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An 2xperiment was cgrried out- tc determlne how the ,
memory search.of a, two-glause complex sentence in immediate memory is-
¢tarried out. 2n itemwrecognition task ¥as perforned with 32 native '
Englisherspeaking, right-handed.adults vho listered to -eight
two-clause complex senteases presented to the left ear, each . o
immediately followed by probe word,presented t¢ the right ear: The
subjects indicated whether or not the probe word occurred in the -

§tence, .and their tecognition latengy was measured. An analysis of

iance was performed on'recogniticn latency As a function-of the-
'three in@ependent variables: (1}: the¢ serial p951t10n of, the target
"word early qr late, within (2) a na%n or. sqbordlnate "¢ldusé,” 41 3)
1n1t1a1 or finai.clause gosition. The findings ¢f this experiment
vere: (1) a word in the £inpl clause is recognized significantly
.Faster than a word in the 1n1t1al clause; (2) fcr,subardinate
Cladses, subjetts, take longer .to respgnd to a target word occurring
,late in $he clause -than to a-target gggd occurring earlyiin, the

e clause th

-

.clause; for: maisn tlauses, subjec longer to-respoad to a target
word occurring early ‘im t to a targe% word océurrlng
1ate in tlie clause. Presentdstorage modéls of sentence processmng and
mémory search models are 1nadequate to ascount. for all the daxa. A

. cblb&nea storage search account 13 proposed. (Author/CF!L !
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Wemory-SCanning
Mo. o, - o ’ . .o . .
A §i& > Eﬁ Y 2% geel R . T 1 AN

Co " Abstraet.’

.2 . o . .

. The. following ouestion uég posedx 'How 1g the memory search “of a two- ' ‘,

clause complex sentence in inmediate memory carried out? An itenm-
LT recognition task was performed with 32 native English speaking,

adult right handed sub,)ec.ts who listen,ed to.ﬂeight two-clause c.omplex
7/ s

sentences presented to the left eax, each imnediately followed by a

*

o probe word presented to the right ear. The subJects indicated wWhether
i
or not the probe word occurred in the sentence and their recognition

latency Was measured. An analysis of vatriamee was performe‘d* on’ . \;

- ecognition lauency as 2 Ffunction of ‘the three independent \rariablest

e P

(a) the» seria.l position of the target doni, early or late, Hiathin N “

5 -, -

'ln'

- (v).a main soF suoordinate clause, in (c) initial ox final cla.use

position. ] ‘I’he findings ‘of this experi‘.ment werei,? (a) a: word' izf/t@e - )

‘e

final “clause is recognized sigﬁificaﬁtlj) ‘fastef tHan & .word- irr :l:he- S '-.’“ Sk

R .. |
S -initia.l clause, (b) for subordinate clauses, su'b,)ects take 1onéer to . : i
respond to 2 target word occurring late in the' clause than to a target ' 1
1
J

>
4

© word occurring ea.rly in the ‘clause; for maim clause§, ubjects take _—

' lonoer to respond tQ_/a target word occurring early in the clause than b -
¢ <,
£o a target woxd occurring late in the claug Present storage modelsﬁ i :
v . T4
2 of sentence processing and. memory search models are ihadequate to ag:count T

" for all the data, A combined s«orage—search account wag proposed. A
~ s e,
- serial self—-terninating model of clause accessing, with final clause

4

search occurring, prior to ini’tial clause search, fit the data better

I

L than a simultaneous search of both clauses. Clauses are- sea.rched elther

. Ina primary 0% a secondary buffer, dépending on clause ty'pe (main or

* - vy

»subordinate) aad clause position (initial or final) in the s"e,rgtence. -

SN p '
n T _ To .explain the di{ference in mode of' search _between main and su’oordinaﬁe - - i
- ‘-ﬂ b .
clauses. it was suggested that maln cla,uses éxhibit a property of 4-" - «

- primacy over sutordinate clauses. ’ 3 . . - '

] ! - ’ - : N ’
3 - . -
[ . :’ v | - . 4 ’* . . "/ °



IR u‘/ | S . Memoxry-Scanning .
How ‘is ;the memory search of & t'ﬁo‘-clhuse‘ 'complex -sentence~p 5

" * " I L & .
. s “immediate memory carried out? Some investigators have used a‘real . gﬁ%ﬂ

¥

time procedure; the itemarecognition tas&. in an attempt to describe

.. the way in which a list of items in immediate memory 1s scanned for

-,

5 recOgnition (Clifton & Birenbaum 1733 Corballis, 196?; Morin, DeRosa,

’

