, p. 14). Ogject relatives emerged first in
both subjegts.

3.2.1.2 Limber’'s study

Limber (1973) conducted a longitudinal study and fqund
that conjoined structures emerged at 2;2. The first relative
clauses appeared severa]k months after the advent of
conjunction and Were formed on object NPs, with no evidence
of formation on subject NPs. On]y one type of relative

- appeared . in Limber’s data, namely type 00. Limber accounts
for the striking absence of subject complexity (i.e.,
relativized ~subject NPs) in the early speech of children by
appealing to linguistic, psychological, and cbmmuhiéative
considerations. He suggests that the absence of subject
complexity may be due to an anti-nesting constraint (1973):

since' nésting is a“recognized factor complicating
production and perception even for the fluent
speaker, it is not surprising that children refrain
from using nested constructions. (p. 183)
Limber proposes an alternative explanation:
. . . pragmatic factors alone'may suffice to explain
~the lack of relatives involving subject NPs. There
is simply no opportunity for a relative clause in
environments where the NP is typically a name or
pronoun - hence no relatives on subject NPs. ({.
184) ' - _

" On -the,'basis of thé data obtained from his naturalistic

observations of children acquiring complex structures,

Limber has suggested a reliance on the following strategy:

“Do not apply syntactic opefations to any subject NPs" (p.

182).
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Spontaneous product1on data have their limitations,

however -as Chomsky (1964) has indicated:

the child’s actual verbal output is no more 11ke1y
to provide an account for the real under1y1ng
competence in the case of the child language than in
the case of adult Tanguage . . . . (p. 486)

Fraser,  Bellugi, and Brown (1969) have also  shown

experimentally that comprehens1on ab111ty in young children
exceeds their production _abjlity, although they hasten to
point out that parents do not conduct contro]led.experiments
to determine whether children really understand the

grammatical forms of .their parents’ comp]ex utterances or

: hether they merely recognize certain words and assume the
//iisst\\likely grammatical relationship, using the1r Knowledge

of the real worild.* Furthermore, they were unable to use
their procedure with children younger than three. The:
experiment reported’ by Shipley, Smith, and Gleitman (1969)
can. be seen as another approach to making hypotheses about
the Tlistening strategies children use, although one of the

major _.criticisms which could . be leveled at the

hinterpretations of the results is that the researchers were
.. confounding the notions of grammat1ca]1ty - and

Qcomprehensibi]ity’. Despite' the recognized limitations of

spontaneous studies, some interesting facts have come to

light, as indicated above.

e e e e A e = o

‘Diarists such as ‘Leopoid (1949) and parents in general,
consistently maintain that their children are able. to
understand more than they can say at every stage of language
~ development . ,
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3.2.2 Evidence from Imitation Studies
Further evidence in support .of the notion that
self-embedding is a serious: difficulty for the language:

learner comes from imitation studies.

3.2.2.1 Slobin and Welsh's study B S

Slobin and Welsh (1973) found that when their  two-year
old subject "Echo" was asked to repeat a cbmﬁ}ex sentence,“
she either 6mjtted the relative clause, changed thé comp lex
sentence into a compound sentence, or réstructured the main
and subordinate clauses, placing the.relativéAclauseﬁat the
end of  the sentence. A]thbugh the repetitions were -
grammaticaly correct, the .types of changes made indicated
that. she und;rstood' the séntencesdporrectly.lEcho had no
difficulty imitating conjoined structuﬁes, bUt was unable to
" repeat subject re]ativeé correctly. Sentence length cannot
be the source of difficulty, then, because some of her
repititionso‘were longer than“the model. The fact jhat Echo
was able to \modify the surface structhé and preserve the
meaning of the utterance, but was unable to produce relative
structures, points to ‘the fact- that if is the syntactic
structure of the relative constructions that is the source -

of ‘the difficulty.

3.2.2.2 Sheldon’s study

She 1don (1872) ‘noticed that children did not always

have difficulty imitating senténces with internal clauses.
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They were able to provide correct imitations if the sub ject
relativg clause was shbrt.(e.g., seven words), and if the
verb in the relative clause was intransitive (p. 11). In
their repetitions, subjects sometimes introduced a subject
pronoun which~repé§ted the subject NP, suggesting that there
is a preference for having the subject next to the verb, but
Sheldon detected a pause betwéén the coﬁplex subject NP ‘and
the predicate, suggesfing that .the child procésses the
‘complex sentence as two adjacent clauses, rather-than one
clause interrupted by.afother. If Sheldon’s observafion is
correct, by ' treating g%e gomplex NP as the subject,uthe
child is biasing his inp#t and construéting a sentence which
contains no 1nterruptjbns. Observations of this . nature

prdvide invaluable c}ués' about the possible perceptual

strategies children may be utilizing in processing complex

sentences.

3.2.2.3 C. Smith’'s study

In another repetition study, C. Smfth (1970) found that

three and four vyear olds had difficulty repeat1ng sub ject

re]atiyes. The errors made by the subjects were 1nterest1ng
in that they occurred in the structura]]y complex part of

thé sentence.  Smith also. noted that ‘beqause the

constructions that were difficult contained_complexity-in

Zboth sub ject and object/poéition, it is not the locafibn of.

the complexity that is the source of the difficu]ty. She

explains her ‘results_ by appealing to " the principle‘of

7

il
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' compression’ | . which states that the more
information-carrying elements that are dominated. by a
surface NP or VP node, the more difficult the surface is to
process (1870, p. 129). She states that
.. limitations on the memory and processing
. abilities of children account for the bound of
compression, apparently; therefore, we may call it a
mechanical constraint rather than a grammatical or
notional one. (p. 131) : . :
C. "Smith, then, claims that'compression is a propeFty of
sur face structure, and tends to place 11m1tatlons- on

children’s memory rather than on their. grammars

3.2.2.4 M. Smith’s study

M. Smith (1975) used an__elicited imitation task in

-

which 10 subjects aged 29-36 months were asked to imitate ..
sentences containing relative clauses in which nonsense
words were used "in order to minimize the effect of familiar

noun on processing of'thejeurface“(p. t07). His results do

not directly support Sheldon’s Paraltel Function Hypothesis

~as applied to relative clause formation. The total means do,

however, favour the ?NVN strategy .(Bever, -1970) ana the
Mihimal Distance Principie (MDP) (Rosenbaum, 1967). The MDP

simply states that in a complex sentence such as John is

eager 1o please, the NP neareet‘the verb (e.g., please) is

interpreted. as the subject. of the verb. Smith consequent ly
proposes a conJunctaon strategy in which the ch11d 1nserts

the conjunction "and" between the end of the ma1n clause and

. the object relative clause,'so that the subject of the main
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™
clause is interpreteo 5%, the extraposed subject ofwthe

embedded clause. His interpretation of the results is‘
therefore based on the assumption that 0S and SS relat1ve
structures are ]ess complex than the 00 and SO types because
the1r superf1c1al structures suit the NVN strategy, the MDP
strategy, ~and hence a con3unct_analys1s. In short, the 0S
@nd SS  types can be analyzed as conjoined-simplex NVN
sequences witb coreferentia] subject NPs. That is, the DS‘
and SS types are claimed, by M. Smith, to be 1nterpreted as
- structures of the form [NP V NP and V NP]. | |
Evtdence - from »1m1tation studies indicates that
interrupttons are’ d1ff1cu1t for ch1ldren However, imitation .
doesa not necessar11y reflect 11ngu1st1c competence, for
"people can, within limits, 1mttate‘sentences they do not
understand. ﬁurthermore, if the“childAdOes'interpret_what he
imitates, we have‘no way of knowing whether he assigns the
stimutus the same interpretation as does the _adult
Imitation data, then, provide 11m1ted 1nformat1on about the
process1ng of relative clauses Accord1ng to Sheldon (1974),
“the . cr1t1ca] 'ev1dence fob any claim about children’s
competence must come from a different type of data; that:is,
from facts about how ch11dren understand re]at1ve clauses”

(p. 274) .

Q

3.2.3 Evidence from ComprehensiOn §tudies'

a A

&23.1Bmmwssnmy‘

Brown (t971) investigates the holelof a) position of

~
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3 2.3.2 Sheldon’s study
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embedded relative clauses, b) grammatical functi6ﬁs)of-the

. - ) - N
relative pronoun, and c) the relative pronoun itse]f, in

sentence & comprehension. He used a p1ctu§e 1dent1f1cat1onv _

" task .in - which the 'subject was to indicate wh1ch of two

'pictures corrésponded to a=sentenee read aloud. The subjects .

were 96 ch1]dren d1v1ded 1nto three equal groups<of ages

3;0-3;9, 4;0-4;9, and 5:0-5:9. Brown found that the 3 year

olds performed 's1gn1f1cant1y worse than 4 and 5 year olds.

With the 3 yeaf olds, correct scores 1ncreased w1th age in

montﬁ;,xwh1ch was not\true of the older children. He thereby

coric luded that the 3 year olds were going thrdu@h a critical

peri of relative clause deVe]opment. Unfortunately Brbwn

bobled the data, therebx obscur1ng deve]opmental trends. He
found no swgn1f1cant d1fference between the subject and;

. object relat1ves, but did find a significant interactidn
: . . . / )

between the pos1t1on of embedding and the"rote of the

*relative pronoun. That is, sentences in which the re]atdve
' pronoun functioned as subJect of the re]at1ve slause were
"generally easier to comprehend than those jn wh1ch it
functioned as object.  The relative order dt ease of

comprehens ion from easiest to hardest was" SS > OS > 00 >

predicted developmenta] orders suggested in Chapter Two

k-
n

| Sheldon (1972) used a toy-moving exper1ment to- test the
y
V.

- .comprehension of chilidren between. the ages of 3;8 and 5;5 in

g -

., S0. Brown's results, then do not ref]ect any of the three‘,“
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order -to investigate the evidence for the Interruption
Hypothesis,” the Word Order Hypothesis and the Para11e17
Function Hypothesisl The 33 children serv1ng as subJects
were d1v1ded Tnto three equal groups, with ages (I) 3:8-4;3,
(I1) 4;8-411, and  (I11) 5;0-5;5. They were asked to move
toy anima]s in  accordance with instructions in sentences
read by the experimenter. The four sentence types were
contro]leo for three syntactic variables - tne position of
‘the re]ative clause,.theuword order in the relatiye clause,

-t

and the grammatical function of the identical NPs (for

representative. structures see Table 1.1). She]don's results
do not conf1rm Slobin’s pred1ct1ons about the d1fflculty of
‘1nterrupt1on or word order permutation for the language
processor. That is, children’s performance on sentences with
interna] relative c]auses did not d1ffer s:on1f1cant1y from
their performance on sentences with final or object relat1ve‘
. clauses._,Furthermore, they ‘did not make more errors on
sentences which had the subject NP reTativized than they did
on fsentences wh1ch had the object NP relat1v1zed As with
Brown' s subJects, per formance 1ncreasedww1th age. Although
there was no significant effect of relative c]ause position,

there was an 1nteract1on between pos1t1on of embedd1ng and
. re]atwve pronoun function. More spec1f1ca11y,‘wh11e the SS
" and 00 structures d1d not d1ffer s1gn1f1cant]y in ease of
'COmprehension,‘ nor - d1d the 0S and SO structures -the pair
(SS+00) was s1gn1f1cantly easier to comprehend than the pair

(0S+S0) . Sheldon attr1butes th1s result to what she terms

. .



{;gTable 3.1 Relative ease of each type of structure (with
mean number of correct answers for each, out
of 3 possible) for each age group (from
(Sheldoqg 1974)

Age Group : Relative Eaée (Mean Correct)n

b

I (3;8-433) 00 (1.36) > SS (1.00) > 0S ( .54)> SO (.18)
IT(436-4311) 00 (1.64) » SS (1.45) > 0S ( .91)> SO (.73)

IITI(5;0-5;5) $S (2.27) > 00 (l.?S)) 0s (1.17) > SO (.64)

Average Mean . :
Score: . §s (1.58) » 00 (1.52) > 0S ( .88) ™SO0 (.52)

the ‘parallel function’ constraint, which states thaf
structq;es like 00 and” SS, in which the relative pronouh
plays the same grammatical-role fn'the relative clause as
its antecedent NP in the ﬁgtrix clause, will be easier to
comprehend than structures in which the,relatiVe pronoun and
its antecedént" serve differen£ functions. Her results, 1h
terms of the relative:ease of each structure (mean number@of
correct responses for each) fbr. each age  group are

"represented in Table 3.1.

3.2.3.3 Legum’ s study

Sheldon (1977) reports that Legum (1975Y replicated the
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toy-moving eb/eg_men$,/051ng monolingual English- speak1ng
subjects ranging in age from 6 to 8 years of age and found
that there was no reliable effect of age (Sheldon, 1877, p.
7). Also, there was no significant main effect for
embedding; performance”on eentences with nested olauses (SS
and S0O) was not significantly d1fferent from performance on
sentences with final relative clauses (0S and 00).
Performance on ‘parallel function relatives (00 and SS) was
' significantiy better than per formance: on nonparallel
fdnction' relatives (p < 0.01). Legum's resu]is,h then,
replicate Sheldon's'rindings for a different age ranoe. His
results sdpport' the Parallel Function Hypofhesis-°and
indjcafe that the 'paralilel function constraint’ operates in
achisition as late as 8 years of age. The only difference
between Sﬁ’Edon $ younger group and Legum’s older group was
in how their performancevwas affected as a function of which
" NP s relativized, for ' Legum found that sentences with
relativized subjects ILSS and 0S) were gignificantly easier
than sentences with relativized obJects (SO and 00). Th1s
variable seemed to have\go\effect on the performance of the

younger group, although there was a trend 1n the 5 year old

) ’group in favor of sentences w1th relativized subjects. Thus,

the varlable of word order in the relative clause appears to
be an age-related factor, according to Legum’'s results: it
does. not appear to play an important a role in younger
chi]dren’s ‘:ompr henSion. of :Eng}ish,_ but ' is relevant to

older children (1877, p. 55).
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3.2.3.4 Harada’'s study

Harada et al: (1976) carried out an experiment on the
deve]opment of Japanese children’s comprehenswon of relative
clause constructions. They concluded that of the several
hypotheses proposed tu' account for the 1mba1ance of
performance of the four re]at1ve clause structures, only
Slobin’'s Interruption Hypothesis has the potential of ‘being
a universally valid account. Although it correctly predicts
thgt " center-embeddings will be ’ more. difficult than
right-branching structures, it fails té account for success
on the SS ‘stfuctu;es (i.e., a sttucture containing an
interruption of the main.c]ause).'ln an attempt to account
for such an anomaly, Harada et al. invoke the Juxtaposition
Hypothesis (JH), which predicts that cumplex sentences are’
“analyzed _és a juxtaposition dfbtwo clauses with a shared
sub ject; consequent ly, it predicts . that the Eng]ish
constquctions ,of thg SS type wi]]lbe perceptuallyloptima]
because they can bé understood correctly if the relat1ve
pronouns are 1gnorid Harada et al. also argue that the JH
accounts‘Afor the maJor1ty of errors observed in Sheldon’s
study, whereas Sheldon attributes the 1arge number of errors
on the 0S relatives to an over-reliance on the

“extraposition"” and parallel function strategies.
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3.3 The Viabilitx'gj the Parallel Function Constraint

Sheldon’s notion. of a ‘parallel function’ constraint
operating in language acquisition makes reference to the

grammatical functions of underlying coreferential NPs and to

their structyral configurafidns (1972, p. 23). This position

is unconvincfng because of the cfrcdlarity involved. If the

chfid  has access to information about the under lying

grammatical functions of the coreferential NPs, then it is

unneéessary for  him to rely on a parsing strategy which

assigns the very grammatical relations he already Knows . -

Consequently, given such an interpretation, it is difficult
‘to aréug that children empldy the ’para]ie] function’.
strategy ih parsing relative ciause structures?

Sheldon admits that.‘the ~inception' of the ’'parallel

function’ Constraint was inspired by Bever’'s (1970) notion

of a ’‘double function’ constraint operating in perceptual

strategies, but she goes to great lengths to point out the
differences between the two concepts (1972):

- parallel function refer® to - the grammatical

~functions that coreferential NPs have, to their
structural configurations. The function of an NP is
specified by the rules of the grammar and not by a
perceptual strategy . . . however, according to
Bever, double function is specified by the double
applicalion of a strategy that interprets surface
structures -and not by wunderlying grammatical
relations of the coreferential NPs. (p. 72)

In view of the fact that the child's task is, to impose a
structure on ' the v utterances he hears, surfacefrather than
derivational considerations would seem the more plausible

vehicle for.comprehension. It would be difficult to explain

%

J
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how a child would proceed to assign underlying grammatical
functions to structures he'{s in the process of écquirihg,
even within‘a data;analytic framework.

A crucial consideratidon which Sheldon failed‘to take
 intb account in motivating her ’péra]]e] functﬁ;ii‘ftrategy
 js the.role of actives and paésives within her ana]ygis; The
criticél consideration of whether the Parallel Function

Hypotﬁesis is defined on deep or surface grammatical
\reTatiénsﬂ has serious.implications for the ahalyéis. If the-
Péra]]elEFunctiOn Hypothesis is defined either on deep or on:
sur face Caéeé; ‘the introduction of passives forces the'.
Para]lelv ?unction Hypothesis to yield predictions which are
intuitively inéorrect“as deMOnstrated be]ow..Considér the

following sentences; - - | .

3.1 The boy (that was chased by the dog)'saw the man.
3.2 The maé saw the boy (that chased the dog).
3.3 The boy (that the dog chased) saw the man.
3.4i%he boy {(that the dog was chésed by)vsaw}the man.

_Each of thése éentences has a‘gggé and a surface word
order, in terms of deep and surface subject and object.
Consgquentfy, the quéstion of the 'parallel function’ can be
raised at eitherf the déep or éurface.']evel. Table 3.2
: provides the deep and - surface word order'fbr each of the

four sentences.

If the Parallel Function Hypothesis is defined on

t



Table 3.2 Deep and Surface Word Orders

Senbence'n dd Deeb Word ‘Order Surface Word Order
3.1 sfovsivo " s{svolvo

3.2 . | svo[svo] - . SVO[SVO]

5.3 - s[osVIVo s{osv]vo

3.4 _ ‘ S[sov]vo : . sf{osv]vo

‘surface 'relattons, ‘then (3.1) should be easier than (3. 2)

's1ncegr(3 1) has a ‘surface paraliel funct1on but (3.2) does
not. However th1s is an' implausible pred]ct1on tt the

Para]le] FUnct1on Hypothes1s is defined on g_;g relat1ons,
‘on, the. other\ hand - then (3 4), which has deep parallel
*fbnct1on shou]d be eas1er than (3. 3)f which does not. This
is also an 1ncorrect pred1ct1on Since the Paral]e] Function
Hypothes1s cannot be p]aus1b1y defined on either deep or
-'surface re]at1ons, then elther (a) passive sentences must be
;exc]uded | fromk: the ‘domain  of the. parallel funct1on
_hypothes1s; Idh (b) " the hypothes1s is falsified, orv(c) the
judgementS‘_afe" 1ncorrect S1nce (a) weakens the Paralilel
Function Hypothes1s greatly- and in an ad hoc manner, then

(b} must be the preferred choice, on a priori grounds.

‘ In order . to evaluate the hypothes1s empirically, a
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péychoﬂinguistic experiment was conducted in order to obtain
judgements as to the relative ease or "naturalness"” of all
the sentence types in question (Prideaux et al., 1979).
Naturaliness judgemedts were elicted for all types of:both
active and passive relative clause structures. The results
of the study refute Sheldon’'s Parallel Function Hypothesfs
‘regardless of whethef it isi defined‘ on'deep‘or surface
structures. That is, the Parallel Function Hypothesis cannot

be defined either on deep or surface relations, for once

voice 1is introduced as- a variable, the Hypothesis is

¥t

falsified. Within the actives, interruption was found to be

the only significaht'factor. In the passivesk only relative

clause word order was found to be important, with a

'preference for those passivized relative 'clauses which
o presérve the surface word order of (SVO) as opposed to
(0sV) .5 | |

It is odd that  Sheldon inVoKes . generative
transformational concepts to’exp1ain some‘phenomeha but not
others. For examp]e,_her notion of a ’para]lel function’ is
based on a | transformational geherativé approach to
linguistic analysis; vet, she ddes not treat relativization
ggg'vgg in the same vein. The relativization rile in a
generative  grammar applies wherever the structural
descripbion is;'met; consequently, re]ative clauses $hou1d

5 It is interesting that in reporting her study, Sheldon
found that her results did not confirm Slobin's predictions
about . either the difficulty of interruption or word order
permutations for the language processor.’
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configuPations for relative clauses do not specify which
surface NP can cor can not take a reldative clause. In her
study, however, Sheldon does take into account the cognitive
functionaltaspects of relative clause acquisition. '

Prideaux (1979b) provides a functional. exp]anation for
‘the apparent ease of comprehens1on of the paralle] funct1on
relatives, explaining that the SS structures can be modeled
on conjotned structures conta1n1ng a compound NP subject,
while the 00 structures are modeled on conJo1ned clauses.
The fact that 00 structures are mastered before the SS
. structures is to 'be expected if the former conJo1ned clauses
precede conjoined - "phrases in order of emergence. The
1nterest1ng question yet to be answered Yis why the 00 types‘
are produced first. : -

Another  suspicious aspect’ ' of Sheldonzs analysis
.concerns: the statistical evidence in support' of the
‘parallel function’ constraint. She reported that although
the SS and 0O structures did not d%ffer_stgnificant]y’in
ease of comprehension nor did the 0S and SO structures the
pair (SS+OO7 was s1gn1f1cant1y eas1er to comprehend than the
pair (0S+S0). Th1s is not surpr1s1ng, for the scores on the
~ 00 type relatives were by far ‘the highest at the outset. By
oooling ‘the high scores of the 00 type re]atives and the
scores on’ the SS re]at1ves, one would expect the sum to be
high, and therefore it 1s not surprls1ng that the resu]ts of
(SS+00) are s1gn1f1cant1y higher than (S0+0S), where both

scores tended~%t0' be - low' anyway. For these reasons the

3
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&

"parallel function’Q heuristic is highly suspect as a
1anguage-independént processing strategy, and as pointed out
by Prideaux (1978b), "it merely names the result without

explaining it" (pl;37).