& Stultz, 196?; Sternberg, 1986, 1969). In the item~recognition tad@

- subﬂects are presented with a set of stimuli, often digits, to be

[

i
{
.- s menorized, followed by a test stimulus (test digit‘or probe) The . {'

R suboect is to decfde whether or not the probe occurred in “the stimulus oo

. set and to respond aanuic<ly and as accurately as poasibre.‘-T e

e

RN reaction time from probe onset ‘to response is reqofded as the dependent‘*

§£§ v variable and is taken to imply thé nature of, the mental operations T

”»
.o s g.h

involved (for a discussion of search procedures, see Sternberg, 1969)

- '

L It is not clear Whether memory-scanning for‘recOgnition of list’items’-
is best described as a serial process, in which internal items are ‘
scanned-one at a time, or a parallel process in which items are . .

scanned simultanecusly Sternberg (1966 1969) has maintained that
'l ‘.

recognition of list items is accomplished by méans of an exhaustive

\
serlal search; 1l.e., after all the items are searched one at a time; .

a response ls made, " An exhaustive serial search entails a flat curve

for mean RT by serial position. Morin *Deﬁosa, and Stults (1967) and ’ 2'

Corhallis (1967), howevér, have produced item-recognition task data

LY
¢

showing a recency effect ternberg (1969) noted that #n.item-

| N : ,o'
recognition experiments which showed a,recency‘effect the interVal S

f 1
-between'the last list ifem and the probve (probe delay) Was less than t, .
Lt 1 second. Clifton and Birenbaum (19?9) found that with ‘short probe * e -
'“ - , . .' < ;‘ .Q " J
‘ ] < » . / . .
‘ [} ’ ‘ o 1




‘ just'heard {¢ aplan, 1971, 19?2;.Kornield, ﬂote i).

epd ofgthe sentence was held constant.

that

emory-ocanning
~ .

»

. " | 5 .

> .
- ~ R N . ©

delays (within about 1 second)‘&he RT serial position burve showed a

recency effect but was flat at lonver delays. Their finding

- suggested that the primacy ofqgemOriued items may affect the shape

of the serial positiow curve, ' : R /(/‘_
In some item-recognition studies subJects were asked to indicate
‘whether Qx not a probe word occurred in a two-clause complex sentence
One might suppose
that in searchiny for a word in a sgntence Just heard the s&baect

simply _reads'\‘He sentence oyt of memory much as i* {s spoken, 1. e.,
3 .t

-~ .

in the'order first word of the sentence. second word, ‘and so on until

‘a natch betw%en the probe word and the target word is found &nd a

t

oositive response is given, or no matcn is found and a negative response

- -

is given (serial\self—terninating search*in ‘oxrder of presentation)

- v - -

-

Powever, there is reasoh to believe that this is not the cafe in any

sinmple way. A numbex of studies have found that words in the “tnitial

clause of a two-clause complex sentence are signyficantly more -’
difficult uo retrieve from immedinte mémory than words in the final -

clause' initial clause'words’ are recalled less often and are recognized

%

less rjpidly than final clause words, where'serial position from the

Jarvella (1970) demonstrated

s

\ oy .
ee recall for words located prior fo the :clause boundary was

signl icantly poorer than_for words located after the clause boundaxy;
v J '
that - nitial clause words were responsihle for 80% of all erTOoTS,

while.final clause words were responsible for 3%‘of the exrors.

Jazvella'anleerman (1972) found that the words of the final® claqu ’

x

v
are recalle@ significantly more often»than the words.of the initial

. ~ - DN

"
.
- - . .
P N - .
S
- v

[ 4
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«d

'
‘.
° P , s . N

clause. ;A addition, they found an ‘interaction for clause position

(1nitial vs. final) and clause type (main vs..subordinatel, A-mai;, -

clause in final position is recalled significantly better than‘g,

. main clause ixxénitial position; in reCali from subondinate.Slauses

——

there 1is no difference between initial versus final. positionn These -

¢

findings were not entirely consistent with the immediate clause 7 E

[N

hypothesis" roposed by Jarvella (1970), mamely, that upon Rearing .
}

N
a sentence. a'constituent structure’ is st6red in\memory until a -,

,semantic interpretatfh\Jaf the immediate clause is assigned Storage

of a subsequent constituent structure interferes with the verbatim ~

-

recall/of the previous clause. To explain why clausg position affected-

'recall from .main clauses but did not affect recall from subordinate

p——

clauses, Jarvella and Herman (1972) speculated that there ‘Was a e

Memoxry-Scanning .

-

M .'. more rapid and natural inﬂerpretation of main clauses-in thehbhwﬂ;ﬁmv‘.

inrtlal position of sentences and of subordinate clauses An the final

e~ oA
g

T —— ot

"y w A

position. To put, it the other—way. listeners' more delayed interpre—

tation of materiajgin-sentences witn subcrdinate-main clause order

' would tend to'leave them~more, superficially (and fullx) represented

in-memer" (p. 383} L : C : ..' 4

& pm

" Bever, Garrett, and Hurtig (1973) found that sentence'pompletion

. of incomplete clauses with underlying ambiguity‘takes significantly

. longer than for unambiguous "controls. Howeverk‘hetween ambiguous‘

and unambiguous complete clauses RT ﬁor sehtence conpletion does not “

' . atffer. si‘grrifica.ntly ’I’hey suggested that at the end of a clalide a_

semantic interpretation is assigned and the external form of the clause )

a . ’ - . . ‘. 2
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L ‘Y is dropped. . - “ o A
s g . . - . ‘(a . " . - . \ .
. To discover if the clause boundary affects recognition memory, L« PN
@

o N
Caplan (19?1 19?2) eMployed two-clause sentences, all subordinate~
o

-main clause order, in an itém-recoenition task with a target iBrd ..

ﬁﬁ.urfn ~4f‘either the last wor& of - the 1nitial clause:or the first word o{Jﬁhe P ’{
%%E”' ) final clause. He presented sentences of this formz o " ' -' . ) ‘v '.' ,-
/ $: ‘“ ‘-1ai Vow:that artists are painting in oil, prints are rare, - . ;‘ . '";j
) ’ oL - 1b, Now %hat.arﬁists ate wotking' fewer héurs, oil'prints are zaxd,
] The subgects heard a sentence, a toﬂe, and ‘then a probe\ﬁord;'probe ) :” ’ ;% )

delay was 150 milllseconds The subjects, 1ndicated whether or. not

R

the _probe occurf\a in the sentence and the time from onset»of the probe :.

yto response Was measured Caplan found that for probes corresponding

- 4

e \>\Eo the target word of . the terminal clauée mean RT is significantly . A
faster than for probes corresponding ﬂ!Fthertargepiworo of the N

i : immediauely‘preceding clausé. He perfofmed a second identical study ’iq.

except that probes were presented visually, and agaln found that mean

* RT for probes from the final clause is significantly faster than for . . .

probes from th preceding clause. Kornfeld (Note 1) asked whéther the
J v » t - LN

" boundary effect foynd by Caplan with subordinate-main sentences would -
. , . R — -

. also be found with.mainesubordinafe sentences, She employed sentences . |
- * ‘ -2 . |
. * . 3 . s 5 ., . - P . . , . . \, 1‘
oo " designed as follows (X = target word) s . D . -
T el . _ zéﬂ N - x_)' k' . N 20- : ./ x' ) ‘5"*“.‘ 0‘: ' "; - &
o subordinate ' main main " siibordinate, .
- ' ' . .. e . R . -
s . ' : 213. b . . J x4 » ) 2('1. * ’ . x s ° ¢ - R
1y ‘ . ) T s foat N . -~ ’
_subordinate main o . main - ' 'subordinate -
Py . v o . A . - . 4 - . i
5 . i LSRR ' .o ".“ ;
/ * - ¢ .{g‘. - - - a

7/
an

°




¢

v

.

' confounded serial position of the target word within the clause with

- L
] ) .t
. . .
’ . . . b
H .
f ’
e d -

s

-

v - . ,  Memory Scarming

For Egth clause ) ers, Kornfeld found the boundary effect-~that subjects

take significantly longer to recognizc a Word in the initial clause

Py 2 -

than in tbe final clause‘ In addition, she reported that mean RT

' +

is faster for main clauses than~subordinate clauses' that when the
2

‘e s -

evehts of" both olauses are. closely cohnected andsplausible, mean RT.

+ . .

is faster for~nain~subordinate order than»subordinate-main, 'the”
\

‘
o' M
. . -

- L4 4 * .