3.4 A Critigue of Sheldon’ s Error Analysis

A significant aspect ofASheldon’s stﬁdy is her analysis
of the errors made by the subjects. Sheldon fd&nd that
pebformance on subject re]at{ves improved greét]y with age,
but thét performance on object re]ativeé impfoved much less
in comparison, which is to be expected if the object
relatives are firstito emerge. Further, she found that the
chf]dren were consistently intehereting the object re1atives
as modifying the main clause sugject NP. Sheldon takes this

as evidence of the fact that the child has overlearned a

‘

£

transformation of extraposition (1877):

. . . the children have a rule of Extraposition from
NP  which moves an internal relative clause to the
end of the main clause, and they over-rely on this
rule to interpret any relative clause at the end of
the main clause as if” it had been part of the
subject in deep structure and was transported by the
Ex%raposition rule to sentence-final position. (p.
- 64 ' ' : '

Sheldon cites the following as an ' instance of this
phenomenon, whereby' the child ‘“extraposed" the relative
clause - in her repetition, but moved the toys correctly

(1972, p." 55):



38

Given: The giraffe (that bumps into fhe lion) stands on
the horse. (SS) |
Repeated:»The giraffe bumps into the lion that stands on
"the horse. (0S) |

Acted: The giraffe K bumps into the lion / the giraffe

stands on the horse. (SS)

‘Yetd‘the object relatives were among the best comprehended.
'Funthermore, th#s“accdunt is'difficult to‘reconcile with the
fact that her results show no signifieant diffenenCe between
comprehension on | self-embedded and right-branching
Stnuctures. It is thus curious that a child who encounters»
no' difficu];y in processing self- embedded sentences would
resort to a strategy which presumab]y fac111tates process1ng
by ' extraposing the internal c]ause_ to - sentence-final.
posifion, 'essentia]1y making a]]'re1afives right-branching.
More. surpr1s1ng]y, Sheldon uses this as ev1dence aga1ns the
1nterrupt10n constra1nt
..51nce the use of the Extraposition strategy by

Boih’ English and French children -indicates the
systematic avoidance of continuous constituents and

the favouring of iscontinous constituents, the
f French acqu1s1t1 ata, 1ike the Engl1sh data,
- falsifies Slobi claim that children *will use

strategies of//speech perception wh1ch proh1b1t
interruption of 11ngu1stlc units. (p. 65)

_§5he also states that

both English and French speakers prefer to associate-
a relative clduse with an adjacent NP whenever
possible, evén in cases ‘where it can be associated
with either NP, (p. 64)

'dDespite the contrad1ct1on‘that appears in Sheldon’s account,

o
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{t can be argued . that such an interpretation of
."extraposition’ errors is,  in fact.' a mfsnomer, for it ,
directly reflects a distinctly tﬁansfobmatiopal notion of
moveigg?\\\rules. It can be - aréugd that the so-called:
"extréposif}bn stfafegy" is a consequence, not a cause, of
the ‘child’'s syntactic development. If the child's first .
éxperiencei‘wi%h re]ativeé' is predominantly with object
re]atives,‘a'neaéonab]e conjecture is that when exposed to a
éubject reTatiVe, the. chi 1d overgeneralizes on the basis of
the more familiar object relatiQes,'_p1acing the subject
'relative im sentence-final position, even though he may be
well aware that it modifies the subject NP. Such an
explanation ‘s supported by the fact that some ofiSheldqn’s
subjects Efépeated the subject relatives incorrectly but
pehformeJ the taék correctly. This p]acehent of all rejative ;
clauses in Sehtence—fina]‘position can be analyzed simply .as
an overgeneralization of a principie,the child has deduced
on‘the basis 6f his experience with the object relatives and
is quite.predfctablevfor a particular developmental stage in
neJativgl clause acquisition. For this reason, it is not
surprising that chiﬂdrén.db not findAsenténCes such és_the

one below ambiguous, whereas adults do:
3.5 A guy was datinggy sister who lives in Montreal. _

At one stage the child construes the relative as modifying

“only quy; later, he, too, finds %t ambiguous. Kimball (1973) !

IS .
N
\
\
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proposes a strategy which adults suppesedly utilized in
-

‘dealing with interruptions. He suggests that if a

discontinuous constituent is interrupted by too long a -

stream of speech, or if the ma1nvc1ause is interrupted by an
embedded clause, the l1stener tr1es to m1n1m1ze memory load"
by re]ying on the following strategy "Try to attach each
new word to the const1tuent Jthat came just before" (Kimbal],

1873). Such a strategy- would render the above sentence

'amb1guous for  the adult, but not for the child, whose-
vpehceptual - strateqy is not dependent on a sjmi]ah
constraint. The preferred adult analys1s in fact, is the 0S"
lxnterpretat1on basedvon Kimball’s predictions.

Finally, an ‘“extraposition ‘error"  on an SS relative

wou ld lead to a correct interpretation which - 11Ke1y

‘accounts for She]don s h1gh percentage of such errors (81%)

on SS re]at1ves (1972, p. 52).

An  obvious reason why subject relatives would be more

fact that the intetruption of a main clause by an embedded
QlaUse creates an.:adjacent surface sequence of nouns and
verbs that appear to be const1tuents of a c]ause

| . - - S
(SS)  The giraffe that bumps into the,lioh stands on t

b
(]

|

horse. - =

J
¢/

(SO). The 1lion that the vh9rse bumps jumps over t
giraffe. =~ - ] ‘ |

|

-

difficult to. process than object relatives is due to the .
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Sheidon . found that the most frequent and coﬁsistent mistabe
made ,on"bothx types of subject relatives was due to the
chilq‘s inébility td’ find the boandary: of the relafive
‘clause.® Consequently children would interpret (3.6) below

as (3.7):

!

A=y

3.6 The lion that pushes the horse knocks down the cow.
s . N
3.7 The lion pushes the horse fand the horse knocks down

the cow.

In éo doing, the children were apparently relying on what

.. Sheldon refeﬁs fb as an Ad jacency strétegy (1977):

. . 7 in parsing a non ound sentence, starting.
from the left, group together as constituents of the
same = construction ~ two . adjacent NPs (ire., not

separated by other NPs) and an adjacent, noninitial
verb that has not already been assigned to a clause.
Interpret the first NP as the subject of the verb, a
and the second NP as the object of the verb. (p. 65)

 ‘Ac¢ording to Sheldon’s exp]ication ~of this strategy, two

adjacent . NPérdo not_have to be contiguous, gnd the relative

‘pronouns do not. “count® as NPs. Sheldon reports that the

mgét " frequent and cpnsiétent error on the three sentence

- types, SO, - 00, énd',SS, was . an ’adjacency error’ . She

neg]eétsi,to. mention, . however, that this strategy. will

ccrreptTy ,pafSe'.onix 'the 0S relatives; eonsequently even

Yerrors’ will count as correct interpretations in this last

Situation.ﬂ

’

6 She ldon (1972) concluded that children abparent]y were not

- using either intonation or the relative pronoun as clues for

finding the boundaries. between the interrupting relative
clause and the main clause (p. 72). ‘ o

(%S
e
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Another commOn error in the responses of She]don S
subjects ‘was the 1nterpretatwon of the relativized nom1na1
in the SO relatives as the subject, which Sheldon has
referred to as. - the FNS strategy or
FIRST-NOMINAL-IS-THE-SUBdECT-STRATEGY This. strategy was'
particularly comoon with the younger subjects and its use
decreased markedly with an increase in’ age. She idon, then
exp1a1ns most - of the “errors “(i.e., other than those
considered to be random errors) as‘ an over-reliance on
either the Extraposition strategy, the Ad jacency strategy,

che Parallel’ Function strategy, the FNS strategy, or some

 combination of the above.

3.5 Conclusions

Although ‘the results of comprehens1on stud1es do not
directly 11]um1nate the problem of’ the order of acqu1s1t1on
of relat1ve' clause structures, they do reveal that the
governIng pr1nc1p1es discussed above play an important role

y//'vn exp]a1n1ng the relatlve difficulty.of comprehens1on of
the d1fferént structures., The results of this review, then

« po1nt to Xhe fol]ow1ng questlons which remain’ unanswered

‘ h

1. The research ev1dence from the comprehens1on studIes and
" the production studies “ig equivocal, w1th the ‘”
comprehens1on results in conflict thh those\of the

Spont7neous, production studies. This lack of consonance

‘ .
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between the results remains.to be resolved.

2. It was found that wordAorder within the active relative
clause had no signiﬁjeanf effect on comprehension. Yet,
there was some. indication that the ability to proqess
word order 'was ah age-related factor. To what extent,
thent .does word .order within a relative clause affect
the ease of comprehens{on?

3. Finally, what particular , aspects of the surface

structure facilitate processing, making some structures .

more difficult to comprehend than'others° What oreciselyvt

is the processor attending to? Is it the SVO word order

and/or the proximity of the verb and object? Is 1t the

ordering of the subject before the object 'that is

-cruciatl, or is the pos1t1on of the verb relat1ve to the

'subJect and obJect the issue? -

a

.'In order to i]lumihate these complex issues furiher,
additional experimegts dealing with reTEtive clauses were
conducted. with the specific aim of testing the 1nterrupt1on
hypothes1s and three distinct versions of the word order

hypothesis. Comprehension data from'two different languages

were gaihered to this end. These exper1ments are d1scussed

. in the fo]low1ng chapter.

I



CHAPTER FOUR

EMPIRICAL TESTING OF THE HYPOTHESES

1

4.1 The Hypotheses to Be Tested

The aim of this study is to provide. additional
evidence, bothr from acquisttion' and adutt language
..cemprehension, concernfng the various competing claims made
by the 1nterruption#hypothesis~and~different versions of the
word  order hypothesis. Slobin’s:"(1973)‘ interruption

hypothesis can be stated as:

| THE . INTERRUPTION HYPOTHESIS

Sentences in‘ which the nested clauses'interrupt the
matrix sentenee are more difficuit to process than
sentences in which there is no interruption of the main
clause (0S, 00 > SO, SS).
' i \ ’
.
“{ _ | |
/}he word order hypothes1s, as discussed in Chapters Two
.and;\*nree 7 can be d1ssected into three d1st1nct vers1ons
One vers1on ‘a more ngball statement simply states that

the bas1c word order (e.qg., SVD etc.) is to be maintained

in" a Gestalt. _ manner, and any violation disrupts_
comprehension. However , two other versions are also

possible.- One states that the relat1ve pos1twon of subJect

44
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and object musf be maintained, independent of the location
of the verb in order to facilitate comprehension; while thé
second versipn claims that the verb and object must be
contiguous, regardiess of order and regardliess of the
position of the subject. These three versions'of the'word

order ‘hypothesis can be stated as followgz

THE WORD ORDER HYPOTHESES -

a.. THE SVO HYPOTHESIS

Relative clauses which retain the basic SVO word order
are. more easily comprehended than cléQéesfinbwhich the
SVO word order is disrupted, (e.g., ih're]ative clauses,
SVO > SOV, 0SV, OVS).. o |

b. THE SUBdECT-OBdECT‘HYPDTHESIS

Sentences ‘with relative clauses in which the §ubject
precedes the object are easier:to process than Sentencés
where the objéct-precedesvthe éubject (e.g.,'in_relative.
clauses, SOV, sVO > OSV, OVS). _
c. THE VERB-OBJECT PROXIMITY HYPOTHESIS

Sentenbes containing relative clauses in whicﬁ the verb
and object are ‘separated will be 'mbre di .icult to
‘process  than those in which the verb” and Shjec
cohes iveness i§3 retained (e.g., 1in relative ciauses,

SOV, SVO, OVS > OSV).
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This chapter is. devoted to an examination of those
three hypotheses. First the different predictiens of each
version of the‘ word order hypothesis are discussed. Next,
indepeneent' motivation is offered for each version of the
word 'order hprthesis. Final]y,’ a set of experiments is
proposed to test each of the hypotheses. Each experiment_is
motivated by relating it to previous studies and each is
eetailed in * terms of .design, subjects, and stimulus
materials. |

It should be noted that the Word Order Hypotheses (a)

(b), and dc) are not differentiated in the predictions they

makKe about the ease of comprehension of relative clause

strUctures in English. There are on]y two possible word
N

orders in English re]at1ve clauses - namely (SVO) and (Osv)

as represented in Table 4.1,

Table 4.1 "English Relative Clauses,

~ Relative Clausevapes in English Word Order Sentence Izpes“

1.Relativized subject: NP [RP V NP] (SV0)" N\ s5 and 0s

2.Relativized object: ' NP [RP NP V] (osv) 00 and SO

»

On the basis of the three word order hypotheses, the

predlct1ons in Table 4.2 follow. A1l three versions of the
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Table 4.2 Predictions

Hzgothesis | Predictions
. . \ ’ B v >
Hypothesis (A): THE SVO HYPOTHESTIS 17 2
Hypothesis (B): THE SUBJECT-OBJECT HYPOTHESIS 122
Hypothesis (C): THE VO PROXIMITY HYPOTHESIS 172

Word Order Hypothes1s make the ‘same pred10t1ons for Engl1sh.
relative clauses. 1In Ukra1n1an, hongerﬂ the required NP
morphology allows’ fof more 'flekibflity in word order.
Consequent ly, these_ hypotheses ’make differeﬁt predictions
about the relat1ve degree of ease of comprehens1on EacH of
the two relative clause types. ‘cited for Engl1sh has two
variant word orders in _UKrainiaﬁj thus, the Qord ordersl
represented in Tdble 4.3 are all possible in Ukrainian
re]at1ve c1auses, where the relat1v1zed subject type (1) has

the two var1ants (a) ‘and (b), and the re]at1v1zed obJect

‘type (2) has. the wvariants (c) and (d) as represented in

Table 4.3.

Table 4.3 - Ukrainian Relative Clause Types
Relative Clause Types Word Order Sentence Types
(1) a. NP [ RP V NP'] .- (Svo) SS and 0S
b. NP [ RP NP V ] (sov) SS and 0S
(2) «. NP [ RP V NP ] (ovs) 00 and SO

/

d.” NP [ RP NP V ] - (0SV) 00 and Sso
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X,

% 0On the basis of the" three competing hypotheses, the
predictions of the relative difficulties of (a), (b}, (c),

and (d) of Table 4.3 can be formulated as in Table 4.4,

Table 4.4 Predictions
‘Hypothesis Predictions
Hypothesis (A): . THE SVO HYPOTHESTS ° a»b,c,d
Hypothesis (B): THE SUBJECT-0BJECT %YPOTHESIS a,byc,d
Hypothesis (C):A THE VO PROXIMITY HYPOTHESIS a,b,c> d

| This -chapter rev1ews the ev1dence associated with ‘each
_of ‘the. hypotheses presented at the beglnn1ng of this chapter
and then presents a formulat1on of each of the four
experiments conducted along w1th the motivation and a
descrlpt1on of the exper1menta1 technlque emp]oyed for “each.

) e - ~

4.2 Independent Evidence for the‘WOrd'Order;ﬂxpothesis

'As_ mentioned above, ‘the ' second hypotheSis(tested by
‘She ldon (1974) and Legum (1975) (in Sheldon,'1977) is the
Word Order Hypothesis, which c]aims that a surface sequence
in which the underlying word order has been preserved is
easier to process than one in which the word order has been
disrupted Accord1ng to this hypothes1s sentences in which
the obJect NP 1s relativized and consequently fronted within

.- the relat1ve clause (SO and OO) will -be more d1ff1cult than
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sentences in which the subject NP has been relativized (SS
and ‘0S), and thus a sentence such as (4.1) below should be

easier to process than (4.2): J

4.1 The boy who hit the girl Kicked the dog.
4.2 The boy who the girl hit Kicked the dog.

Preéumap]y  this ié because, according to the standard
transfofmationalist treathent of re]ativizafion} | the
Qnde;lyihg word order_is preserved in'thelsurface structure
of the relative clauses in which the éubject NP s
relativized. | | | | .

However, independent empifiéal evidence for a word
ordef strategy can be,found. Experimental data frdm studies
on children’s inte;pretations of passivé sentences, for
eXaﬁp]e,' revealed a tendency tQ 1nterpret word order in
terms of functiona] relations: NounyVerb-Noun sequences are
decoded as actor-action-patient structures (Slobin, 1966;
Bever, 1970). It was the results of such studies that
prompted Bever to suppose the existence of pérceptual'
.strategies " such as: "Any NVN sequence within a‘potential
internal unit  in the surface structure corresponds to
acton-action-object" (Bever, 1970). Further, proceeding on
“the 'éssumption that 3 and 4 year old subjects would treaf
qgviaht uttgrances, ih terms of the1r own\ﬁonstra1nts on
we]i-formedness. - Sinclair andv Bronckart (1972) asked
 Fréhch-speaking éhildren between the ages of 2,10 and 7;p‘td

(RSN
~
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act out deviant three word utterances consisting of two
nouns and a verb in its~inf{nitival form. They found that
the choiee of strategy emp]eyed by the children was a
function of their age, and that the developmental trend was
clear]ye toward a strategy in which the relative position of
the two nouns determirfed the interpretattons: the first noun
was consistently taken to be the subject, and the seeond
noun the object. An interesting aspect of  the study was the
analysis of how strategies changed with age. The4youngest

group first .tocated tne verb and then interpheted the

nearest noun as the agent. The hjdd]e group (4;11-5;11)’

located the verb and interpretea the noun nearest the verb
as ‘the patient. The oldest group 1nterpreted the first noun
as agent, and the second noun as pat1ent regardless of the

position of the verb..In fact, it was found that around the

‘age ‘of seven, the pattern NVN=AGx AC PA seems to be

extraordinarily forceful' even to the extent that the

EOHftict' between | the structural and the pragmatic

constraints often resulted 'in a refusal to act.'SheldQn

.(1972) claims .that' older chiidren usually give subject

statust'to the first NP because they have more language

experience than younger children and are ‘assuming that the

~subject comes first on the basis of the ‘high frequency of

the SVO word order in dec]arat1ve sentences (p 21). This

'corre%ponds to Greenberg’'s (1963) observat1on that 1n the

languages he eXaﬁined the surface word order in declaratijve

statements usual]y has the subJect preced1ng the obJect
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There are attestations to. the fact that word order
overrides morphoJegjca] " considerations in language
aceuieition, and comprehension. Although Russian is a highly
inflected language, Slobin (1966) found that RuSSian"
children first adopt a  fixed word order and learn the”
morphelogical 'markers later. Sihi]ar]y, Roeper ‘(1972)
reborts that German . ch11dren prefer an ordering of 1nd1rect

' object before direct’ object. Sentences with the order of
direct before indirect object were often understood as if
the order was 'indirecf before direct, even 'thoUgh.the
article in German'isa{nfleeted for the grammatical function

,of. the NP. When asked to imitate sentences with--the NPs in m
the order of direct befone indirect object, children tended
to switch the. articles = in their imitation, placing the
article for the indirect object with the first NP and the

‘article for the direct object with the second NP,

Further support for the child’'s 're]jance on a word
order strategy can be feund in interpretations of cleft.
sentences in Eng]1sh BeVer (1970) and- Sheleon (1972) found
that children 1nterpret object cleft sentences such as (4.3)

be Tow to ‘mean (4.4):

4.3 It's the lion-that the giraffe Kicks.

4.4 The lion kicks the giraffe.

4

Qhereas- they had no dlff1cu]ty understand1ng subJect cleft

sentences such as:
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4.5 It's the lion that kicks the giraffe.