?dpminance effept."
There‘is general %éxeenent in the literature that two-gclause v
> i

sentences are processed clause-byﬂclause (Abrams, 1973, Bever et. al.,

1973; Bever, Lackner, &fgtolz, 19694 BeVer, Kizk, &. Lackner, 1969;

K Caplan, 1971, lg;z- rodor & 3Bever, 1965; Garrett, 1 965, Garrett,

Bever. & Fodor, 1966 Holmes & Forster, 972 vJarvella, 1970,

s P
P 2

AR

Jarvella & Herman, 1972, Ningfield & Klein, 1970)
is corréct to! conclude ‘hat sentences are processed in clause .units,

rather than‘as a whole/ then it is important to consider that-memory:‘

scannintr within clause units may be aflected by a word's serial

pbsition within the clause.' Caplan1 (19?1, 1972) and Kornfeld (Note 1)

e
-

clause'position and type'(see sentences 1a - Zd).

~

This_leaves open

the possibil%ty that the difference in recognitien latency between .
initial and final clauses nay be aftributed to the manner ih which,the
clauses were scanned in memoriﬁ The inference .that the difference in
recognition latency between the last word of the, initial clause and .

the first word of the final clause was due to clause position Jresupposes

~that the number of words (syllables, pnonemes, ete.) in a clause does.

W Al

N

If,'however,'it -

-




C - ‘ L,
4 not af§ e{ct z‘-‘ecovnition' latex@y; and tlmt a ta.rget word's serial
’ po.,i'tion wi’thin the clauSe docs"fxot afi‘ect recot,nition’la.tency. Botkr e
St of these assumptions ha_.ye ’beo/z;:hown to be false in’ recognd.tion of list
© items. Sternberg (1966) sh'owed that recognition latency is a™direct

‘ ﬂlnction of 1list lengtht:. It ».;as pointed oute'arlier ‘that other .
p ~ irfvestigators have_ found th1t with probe delays of less tha,n' approximately

o 1 second, the 'serial position of list items affects recognition latency.

¢ .o "~ Cne search hyp\othesis for-the boundary effect is 2 parallel search .

¢
»

ofrthekinitial and final clauses wlth a Yeft-to-right °serial self- . ., -
< . ' . ‘
- termina.ting seaxrch within clauses (Parallel Clause Search Hypothesis) ),
~ That 1s, the words of a clause are scanned one at° a time in the order '
' ‘

. ¢ of presentation until a match betieen the probe and the target word is

_v\

found; when a match is found, the search is terminated and a respon.se .

7 . is made.’ If this is’ goi‘ng on in both the initial and final clause

simultaneously, it would be expected that t‘he earlier a target werd 3

¢

oc'curs in the clause,’ the faster ,J./t would be recognized, It is .

'S

unlikely, however, that only serial po.,ition within a clause affects
o recognltion latency. There is. reason to believe that in additiorr to
a word's serial position within a clause, the type of clause énd the

-order of clauses wcfthin the sentence may "{nfluence retfrieval (Jarvella
Y

& Herman, 19?2; Kornf_,ldy Note 1) ’I‘nere%‘ore, a second~se hypothesis
\ ’ . .
for the' bounda.ry effect is a serial self-terminating séarch of final

-

= ‘ Y ,and initial clauses, respectively; that is, final clause ‘ft\ems are

- - searched before initial cla.use items are searched (‘Serfél Clause Search

i

.‘Hy'pothesis) If this is true, then the‘*mean recognition latency for = . L

) “final clau.ords should be le.,s than the mean recognition

v -



&
<+ -

e e e gy HBDLyeRlaltliLily |

‘o

“r ' "lstenQY‘for initial clause‘words. But then, why should the order

a
.

T of clauses matter as Ko/nfeld,(Note 1) fbund with main-subordinate
A N e
order Paster than‘subordinatedmain?' This finding may e a?counted i

-

for if mein and subordinate clauses axe searched fferently.from

P -
4

ST subordinate cIauses show & primacy effect. '4',” B
A . b - .

theory (Langacker. 1967).,. the clauses of a, complex sentence may "be
/
said to_ be in a relation of subordination, where the subordinate clause

e/

.o - \v

//'io an embedded constituent in the main clause. Suppose that "the

"r_’ * , ,@ o
centrality of the main clause increases its primacy relative to the

. subsidiary subordinate clause. It would then be expected that main

clauses are proéessed differently Trom subordinate clauses.,. Some

L4 .

o~ psychological evidence supports this positioh. _ ‘ .

,

sentences like He reported that the children tended to repeat )

.
s

Tf4 B The el phant that likes the pig bit the cow, :-a' . )
&~ ‘ i

@)
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c

bit the cow"). ‘At about'2 ,years old%the childreh tended to repeat

~
the main claus father than the subordinate clause., In a series of

S studies on,c Hprehension of complex sentences aith theconjunctions

6 7« iverore” and "after," Smity and McMahon (1970)«gathered daga with

N4

adult subjects which they interpreted o show that "what is asserted o

3
»
- PN >
’

in the main clause of a sentence (e.g., “he sang," in "Before he, =~ -

danced, he sang") is mgre accessible than what‘is‘asserted in the

- subordinate olayse ("he danced"), although there is no comparail®s

. el
j ' . "
. M B
\ ) .

one another, eJQ, if main clauses show a recency ‘effect and « RS

'_3 . ©Cn intuitive.grounds and genexally supported by linguistic .o

~—
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difference due to the.otder in which the events are mentioned . " (p. 274),

v ~ -
?

Based on the serial clause'searoh‘hypothésis of thiS'study. it is.

Y R

- (]

predicted that the wordS“in the final or immediate cl use will be T

ﬁ

recognized signifiCantly fister than the words in the initial or .l

"revious clause. Moreover. if maln’elauses’ exhibit a gradient of

primacy over subordinate clauses. it is. expected that “the .manner of I -

-

search within-clauses'will differ between main and subordinate clausesr

- . .

] (Within—Clause Search Hypothesis) > )

A

’

latencyxwithin clauses, it is risky to decide on the theoretical

) infemgnces to te drawn from between—clause recoghition latency. _At -

(

~ N @.“ / -3 N .
of the second clause. . v
. What. is required is an examination of item-recovnition task data
ES
derived from twoqolause sentences in which a test clause meets the

i > .

foIlowing conditions: that it contain a word which may occupy an
l early or latg serial position withth altering the meaning of the .-

sentence; that it can function in*lnitial or final clause pdsition;

)

that it can function either as*a §uhordinate or main clausg. 4An item-
recognition tg§¥ with sentences designed on'this model satZsfies the
follouing objectives: it becomes possible t9. determine the mean |,
recognition latency betweenaearly and late target words within the
clause. while varying ‘clause position and/or type. Hence. the general

finding in the literaturé. that 1t is mofe difficult to retrieve words

It is clear]that without knowing the pattern of recognition - .

‘ present it is unxnown what part of’the RT curve is' being sampled when - = .,

the last posdtion of the first clause is compared to the first position <
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T from the initial clausa than from the final one. may be attributed\to

; .. %arget word's serial posit&on within the clause, clause type.'clause

m x‘ P .

position. or-gn interaction amongst thGSe variables. Also, it becomes R

o » + ]
. . t W . . * —
. possitle to Infer ths manner in which the clause 'is sgarched from, the
. N N
'-‘ © , . N - ~ . N ; .
. 1 pattern of recognitlon latency data. The present stugy attempted to
accomplish theése objectives, ~ ~° . ' ey .
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: s ¢- % Method . . . ) T
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2 N LA CIN
“ o Subjects gv C %;“., ’ . t !
Y o The subgects,‘eﬁg 32 ipai volunteens at Columbia University. ‘ ) }
. ‘ Subjects were’ ‘ri d and native speakers -of Enc'lish. - - ) ]
W’ N ; Lo e & - . . .
. Materials %»_‘-; v . VR
",/ Sixty-fo use test sentences were constructed. gn’ each "

2:;&;' ’, of between nine ‘and eleven monsyllabic words*(with the exceptiOn of - | S
?: ”’,ing'dg ' two dlsyllabic target words); (;b) :!.t contained a targeb word which i . : , |
t ' ,,&:ﬁ? could function in two positions wlthout altering ﬂih.e ‘meaning of. the ' )
«"’;‘ sentence; (c) 1t could function either as a main or subordir{a.te clause _ ’ ® ]}
;-'/ ;:;;% %’%ﬁdn Oeither: J.nitlal' or final pos:.tion. The sole res:br:.ction for the *- S :
¥ ﬁé"’é&: '.ﬁ; ,W,}lg)}hei}’: clause Was 'tha.t it satisryi,condition (c) Thus(,’*’a test sentence . o
k.?’;f%% "fg ? i) elght oltemntive forms, which #ill e re%érred &6 38 a set. - N - 'l
“?w. o. lovring exemplar 11lustrates the permutations by serial position
.p,z,h - "the ta:cvet word within the clause, elause type, and: clause pos:.tiom .
o ) g s o . \'11.."»- ,
) “( -1, .Thoubh the clowns and the urained bear Were fun to watén, the- 1,, I
A éf: 7 “man’ on the flying trapeze was the most brea.th-taking ac?ﬁ of all, .
' ,,“ 4 2; ’l’houoh the t:cained bear and_the EIE»mo were fun to watch, the . J -
s 'f“*;‘l:, man on {the flying tra.peze Was the most breath—taking act of -all. . ¢ \~), AN
- x- ;f, .l o 3.; T'ne clowns ,and the trained bear Here fun to watch, though the T -
' / Lo . man on the “ly‘ing tra.peze was the most brea.th-taking act,of all, . d
—~ ., 7 h The trained bear and the clovmaswere fun té watch,r though the . ,

»

man on the_ flying trapeze was the most Lmeath-ta]_cing gct-of all,.