Ervin-Tripp (1970) _ reports that children will interpret

object questions, where the questioned object NP appears in

surface subject position, such as Who djd John see? as

: meanihgi Who saw John? They d1d not, however, encounter ahy

d1ff1cult1es with subJect questions.

| ‘In these languages. then, linguistic cohstructions that
‘conetifute an exception to the SVO word order are d1ff1cu1t
to process because theyr are 1nterpreted as examp\les of
.sténdard word forder. Additional evidence was reported by
Legum (1975), whc found that adults, as well as child en,
often over- rely on word order strateg1es in processing the1rﬁ
native language. Legum tested monol1ngua1 French speaKers
between the ages of four and ten using Sheldon’ s toy-moving
‘procedure The French sentence' types ‘d1ffered ffrom the -
English in two'respects First the French relative pronoun
varies in 1ts form according to its function in the relative
clause - rthe form for the re]at1v1zed subJects is qui and
for objects the form is ggg Consequently, the function of
the relativized NP is marKed overtly and word order should
not be crucial for the correct 1nterpretat1on of the clause.
Error analys1s 'revealed however, that-the_subJects-were
- maKing SVO  errors, allowing word" order to _override
~morphological _markings. Another: aspeCt‘ in. which- French
differs froﬁ English concerns the word order w1th1n the

relative"ciause:' French has an opt1ona1 ‘rule’ of subJect
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postposition which places the subject NP .in an object
relative\clause behind the verb. One would eXpect that since
both (4.6} and (4.7) below are considered to be'sfylistic
vardants, the language 'Iearner wouid\ not have any”
diffiCUlty,“oecause the presence of. gue in the relative -

clause indicates that it is the object of the clause that is

relativized:

4.6 Le lion qde le cheval pousse fait tomber la
4.7 Le lion que pousse le cheveJ_fait tomber la vache.

‘The lion that ‘the horse ptishes knocks down the cow.’

Yet children interpret (4.7) as a subject relative,

suggesting that they,.are .ignoring morphological cues and

relying on an SVO sfrategy for assigning functional
re]ationships by means of other heurie}ics, namely a
re11ance on the standard word order of French As stated by
Sheldon "the evidence from French 1nd1cates ‘that Slob1n s'
Preferred Word Order Hypothes1s is a possible cand1date for |

a language un1versa1"'(1977 p. 61). o

) o

-

<.
As mentioned ear]ier w1th1n the past decade there has

been a shift ‘in‘ emphasis, from a purely syntact1ca11y
oriented approach to Ianguage procesi1ng to a more
functionally based one. This. '5new emphasis on the

communicative . . function of-_the sentence components has
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provided the impetus for' research which has shed light on
the issue of the;'function ”Of‘ the traditional sentence
subject (e.g., Ertel, 1877; Osgood & Bock, 1977).

Dsgood (1977) states that

~

. simple cogn1t1ons are. tr1part1te in structure,
.. consisting of the meaning of one perceived
entity, later of a subject NP, the meaning of the N
perceived” a8t1on or stative re]at1on later of a :
verb phrase, and the meaning of another perceived
entity, later of an obJect noun phrase (p. 92).
He notes' that it is 1ntu1t1vely obvious that for Action
relatjons, the natural order will be ACTDR ACTION RECIPIENT
He futher ponnts out that th1s is not a consequence of the .
fact that Eng]1sh is an SVD language Accord1ng to Osgood
(1é77,- p. 131), if we want to argue that the underlying

order in cognnz1ng for speakers of language types SVO sov,

and - VSO call - have the bas1c SubJect Verb ObJect structure,v C

then two types of related ev1dence mus t be brought to bear -
namely, the relative frequenc1es ,of these ba51c‘types in
languages 'of thetwortd, and secondly, the consistent use of .
SV0 word order in language deve]opment. \

Gneenberq '(1963) presents data on thtrty languages and
reports- that the dominant surface structures of languages
are almost un1versa11y VSO, SvO (most frequent), or sov -
thus practically never of a type whose dominant structure
has O prior to S (in Osgood & Bock 1977, p. 94).

Radulov1c (1875) reports that young ch11dren 1earn1ng ’
.Serbo-Croatian, whiCh' is a highly 1nflected language w1th
' eXtremeJ'word‘ order variat1on in adult performance, rigid]yi

adhere to Actor*Action-Recipient sequences. The significance
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of her studyglﬁes.in the fact that it compares English and
~* Serbo-Croatian. A1though both are sved laﬁguéges,_ 
 Serbo-Croatian is highly inflected and is'%xtremely variable

in xadu]t speech. The variability is controlled by what have

been referred to as “saliency" princ{ples: Radulovic

s

concludes that
contrary to . the adult model, which is relatively
unconstrained in its word order, <children's °
spontaneous’ utterances tend to follow a fairly
“inflexible wqrd-order pattern . of
"subject-verb-object, and that an ordered language
such - as English versus a heavily inflectional
language such as Serbo-Croatian exhibit identical
strategies with respect to the development of the | o
wor?l order patterns. (in Osgood & Bock, 13977, p.
133 : : o _ , :

Furthermofe,” asi the,inflecfionq] system develob§{’i£;first
gets " established in  the SVO'lorder,_ and on]yllaté; does
flexibility in word_order begin to appear. Alth¢ugh the verb
may shjft-about somewhat,'thereby explainingathé*presence of
VSO \éhd S0V, as wel] aerVO word,ordérs,'utterancesrﬁfth 0
.bgfore‘TS are practﬁcally non-existent.? Bqtes (1974) argues
'for; the operation of a salience principle to pccounf for

word order - in child language. Greenfield and Smith (1975)
. : . . R o

inveStigated .childrén at ,Fhe one-word stage ofxTahQQage : ?h

i S .

- ’Radulovic, examined the adult utterances to determiné
~whether adults reduce all their utterance to SVO structures;
‘but . found ‘word order in adult utterances to be extremely

variable (in Osgood and Bock, 1977, p. 133). This finding
seriously challenges :claims made by Slobin (1973), who has
suggested that word order in child language preserves the
order ,of the input adult language. Also, studies by Snow
(1872) - and others who have studied input to child language

<

-~ ("motherese*) have found ' that adults tend to modify their

own speech ' in -accordance with the»comprebgnsion’lever of .
their~ siblings presumably to facilitate comprehension and
consequently acquisition. ‘ S : S

<
)
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acquisition and found that the single element in a situation

which the ch1ld chose was that undergoing greatest change or

: emphas1s At the two-word stage Bates (1974) found that

Italian children expressed new high-information elements
before old low- 1nformat10n elements, and on the basis of her
observations proposed a pragmatic ,ordering principle in’
which the' strategy {s\ to place the moreasalient element
first. . S | "

The saliency of the SUbJeCt has been tested 1n other
'studies. inVolVing adult subJects Suci and Hamacher (1972)
used linguistic st1mul1 and found that it affected reactlon

.times 519n1f1cantly, favour1ng the initiator. Segalow1tz

Rl1975, p. 60) found that in the nonverbal condition, the

semantfc relationships indicated by act1on roles are
significant factors in the-pr cess1ng of v1sual 1nformation.'
He found that when both 1n1t1ator' and recipient are
» ment1oned 1n sentences, usually the initiator §§ the subject
of the sentence and is therefore commun1cated f1rst in the

the sentence He concludes that whether coded l1ngu1st1cally

* or visually, the 1n1t1ator of .an act1on has priority for the

'focus =~ of ,attent1on, and that‘ specyfylng no focus of
attention at all produces 'a focus  on the 1n1t1ator

e
e alowitz (1975) attempts to expla1n why the 1n1t1ator

should have process1ng priority, suggestlng that dinitiators

'occupy a, more central -focus position in’ memory. He

‘29‘

"1nterpreted  his results as supbort_ for'.a :cognitQVe -

N hypothes1s - that is,,jelements“in the ‘structure are
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conceptual primitiveeispecifying»the action_and the semahtic
relationships between the action and(the‘partieipants in it
(p. 77). ° | \

Osgood admits that while these studies are difficult to
interpret, “there are several ways in which‘a~sentehce )
construction can be 'more important’ with respect to the
needs Qf 'thetspeaker and hearer - they tend to confirm the
intuition that there is something 'different’ about the -

surface subject"‘(1977. p. 100} .

ca o

4.4 Independent Evidence for the. Verb/0bject Proximigy

Hyﬁothesis u

 As ﬁehtiohed above, Lehmann-(1973) has observed thet
languages }tend to*: conform to.certain pattehns of surface
word order, tor examp]e: which suggests that‘there is an
ihterplay between the'perceptual propertteekof human.bethgs
and the, stryctUral‘ ‘properties  of grammars. A]so;_
intehnupt{ons,,of Vcertain hain constituents tendq to. be
f?vqided, presumably becaLee they contribute'to péychologieat
comp]exity. In a 'tyﬁqlogtcal stddy’of surfeCe word order
Lehmehn -obServed that in consietentiVO languages sentential
verb modtfiebs sbch as ‘refiexive; : negat1ve, and
interrogative markers precede the verb they mod1fy, ahd that
'°nom1nal mod1f1ers such as relat1ve clauses fo]]ow the noun
they mod1fy. Ih cons1stent-'OV‘ languages,..the reverse
‘resulte. ' The ;'princjp]e_ Lehmahn extrecth fremv these
ohservations ,ie~that‘an igterruption Segarating theisubject

s
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from the rest of the sentence is not as difficult to process
as an ‘interruption separating the verb from its object -
that .is, the relationship between these tﬁo components of a
sentence (i.e., V and 0) in a given language f% always more
cohesive, and that the S in SVO tormulae is more independent”
than‘ are the categories represented by V and 0 (1973, p.
515.8 ‘Moravcsik (1971) suggested that whenever tWo wofds

.agbee as do a subject and verb, they denote a propos1t10n
and consequent]y go\itogether mentally. Most tules of

' agreement simply re1nforce such group1ngs and underline .

their  coherence as perceptual Gestalts. But rules of
agreement' can also’ link words that are compelled to be

Separated by other factors; In such an instance, rules of

' agrgement have an espec1a11y cr1t1ca1 process1ng funct1on

for 'theyv may provide the on]y way of 1nd1cat1ng that two'
words refer to the same ent1ty, Lehmann nqted that in no
language was he able to find only verb and object agreement,

s6 preSUmablyb recoverability of the retationshiplwould be

,Ndifficult“ if the components were separated. ‘Words that

" reflect _cloéely Tinked prepositions, then belong together"

in a _suﬁface constituent, 1t@would appear. Futher evidence

in support of the notion that a Vo unit forms a perceptual

unit comes from lgnguages where the V- and 0 can often be
lexicalized as a single‘verb form (e.g: ‘take a bath’ can be

lexicalized ‘as ’bathe y. If there is, in tact, an interplay
“_ Some theorists of the ' case grammar’ persuasion, in fact.
are in favor of excluding subjects from the base
phrase-structure rules ‘altogether, and suggest that subject .
selection is a form of top1cal1zat1on (see Southard 1971)

-

»
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between the perceptual properties of humen beings Ehd the
grammars they 1earn: as has been~suggested by Bever (1970)
and Lehmann (1973), this would imply that the relative
clauses should be more difficult to process if the object
®:2s been fronted, thereby separatihg it  from the verb.
Indeed, ‘one of .Sheldon's (1972) and Ervin-Trippfs‘(1973)
observations was that'the subjects'had.difficulty findtng,a
patient in relative clause types 00 and SOI orecisely-those,
‘in which the object is fronted $ These results suggest that-

the V and O form a perceptual bond Given th1s assumpt1on

the follow.ng prediction can be formulated:

The V/O PROXIMITY HYPOTHESIS

Relative clauses in which the object is fronted will
- be more difficult to process than clauses in which
there is no interruption between. the verb and
object. . -

* On the basis of thfs'c]aim we would eioect sehtence types SS
andbos to be less difficult to process than types SO and}OO(
Klthough this olaim resembles the Word 0rder»Hyoothesis in
its. predtctions Afor English, the motivation for propos1ng
SUCh‘ a strategy is different, forlit_essehtially oombines
aspeots- of. -both the Word ‘Order Hypothes1s and _ the

Interruption Hypothesis into a single prlnc1p]e wh1ch 1s an

attempt,at predicting how a language processor will organize

8The difficulty in  processing such structures could also’
conceivably be explainéd by the fact that when the object is
fronted as it is in types 00 and SO, the O precedes S, -
thereby v1olat1ng Lehmann’s observat1ons regarding- the S>O
constra1nt discussed above .
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information present in the surface .“structure into !
propositions by establishing semantic units or links among -
certain surface constituents. It appears that Slobin’s
restriction aga1nst‘8reak1ng up internal units is too vague
in its present formulation and should be restated as a
constraint specifically against the breaking up of tightliy

linked semantic units.

4.5 The Experiments

This study emp]OYs fbur expertments, two dealing with
English-UKrainjan bilingual children, the third with native
Eng1ishrsbeaking. adults, and the feurth, with adults whose
first 1anguage is UKrainian. The motivation for .each

experiment and the design is detailed below.

4.5, 1 Experiment 1;.The English Study

' .~ Palermo and Molfese (1971) suggest that a great deal of
fJingu1st1c.j development  occurs after 5 years of _age,
consequently, by studying ehildren}between the ages of 5 and -
M, weishould‘be in a better pésition to study the changes
that occur in the children’s strategies as they move toward
adult mastery"of their native language.‘b Research has shown'
that the earliest and mos t primitive strategy chtldren apply
o, v

is a ,semantically-based,one.‘The first aspect of structure

they attend. to is word order, which they interpretrin a

10 Accord1ng to Asher and Garc1a (1969), children well into.
their teens may st1ll be acquiring syntax
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rigid and invariant way, as evidenced by'the‘imposition of
an NVN=SVO interpretation on’passives-(S]obin,:1966).”it~is
iny after about 3;6 years of agev’that per formance on
passives indicates that gpi]dren aré attending to other
sur‘fface cués .‘ Languag‘é devel%men;c ¢an thus be in_terpreted
as the -development Qf‘ more and more strategiés for
interpreting 5 ~wider ahd >wider‘ range bf relationships

between forms. and-‘meahings. Adults do not have different

" strategies, . but rather a more complete set of sf?ategies,

according to Slobin. Although Bever (1970) and Slobin (1973)

‘have discovered a great deal about the strategies used in

early language development, there*\js ‘a considerable gap

between the early strategies that appear to depend uponkword

order and thé_-hbré sobhistfcated'onés utilized by adults.

Although the specifics of this evolution are vague, a

‘different stance has been taken by Slobin (1873) and others

(Ervin-Tripp, .1973), suggesting that the early operating
principlés are gradualiy replaqed ‘by more 'specific
strategies designed to deal with fhe partigular languagé'
being” écquired. Implicit in such a hbtion\is the'predict{qn
that stratégiés of language‘}processihg are first ‘more .

lahéuage independent and.then become more language specific;

- consequently, the earlier .strategies should be'thevbefterf

7

candidates for language-universal. processing heuristics.

Ervin-Tripp (1973, pﬂ-'139) found that, {Edegd, in the

deterioration -of lamguage skills in bilingual children, the

more language-specific rules were lost firét.'

i
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4.5.1.1 Desidgn -

This  study extends Sheldon’'s (1974) -toy-noving-
experiment  in Enéltsh  Twelve sentences ‘with relative
clauses were' constructed so that there were three examples
of each of the four types of relatives listed in Table .1,

Half of the sentences were self- embedded (with the relative
: c]ause on- the subject NP}, and half were right-branching
(with the relative clause on the final NP). The‘four
sentence types were contﬁ%]]ed for three syntactlo var1ab1es
= the pasition of the relat1ve clause, the word order in the
- relat1ve._ clause. and the ~grammatica!- function .of the‘
relative pronoun (see Appendix A). In addition, a coordinate
paraphrase of each 'relative clause structure type was
presented to assure the experimenter-dthat, the subject
"understood both propoSitions' expressed An ‘the'.relative'
structure. For instance the following‘sentences i]lustrate
a stimulus sentence 1n 1tsxmﬁlat1ve clause structure ‘and 1ts'

. \
coordInate paraphrase

4.8 The boy pushes: the dog that bites the cat.
4.9 The boy pushes the dog and'the'dog\bttes’the cat.

.iEach‘ child - received a randomized list of twelve‘stinulus
~relative clause structures and’ four coord1nate structures
’ In additiond f1ller sentences were 1nterspersed throughout N
the presentat1on in order to reinfborce a sense of successful

completlon of the task on the part of the ch1ld Each task

(
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| took approximately thirty minutes to complete.

4.5.1.2 Subjects J ’ A,

’ Ths n twenty-seven' subjects  were Engl1sh speaking
students attend1ng Rio Terrace Elementary School " 1in
Edmbnton, Alberta They fanged in age from 6 to 11 years of
age and were classified into three groups: 'Grqup I
(6;0-7;6), Group 1II (7;7-9;4), Group 111 (9.5-11). Each
group contained four males and three fema;es or vice versa.

-

4i5.1.3 Materials

The materials used'in-the experiment were toy animals
which the subjects could move - in accordance with the
stimulus sentences. The stimulus sentences are listed in

Appendix_A. - .

4.5.2 Experiment 2: The Ukrainian Study -

4.5.2.1 Motivation: | |

DeVeﬁopmentai psycho]inguisfics has made great stridés
in br1ng1ng new and powerful analyt1ca] tools to bear on the
1ntr1gu1ng quest1on of language acqu1s1t1on The maJor1ty of
this work has dealt with the acqu1s1t10n.of English, and E
qnfortunétély,b‘ little acquiSitiqnal data from other
‘Tanguages' is. yet avéi]ablé. Although' Ukrainian -is an
Iﬁdo-European language, it’ is sufficfently'different from
English, most clearly in its highly inflectional grammatical

structure and in its _relatively flexible word order, to

N
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serve as a usefulf contrast case'.to shahpen hotions‘of
univebsal aspeets of lénggége acquistion. To add to the
growing body of evidence on helativé ctause‘comprehension,
the methods of Experiment 1, which deals with English, an
invariant -word order language, are applied to UKra1n1an,

which  has relatively wvariable woZd order. Arhed with

\

evidence from both lahguages, we n) fur ther test the

hypotheses mentioned above. The Ukra1n1an sentence typesc

were ‘modeled on.the English ones and are presented in-Table

~4.5. Within each of the four types 11sted in Table 4. 5, two

d1fferent relative pronouns are possible - the neutra]_

shcho, which is equiva]ent to the Ehg]ish that, and Kotryj

‘or jakyi, whieh are: dialectal variants and trensiate as

either ’‘which’ or 'whb’, and consequently'have either an -

animate or inanimate antecedent. Furthermore, the relative

clauses were presented in two word orders -.SVO and SOV for

relativized. subjects,' and 0SV and 0VS for- relativized

- objects. Sentence (1) in Table-4.5, for instance, has the-

following variants: .

<

1a. Pesyk, Kotry] ghbale mavpu, kusaJe Kurchétko.'(SVO)'

1b. Pesyk kotryj mavpu ‘pkha je, kusa je khbchétko. (SOV)Al

e, Pesyk, shecho (vin) pkhaje mavpu, Kusajetkurchatko.

’

1d. Pesyk, shcho (vin) mavpu pkha je, kusaje Kurchatko.
(sbv) i | o “

"The dog that (he) 1s push1ng the monkey is b1t1ng the

. ch1ck’r "j e . R )

.3
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Taple 4.5 Four Types of Relative Clause Structures
Tested in Ukrainian

Subject relatives:

1. Subject NP relativized (SS):

g{

- Pesyk, shcho (vin) pkhaje mavpur kusaJe kurchatko .

; D
'The dog that (he) is pushing the monkey, is
biting the chick’

2. Object NP relativized (SO):

'"The dog that the monkey is. biting (him), is
pushing e chick'

. //N\ : B
Object relatives: N\ \' _ o ,

3. Subject NP relativized (0s):

- Pesyk kusaje mavpu, shcho (vona) pkhaje mukhu.

'The dog is biting ‘the monkey that (she) is
pushing the fly

4,' Object NP_relativized (00) :

.?eéyk,pkhaje mavpu,-shého;(jiji) mukha kusaje..