. L : .

. M * .
¢ ¢ . ‘ -~ ’ T
. R . . R o .- Ey
N . H . < .. . RN .
.
* .




of all, though the clowns apd the trained . bear were fun to watch.

=

) -0 4 -: . . (“ P PR . - ' i . e{nory_ cann ng
L b ' ) N . 12
t 1 . B . ‘:‘ .J )
5. Thouoh the na on*the flying trapeze was the most bmeath—
taking act of all, the clowns and the trained bear were fun to watch. «

<

6. "Though the nan on the»flying trapeze was the most breath- -
taking act of all, the trained bear and the1§§ S_Were fun to Hatch.

7 The nan on the flying trmpeze was’ the mostvhreath~taking adt

8 The man,on the flying trapeze was ' the most hmeath-taking act .
» -7

of all, though the trained bear and.the clowns were, fun to’ watch o

Seven other sets of test sentences, ,differing in semanitic content, were

e ‘ k

constructed In all,_eignt sets were used Across sets, target words .

.
. . .

were distrituted ln various serial’ positions ranging f;om one €0 eigh
. ,\,,' _'
syllahles £rom the beginning of the clause.. \ -

‘s.' . . ‘ :

Thirty additional sentences were constriicted s ng served as praptice

sentences, three subordinate—main and three main-subordinate sentences.

(subordinate—main and 1 Mn-&boxﬁinate%)e
For each clause order he-:- -,y one prote was fyom the ginning b§ p

of the sentence, one,was fron the epd of* the sentence, and one was not .
present*in the sentence. The.remaining 24 sentences served as‘filler

sentences to vary the serial position of the target‘word. The filler .

‘ sentences;ponsisted of 12 subordinate-main 4dnd 12 maln-subordinate

(subordinate~na%n and m n-suborﬂinute)

sentencés. For each clause gxrder ur prodes wWere ITOMm

an extremely early position.in the sentence, four were from an extremely
« 4 -
late position, and four were not present in the sentenceA(See‘Appendix

A for a complete listing of stimulug'materials). °

PESY

L]

Design = © . s .

‘ . , . 4
o The experimental design was a 2 £ 2 X 2 factorlal design;‘the’three .

L
B »

&
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'talanoe the design, eaoh subject's two responses for-s partic ar : ) -
combinetﬂon of indevendent V4r1akles (e.g., E subordinate, i ‘tial) were .
- " averaged (where onlj one entry Has available, it Was used a§ éhe ‘pairt
<t mean/ and randomly Daired wlth the apnroprlate mean response o} anqther
subject who had heard ghe comnlemenuary taoe (e.g., L, subo te, T
‘ “; . ‘ initial) As a resul - there were 16 pair means in each condit on. ~
: Elgnt presehtation—lisis were construc»ed. mach 1ist’ consisted of - ’
e .. only ongksenﬁence from each sety Uiuhin each half of a 1ist there was ~
‘an equal tunber of subordinate—nainrand nain-subordinate test sentences -
~and.an equal number of occurrences of a target word in subordina:e and. - .
n cl_uses for each clause ordé" with target words equally distributed
across earlj and. late pOSLuiOHS oy clause order but rot clause type. _
s - .Within these limlts,.test sentences were randonly oréered. An equal o

number-of subordinate-main and main—subordinate filler sentences , //

occurred in each 'half of the 1ist) wiﬁh.an equal‘qpmber of early, late,

. and not present-target words. Thé.order of test,sentehpes ;nd fillers
Lt Has constant across the lists, . In short, acrosg the eight_pfesepfation -
lists sentence order remﬁinedséohsﬁant, while clause type, cléuse

t G- 7 --
- Position, and serial position of the target word within the clause varied, j

~ 4 o3 N

gy . ' A .
. "’ ’5\4
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’/ a Hunter® millisecond timer. The subJect's spoken response stopped the, .