'The dog is Qushing the monkey that the. fly is
biting (her)"

Pesyk, shcho (joho) kusajé.mavpa, pkHaje kurchatko. .
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Similarly, sentence (4) of Table 4.5 has the following

variants:

4a. PesyKk pkhaje mavpu, Kotru mukha kusaje. (0OSV) .~

4b. Pesyk pkhaje mavpu, kotru kusaje mukha. (DVS)

4c. Pesyk pkhaje mavpu, .shcho (iiji) mukha kusa je.
(Osv) | ”

4d. Pesyk pkha je mavpu; shcho (jiji) kusaie mgkha.
(oVs) ' | .
. ’The dog is pushing the monkey that (her) the fly is
b1t1ng | ' 'B- ‘
,.The Ukrainianf sentence. types d1ffer fromvthe_Englishiin
'eeveral tmportant respects‘ All NP are narked for gender,:
| number, and 'case,v therefore, there shou]d be no confusion
'_w1th respect to grammatical functions (i.e., s%gqect object)
or semantic re]at1ons'v(agent-pat1ent) vof. the. NPs. The‘
relative pronoun‘tkotrxj varies in form accord1ng to its
"~ function w1th1n the relative c]ause and agrees in gender and ‘k
number ; with its antecedent +Because the re]at1ve pronoun
contains all the 1nformat1on ‘necessary. to assign a function

to the .relati ized NP 1n an unambwguous manner . the ch1ldz’

processor pres fnably has access to all relevant 1nformat1on »
for determining  the function - of the pronoun and also 1n

) dermtning its antecedent. For-example. R S



4.9 Pesyk(Nom. Masc. Sing.), kotryj(Nom. Masc. Sjng.)

Kusaje mavpulAcc. Fem. Sing.), pkha je 5gg§5g(Aé¢. Fem.
Sing.) (SS) ' ' |
’Thé‘Hog:fhat-fé'biting the monkey is pushing the duck’

' The’re];tivéxpronoun in the ébové sentence can-gglx refeb;to
“Qggxﬁ;“ fn/this ménner; morpho]ogical cuesvprovide all the
‘ ihfdrmation ‘necessary for' the correct fnterpretatioﬁ of the
appropﬁiate~‘reiaf}pnships=- that is,‘hominative d%notes the _.'
subject or agent of-gn'actionf ang the accuSatiQ; case the
object or patient.'? If error analysis reveals that the.

mistakes made in  UKrainiarm are identical .to those made in
1 : X .

" English, or"iﬁat sentenéeitype'(1a)x(=SV05woFd order) and

. o | B
. (Aa) (=0SV word order) are more easily comprehended than are
(1b)‘ and (4b) respeétive]y,( then we have some bas'is for

1arguing thét' word order overrides morphological cués'at

éertaih’ﬁsfages of language comprehension, aﬁd that children
-are relyihg “on. an  SVO~W6rd order strategy in parsing the

"' Sheldon.has argued that when)such an jsomorphic relation
exists between form and function, \the 'parallel constraint is
"not a necessary strategy in the. comprehension .of such’
utterances. Yet, if it is a language-independent processing .
‘heuristic, as has been proposed, it should presumably affect
all language processing. : o -
12 The vast majority of subjects in a pilot study found
shcho easiér to comprehend, and in fact, most were confused
when presehted with_a,stimulus;§entence containing kotryj or -
“Jakyj; consequently only shcho’ was used throughout the main .
study. dealing . with children. The “"copied" pronoun was, -
however, included ' in: the stimulus sentences of the adult
study. - o . - . ‘
. L ’ ' N

. . L . N °
Lo . BN . . .

-
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surface structure of utterances as late as eleven years of

ﬂage.
e |
4.5.2.2 Subjects

The.‘ twenty-one subjedge were 'chi1dren attending
‘Ukrainian :classes‘ at St. .Georgeﬂs Greek Orthodox Church.
They -all.lspoke Ukrainian at home, end for many,'Ukrainian
was their first lahguage The subjects ranged in age between
6 and 11 years of age and were classified into three groups:
Group I (6;0-7;6), Group 1II :(7;7-9:;4),. and Group 111

‘(9'5~11)‘ Each group consisted of four g1rls and three boys

or vice versa. The grouping of subjects was based on teacher

3

evaluations.

4.5.2.3 Materials

The - Méterialst used in the'experiment‘were toys wh{ch

the subjects .could move in ' accordance with the stimulus
sentences. The stimulus sentences are found in Appendix B.

"4.5.3 Experiment 3: Enqiish,Normative Data

An ‘assumption made Cimplicitly in -all the studies

reviewed in Chapter Two is that for.‘adult speakers of

English, the four distinct structures containing re]at1ve.‘

clauses are all equally natural and eas11y comprehended In

order to prov1de normative adult data assoc1ated with this:

'_assumpt1on a third exper1meﬁt was undertaken

% ‘ 68

4“—«\\ .



69

4.5.3,1 Procedure’

-
~In prder to obta1n normat1ve data on the four sentence

types »used in Experi -1, seventeen nat1ve speakers of

English. were presenfEdf, th wrﬂtten versions of 40 st]mulus
sentences made up of ten repl1cat1ons of the four sentence
types. .The order  of presentat1on was random1zed - and
:subjects were 1nstructed to rate each’ sentence on a 9- pp1nt

scale accord1ng to ‘ease of comprehens1on w1th "1".being the

eas1est to comprehend andc Q/wthe_hardest. SubJectsvwere'

requested to register their first impressions and not to‘.J

> \

analyze . the sentences‘ in great‘ detail.
sentences are listed  in Append1x C. The data for ana]ys1s

consisted of naturalness Judgements of the fcur sentence

*

-

types, with ten replications. ' L

4.5.4 Exper1ment 4 Ukra1n1an Normat1ve Data

o

4.5, 4 1 Procedure

v e

In order to obtain normat1ve data on the e1ght sentence

types used in Exper1ment 2; seventeen nat1ve speakers of

Ukrainian - were presented with” wr1tten vers1ons “of 56

" stimulus sentences made up of seven rep11cat10ns of each. of .

the eight varlants of syntactic- typef and word order -
namely, SS(SVO and SOV), OS(SVO and SOV), 0O(OSV éhd~0v3)
and SO(0OSV "~ and 0OVS). The ’crder of presentat1on was

~randomized, and .subjects were 1nstructed to  rate each‘

14

sentence - on - a 8-point - scale accord1ng to. eas€ of

'comprehensjon, with “1"/being the easiest to comprehendf%nd;

«Tnet'stimulds.

K
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"g". the hardest -Subjects were requested tc‘reg1ster their
}f1rst impressions’ and not to analyze the seLtences in great
dé&a11 The 9t1mulus sentences are 11sted 1P Append1x D The
data cons1sted of natura]ness Judgements of the e1ght

/

sentence types w1th seven rep11cat10ns

L

hd 4

4.6 summary -
Th1s chapter has presentéd a deta1]ed out11ne of ‘the
exper1ments along with the mot1vat1on for each hypothes1s

tested. The ' results of the exper1ments,. 1nclud1ng a

descr1pt10n of the response categories for Exper1ments 1 and

2 are reported in Chapter Five. An 1nterpretat1on of the-
results and their 1mp]1cat1ons for further research are

'fpresented in Chapter S1x

T

- .

.(} ‘
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"CHAPTER FIVE -

RESULTS AND DISCUSSION

5.1 THE EXPERIMENTS

'5'1 1'Experiment 1 English Study ‘

The data were scored as e1ther correct (1) or 1ncorrect

+ (0)  and ass1gned to appropr1ate categories 'so that a

percentage correct figure could be obta1ned for each

4

sentence type by subJect

~

- The' ANOVA model used‘ here was a three-way, fixed

- effects, ’?thorial des1gn w1th Ss serving as repllcatIOns

\

‘nested wtthin age. The three treatment factors were pos1t1on

of embedd1ng (two’ levels), age (three leve]s) and function

| -of the’ relat1ve-pronoun ( two levets)» The'data conSisted of

Q

these measures for each of the four sentence types and each

Lof ,the 27 subJects The computer program employed was

BMD: 08V (Dixon, 1970). Table 5.1 summarizes the results of

the’ subjects’ performance on the four types of relative’

‘clause -structures under the various conditions of embedding

' gE).-parallel vS. nonvparallel funct1on (F), and age.(A): of

ﬁaese, only the main effects of. embeddjng and age'Were'

. 51gn1f1cant (g < 0.01). }“' o B

\

D1fferences between meansv were eva]uated wath the
‘Newman- Keuls test for _ordered means (e g- WIner 1971)
th1s procedure the cr1t1cal value that a dlfference must

s . o - \

S R ; LT N




~Table 5.1,

- Analysis of Variance, Experiment 1,

Source - df Sum of Squares ' Mean Square F
Mean 1 498440.0 4984400 525.96
E 1 19872.4 19872.4 20.97%%
F 1 163.787 163:787 0.71
A 2 21366.5 .10683.2 11.27%%
EF 1 670.021  670.021 0.17
EA 2 1876.36 983.180 = 0.99
FA ~ 2 4614 .68 2307.34 0.34
EFA. 2 642.984 321.492 2.43
R(EFA) 96 90977.4 947.682
N
exceed' in f order-to be cons1dered 'slgnificant varies

according to - how many ‘steps apart<the relevant means are
when placed on a

.This

scale ranging. from smallest to largest

done because iF several means are computed by

'sampl1ng from the same. populat1on the largest and smallest

sample means may appear to differ 51mply because they lie at.'

' .extreme ends: of ‘the same dlstrlbut1on W1th the Newman Keuls

| procedure,'

A w1dely spread means, and smailer for those wh1ch l1e close‘

iltogether ) i N

The average score on. all four sentence types cons1dered.~

-together .1mprpved s1gn1f1cantly w1th age (F (2, 95)'11 27

the cr1t1cal value of Wr 15 largest for the most:a-
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Table 5.2
& ' ‘
Newman-Keuls Test . Expetriment 1
A A A

=
[
W

Ay - 13.944 T 34.3059%%
4, " R 20.36119%*
W, = 14.365 (p = .05) W, = 18.98 (p = .05)
©=17.239 (p = .01) = 21.55 (p =..01)
. Q‘ < 0.0t ). The results of the Newman-Keuls 1nd1cate that

only the th1rd age. group was s1gn1f1cant1y d1fferent from

~ the other two (Q < 0 01). A summary of the results is g1ven‘
'1n Tab]e 5.2. L o | o m L

The main effect o .embedoing (E) was hlghly significant
| .(F (1 96)=20.97, B < %O.d15; The Newman -Keuls compar1son of .
-means for the effect of (E) is presented in Table 5. 3.

‘The . results 1nd1cate that performance on both types OS and
. 00 was SIgn1f1cantly better than types SS and .S0 (p < 0. 01)
That . is; rﬁght branch1ng sentences\ were found to "be
‘519n1f1cantly eas1er htOO comprehend than center embedded: f
ones. " The results of ‘thls test then support Slob1n S

»Interruption ‘Hypothesis,'_lendlng support to his cla1m that

: A - . e -
~-sentences _containing 1nterruptlons are more difficult for

‘the - language 'processor ‘than those..whiCh_-cohtain no
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Table 5.3

Newman-~Keuls Test, Experiment 1

E2 By
) E2 - 27.1296%%
) }
W2 = 1L.72 (p = .05)
= = ,01)

15.50 (p

and E, refer to right- branching and
1 2
enter-embedded sentences respectively.
1 includes sentence types 0S8 and 00

E
c
E
E2 includes types 838 and. SO.

1nterruthons _ N | . '\

. The function of the relative pronoun w1th1n the}.v

relat1ve clauﬁe is not- s1gn1f1cant and therefore the resu]ts

do not support Sheldon s Paralle] Function Hypothes1s, wh1ch

predicts that 'sentences in which the relat1ve,pronoun-and

..its antecedent share a similar fgrammaticaT function are
significantly easier to process than those n which they

play different grdﬁmatidai ro]es o ;

Flnally, 1t was hypothes1zed that word order w1th1n the

'comprehenSIOn of the relat1ve clause structures That 1s.'it

. was pred1cted by Sheldon (1972 ' p o .2), after Sloban s

pr1nc1p1e of f1xed word order, that sentence types, OS and SS

would be eas1er to process than types 00 and S0 because the

former ma1nta1n the standand Engl1sh SVO word order w1th1n ;.

| .

’ 'relat1ve c]ause .would ‘Ee a. factor affeqtlng the d

-
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the relative clause as opposed to the 1atter, which permute .
this standard order. The overall effect Jof’word order, .~
however, was'_not significant when the results of a]] three
~age groups were pooled. - : ' i 4

5.1.1.1 Summary of the Responses: Expeniment 1 _ ///
\~

‘-The,'notation adopted to tabulate the responses of the
'SUbjects. oarticipat1ng in the toy-moving task 1s 1dent1ca1
‘to _that. emp]oyed by Sheldon (4_19723..‘~ in which the noun
phrases are numbered consecut1ye1y and then the children’s
,responseS' to the stfhutus'sentencesfare.noted in terms/ bf

these numbers. Consider the following sentence:

< .
,
, - . .,
' . . . . : s . 1) |
: . . . BN R . . Exd g
- .
h-3 . * B . BN .
. ¢ . . 2 .
. . . . i - .

. 1
e @

~ i o ”

The dog ‘that the horse kicked bit the sheep. (S0)
. ,9» . . .

A correct response ‘'should indicate that the horse K1cked the‘

. dog and the 4dog bit the sheep._consequently, the correct"

.dresponse ‘to the above sentence'would.be coded as 21, 13. The

'._first,& pair  of numbérs represents the actor pat1ent
»frelationship of - the f1rst clause acted out, and the sec ond
_pair represent the . actor pat1ent of _ the Second clause |

f Tables 5:4 to 5 3 represent . a breakdown of the responses to -

- the" st1mu1us sentences in: Exper1ment followed by'anff

7o1nterpretat1on of the results and ftrategwes whlch appearxto :
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. : LN . . - A e
have been_utilizedvinnthe completion of the task.
To ‘summarize the results Bf Experiment 1: Only the
factors E .(positibn of embedding) ~and A (age) were
| significant 'In particular right branching was easier than
center emﬁbdding, and as age increased overall ‘per formance
increased. | | o

. i

5 1 1.2 Error AnaTVSis Experiment 1

Multiple clause sentences are a challenge to children s,'
parSing strategies and inVite miSinterpretation ‘The chiid :
: must determine the boundaries for each simplex sentence and
determine a referent for each miSSing element in a sentence
A great number of children s errors in interpreting complex
sentences are systematic response patterns and pnOVTde'
information 'concerning“thei types of‘ strategies a Chl]du Qﬂ
L employs rn language comprehenSion A safe assumption to make
is that children Will rely on, the pariing strategies they
. ; already posseds  in attempting to process difficult or:-. A
o _-unfamiTiar structures - i o T v' "l_.,(/
T ' Table 5 5 summarizes the response categories for the sS b

relative clause structures The maJority of the errors (42%) o

’5' \ . - . - P
were: Adjacency errors Hfin“‘ whﬁch NVN sequences were ‘

‘; \i'7iinterpreted as actor action patient Consequevgly, in;fa'_ | 7
i ; sentence suchias The dog thatﬁpushed the key ogch thei‘;
e horse,v the mgn__y was interpreted to be the agent of .the

. ;ylvnmingh,clause The predominant strategy on SS relatiyeﬁT? U

Lo e IR A I
M 1 \ L. SN - \ - SRR . . ¢ e L ! e e .



~

' Table 5.4

77

. ‘ .
Number of correct responses

(Total possibie corréct answers

by age g;qup:.KEngliéh data-

for each type at each ége?27)

.
- ] ‘ t 2 3 4
Age: 0s 00 Ss SO.
I (6-7;6) 18 (66%) 20 (74%) ‘12 (44%) 6 (22%)
N=9 ’ ‘ .
: ‘ ’, RN . N .
IT (7;7-934) * 25 (92%) 18 (67%) 13 (48%) 15 (56%)
*N=9 ﬁ T ' :
IIT (9;5-11) 26 (96%) 25 (93%) . 20 (74%) 22 (81%)
N=9 ‘ T '
o ( 2 - .
“a , . \
TOTAL -~ - 69.(85%) 63 (78%) 45 (56%) 43 (53%) ¢
. N=27 . . - ' ,f
& - ' . B o !L
R 4 L - ‘ , : LR I
: " TOTAL POSSIBLEyCORRECT'FOFgEACH SENTENCE TYPE=81
. \ . ’
) . / . {
~ . ‘j
" "' | 4. : A
) . g ‘, };
. 5 . f > N ‘,»‘ . > :
: : ‘d v ) 1’: ‘ ® = . . ' \\‘! L -8
5\:‘ ‘_ ' . ‘ : | ’ . re o \
- . S0 A " : e
g e i i ~ ~ -

-
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) N
‘n
L Table 5.5
- 4 i
-Distribution'of'Respoﬁsqs to -SS Reiative Clauses
o . . . l% \
The dog that QQShed'thébmonkey touched the horse. .
1 ) 3
-  Age Groﬁp - ;nRequnée ‘Categories . & )
) ' L] ‘ o o N
A Correcﬁ,Réggonse Adjacency ! Other Other=00
= | 12,13 12323 | 32,13 ,}.)“*12,3(2
I 12 13 1 1
3 11 ‘ 13 ' 14 R
III o 20 - 70 0 .o
T T
Cb o dmekal . 45 (sey) Sty 1 a1 1)
S _ : \ e .
{
i
'\
3 ST
1 o ‘ P & \
. o ' s - .
» \,. _-';i .o
. - . K ! <
- "Bf/_. A .
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Table-5.6
" Distribution of Responses to 0S Relative Clauses
. ’ ;‘ . ) . _‘ " ©
The dog touched the monkey that pushed the horse.
1 - 2 .3
Age Group . _ Response'Categories
Correct-Résponse ConjqinedvAnalysis‘
12,23 12,13
T 18 9 ;
. ¥ ’ ' L N R o 3 )
II . . 25 , ' 2
" TI1 2. 1
/.
Total . 69 (85%) . 12 (15%)
- b

.5



Distribution of Responses to 00 Rel

Table 5,7

N

80

ative Ciaﬁses : )

Théodog touched the mouse

that the monkéy_pushed.

. 2 3
‘Age Group ’ Response Categories
. G - ' | |
Correct Response: 'S0 Errors Adjacency -
12,32 12,31 Errors=12,23
SN PR T 20 5 2
! -
i I . 18 s 4 ;
: . » | ‘
III 25 .- 1 1o
. N . ‘J
. o .. o i
Total. 63 (78%) 11 (4% - 7.09%)
_ B . -
[ : |
. | — — A
T ;
e . -
-
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1
A - ! ’
. N 81
[
Q
A
. ~
\
! ! ’ - o -
Table 5.8 .
-~ ’ .
4 ‘ s

X

Distribution of.Ré5ponses to SO Relative Clauses

" The aog that . the mouse ;buéhed pushea the monk@y;

) < 1 . R 2 v . . 3
Age Group’ Response Cateéories(
. Correct Response Adjaéency' ' Conjoihed | "other!
-~ T o Error 4 Analysis . |.
} 2,13 L 13,23 12-,13 | 21,23
I 6 8 5 7
1 15 6 2 4
II1 < 22 T | 3 1
- o . < R T /p}
Total ~ 43 (53%) 15 (19%) 10 (13%) 12 (15%
v o . | : :
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\ utilized a ConJo1ned : C]ause Analysis to 1nterpret;"

- 82

-

structures was ‘an Adjacency strategy. Other errors account‘

for only 2% of the ‘total responses:

LI

a1

Yable 5.6 summar1zes the response categor1es on the 0%

‘relat1ve c]ause structures. Error ana]ys1s 1nd1cate that al

errors made po1nted to a ConJo1ned Clause Analysis. That is,

thev first NP was treated as the subJect of both clauses. A

sentence ' such as "The dog pushed the cat that jumped over

the mouse” was apparently 1nterpreted as The dog pushed _the

]

vcat and“ the' ]umge over. the mouse . Thts suggests thatt

the subJect was attend1ng ‘to the 11near order: of elements

d1sregard1ng the re]ative pronoury and 1nterpret1ng the first.
NP of the sentencefas the . extraposed subJect of the re]atlve )

clause The evidence, then supports the claim that ch1ldren N

R . o

r1ght branoh1ng structures ‘and that the - con301ned clause

) analys1s is a very product1ve heur1st1c for the ch1ld

‘:st\ucture of the 00 sentence types, the errors made suggest'h

~

Table 5.7 summar1zes the response categor1es of the 00

-

relat1ve clause structure -types The’ predom1nant response

labeled an SO error.  That is, given the S V.O [RP SV ]

in pars1ng ‘the 00 relattve structures was what we have'

7
<

¥

that the subJécts/1nterpret the relatwve clause as modtfylng'i°

the ma'rtx NP, . account1ng for the SD 1nterpretat1on -

'namely, S [RP S V]V 0. The SO 1nterpretat1on then accounts”

N :
for 14% of the errors made on 00 relat1ves. Adjacency errors_

a0
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account for 9% of the responses.HThis;confounding_of the300,

~and SO0 types will be discussed in greater detail in Chapter-
Six. |

«

' g
Tab]e 5. 8 summar1zes the response categor1es on the SO

relative c]ause structures The fact that the~SO relat1ve
“cTause types are'more d1ff1cu1t for ch1ldren to comprehend
is ref]ected invﬁthe numBer of response categorles, Three:-
- different strategies .aéoountv tor' all the.érrorsjon‘this?-

particular sentence type - .n 1y, AdJacency errors,:

ConJo1ned Clause Analy§1s, and a categor labeled as

’Other -errors. This last catego L however, Jh1ch ac untsé

for 15% of the total err

s,,1Suessentia]IyVaiConjpinedf

C}ausev Analysis in-'which the second' NP (i.e. , the true

subjeot) s treated as t e subJect of both clauses hence ;

the - 21,23 cod1ng What nas been cons1dered a Cano1ned’ﬁ

., Clause Analys1s error"iss’a?v12 13 response, in whwch the
~if;£§1 NP of alsenténce is 11terpret d as the subJect of both

clauses. ~In SO structures| .this w uls_be the obJect of the

relative clause. Thus, . +1ven al sentence suohv as the._

-fbllowtng:

e

|

|

dbushedfkickeqlthe'duck;ff =
5 - ' - :

1The‘monkey that the d

1 -3

H . . . PR
\ N 3 :
. s . N .