. e = - . wr - .. Memory-Scanning =

et Ve ‘ , U g
The elght presentc.tiBn lists- were tape recorded by a ma.’l.e Standard o=

."J;
American s’oeaker. Fillers and test sentences were recorded on one

4

channel :Ln a monotone (a.n osc:L'l.lator a.ided in kegping“«pitch const "t) i - T

with an attemgt to reduce clause boundary Juncture. Sentences were

b

recorded in this way fo insure tha.t subgects segmented dhe sentences

A according to syntactic knowledge ra.ther than intona.ti,onal cues, Probes Co-
i DR B N

P}

were recorded on a second cha.nnel. The meai interval betueen Q}f end,of

Y

the’ last word of the test sentence" and onset of ‘the” probe word was !327
N xg Ve
seconds with a stand:\&eviation of ,100 second‘s.v ' . w

-,

Senténces and probes were presented'&nditorally t&, subjects with a '

*

* Tandberg series 12- ta.pe recorder and"stereophonic headphones.. Onset ‘df' A S
L : ‘

o

+ the probe c.ctiva,ted a Grason-ota.dler voicé Operated relay which‘ started

timez; via micro;}one and .4 second volice opera.ted relay.

= = &

%cedue - - <'/ L ," K .
. sumects wére tested individually. .The subject heard a sentence S

° .-

 immediately followed by & probe word. Sentenées—md—pmbes—uere R -

]

.S-entences were’® hea.rd in the left ear am probes :‘(7

in the ear. The subject was ﬁ'zstructed to’say "In" if the.probe
wa's m:esent in the sentence and "Out" if it wa.s ngt present, and to ‘
v respond as ra.pidly and as a.ccura.tely as possible. Reaction time was,, >

measured frdf the onset of the probe word to the su‘b,ject's rcspongé. Lo

4 Y . ot e © .
- - . ’ . € . N

(- , {S— . - .
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, S . e Resul'bs

Of 256 d.iLta. points,, iﬁ\errors a.nd 3 missir\g da.'ba. poin'bs Were excluded

.from 'bhis ana.lysis. AJ.so, responses two standaxd. deviations from a

N\

subject's mea.n for the test sen'beng.es..were eliminated. Eleven responses

‘Were el.iknina'bed on 'bhis basis. An analysis of variance on reactioy tige

»
as a ﬁmc‘bion of clause 'bype, cla.use posi'bion, a.nd serial position of the

»

'ba.rge'b tﬁr_tym'bhin the clause wa.s peri‘ormed on 'bhe remajming data. The

o

. results of this analyis-are_shown in- Table 1. . ) T

N

[

. . .
. . ¢t : . -
. . . -
’ .
N ! -~
B » =
. -
, -

“ P I;xser'b Table '1 about here S

@ < ¢ .
. g3
A : i _ 3

w 2 -

Mean RT-for E and L target words bty clause position and claude type .. .

. - , ’
are presented ih Tabtle 2. A significant main effect was found for the

~ . s
- . .
- R . -
N .
e

- -

N oo . . __—
N ' . o o
93 - Insert Table 2'a.b,gifi'_i, hétre -+~ -
) " '&f‘. . ' *./ — -~

3 [}

clause position ;t‘a.c'bor; mean RT for-the target word wi'bhin 'bhe i‘inal
clause Was L7705 5 secondsx a.nd mean RT for the 'ba.rge'b xyord in the ini'bial

clause Was 9561 seconds (n 19.182, p« .001 af = 1/15) Mean RT was

A )

‘siﬁnificc.ntly grea.'ber fo;r ini'bial clause probes 'bha.n‘ for final clause

probeé in seven ofthe eigh'b 'bes‘h sen'bences. The interac'bion be'bween

A“serial posi'bion of 'bhe 'ba.rge'b word within the cla.use ( E or L) and cla.use

(4

type (main or subordina'be) was significa.n'bz Figure 1 shows that hean RT

increased with seria.l po.;i‘big{p (a primacy effec'b) in‘ su'bordina.‘be« clauses

' a.nd mean RT decrea.sed with serial 'p0si'bion (a. recency effec'b) in main

Pl
i

LI ) ) ' <
Y . i ' o
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N
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clauses (F = 6,625, p.<.025, 4f = 1/15), A primcy effect yas obtained

Insert Figure 1 about here N

o - . ~ v . h ] <

-

] ' N . . !
for subordinate clauses in €ive out of six and six out of e ght test *©