- ! ] . ) 8 o . . P

‘af'correct \responsejiwouldq'bew 21;135‘_a_}ConjoinedfC]au%eb}‘:;'

£
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Analys1s wou ld yteld a 12, 13 1nterpretat1on in which "The

nkey pushed the dog and the monkey k1cked the duck“ and

. the response category labeled Dther'.would be one in wh1ch

the desponse pattern ‘would be 21,23, as in The ggg pushed,‘
TR w

the monkey and the ggg k1cked the duck . " Thus, one of the

'probTems the subJects had was in determ1n1ng which NP of ‘the

first clause is the subJect - hence the 12, 13 and 21 23

responSeS'. Both errors aré 1nterpreted as conjoined clauses,

in the sense that one NP 1s seTected to funct1on as subject )

of both propos1t1ons the on]y d1fference being- wh1ch NP is N
chosen as. subject.

- Vo

' }It 'is‘ 1mportant to note that a very smali number of

h.response categor1es; nameTy three, account for near]yva]l

.the responses. Furthermorehvthese predominant strategies e

the =AdjacenCy. and Conjotned ‘analyses -- are based on the
linear | orfer  of eTements in a sentence The th1rd strategy

Tabeledf"~" h'f"Other ‘response category, is 1nterest1ng .

1

'from a. developmental psychol1ngu1st1c point of v1ew . There

is a cons1derab1e d1fference 1n the ease of comprehenSIOn on

the @0 and ‘SO types Within the f1rst age group Performance'

on type DD dropS"in the second. age group,* w1th a

simultane0us increase in performance on type SO which

-suggests\ that at that age the S%PJeCtS ‘are- confoundcng the_,

two types EventualTy,. they sort out’ the antecedents and
performance “improves on both types A deta1led analys1s of.

th1s .issue is’ presented in Chapter Six. o v
S . . : ) 3 % E S\ \

R ”f-\n,';“."
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4

- 5.1. 2 Exper1ment 2 Ukra1n1an Study
) ‘The data were scored as e1ther correct (1)\or incorrect
(p) and assigned to appropr1ate categorles (o) that- a
percentage correct f1gure cou]d be obta1ned qfOr heachA
. sentpnce type by subJect ¥ : | ‘
~ The ANOVA model used here was a two way, fixed effects,
vfactor1a] des1gn, with 'subjects (Ss) serving:‘ as
rep]icattOns.' The two treatment factors were age tthree"
levels) and factor C (e1ght 1evels) which accounted for all
‘,poss1b1e comb1nat1onsv of word order and sentence type ‘The
'~.data consvsted of these measures for. each‘of'the etght
| cond1t1ons and each of the 21 subJects The computer program
employed was BMD: 08v (D1xon 1970) Table 5.9 summar1zes the"
t-resu]ts of the subJects performance on the- four types of .
re]at1ve clauses structures under the various cond1t1ons of j
(C) and age (A) Bothpfactors;were s1gn1ﬁ1cant‘(g < 0.01).
. The - main effect ;of C was_ highly signtficant (EH
(2.18)=14 55 D < 0. Ot)' D1fferences between means were

_evaluated us1ng plaﬁhed compar1sons The results 1nd1catef

\

. tnat ‘the ma1n factpr separat1n'ithe e1ght cond1t1ons into

two eqUal groups' was the - sttion, of the sub“ect with

. respect to “the obJect w1th1n the relat1ve clause' When the
SUbject preceded the obJect '
_ject preceded the subJect

HE.(7,126)=85.12, p < 0.00 Thus,»the $>0 version of the

word order bypothes1s (WOrd Order b) 1s conf1rmed . since Jn':“

- e

- »Q}% P
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relative clauses the word orders SOV, SVO are s1gn1f1cantlyv
“eas1er~ than 0SV, 0VS. In those 1nstances where the_obJect
‘preceded  the subject (e. g. }, OSV, "OVS), there was a
s ’ o -

vpreference for tkeeping the verb in clause final pos1t1on

(E, (7, 126)-14 48, p < 0.01); otherw1se the f1rst NP,\nameJy-’

' edthe object, was _1nterpreted as the subJect There'were no

s1gn1f1cant differences between SVO and SOV word orders The

s1gn1f1cant preference of 0SV - over OVS, coupled with the

'non-significant' d1fference between SVO 'nd SOV seryes to

refute \the Verb ObJect Prox1m1ty version of the word order
hypothes1s (Word Order c). The( globaﬂ? SVD version (WOrdh
: Order a) is also d1rectly refuted\' #/ | - _ , )
The ‘average score on »all) se/tenCe types’cons%deredf
- tooether improved _signiftcantly” with age (F (2x18)=15.18f
p < 0.01). The. results of the »Newman Keuis procedure |
'indicate 'that the th1rd age group differe s1gn1f1cant1y
from the ~other two groups (Q < 0.01) /ﬁ summary of the
results is g1ven in Table 5.10. |
The  results of the Ukra1 ian - data .indicate that
interruption ‘is' not a.factor sep rating performance on the
.sentence types-‘ The most sal1ent feature the';children

vappeared to be attend1ng to was th relative_position of'the\”

subject and obJect w1th1n 't v rel tive clauses. They had

little difficulty comprehend1ng those structures in wh1ch S

'prece?éd - 0. When the reverse Was true, there was a
‘prefe‘ence Afor‘ hav1ng the verb 1n clause-final pos1t1on :R

- o o .
that is, [0OSV] ‘was. preferred tO*{UVS] and in structures

.
ey TV ey
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Table 5.9

Atalysis of Variance:  Experiment 2

Source : g:f Sum of Squares’ Mean Square F
Mean 1 537202.. 537202. 232.90
c 7 92321.4 © 13188.8.  14.55%%
A 2 70029.8 35014.9: 15.18%%
S(A) - 18 - 41517.8 : 2306.54
CA 14 ©19731.9 ©1409.42 - 1.56
CS(A). 126 © 114193, 906.292
TN
- Table 5.10
Newman—Keuls Test:. Ekperiment 2
;oM A2 %3

5. - 25,893  50.00%%

A.// - : SRR . :

] | | S o ] 24 .11%%

- Wy = 17.969 (p=.05) . W, = 21.564 (p=.05)

. T =23.746 (p=.01) 26.955 (p=.01)
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usuch as [0vVS], the first NP;‘_nahely,‘thenobject of the
' relative clause, was interpretedtas'the subject. The regults'

~of this experiment then, support a funct1ona] analys1s in

Which' the. agent patient order1ng of semantic 1nformat1on is
’.
4

5.1.2. 1 Summary of the Responses Exper1ment 2

~ The notation - adopted to tabulate the responses of the .
subjects part1c1pat1ng in Experlment 2 is. 1dent1cal to that

outl1ned for Experjment 1. Tables 5.11 to 5.15 represent the

| dlStPIbUt]On of the’uresponses in Exper1ment 2. Each is
- followed by an 1nterpretat1on of the. results and strateg1es

which appear to have been ut111zed 1n the performance of the'

task..

5.1.2.2 Error AnaTysis: Exper iment 2

Table 5.12 ~sUmmarizes”the results of the responses on

the 0S relat1ve clause structures The predom1nant errors on

,'these types - can be accounted for by the ConJo1ned Clause

Analysis“strategy.

i Table 5.13 ~summarizes- the' réSuItsv'of the response -

X

. categories on the SS'relative structures 'The only errors

\

made on these particular' types (in’ both SVO and SOV word

' orders) were AdJacency errors (27% of total responses):

%
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" Number of correct responses by age QroUp:

e -
Table 5.11 .7

Ukrainian data

?-; (Total possible correCt'answers for eéch,sentence type at each ége#28)

- N=21

~ TOTAL POSSIBLE CORRECT FOR EACH SENTENCE TYPE=84

Age 0 _ss_ 00 5o
| (SV0) (SOV)  (SV0) (sOv) (0SV) (ovs)  (OSV) (ovs)
= o o > O >
L "
[(6-7:6) 10 8 6% 7 27 10
. o L— ke
N 18 (64%) - 13 (46%) 3 (%) 1 (4%)
11 (7:7-9:4) 12 14 12 9 . 8 o 7 2
e e M st o L
=7 6 (93%) © 21 (75%) 8 (29%) -9 (32%)
IIT (9;5-11) 13 12 L 7 SR § IR B 1 7
, N S L S B T | -
. 25 (89%) 28 (1003) 20 (71%) 18 (64%)
TOTAL 69 (820 62 (747) 31 (37%) 28 (33%)
| ot

L3

v



Table 5.12

Distribution of Responses to"0S Relative Ciauses

Pesyk pkhaje mavpu, shcho kusaje konyké.i(-SVO Word Order)
1 2 - 3 o

M

Response Categories

Age Group
x Correct Response Conjoined Clause An&lyﬁis
C 12,23 12,134 _
1 10 4
11 12 2
111 13 1
Total 35 (831) 7 (17%)
N . »
S ’ _
Pesyk pkhaje mavpu, shcho konyka kusaje. {=SOV Word Order)
1 . 2 . -3 :
Age Group _+ Response Categories
Correct Resbonse Conjoined Analysis | Other A Other
12,23 - 12,13 ) 12,32} 23,12
I 8 2 2 2
PR S G N 0 0 0
I R 2 0 0
~ . \ - . ‘
Total 34 (80%) 4 (10%) _2 (5%) 2 (5%)




. Table 5.13

Distribution of Reépohses to SS.Relatiye Clauses

Pesyk, shcho pkhaje manu. kusaje
] : 2.

konyka. (=SVO 1n Relative Clause)
3 , .

IS

Age Group Response Categories.
Correct Response "Adjacenéy Errors .
12,13 e 12,23,
sy 5
I 6 g "8
' )
II 127 2
R 3 S 14 0
Total 32 (76%) 10 (24%)

Pesyk, shcho mavpu pkha
R . 2 :

t-

Jje, kusaje konyka. (
3

=SOV.in Relative Clause)

3

IT.

Total

Age Group

Resbonse Categories

Correct‘éesponse Adjacency Errors:
i W13 »23 :
7 7
9 5
14 )
A" .
30 (712) / 12 (292) f

91



Table 5.14

Distribution 5% Responses to SO Relative Clauses

Pesyk, shcho mévpa pkhaje, kusaje konyka. (=0SV in Relative Clause)
1 2 : 3 _

Age Group  _ Response Categories .
Correct Response | Conjoined Analysis ‘Adjacency Errors
21,13 12,13+ ' Y
1 I 7 6
11 7 S RN T3
III - 1 3. -0
Total 19 (453) 14 (332) 9 (22%)

BEl

Pesyk; shcho pkhaje mavpa, kusaje konyka. (=0VS in ﬁelative CTausé)'
1 2 3 . ‘ .

Age Group , "~ Response Cateéories
Correct Response Conjoined Analysis | Adjacency Error
21,13 12,13 ' 12,23
I 0o 7 7
n . 2 e g
I . 7 6 . 1

CTotal 9 (%) - 22(sa) - 1 (2em)
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 Table 5.15

-

Distribution of Responses to 00 Relative C]auses‘

Pesyk pkhaje mavpu, shcho konyk kusaje. (=0SV in Re]ative Clause) #
S 2 3 .

-

N

_ —
‘Age Group Response Categories '
. . n
Correct Response Adjacency Error Conjoined Analysisso Error
12,32 12,23 , 12,31
I 2 i3 3 6
nm | - 8. 1 & . R
111 1 ' R EE 1
Total 21 (50%) 8 (19%) : 5(122) 8 (19%)
P /

P } ) ‘ '
Pesyk pkhaje mavpu,/glchovkusaje konyk. (=0VS in Relative Clause)
1 : 2 ' 3 :

v ’

Age Growp . . -, Response Categories

Correct Response Adjacency Errér_ Conjofned Analysis| SO Error
12,32 12,23 12,13 12,3
I 1, 5 _ 6 2
'/ - N . .
I o 8 4 ) 2
ur | o9 " 3 B 1
Total 10 (248) 16 (38%) 1 (26%) 5 (123)
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Table 5[14 summarizes the resoonses on both types of SD
re]ative clatse structures All of the errors were either

AdJacency errors or ConJo1ned Analysis errors, supporttng a

gW')

- linear word ordeg*bars1ng strategy for Ukra1n1an subJects
%), _

- 'Table 5.15 summérizes the requts of the response
categortes on -both'types of 00 relative clause structures.
A1l errors on this sentence type weré/either‘Adjacency

errors, Conjoined Clause ana]ysis errors, or SO;errors as
‘describedl with respect to' then.English data{'Despite ‘the
:morphologica] cues 'aQailable'in Ukrainian, ‘the linear word
order :sti]]‘ appears to be the predom1nant factor affect1ng
.»parsing strateg1es A more detailed d1scus jon of the
1mp]1catwons of these f1nd1ngs is presented in Chapter Six.

To summar1ze the resu1ts of Exper1ment : on]y the

relative  order of subject and object was signifjcant. In
parttcular 'an S-0 order was easier than‘D before|S. In an
0-S sequence,.the subJects tended to 1nterpret th ftrst NP,
‘namely the pat1ent as the agent..A]so, the factor age was
stgnificant . 4f _as. age increased, overall perfornanced
.tncreased. | o

i

5.1.3 Experiment 3: English Normative Data

The ANOVA mOdei'USed.to analyze the data was a‘two-wayA

fixed effects factorial” design. Each of the 16 suojects._‘

'reCeived ‘ten replications of each of the four treatment'

: conditiohs (syntactic types).' The data cons1sted of f1ve.



7 .scores tor each. of the four sentence types'and the 16

subjects. The computer prOQram employed was BMD 08V (D1xon

1970) . The_ main -effect 'of syntact1c type was hlghly o

_signfiflcant (E(3,45)=13.69, p "< 0.01). A ‘summary of the

results 1s presented in Table 5 16.

r
The results of the Newman- Keuls procedure 1nd1cate that

the main. factor separatlng the four relat1ve structure types-

- 'was word order . Wh1le_ types SS° and OS did not differ

51gh1f1cantly, both were s1gn1f1cantly eas1er than types SD,

and 00 (p < 0. 01). The results 1nd1cate that sentences in

wh1ch' the . relative clause retains the dom1nant SVD word"

order of‘ English are easier to comprehend than ;those

containing 'a perturbation of this order (i.e., OSV)\*The:,

= relatjvel 'ease of comprehension ofb’the_ four types IOf

structures in Engl1sh from easiest to hardest was 0S, SS >

| ‘SOv.>' 00. A summary of the results is presented‘in Table
"5.17. | | | |

‘5, 1 4 Exper iment 4 Ukra1n1an Normat1ve Data

The ANOVA model used to analyze the data was a two way
: f1xed effects factor1al des1gn Each of the 17 subJects
“recelved seven repl1cat1ons of each of the e1ght treatment
‘cond1t1ons (ive. syntact1c _type 'by K word order

comb1nat1ons) ' The data cons1sted of seven scores for each

~uot the eight sentence types and the 17 subJects The main.

effect  of sentence - types was h1ghly s1gn1f1cant

C(E,(7,112)=13.27, p < 0.01). Table 5. 18 summarmqu the
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<3748 (p=.0Q1)

2 “ . .96
R
L
‘ \ ,'\‘ /t' /' o
Table 5.16
Analysis of'Variangg: ﬁxperiméntv3
. s , :
Source df Sum‘ofquuares Mean Squafe
. ] L K *
Mean 1 8925.16 ° 8925.16
15, 357.544 . 23.8362. 8.61%%
T e 3 113.719 37.9063 © 13.69%x
ST 45 124,579 2.76843 1.89%%*
CR(ST) 576 844,943 1.46692
“ /',
- Table 5.17 R . v
Newman-Keuls Test: Expé;iment'3v‘
0S. ss . 50 -00
oS . 0.0375- 0.6125%%. ~1.0125%x
ss, -- 0.5750%*% . 0.9750%%
S0 ) - 0.4000% s
. - . N
W, = .3762 (p=.05) W, = .4525 (p=.05) Wk;j/1;985 (p=2#05)
= .5025 (p=.01) = P

A

.6182 (p=.01) .



Table 5.18

Knalysis of Variance: Experimenﬁ‘4

- -

>

~Sou?ce : daf 2 éum of Squares | Hean'Sqﬁare.- 7.§V
‘Mean . ! 7 -16647 6 P 16647.4 - '259}45i
s L 16 . :1026-72 : 64.1%01. 32.19%*
v 7 326.486 - 46.6409 13.27%*

. ST S ;112J | 393,756 3.51567 1.76
R(ST) . 8l6 162647 -1.99322"

t resuftS‘ of the Ss’ performance on lthev‘eight tipes of
-sentenéesa 1 _ o . . e e o ‘vb ,

- 'The‘,main ‘effect 'cf .Ti‘(SentenCe‘ Type) ‘was htghly_'

‘-signjficant (g < 0. 01) D1fferences between means were"J
eva]Uated' u51ng p]annéd compar1sons The resu]ts 1nd1cate

"vthat' the..main factor; separat1ng the e1ght sentence types
into . ‘two . equal groups was the pos1t1on of the subject w1thh

Vrespect to the obJect w1th1n the re]at1ve c]ause When the

subject preceded the obJect, performance was cons1derab]y

'better than when the~'object preceded the subject The

o dresults;'cf the Ukra1n1an normatlve data 1nd1cate that

interrupt1on 1s not‘a factor separat1ng performance As w1th
Engl1sh normat1ve data the .main factor separat1ng the
~sentence types was the S>0 vers1on of thev wordﬁqrder

fhypothes1s .Wh1le types §§' and vg§.-dids_ndtﬂgdiffer

o
]

R g
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signifiéantly, both were significantly:easier_than types SO

“and 00 (F,(7,112)=78.02, p < 0.001). The differencer in SVO

and SOV word order w1th1n the relat1ve clause in types SS

and 0S was found to be non- stgn1f1cant ‘The VD Prox1m1ty

) ﬂypothesis was not supported by the results The relat1ve

ease of comprehens1on of the syntactlc types represented in

Ukra1n1an from eas1est to hardest was: 0S, SS > SO > Do.

~5-2 Summany

Q} It was found that word order 1s the most sal1ent factor'

separatnng syntact1c types: in, both Engl1sh and UKra1n1an

relative clause structures This was - suppor ted by the

results of the exper1ment conducted\Wch Ukrainian children,

and w1th ~both Engl1sh and Ukrainian adults “The results of.

i;‘ the exper1ment w1th Engl1sh speaking ch1ldren however,

indicated 'that the position of embedding was s1gn1ficant'in

"determining ,the. relative vease of comprehens1on ' ‘with

'performance'. on ‘right- branch1ng structures s1gn1f1cantlyj -

better than on center- embedded structures The - analys1s of

Fhe errors in both Engl1sh and. Ukra1n1an data 1nd1cate that ’

“the maJor1ty of errors can be accounted for by three pars1ng
stsateg1es ”'. namely, the AdJacency Analysis, the. ConJo1ned
EClause Analys1s and the SO Analys1s - An interpretation’ of
‘these results ‘ls. presented in Chapter 51x alonglwlthfthe

1mp]1catlons for further- research

=3



CHAPTER SIX>-

\ SUMMARY ~

4

6.1 Introduction C S ' vffd
. 'L . - . .«
The results of the exper1ments descr1bed in. the

preceding chapter support the notion that word order plays

an ~important. role in the' parsing strategIes emp loyed by :

'children and adults alike. The ev1dence for such a claim

comes not on]y from the results of the comprehens1on stud1es
;conducted in Engl1sh a re]at1ve1y fixed word 'order

language, but- also from Ukra1nvan which' isb a h1gh1y‘
.inflected ,1anguage,» w]th relat1ve]y flewa]e word order.
Th1$ chaptertlwi11- attempt to determ1ne what part1cu1ar'

_ »aspects of surface structure ‘assist the 1anguage processor

:'1n pars1ng of sentences and the resu1t1ng 1mp11cat1ons for‘

deve}opmental psychol1ngu1st1cs

~

6 2 The Role of Surface Cues in Comorehens1on _

‘sC. "Smith (1970) has managed to put: the »issue'ot\
_‘dertvationaiv versus » surface constra1nts'“'on Ianguage"
| ”'<f;{processing into a more reasonab]e perspect1ve suggest1ng.

‘ that the surface structures of’ utterances are’ worthy of more.
cons1derat1on than they have recelved h1therto (p. 132).
Harada et\al. (1976 LD 1201) adm1t that the results of . the1rfv

‘_reSearch<l suggests' that comprehensron;.‘strategjes‘ are

99
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: essentially the 1nterpre$atlon | of surface structures

ut1l1z1ng such cues as the§11near order of constituents, and

i
that the  hearer has a preconceived format for the

1‘

organ1zatvon of the construct1on of a sentence. Accord1ng to

~this  view, the hearer structures the' 1ncom1ng‘ form to

correspond to a precoﬁce1ved canon1ca1 form . This view of

language process1ng11' not new, for Z._Harris (1957) has
X .

suggested that alﬂ sentences can be reduced, in structural.

terms to theiréglobal simpTex»structures, although Harris
made . no _psyChological'Claims.;lf,‘as Harrts'suggested, all
sentences, regardless of'their derivational complexity; have

the g]oba} structure of 51mp1ex sentences, it is reasonable

to assume that in order to understand an utterance, a hearer

must reconstruct its g]oba] structure wh1ch brings us back

to 'tne, 1ssue‘-at hand -- namely, what aspects of surface

structure COnfigurations ass1st the 1anguage processor in

the comprehens1on of re1at1ve c]ause structures°

6.3 The Results ofathe Children’'s Data

The fact thaQ children tend to treat the S and 0S

types 'as v though -they were structurally 1dent1ca1 is

ev1denced by the fact that the majority of the1r errors on

"both typesu were _Conqo1ned Clause Analysis errors, whereby

the matrix subject was interpreted‘as the SUbject’of both

clauses Thath?%s ~'the dom1nant error here treated both ss

’and 0S structures as 1f they were: of the form [S v 0 and V'

0l.  #

e
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The predom1nant response (;//the 00 types was: the SO

101

error That is, given the SVO[RP S V] structure of the 0O
types, subjects 1nterpreted - the relatlve clause "as
' modifiylng the matr1x subject NP, y1eld1ng an SO analysis of
S[RP S VI]vo. Sheldon has argued that the 12, 31 and, 12,13
responses', to the - OO type} reLat1ves result fromlban .
'extrapositiong\strategy' :

From their [children’ s] 'Knowledge that-in English

some relative clauses modify the matrix subject,

. they - are overgeneralizing that all do. (p. 77,
.original emphasis) '

Under the' extrapos1t10n hypothesis,.Children who interpret_"

(8. 1) ‘below as (6.2) are presumabiy mak1ng the assumpt1onrv
that the two are equ1valent in mean1ng; and that the
relative clause in (6 1) has been extraposed from a pos1t1on_

modifying the noun "The dog

6.1 The dog is chas1ng the man [that the boy sees].
6. 2 The dog [that the boy sees] 1s chas1ng the man.

If children interpret 00 types as extraposed SO sentences,
‘then SO sentence types should be - except1onally easy; yet

this is in confl1ct with the data wh1ch shows SO types to
‘be very d1ff1cult Furthermore. the ev1dence from product1on
studies reported by L1mber (1973) 1nd1cates that the f1rst
: relat1ve clauses produced by h1s three- year old subJect were
'.of the 00 type; consequently, object relat1ves appeared
earlier in the speech of his subjects and, also 1n the speech
of Ant1nucc1 and Par1s1 s subJects If the Chlld Knows that

, some relat1ve clauses mod1fy the matr1x obJect he does not o
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necessarily 'overgeneralize that all relative c]auses modi fy
the matrix object as Sheldon's ‘logic would predict

Otherwise, we would expect the maJorlty Sof errors on the SS

‘types to be OS errors, whereby ‘the relat1ve clause mod1fy1ng_

/
the matrix subject NPA'is\ extraposed to sentence-fnnal

- position on»the analogy of'the already’acquired 00 types. We

would therefore expect an analysis whereby\ S[RP V 0O]VO =
structures are interpreted as SVO[RP V D].-Yet.‘performance '
en  SS types was exceptionally good, and the errors were of

the ConJo1ned C]ause Analys1s type. Aller (1977) found that,,c

the facts for the acquisition of relative clauses in Arab1c

are similar. At a certain stage cf development, children

interpret 0S and 00 types as mod1fy1ng the matrix subJect

Howeyer,_ in Arab1c there is no rule of 'Extrapos1t1on from
hinbun phrase’ ; therefore,'the extrapos1t1on analySTS in the
'errOrs comm1tted by the 'chljdwt1n Arab1c can only be
.construedv as 1the‘.oyergeneraltzation of aiprlnc1p1e at a

~given stage bf/]inQUistic develcpment In part1cu1ar on the

basis of the obJect r 1at1ves, which are apparently acqu1red -

first, ch11dren p]acq 11 re]at1ve c]auses in sentence final -

pos1t1on,, a]though /they ma1nta1n the ,correct funct1ona]

'drelationsg_ I sugg st that the same holds true for English

. children. This 'js supported by the  fact that although

.

""dchildren repeated the, SS and SO sentence types 1ncorrectly,

o placing' the rel t1ve clauses in sentence f1na1 position,

jtheir'u toy-movx_

comprehending t e :subject relatives as object,relatives

_response' suggested "that they were

v
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correctly. It would therefore -appear that at this part1cular §
stage‘ in theik development (Age Group II) the children are
1nvok1ng the = non- interruption principle in  their
comprehension. butaare ab]ertO'imitate‘"correctly " That is,

they 7behave as if the re]at1ve» clause must be 1n f1na1

positionr: thereby modifying the object NP, even though they'
hear and repeat it in subJect position.

Another common error on the 00 and SO types was the NVN
AdJacency Analysis whereby the linear order of NP V NP was
interpreted as subJect verb obJect 'resulting in an - 0S
error, \An' example of such an 1nterpretat1on would be a-
‘sentence. such- a&b 'The man saw the boy that the ‘dog .chased"
1nterpreted .as The man saw the boy and the boy chased the
dog. "

__of the younger ch11dren

Th1s strategy was particularly common in the responses

In both Eng11sh and Ukra1n1an stud1es with ch1ldren
performance on DO types was better than on SO types in the
first age group However performance on the 00 types showed
very l1tt1e 1mprovement (and 1n fact dropped in the Engl1sh
tjstudy) in the second age group, performance on the SO types,
however , showed a sudden 1mprovement for the same subJects
This suggests . that subJects in the second group are going

through a stage in ~which they are sort1ng out ‘the‘
| grammattcal re]at1ons -of the 00 and SO types and in the._q
‘¢fprocess are confound1ng the structures of SO, namely, S[RP 5,

V]VO with that of .00, namely, SVD[RP S V],

,As_ mentioned - in the prev1ous-chapter, the majority‘of.
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errors. in all sentence types can be accounted for by threel
“main 1nterpretat1ons - the ConJo1ned Clause Analys1s the
/‘\/ . '
AdJacency Ana]ys1s,‘.and the SO Ana]ys1s. The most common
errors comm1tt§ - across all sentence types were the
ConJo1ned - Claude Analysis and the. AdJacency Analysis.

‘\
Conseduently,ﬁ)these strateg1es must be d1scussed in greater

detai'l. ?’ , - o ' .

' { , L
6;3.1vThe;Conioined Clause Analysis

A Con301ned Clause An lysis refers to a strategy which
may ‘be. _stated as follows. When two clauses are sequent1a1'
(e.g,, one does'gnot i terrupt- the other), and when the
secondv conjunct has a m1ss1ng subJect then the subJect of-
thef second c]ause is reconstructed as be1ng coreferent1a1
wtth that - of the ma1n clause, Just as if the two clauses
were‘ conJo1ned (e.g,,v as SV0  and VO). If we apo]y_the
Con301ned »_C]ause.”Analysis ‘to all sentence types, the
fol]ow1ng 'interpretations resuTt. For SS‘types,,the correct
semantic  interpretation »resu]ts, since'the SS type has the
N <§tPUétUP¢< S[RP V~O]VO; and_the subject of both verbs is the

main ct&uée subject. For thev other types, however,'thisn
analysis' yields erroneous 1nterpretat1ons The ggly errors'
' found on 0S types‘.were SS 1nterprétat1ons; presumably
because ‘the' linear order of elements corresponds to ab'
4con301ned »1nterpretat1on (e g. SVO[RP V.0l). The’ 00 and SO
| types do not have the ltnear order of conJo1ned sentences,

and " the fact that the ch11dren ‘made 12 13 and 21,28 errors',:
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on these types suggests that they were attempt1ng to apply
the ConJo1ned Clause Analysis to 00 and SO types One of the
problems that the children ' had with the SD type was in
detérm1n1ng which NP of the f1rst clause served as sub ject.
The younger subjects chose the f1rst NP and treated it as a
Juxtaposed subject, result1ng in the 12,13 1nterpretatwon
. The older children tended to select the second NP a3 the
subject, and considered it to be the 'subJect"of both -
clauses, resulting in the 21,23 responses. Inﬁeitheh-case,'
the responSes 1nd1cate that the helat1ve pron0un:uWas
interphetedy_as‘ coreferential 'With the*ﬁP seléctedras'the
sgbjéct of the - first clause. By grouping her subjects'
responses on all four relatiVe clause types accord1ng to the
frequency of a conJo1ned analysis for each type Tavakol1an'
{‘(1977) v developed a h1erarchy of appl1cat10n of this
part1cular' strategy, namely the h1erarchy of SS > DS > S0 >
’OO,‘ﬁnlshe conCluded that gﬁere was no strong 1mpetus for
el1m1nat1ng the S0 relat1ves from the conjoined analysws

In DO types, the NP preced1ng the second verb sat1sf1es
two ‘.surface ‘ constra1nts b’for»l subJect status it is
‘claUSe?initial’ and pre-verbal, prov1d1ng structural Cues to -
permit it to be at least a candldate for the subJect The
relat1ve clause stﬁuctures prov1de convincing ev1dence for
the ex1stence and product1v1ty of the- ConJo1ned Clause

tAnalysis s1nce th1s type oP error 1s the only response used'

-—----_———-—‘—————

3This hierarchy ' corresponds, to the relative order of ease
. of - comprehension of relative structures found in the
normat1ve adult data analyzed in th1s study. _ : -

R
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lacross all categories and tt,also accounts for the greatest
percentage of errors.‘-It appears that children find
cohjunctioh easy, and“that relative clauses whose linear -
order . of elements differs from the order.offe1ements in
conjcined iclauses ‘wi' be more difficutt’for children to
assign an 1nterpretat1on than to relat1ves whose word order;
 conforms to the orderﬁiffi)conjo1ned c]auses There was a
-greater var1ety of responses to DO and. SO retat1ves wh1ch
do not conform to the order in conJo1ned clauses than there
‘was to SS and 0S types wh1ch do.

“In summary, then, the strength of the Conjoined Clause
Analysis is reflected in the great preponderance of
ConJo1ned Clause errors found in both English and UKra1n1an
The ba51s_ for this appears. to be the fact that conJo1ned~
structures wh1ch avoid 1nterrupt1on are easier and earlier
to appear than center- embedded structures In fact, Slobin’'s
Interrupt1on Hypothes1s appears to be at ‘the heart of the
ConJo1ned C]ause Analys1s, and consequent]y the error data

from both Engllsh and. Ukra1n1an g1ve cons1derable emp1r1ca1

¢° .
. )

_-support to the hypothes1s
, [

6 3 2 The Adjacency Analys1s

The _other strategy used extens1ve1y by the subJects,'
lpart1cu1ar1y by the. younger. ones, was the AdJacency
strategy, - whereby an NP V NP sequence was 1nterpeted as
subjectfverb-object or a]ternatlvely, agent act1on pat1ent

A.Wheh' app]ted ttof the 0S types, th1s strategy provides a
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correct 1nterpretat1on and consequently it 1s d1ff1cu1t to
assess what percentage of the  'correct’ responses were, in
Hfact, correct and. how many were QS errors. As mentioned
earlier, the younger ch1ldren ‘seemed to rely on this
strategy - more so than did the ‘older ones; on]y one, 0S error
was found for each of the 00 and SO types within the third -
age group This strategy was used most frequently 1n parsing .
sentence types OD and SO ”

Both the DO and SO types’ conta1n a re]at1ve c]ause of
the . form [RP S V], where’ the first NP (i.e., the relat1ve‘
pronoun) was 1nterpreted as the true subJect of the clause;
consequently, the second NP (i.e., the‘ subJect of the
' clause) was 1nterpreted as the obJect suggesting that the_
_i1nverted word order, ~and possibly the two contvguous NPs
confuse the younger ch11dren who subsequent]y rely on an SVO
strategy These ch1ldren in both Eng11sh and Ukra1n1an
seem to 1nterpret the first NP~ in the relat1ve c]ause as theV-
subject: ,then by defau]t 1nterpret the second NP (the
,correct» sUbject) as object. This strategy is even more
'p]aus1b]e when 1t is remembered that the obJect NP in an SVO
structure is cont1guous to the verb although fo]]ow1ng 1t
wh1le the subJect is the first NP 1n the clause ’

In summary, both the very young Engllsh ‘and Ukra1n1an

children ekhibtt errors ‘which suggest that - the word’ order
hypothesis inits strongest form, namely “The first NP in a -
clause is subject” ~1s operat1ve thus prov1d1ng support for

Slobin’s Word Order Hypothes1s, and in part1cu]ar for the
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S-0 versibn.

6.45The Results of the Adults’ Data

The results of the normat1ve data in both Ukra1n1an and
Eng]1sh suggest that the ease of comprehens1on from easiest .

to hardest is: 0S, SS > s0 > 00, where SS and 0s are not

s1gn1f1cant]y d1fferent from each other, .but ~both are

significantly d1fferent from both SO and 00 If we examihe.‘
the SO and 00 types, we would expect that SO should be the

most - difficult, because it v1olates both the Interruption

.Hypothes1s and the Word Order Hypotheses 1n both laoguages

-These two types are exemp11f1ed in the fo]low1ng sentences:

6.3 The man [that the dog chased] saw the boy (SO)
6 4 The man saw the boy [that the dog chased] .(00)

If we reconsider the examples cited by Limber (1973, p.. 172)

‘as examples of 00 type re]atives;'we have the'following

- examples:

ones Mommy got
Ktnd I got
ball I got

"

It is " questionable whether these fragmentary data can be
thnsidehed as ev1dence of 00 type relative clauses in the‘

- sense of (8. 4) . above, - but rather a - simple - NP NP V -
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sequence; with two contiguous Nbs, as jn the sentence “Thts
| is “the ball I got”. In.the absence of that, two cont1guous'
‘NPs are  interpreted as obJect sub ject - verb “This s
supported, by responses. to . such fragmentary sequeﬁces
presentedj as® stimulus mater1al in Exper1ment 1, where for
‘any sequence such as "the duck the dog pushed'" the task. wasv
always acted out correct]y wﬁth the dog push1ng the ducK
Yet, when.”the same structure was incorporated within a
compTete DO or SO reTat1ve type, such as- "The duck that the
‘ dog pushed k1cked the chick" or »The duck K1cked the chick-
that the; dog pushedtf. subjects were confused as to the
antecedentbof'the.reTattVé»pronoun4 ' ‘

In attempting to expla1n why adults shoqu find (6.3)
signiftcantly eas1er than (6. 4) the following
?1nterpretat1on suggests itself on thetbas1s of the f1nd1ngs
w1th ;the ' ch11d data‘ In the absence of any other:
-‘fnformation, the - ‘only poss1b1e antecedent of the relative
Mpronoun in (6. 3) is The man. 1In these}cases, with the
re]at1ve cTause formed on the ftrst NP, ‘the~hearer‘may
unambjguouslyv 1nterpret the reTat1ve pronoun Consequently,
- the 'sequence NP [RP NP V] namely The man that the dog
chasedﬂ_yis: eas11y g1ven the structure of a comp]ex subJect'
NP, 'w1th no poss1b111ty for confus1on as to the antecedent -
In‘ (6 4) however - the reTat1ve pronoun has two potent1aT
antecedents} -- namely, the matr1x SUbJeCt or the matrix
object;. PresumabTyf the ‘absence of that  in (6.4) would

facilitate the - seltection of the correct antecedent, namely
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the one immedtately preceding.the subject of the embedded.
clause; This has 1nterest1ng §1mplications for a study in
which a compar1son could be made between sentences with and
without the relative pronoun that 1nvorder}to determine‘
whether its absence assists the .1anguage . processor ‘in
determining the antecedent in.sentences type dO and 50. In
suchldan experiment the fol]owingdsentence types coutd be
N compared: | ; | | :
| A e e o .
6.5 The dog that the duck bit jumped over the cat. tSDt
6.6 The dog the duck bit jumped over the cat. (S0)-

~ Also, consider the following:

6.7 The dog bit the duck that the cat pushed. (00)
6.8 The dog bit the duck the cat pushed. (00

. Jn '(6.7)v'above ' the presence of that separates the
‘contiguou$ NPs, thereby forc1ng the hearer to construct an"'
antecedent. In- such af construct1ve' process, the hearer

a851gns obJect status to the f1rst of the two cont1guous NPs

in the abse? e{é?\a re]at1ve pronoun as in (6.8). Thus the",f

\

_presence of the relative. pronoun in an object’relative'
cTaUSe 'shou 1d- 1ntroduce antecedent amblgu1ty and contr1bute
to comprehen51on d1ff1cu1ty Ev1dence from exper1ments
des1gned to test the comprehens1on sk11]s of adult subJects

- on mu1t1p1y embedded sentences 1nd1cate that the presence of-
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bthat faCilitates comprehens1on because it provides. cues as

to-: the clause boundarles‘ (Fodor & Garrett 1967 Hakes &

aFoss 1970) At the same time, however the presence of the

relative pronoun in r1ght branch1ng structures 1ntroduces

the potentIal for amb1gu1ty in 1nterpretat1on since 1n such

.cases there is more: than one NP to the left of that, and

'consequently "more ‘than one poss1ble antecedent This

.'suggests, then' that the. early forms produced by ch11dren"

may, in -fact, be more 1ndlcat1ve of the manner in wh1ch*‘

2
chi}dren. 1nterpret structures and consequently product1on

and . comprehens1on may be more allke than the results of the

: .trUe sense of embedded sentences ‘but rather he is s1mply o

o
studies haye 1nd1cated If th1$ analys1s is. correct then,

the"child is not, ~1in fact produc1ng 00 relatlves in the‘_

ass1gn1ng funct1ona1 re]at1ons to seguence wh1ch happen"

ob”tto occur in the embedded structures of adult speech

Another consequence of hav1ng .that-'in the sUrface

'str1ng iS'_that when-.the hearer ;ié' confronted w1th theg'“

relat1ve pronoun, two dlfferent poss1b1l1t1es follow \£1ther

\Tthat can: be the subJect of the follow1ng clause _as in.0S -

and SS types “. .o that chased the. ggg“, or 1t can be the

obJect Vrelat1ve as in. OO and S0 types . that the dog

, chaSed"* 1n both cases an antecedent must be determ1ned The'A

,eabsence of that however, can. result only in structures in’

: whtcg_the f1rst NP of two contlguous NPs is the obJect

Y

1 6£9bThebduckgbit7the cat the dog chased. (00)
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6.10 The cat the duck bit chased the dog. (S0)

One other factor which may facilitate the comprehension '
of' SO 'typesglas opposed to 00 types ts the intonatioh
;‘contour, whtch ‘in the case iofytype S0, provides agclear
‘ indﬁcation’ as to 'thelb clause' boundary, correctly
uincorporating the .relative clause before the first ma jor
drop in 1ntonat1on thereby support1ng the complex subJect
NP analys1s ment1oned ear11er _

ATl of these considerations pQint ,'towardr an
interpretation. in which, theylftrst NP is coded as the
suhject.t‘An attempt has been made to show‘thatktheu“object
relatives": in. thevspeech'of'two-year olds may not‘ 1n fact
’vbevaa relat1ve clause structure Q_L se consequent]y, 1t is
. un]1ke1y that a ch1ld would resort to the types of pars1ng'

strateg1es proposed for the adu?t normat1ve data

6. 5 Interpretat1on of the Ch1ldren S Results

c ‘In_ h1s d1scuss1on of p0551ble strateg1es employed by
children' i language comprehens1on FlucK (197Z suggests
'that the f1rst strategy acqu1red can only cope with- s1mp1ex
' sentences, _1t' prov1des “an jnterpretat1on for the f1rst'

.potent1a] c]ausey available and then ‘breaks down (1977 |
*;p;”.50) The second» strategy, which he ma1nta1ns ch11dren
happly at about two years of age, when they are beg1nn1ng to
':acqu1re ' complex structures,; -canu beg1n to .deaj _w1th ;

- embedd1ngs | but[ then ,breaks down  According to-zhisw
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. -algor1thm the ch1ld codes the f1rst NP as the’ topic:

the topic is what the sentence }s about, and it
~ usually forms the grammatical subject. . the hearer
~codes a topic NP as soon as poss1ble and ma1nta1ns a
separate representation of this so that it is always

available to interpret pronouns or complete clauses.
(1977 p. 50)

The- most cr1t1cal stage of relat1ve clause acqu1s1t1onl"

‘appears. to be between the ages of seven and nine, where
'there is, a rapid 1mprovement in performance on SO types_

' accompanied. by a small 1mprovement in performance-on type

00, " which suggests’ that at th1s stage, “the ch1ld is

attempting a variety of strateg1es in order to sort out the
grammatical relat1ons correctly (see Figures 1 and 2 below)
" He apparently tr1es the eas1est" strateg1es f1rst and’ only»

when ‘they fa1l does he construct more complex ones. A

plaus1ble reason for the confound1ng m1ght be that in these

'two cases the relat1ve clause has the 1nternal structure '

y

wv[RP S Vi, which is qu1te d1st1nct from the [S V O] structure

.character1st1c of relat1ves w1th the relat1ve pronoun as

subJect. The ch1ldren m1ght be tak1ng the : un1que word order

,of the - [RP S V] structures as indication of the fact that

such structures must mod1fy the ma1n subJect ‘NP, 1f th1$

'1ncorrect strategy were actually employed by chwldren 1n Age”
Group | 11, then performance on’ SO types should improve

‘rapidly,  with - " 51multaneous drop in performance on 00.:

types., This is prec1sely what the data suggest : Th1s
errOneous interpretat1on is even more plau51ble when 1t 1sf

not1ced that the word order [RP S V] is npvel, prov1d1ng the

vgch1ld w1th a  word order clue for determ1n1ng wh1ch NP the

TN
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, relative clause modifies: a clue which turns out to be a red
herring. v | “

Further evidence in support of this strategy.comes from
Quirk (1957), who has cited evidence that complete
butterances containing subject relatives in spontaneous
'speech_ are‘ 1e$s frequent than one might’suppose because
‘nesting is a factor comp11cat1ng production and percept1on
;'If,' 1n fact the maJor1ty of relative clause structures the
~child hears are obJect'relatives,‘it jsfreasonable to‘assume
‘that” he will .be relatively successful in imitating object
relathes. Then,, when the child begins to notice subject
;re1atives;‘ he may overgenera11ze as follows: he may assume,

the bas1s of the obJect re]at1ves, that a]] relat1ves.

must - occur in sentence- final pos1t1on regardlesswof the1r
' antecedent. Consequently, in a production task the ch11d
may make what Sheldon refers to as an extrapos1t1on error,
yet,' he will act out. the task correctly, suggesting that he
has comprehended the sentence correctly. Eventually (by ageS‘
.n1ne or‘)so), the child ‘begins to sort out’ the correct
relat1onshipst Such an interpretation.'of- the so?called,i
object relatives 1ends} a strong measure of support to the
ipr1nc1p]e of funct1ona1 expropr1at1on whereby new funct1ons
are first expressed by ald. structures | »

To summar1ze the Engl1sh ch11dren (3 resu]ts it appearsg
that the main strategy emp]oyed by the first age group was
vthe non- 1nterrupt1on "strategy.‘ result1ng in better

performance on. r1ght branchIng sentence types (OO and DS)-



115

-

than on center -embedded ones {SS and SO) Then, on the basvs,
‘of subJect relat1ves the subJects start overgeneral1z1ng as
follows: they assume that gllt,relat1ves‘ must ' occur in
sentence~final position regardless of their antecedent
Consequently they start confus1ng the types 00 and SO, both.
of - which contain s1m1lar unique- internatl- clause structures '

tnamely [RP s V] Evidence of the fact that the subJects are,

~on 00 types (with most of the. ‘errors of ‘the ‘SO type)
‘accompanied by a sudden increase in. performance on the SOi
-types, Iwhich are 1nterpreted correctly ]f the subJects‘
overgeneral1ze SUbJeCt mod1f1cat1on Eventually the subJects
~sort out the antecedents and performance on all sentence
types 1ncreases in the third group A summary of the results
is presented in Figure 6.1. '_

In summarizing’ the Ukrainian 'children's results tt-
appears that}:the' main Astrategy employed by the f1rst age
groupc was the word rorder strategy, in wh1ch sentences.
tcontaining the dom1nant SV0 word ‘order w1th1n the relative
_clausel (OS and SS) were eas1er than sentences in which the.
‘7relat1ve clause conta1ned perturbat1on of - the dominant
word order (00 and SO). As with the ch1ldren partlc1pat1ng{}
'vin the Engl1sh study, performance on 00 sentences 1ncreased
"pisllghtly, accompan1ed by a great 1ncrease in the SD types o
In fact performance on type SD surpassed that of type 00 ’"_f

the 'second age group The main errors on the 00 types were

i y
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Figure 6.1
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" S0 errors and AdJacency errors whereas the maJor1ty of the
"errors on the SO types were SS 1nterpretat1ons 1nd1cat1ng
: the app11cat10n of the ConJo1ned Clause Analys1s Eventually
the subJects sorted out the antecedents, and performance on
all sentence types 1ncreased 1n lthe th1rd age group A

summary of the results is presented in F1gure 6.2. -

It appears that .the f1rst age groups tended ‘to
_interpret the structures ’loca]]y » that is, at the ciause
Ievet. '_Consequently, - those clauses that' violated :the
domtnant. SVO word order of both Eng]]sh and Ukra1n1an were |

found to be more difficult ‘than those that reta1ned the SVO.
word order ‘in the relat1ve clauses. The errors within the
clause suggeSt that the subjects were Ainterpreting:the'
,inverted’ word orders as ~instances of the standard word
| ordery result1ng in SVO 1nterpretat1ons w1th1n the embedded‘
yclauses This a]so accounts for the SS 1nterpretat1ons on
ithe SO types and the AdJacency errors on the 00 types The
1nverted word order within the re]at1ve clause, then, was a
source . of d1ff1culty for the youngest subJects. The second

age group was 1nvok1ng a more global 1nterpretat1on (at theﬂ

- sentence leyel)‘ ‘and asila. resu]t mls1nterpreted the_"'

"antecedent" of1 the re]atlve ‘clauses. Thjs- Ted .to: a
’jconfoundingr of.’the- 00 and’SO typesiwithin.the>second,agei~
group. 'Because Vof the1r over-retiance.'on the vsubJect'

mod1f1cat1on pr1nc1p1e,v they began mak1ng SO errors on 00
:.sentence types wh11e\performance 1mproved rap1dly on the SO

- types. Consequently, it is difficult to determ1ne what

¢ -
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percentage of the ’correct’ responses  in the second age
o group are in fact correct interpretations,dand how‘many of
the responses arer essent1a11y SO  errors. F1na]1y,‘
performance on all four sentence types improved in the th1rd
age group The~ first strategy, then applied locally, and
gWas operat1ve mainly w1th1n the domain of%the re]atlve

, \
'c]ause . The second age group' began " to ~interpret the

r.:sentences globally, = which resulted in the erroneous

5»{fse1ection of antecedents.'Thevparsing strategy discussed in

’t7connection 'with the normat1ve adult data accounts for the
high sCores. on the 00 types, because such a loca] ana]ys1s
w111 correctly 1nterpret the sequence -- NP (that) NP V --
as obJect subject - verb for the reasons c1ted above However.
.’two sentence types contain th1s sequence -- namely, 00 and

- sO. Why, then, was performance on the SO types SO poor 1f

© the same .. local strategy should result in a correct~

1nterpretat1on on both types° The root of the prob]em seems
.to' Tie in the overall structure of the two sentence types,
Which the younger ch1]dren did not take into consideration
becausew they were,apply1ng the earller (global or CIausa})
‘parsing strategies' In short' the matr1x sentence of the 00
‘type conta1ns the SVO word order which ass1sts the child in

ach1ev1ng closure on the f1rst propos1twon wh1ch ends in anj]
object. Th1s matr1x\ obJect is a]so the first NP of the
second clause wh1ch could eas1ly be interpreted as. subJect
-of the second clause. A great number of ‘the - errors on the 00

' sentence typesvwere, in fact, AdJacency interpretations, in
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Which ‘the obJect NP of the first clause was 1nterpreted as
the subJect of the follow1ng clause The only other strategy
}compat1ble w1th th1s interpretation of the results is one in-
,whlch thev obJect NP of the matr1x clause is 1nterpreted as
the obJect of the relatlve clause -- not because the obJect
NP and 1ts antecedent share the same grammat1cal funct1on
_which “is Sheldon s analys1s of such errors, but rather
beCausei the local parsing . strategy 1nterprets the f1rst1
occurrence of an NP in the -sequence -- NP (that) NP V -- ag
an . object, as argued above The results then-'strongly
support fthe ConJo1ned Clause Analys1s and NVN AdJacency
Analysis wh1ch are both pred1cated on the domlnant linear
word order of the languages tested and consequently y1eld
- the correct responses to those structures conformlng to the
domlnant word order of the language either at the local or -
global level The SO strategy is appl1ed when the global‘
structure of the sentence is cons1dered for 1t takes into
account . the doma1n of the complete sentence in determ1n1ng
the antecedent F1nally, the results of the stud1es 1nd1catea
- that Sheldon s Parallel Funct1on Hypothes1s is not operative
in any of the pars1ng strategwes employed by the subJects A
~‘summary ‘of ‘the. strateg1es employed by the ch1ldren in each‘

age group 1s presented in Tables 6 1 and 8 2
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Summary

Table 6.1

of the Strategies: English Data

Age -Group

I

IT1

Main Strategies

. (a)Non-Interruption

(b)Adjacency Analysis

;(a)Coanined Clause
- Analysis. (=First
NP 1is Subject)

S

" (a)Adjacency Analysis
(b)Non—Interruption

iMain Errofs

(a)Conjoiﬁed
(b)Adjacency

(a)Conjoinéd
(b)Adjacency
(c)SQAErrors

(a)Adjacency

(b)Conjoined

Clause

Errors -

r

Clause
Errors

Errors
Clause

Errors

Errors

Errors

.

- Table 6.2

.Summary of the Strategies: Ukrainian Data

. Age’Grdué'

II

III

Main Strategies

(a)Word Order (b)
(b)Conjoined Clause
Analysis

(a) Word Order (b)

(b) Conjoined Clause
Analysis

(a)Word Order (b)

''Main Errors -

(a) Conjoined Clause
(b) Adjacency Errors

Errors.

v

(a)AdjacenCy.Errors'
(b) Conjoined Clause Errors
(¢) SO Errors ’

(a) Adjacency Errors
(b) Conjoined Clause Errors
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The dtscrepancies between the pred1ct1ons and 'the

6.6 Implications of the Results

results of  the comprehens1on stud1es raise several issues
which must be addressed. :, .
Prideaux’s (1979bl predictions,reéarding the order of
emergence of relative clause structures in the speech of
children are‘ borne " out by the acquisitional data. It was
found that conjoined structures appeared in advance of
iembeddings “and served as the structural model first used'by.
b:the child,.'thereby lending a measure .of‘support to the
prtnciples :»'of . cognitive precedence 'and functional
'expropriation The data also revealed that obJect relat1vesl
‘were . the f1rst to appear, ‘and that subject_relatives were a
source of d1ff1culty for the child, supporting Slobin’s
’principle of structural 1ntegr1ty The actual acqu1s1t1onal
ev1dence does;_ then; support the theoret1cal pred1ct1onsl
formulated along developmental l1nes Sheldon (1972) also
pred1cted that subJect relatives would be learned later than
ob ject relat1ves because they are vself embedded and/or
because subject complexity seems to be more d1ff1cult" (p.
17). In 'so do1ng, She ldon prov1des a c1rcular argument for
‘complextty, . for she def1nes complex1ty by order of_ |
-_emergence Furthermore,‘ if obJect relat1ves are, in fact,
'psycholog1cally less complex then one would expect that
:they would - be more - easily comprehended than 'subJect'

'relativés,’ yet _on' the bas1s of the results obta1ned from

the comprehens1on experiments, ease of comprehension appears
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to fbe determined by the function of the re]atiVizedtNP
rather 'than by the location of the re]ative clause. fhe
“resutts of the comprehension studies, then, indicate that
the ohder of emergence does not refTect the order df_ease‘of
comprehension. o

The preﬁonderance of evide?ce, then,” suggests that
object  relatives are ‘more common in - the speech of both
adults and children because they . are 1essf difficult
perceptually and productive]y (Quirk 1957' Limber 1973).
Yet it is d1ff1cu1t and d1sturb1ng to argue for a un1versal
of 1anguage process1ng on the basis of frequency, un]ess
frequency ‘ can itself be exglained by 'naturalness or
ps}chdlog1Ca1 simplicity, for instance. That is, are subject
re]attves‘ avoided in speech beca:le‘they are mdfe difftcult
and/oa less natural than object relatives? If so, why are
the less ’natura]’ and,more difficult subjeet relatives mofe
easily comprehended? Schlesinger '1968) has suggested that
"the scarc1ty of complex self-embedded sentences in everyday
usage is due not to decoding difficulties, but to eneod1ng‘

difficulties, in which short ter‘m"memor‘ytlim'i ts more readily

, break - down than - in decodtng Th1s wou id imp]y that‘
'comprehens1on exceeds production and possibly the issue here“
is one of product1on versus comprehens1on,_or comprehenslon
- versus acquisttion, or both.

These 'observatigns‘ suggest that we may be confound1ng
acqujSittdnal» and Qombrehens1on data un3ust1f1ab1y The

~predictions based on deVeiopmental ;principles .about the‘:
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emergence of relatives were substantiated by empirical data.
‘With the- comprehension data, however we ‘must taKe into
account the age ' differential of the:vsubjects “and
consequently the different strategies that are being used. ‘
- As  pointed out by Bever (1870), strategies change with age
‘and with 1ncnea51ng iingu1stic sophistication - Are we then
Justified in using prinCip]es der ived from the acqu151tiona1
data of two year olds to assess the comprehenSion results of
iinQUisticaily more sophisticated seven-year old speakers
and vice versa? Furthermore, is comprehensidn an accurate or
comp]ete measure of 11ngu1st1c competence° By equating the
two concepts of comprehen51on and competence She]don -may be
confounding them. She set out to study generai deve]opmentai
‘trends 'ih children vis a Vis reiative c]ause acqu151tion
and v'then_h proceeded to draw generaiizations'x about
: ]anguage-independent - processing heuristics on the ba51s of
TCOmprehension data. It is. questionable whether She]don was
justified in bequating comprehenSion w1th acqu151tion or'
competence ,(and production With performance) . as she did-
'impiicitly.- She stated that her comprehens10n tests were an
attempt hat gettingv' at -competence,‘ and c]aimed"that
- comprehension is :cioser to competence»than‘is'production
(1974,- p. 274). | In practice, however, comprehen51on and
production ' were equated because,she compared acqu151tiona1
data (spontaneous production dataV with the .results of
comprehenSion sthdies.fkothers wouid,take_a near ly opposite

approach in chi]d_ ianguagejstudies, judging,competence.on
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the basis of a corpus (=production). <As»Connors (1976)

points out in a review of'Keseier (1974):

Are we to ]eave competence as a myst1c 1ndef1nable7_.
‘Are we to equate it with comprehension? In either of
these cases the term competence is useless, and we
would do better to talk about comprehension when
‘that is what we are-testing. (p. 417)

A‘ more' fundamental'question which shoU]d be'addreesed
is the ro]e of comprehens1on in ]anguage acqu151t1on The E
theoretical s1gn1f1cance of the , d1st1nct1on between
comprehensﬁon " and product1on is often over]ooked and often

confounded w1th the d1st1nct1on between competence and

performance.  If 'we descr1be competence as the Know]edge of .

“linguistic - categor1es, etc., that accounts fon'a nat1ve

speaker's intuitions about his ]dnguage, and performance as

the realization or .expression of competence through Speaking

-“and listening, ' then it fo]]owe that production‘ and

.comprehensiOn ‘are both aspects of 11ngu1st1c performance,_

'since both “involve the ut111zat1on of competence A great

_deaﬁ of work is necessary in  the »clar1f1cat1on of the

difference between produCtion and comprehension, for this
distinction occupies an important positibn in studies of |

language acquisition. Some research 'hascsuggested'that a

“child's own production of speech will not. be critically

‘involved in the process of language acquisition_(Mi]}erj_

1966);.:~Moreover, we can obtain more finformation from

comprehension than production studies, according to Brown

'and_.‘Bellugi"(1968){< In ,a COmpnehension taske‘we Know

~ something about the nature of the input,‘but'invproduction
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we have no waya of knowing,' since ‘the'input (e.g., the
'child’s-‘intended' message) is totally obscure (p. 42). We

must, however, be caut1ous about becom1ng overly zealous 1n

overest1mat1ng the extent of our knowledge of what the 1nputl

to the child really 1s, because what the child hears 1s ‘not .

' necessar1ly what he learns or even attends to. In short, we

must d1st1ngu1sh between  input and 1ntaKe, for we have no

) way of know1ng what features of adult speech the ch1ld is
- attendlng to and to what extent he benef1ts from the
‘i modifications. found to, be character1st1c of adult speech ‘to
r:ch1ldren (e g. R Snow 1972) In general though children

~do appear to prof1t from the, well formed utterances that are

presented by parental speech _wh1ch implies that the ch1ld'

Hl1ngu1st1c competence develops through his comprehens1on As

vpotnted out by McNe1ll (1966) the study of comprehens1on

ymay_ prove to be the pr1n01pal avenue through wh1ch a ch1ld'
acduires language and“j the problem of " how ch1ldren

'nCOmprehend languagel may be 1nseparable from the problem of',“

_how they acqu1re 1t

8.7 Suggestions for further‘Research

 The pauc1ty of relat1ve clause structures in- the speech:‘,

:ﬁftjofft'ch1ldren makes k 1t d1ff1cult to assess competrng:3

'quthypotheses about psycholog1cal complex1ty,» the effect ofp
'lwcrdn orderl:gjnterrupt1on, and \thej l1ke as operat1ve in ‘i‘

_.spontaneous‘_speech’ The heavy rel1ance on, naturalvst1c.ilf

» R
e

T o

3]

'-_Ljobservations:,has led .to the postulat1on of cla1ms about ;;,‘T
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language acqulsition which are open tofserious question,

Stnce' in many cases the evldence is based on a small sample.
of  children.. who are,  to make} matters worse, usually'
'precoc1ous e Therefore, it lis questionable whether such
data proy1de: a‘ &alid basis on 'which‘.to draW’ general

conclusions about the~ process of language acquisition.

-Furthermore,- it is doubtful whether fragmentary structures'
such . as those prov1ded by L1mber should be used as ev1dence
ot the fact’ that ‘the child is capable of producing relat1ve1:
clause structures in spontaneous speech. _
| As ment1oned ~above,_ the scarc1ty of relat1ve
constructions vtn spontaneous speech makes it d1ff1cult to

assess the compet1ng pred1ct1ons “about ~the emergence of

_relative clause structures 1n the speech of children Dne -

poss1ble means of increasing the frequency of relatﬂvej
| clauses 1n natural speech would be to conduct an exper1ment
in wh1ch “he ch1ld is 1nstructed to descr1be some act’ or
'procedure .for example, where' he would have greater
potential for using noun phrase mod1f1cat1on In any event,
more 'exper1mentat1on . is warranted on the spontaneous ,
product1on of relative clauses _' .

An unexpected result of the research reported here was
T'the fact that there was no s1gn1f1cant var1at1on in the‘m_
number .ofu“correct responses _atr any - part1cular age. The :

' *absence of "statlgtically : s1gn1f1cant type'v by fage;

-—---_-—--—--—-—-—

"4 imber’s ev1dence is based on a;subJect whose'parents were'
both college graduates R : R o



"~ as relj ble an indicator of ]1ngu1st1c progress as are the
1tngu1st1ca11y 1nternal measures in th1s study

~In  the study conducted by Pr1deaux et al. (1979)
uhtch vadults were asked to make naturalness judgements of
paESive votces, it was found. that ‘w1th1n the actives,
1nterrupt1on was found to be the only factor d1fferent1at1ng

groups. O0Of the act1ves 00 and 0s were Jjudged 51gn1f1cant]y

'more ‘natural' than types - SO and SS (F, (1 119)-12 05, gk<f

0r001)' The relat1ve order of naturalness was found to be

- 0S, 00 > 8@, SS. This order differs from the results of the

normat1ve data analyzed 1n this study (i,e., Exper1ments 3.

and 4)7 The d1fferences may, in fact, “be'an artifact of the

hd1fferent exper1menta1.,techn1ques employed hThe' lexical

Citems’ in the,eexperiments reported . here' were carefu]ly-'

- control]ed and the sentences conata1ned only relat1ve

clauses 1n the act1ve voice. nn the exper1ment conducted by

Prideaux‘ et al (1979) _the relatlve clauses were cast in

’ both active and pass1ve vo1ces \Dn the one hand the,pass1ye

_‘sentences may have actedAas‘detractors ‘but on the other

'_,4the great var1ety of 1ex1ca1 1tems and syntact1c structures

lncorporated 1n the st1mulus sentences ‘may have contr1buted
,to_,vthe" confoundIng - of pragmat1c cons1derat1ons w1th
“ structura] ones. The main: effect of subJects was found to be
jh1gh1y s1gn1f1cant 1n both stud1es. suggestlng that subJects
h were respond1ng to the st1mulus sentences 1n d1fferent ways

s
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erences across'ages and that chrono]og1ca1 age is

sentences containing reIat1ve c]auses 1n both act1ve and

. @
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A- more tightly-constrained exper iment might be possible in

which the lexical items are controlled for frequency and-

_ imagery,'1in'vorder to eliminate the effect of lexical,

semanttc., and pragmatic, considerations . A technique that'

might prove more accurate in - measuring the process1ng

‘d1ff1culty of the re]at1ve clause structures is one in wh1ch

the st1mu1us sentences are presented aurally.. Such a
technidue' would force subjects to rely on memory, thereby
eliminating the'possibility:cf ana]yzing written stimuli and

thus providing 'a more accurate measure of comprehens1on.

under, memory 11m1tatféns Another'means of controlling the
possible responses 'would be"byr‘preSenting the stimulus
e sentences in context and controlling the'discourse intsuch'a

way that'aJT subjects were provided with the:same contextual

information. This would avoid _a; purely"Sentencefbound
analysis. -

After part1c1pat1ng in the two exper1ments descr1bed in

' vth1s d1ssertat1on,;%pe adults’ maJor complalnt was that ‘some
v of"the"sentences were "too unnatural® to rate .This is one

~of. the ser1ous 1nadequacies’ of a sentence bound ana]ys1s

such as those used in these experlments and also in Prideaux

et al. (1979) The acqu1s1t1on and comprehen51on of language

involves . more than _sentences ‘in,lleolat1on. The_ child

“acquiring - language is ”exposed to various syntactic‘

structures  presented in context, and can thus draw on

.COgnitive“ ;abilities and'_'perceptua]' cues beyond “the

&

- structural "aspects of the utterances he is acquiring.
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Consequentiy, his 'comprehension abilities should,be’tested
in a similar. fashion -- namely, in context. It is quite
likely that many of the sentences that the adu]ts found
“highly unnaturai" wou ld. have been more natura]" had they '
been presented within some appropriate context

£ ‘Further research in this general area could build upon

V.t the results reported here, but it cou]d obviously extendvthe

'investigation © both - methodologically, by uti]iiing new
'techniques, and ]inguistically, "by incorporating context,

and excercisingiiexica] controls.

6.8 Conclusions

- We Setn out to investigate 'the’ eVidence for three
important hypotheses which have been postulated for language
proceSSing 1--_ namely, the Interruption WOrd Order ,» and
Parallel Function Hypotheses The results of the normative_
data.:'from adults‘ are ’-identical ~in  both English and
FUKrainian; bindicating'7that word - order is the ma'in factor
separatingf'the four syntactic types examined The relativef
ease of comprehenSion from eaSiest to hardest is: DS SS > 'so

'> OD. The results_ of the English study With children
indicates' that interruption is the main factor affecting '
performancef | thereby para]]eling the findings of_'the
normative data reported by Prideaux et al. {1979). The

x'results ofﬁ the-_study With pkrainian speaking bilingual

chiidren “indicate that word order is the main factor

affecting performance}y Therefore,»'the results of the

a

. \§c yr‘ | :g . "t"' ) - n
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normative data obtatned fr both nat1ve adult speakers \'
- English and -Ukrainian\+n/{:Ts study support the resutts o# :
the comprehenston study conducted w1th Ukra1n1an ch11dren
 Word order, then, overrides the morpholog1ca] c;es supplied

by; the inflectional endings in Ukra1n1an Although the.

factors affecting comprehenston in both Eng11sh and

e
Sy

Ukrainian tchildren-'appear to differ, an exam1natlon of the "«

errors comm1tted by both groups reveal a great- s1m11ar1ty in
.strateg1es Both groups of ch11dren tend to depend on the
1inear order of const1tuents The main aspect*of word order‘v
which fac1l1tates comprehens1on is the pos1t10n of the'
subject -with respect‘ to'the objeCt w1th a preference for
S-0 sequences ‘The tendency for crelative clauses with a
perturbat1on of ithe ‘dominant word order was to 1nterpret‘
~such structures as 1nstances of the dom1nant SV0 word order,
in which the f1rst NP was 1nterpreted to be the subject.
'Another common prob]em inv both groups was determ1n1ng an
" antecedent for the relat1ve pronoun of the relat1ve clause.
,The 'set§7 of ev1dence from Englwsh ‘and the paralle] facts
from : Ukra1n1an 4 together «suggest that'~re1at1ve ,clause
structures are tnterpretedv (parsed) ‘tnjfterms of etheir."
_ superf1c1a] 'form;r. .atthough 'lexical .and pragmatiC-
cons1derat1ons poss1b1y enter to fac1]1tate .some aspects of
O_.pars1ng These f1nd1ngs suggest that fuﬁct1onal surface‘
| or1ented‘ models ‘of syntact1c descr1pt1on are' c]oser to
providing tnsights 1nto the way;language acqu1$1tjon and

comprehension work. than are models which place little

1

N
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emphasis on/e(ither functions or surface st'r*uctures.
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APPENDIX A

Test Sentences Used in the Relative Clause Comprehension Task

Experiﬁent 1

Subject relatives: subject fronted (SS):

1.. The rabbit that touched the dog pushed the chick.
2. The monkey that pushed the duck hit the dog.
3. The dog that pushed the cat touched the horse.

.Subject relatives: object fronted?(SO)E

.. 1. The horse that the dog-kickéd pushed the duck.
2. The chick that the duck bumped touched the cat.
3. The rabbit that the chick hit jumped over the dog.

]
-

Objécﬁ‘relativesi _éubject-ffonted (0S):
1. The monkey pushed the rabbit that hit the duck. -
~ 2. The dog touched the monkey that pushed the chick.

3. - The mouse pushied- the chick that bit the dog.

Object relatives: .6bjeCt.ffonted (00): .

1. The dog jumbed,oQér»the'horse’that the rabbit puéhed,.,

- 2. The mouse pushed the duck that the bird hit. '

3. The chick bit the cat .that the mouse pushed.

' .Conjoined élausés;

o 1. -The dog pushed the cat and the dog tduchgd the horse.
: 2. The mouse pushed the'chick and the chick bit the dog. :
3.  The dog jumped over the horse and the rabbit pushed the horse.

'Fillef Sentences:

1. 'Can'yoﬁ make Ehe:dog jump .over the duck? _ '
2. -The dog pushed the chick and then he Pit‘the cat.
3. Make the cat push the mouse off the table. '

~
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APPENDIX B

Test Sentences Used in the Relative Clause Comprehension Task

Experiment 2

"Subject relatives:‘,subject fronted (SS): [svo WOrd Order in Relative Clause]

1. KoHHK, mo €'e IecHKa, mnxae Kaqu
2. Masra, mo nxae kKOHHKa, 6'g Mnmxy,

Subject relatives subject fronted (SS): [SOV Word Order in Relative Clause]
h \.
- 1[ HeCAK, MO MHUDKY 6 e, nxae KOHUKA. '
2, -lMasna, mo Kayky nxae, CKaue uepes KOHA.

Subject relatives:_ object fronted (SO) [0SV Word Order in Relative Clause]
Hecnx, mo #oro Kauka nxae, Kycae MaBny.
A.z, ‘MaBna, mo IY RypYaTKO IXae, Kycae KauKy.

Y

Subject relatives: object fronted %SO)' {OVS WOrd Order in Relative Clause]
1. Hecnx, mo #oro Kycae Kigsb, nxae MaBoy. - - .. °°
NaBna, mo 1T 6'0 necnx, Kycae KOHH. :

" Object relatives: subject fronted'(OS): [Ssvo Word Order in Relative Clause]
. . ! ¢ .

1. Ilecux nxae Kaqu, mo 6'e KOHHKa.

2. KOHHK Kycae MaBIy,. mo nxae mecuxa.

Object relatives:' subject fronted (OS) [SOV Word Order in Relative‘Clause];

‘1. HecyK nxae Kaqu, OO KOHA 6'g. g
2. HOHHK 6' ¢ Masny, mo necnxabxycae. ‘

‘Objece relatives. object fronted (OO) [OSV Word Order in Relative Clause]

v Kaqxa Kycac nca, Do ﬁoro KiHb nxae.
"2. Mnmxa Kycae nca, mo. #oro kiHb 6 €. f

-

Object‘relatives:».object fronted (OO)- [OVS Word Order in Relative Clause]
E 1, Tlecux kycae Kypanxo, mo ﬁoro nxae: MHDKa,
vzr KlHL nxae MaBny, mo iy Kycae KaqKa. .

-}
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APPENDIX C

This sCudy is being conducted in order ro obtain
_ normative d@ta on the relative ease of conprehension of
certain sentence types. .By ease of comptehens on I mean:
_would one sentence be harder to underscand or take sligh:ly

longer to understand than another. Read throuzh 111 the

sentences .before beginning, in order to get a zeneral '

impression of differences in difftculty. Thgn. read each

palr of sentences ahd decide which is easter . indicate

your choice in the following manner: -

la.

Then considér‘eacﬁ of the sentences and rate then dn a
'9'-point " rating scale by circling your choice, reserving
the louer end of the scale for’ chose sen:ences which seem to
be easier to understand, and reserving the upper end ‘0f the-
acale for those sentences.that seem more diffi= ult. Please
feel free ‘to use the encire range of the scale during the
experimen:. On the other hand, don't be concerned if you find
yYou are using some numbers more than others.
i ‘Easiest Mos:‘diffic@lt.
'123456789 ' :

Your ratings should reflect the magnttude of cthe difference
in ease of comprehension relative to the other sentence :

of the pair. For example, 1f two sentences araz boath quite
easy, choose the easier of the two and assign iz a score. by

circling the apﬁropriate'nquer on the fatiﬁg stale:

1‘2@@156759‘

. v

Then considat the - ocher sentence and give it a ratcing. whieh
reflects its relattve degrea of ease of comprenension with
respect to the other one. The followiug vould be an example‘\\
. of a set of sentences in.which’ both are qul:e easy, with a . \\
relativaly small diffegence in the degree of ease between them: \:
. S S A S @23656789
e T ' b B 1@34567&9
: — i' ‘ ' SR oo ;
‘IHPORTANTiF THE SENTENCE YOU CHOOSE HITBIV EAC‘ PAIR SHOULD .
- l : NECESSARILY HAVE THE LOHER RAIISG 0% THE RATING SCKLE.



rabbit that touched the dog pushed the chick. 1

la. The
The dog that bumped the cow touched the rabbic.
. .
2a. The dog pushed the chick that touched the hotse. 12
b. The doa that che chick pushed touched the horse.
,ja The monkey pushed'the'duck”that the.dog touched.
The monkey that pushed the duck touched the dog. 12
ba ‘The duck jumped over the monkey that bunbé% the bird.1l 2
The monkey. jumped over the horse that puahed_the chick.l
5a.  The rabbit that the dog touched pushed the monkey. 1 2
The rabbit chat touched the dog puahed the monkey.
: v » e
6a: The dog that ‘pushed the horse touched the duyck.
‘The dog: pushed the horse that the duck touched. - 12
7a The horse that the monkey pushed touched the mouse. 1
b. - Thé_dog that the rabbit bumped touched the bird. 12
8a The monkey that the dog pushed bumped the duck. : 12
The monkey pushed the dogﬂthac bumpéd the. dueck. .
9a. .The cat pushed the dog that the monkey bumped. 12
b. .The cat that the dog”puahed bumped the monkey.
10a. The cat bit the duck that the dog hit.
'b. The chick bit the horse that the duck bte,
lla.  The monkey that pushed the rabbit hit the duck.' C1e2
b. .The monkey pushed’ the rabbie chnt hit the duck.* 12
‘12a.," The dog that bit :h. chicken pulhgd the duck. R 1
‘b. The ca: that pushed the duck hic thc man. 1,

»

Ww wow
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<

"13a. The dog touched‘thq"horse that the mouse bit, 1234567829

b. The dog touched the horse that bit the mouse. 12345678 9 .
. . . - -//
l4a.” The horse that the dog touched pushed the cow. 1 2’5.4 56789
b. The horse that touched the dog pushed the cow. 1 2/3 4 5 6 7 8 9
15a. The dog pushed the mahkgy that Eﬁe duck touched 1.2 34 56789
" b. The chick hit the duck ;hag\che dog, pushed. 12345 67 8.9
. R 7/ N
16a.  The dog pushed the. duck that the chick bit. . . 1234567839
b. .The dog pushed the duck that bit the chicken. 1234567879
17a. The monkey thac‘caﬁghed the dog pushed the cat. 123456789
b. The monkey touched the dog that pushed the cat, 12345672809
18a. The duck that the dog hit pushed the monkey. | 14234 56789
'b. The dog- that the ‘monkey hit toushed the cat. 123456789
.. . L ; - .
19a. The mouse hit the duck that ‘the cat pushed. . 1234567809
b. The mouse that the duck hit pushed the cat. = 1234567839
20a. The moﬁkey push;d the dog that hit the chtcken. 1 2 34587 8 9.V

b. The chicken,;ouchéd the mouse that pusﬁed the dogf 12345 5.j 8 9
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APPENDIX D

This-étudy 1s being coﬁducted in Qrder_to obtain
normative data on the relative eagse of cohprehension of
cef:ain sen:ehce types. By ease of comprehension I mean':
woulq one sentihce be harder to unders:and or take siigh:ly

longer to understand than ahothef. Read through all the

sentences before beginning. in order to get a general -

“impression of differences in difficuley. Then, read each’

. LN
Pair of sentences ahd decide which is easier - 1Indicate

your choice in the following manner:

la.

- - ,
Then consider each of the sentences and rate them ,on a

'9'-point rating scale by éitcling'your choice, reserving

the lower énd of the scale for thosé sentences which seen to

‘be easier to;undenstaqd,'an& reserving the'ubpe; end of the

scale fot those Sentences -that seem more difficult. Please

feel free to use the entire range of the scale during the

experiment. Qd’tﬁe othgr hand, don't: be concerned if you find

Yyou are using some numbers more than others.

. -

Easieéq' . R ) Most difffcule
123456789 . '

LY

Your rafipgs should refléct the magnitude of ‘the difference

in ease of cbmprehenaion relative to the other sentence

. _of‘che‘inr. qu,example, 1f two sentences are both quite

easy} choose the easier of the two and Assigp it a score ‘by

circling theé appropriate number on the rating scale:

12045673809
Thén'cqnsider'the other sentenge‘andfgive it a rating which.
reflects its relattve degree of ease of comprehensiph with

Tespect to ﬁhe»other one. The following would be an example

of .a set of sentences in‘vhich'bo:h are quite easy, with a

relatively small différente in the degree of. ease between them:

o el Q23456789
: R TR o 1®3 456789

IMPORTANT: THEuSﬁNTENCE‘YQU CHOOSE WITHIN EACH PAIR SHOULD
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NECESSARILY HAVE THE LOVER RATING ON THE RATING SCALE. .

.
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la. Masna,- mo KOHHKA 6]€, MNXae MHEMKY. 1 2 3 45 6 7 8 9
b. Kauka kycae nca, mo #oro 6’e¢ KOHEK. "1 2 3 4 5 6 7 8 9

-~

2a. Kauyka, moi6'e MaBMOy, CKaue uyepes KOHKKa-. 1.2 3 4 5.6 7 8 9

b. Koumg 6’¢ masny, mo necmxa Kycae. 12 3 4 5 86 7 8 9
3a. Koruk nxag, KYPuaTKo, mo #dro G'e mec. . 1 23 4 56 7 8 9
b. Kownx nxae MaBny, MO KOHHKXa Kycae. ’ 1 2 3 45 6 7 8 9
"a. flec, 150 HOro Kycac KOHHK, 6°'¢ Masny. ' 1L 2 3 4 5 6 7 8 9
b. Koumk, mo 6’c¢ nca, nxae xauxy. : 1 2 3 4.5 6 7 89

Sa. Kauxka Kycae XyD4YyaTko, MG Horo kauxka nxae.

1 2.3 4 5 6-7 8 9

b. [lecuk nxae Kavky, mo 6% KOHHKA, 1'2 3.4 5 6 7 €79
6a. MaBna, mo Ii Kauka d’e, oxae KOHHKa. 1 223 4.5 6 7 89
b. Kotuxk, mo #oro nxae MaBna, Kycae mca. 1 23 4.5 8 7 8 9
7a. Kypzarxo, mo Hxabe ‘KavKy, 6'e MaBOYy. 1 23 4:5.6 7 8:g9
'b'j lecuk xycae Kypuarko, mo-ttoro 6'e MHOKa, 1 3 5 7.8 9
8a. Mapnma, mo ii G'e nec, kycas KOHEKA. 1 2°3 4 5 6 78 9
b. Mumka xycae aca, mo HOro xomHK 6'ec. 1 23 4 5.6 7 89

L
~%a. Masna, mo xoTHKa Kycas, 6’'c Kauky. '1L.2 3 4.5 6 7 8 9

b. Tlec cxaue 4epea mamny, mo Kycae KoTHKa. 1 2 3’456 7 8 9.

[10a. Tlecmxk . nxae xauxky, mo 6'e xomuEa. : 1:2.3 4 5 6 7 g g
~b.. Mécux, mo noro KOHHAK nxae, Kycae uaany 1.2'3 4 5.6 7 8 g

¥ lla. Hecax, Qo MymKy 6¢, nxae KoHEKa. 1 2°3 4 5 6 78 9
b. Kauka 6'¢ uaany, mo Y KOHWK nxac. 1 23 4 5 67 8 g
12a.. Koumk 6'e maBny, mo nca Kycae. . 12 3 4.5 6:7 8 9

b. Kauka, mo I KOMHK mxae, kycae Masony., 1 23 4 5 g 7 g8 g



13a.
b.

. lua;

15a. .

17a.
18a.
" b.

19a.

20a.

2ua.
“'b.

23a.i
~ b. Kiue, mo #oro kycae KypYaTko, mxae mca.

Masna, mo 6’¢ KaugKy, cxaqevqepea KOHA.
Masna, mo KOoTHKa nxae, 6%¢ Kauky.

Kauka, mo 1T maenma 0xae, 6’¢ aca.
Maana. IO XOTHKa OXae, Kycae 1ca.

llec xycae mumky, mo 11 nxae Kayka.
Masma, mo II 6’¢ xaqxa, nxac KOHHEKA.,

Mec ckaue yepes uasny, mo xycae KOHA,
Masma, mo IY Kycae Kowmx, nxae xaquég

Hauka, mo Masnmy xycae, 6’c xypdarTko.
fonnx uxae Mamny, wo nca Kycae.

Kauka kycae Kypuatko, mo itoro nxae Mmumka.

MaBna, mo II nec nxae, Kycae KOHA.

fMec mxae xaqu, mo 6'e KOHA,
Kaqxa nxae nca, mo Horo xycae xypqarxo.

KypuarTko, mo Kydae MaBiy, OXae KOHA.
Kauka, mo Ei~nxas nec, 6's Manny.

Hauka kycae MaBsny, mo meca axae.

Mec, mo #oro nxae KypYaTko, cKauye JYepe3 Mmasmny.

MaBnd, mo- nIxae kKoTa, xycae KOHA.

'KOHHK cxaqe qyepes rxca, mo axae kora.

lec, mo wmasnmy 6'¢, xycae xauky.

b1

1

2

2

Mapna CKave wepe3 Kypyarko, Mo Horo xaqxa nxae.l 2
1 2

Kaqxa d’e MaBny, mo 11 nxae nec.

W W

w

w

W ow

w w

w

w

w

W W

6

7
;
7 8
7 8
7 8
7 8
7.8
7 8
7 8
7 8
7 8
7 8
7 8
7 8
7.8
7 8
7 8
7 8
8
‘8
7
7
7 3
7.8
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. Kinwe, mo 6'¢ nca, nxae Kauky.
Kauka 6'e¢ MaBnmy, mo I kins nxae,

Masna Kycac nca, mo #oro KiHb mxae,

waana, mo 1Y ‘Kagka xycae, OxXae KOHA.

Kir nxae mamny, mo Kycae XOHHA,

MaBna kycae xous, WO 'KypuwaTko mxae.
. ~

- - HiTt mxae maBny, mo xous Kycae. . 2
Mumka xycae nmca, mo #oro kius G’¢

©
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