, sentences for initial and final clause position, respectively A

recency effectxwas-obtained for main clauses in six out of six and seven
out of eight ‘test sentences in initi d. final clause position, .
respectively (response errors accounted for the missing sentences) Au

additional check of stimilus materlals was made, since probe delays varied

amongst sentences. - The corrleation coefficient was computed for probe

delay. by RT (I’n”"-183)- : . = » )

. B ' - -~
. g ¥

In short,‘if probes were in a’subordinate clauseI-then early target

« -0

words Wwere recognized faster than late- target” words, regardless of whether
the clause was in initial or final position in the sentence. If proves /
vwere in a main clause, then late target words were recognized faster

than earlj target wonds, j;a}n regardless of whethér the clause was in
initial or final position in the. sentence. For alX levels of other
factors,’ probes in final f£lauses.were processed more quickly than probes

in initial clauses. Thfre weré no additional significant main effects or

=,
B e

interactions. ~ ’ T . ' '

A

It is important to note ‘that all reaction times two standard o
deviations or more from a subJect's meanrfor the test sentences and all
18 errors (7% grror rate) occurred with initial clause darget words and

none with final,clause tgrfet words., " The overall number of errors was

,

L]

nemory—vcuxuxing o
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‘ ‘prObably\ inflated (approximately 2%) by - at least one pr\obe word which

was dj.fficult to understand. ’g; or this reason and because the number - )

- . uﬁ Y .

? of errors Was small, no ﬁxﬁher analysis of errors was’ made. ‘ ] -

"I is concluded that a woxd's serial positlon }d,thin a clause. v )

. clause position. and clause type all influenced recognition latency .

2]

. for ‘the words of a two-clause complex senténce in immediate memOry. \

uThe i‘indings of this study suggest th%,t for a two/-clause complex N

sentence in i\m@ate memory, the clause ﬂmctions as a perceptual
¢ “ m;a,, x
- unit; that sentence processing is carﬁed ouﬂ clause-by—clause: 'that

" D
the final clause is more readily availa'ble than the initial- clause;

; and that the manner in which a clause. 18 searched 1s related to the "

cl‘ause type.

Discussion C e

3 - v 2

recognized signiflcantly faster than a word in the ;nitial clause

is consistent with the bounda:ry effect found 'by Ca.plan (1971)" and

e

su!ports the serial clause seaxrch hypothesis proposed in this "‘hudy

In addition, now it can be maintained #ith some confidence that 'bhe
boundany effect is not’ an artifact of the manner in which within—

clause sea.rch is carried out. The boundary effect ca,géot be ’

atiributed to the serial posi{tion of the ta:rget word within “the clause,

- the nunber, of perceptuale units of the clause, the clause type, the
. — N \ N .

. vl ) . . . .
N clause order, the lexical function of the target word, the grammatlcal

) Mction of the target word, Hor any interaction of thele vai'iablesx

these variables Were either héld constant or tested and showed no ‘ \

)"t

—_— e
> Significnat main effect or si(rnifica,nt interaction with cla.use position.
'3 " . ) . . . .
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’ Oﬁe might a,rgue that the difference in recomition la‘teno'y by

" clause position was**‘hot a boundary effect “Bit was simply a recency

effect, since’ this study confounded clause position with sexial .-
position 6{ .the target word wit‘hin the sentence. Howe‘(er, a sheer

/
recency effect explanation is contraxy to the finding :éhat fbr o

.-

uubordinate clauses mean’ RT increases with serial positdpn. uso, by

\
‘ [

. Ca,pla.n Lon)’ demonstrated that' serial position vis vis a vis the: end - .
of the sentence did nqt account fez the t;oundary effect. The;efore, A -

' the data from this study support the boundary effect. -

3

¥ 'These results do ‘not support the parallel’ clause sea.rch hypothesis.
"‘he parallel clause search hy‘oothesis entails an increase in mean’ RT 4

with serla_l position m.thin the clause for both clause positions, e"

' regardless of clause type.‘ The fihding «in this stu&y that subordinate

clauses produce a primacy effect and main clauses produce ‘a reqency
" effect, regardless of clause posn.tn.on, suggests that subordiha‘b"e and -+ i
—ma.in clauses are seaxched differently from one another a.nd, therefore,
mpports the within-clause- search hypothesis. It may be speculated A

that the difference in mode of sea.rch between ma.in and subordinate , .

el

i

clauses 1is rela'bed to the centrality or primacy of the main clau%e L \
!

i

1e1ative to the subordinate clause, l.e., it 1s suggested that ma.in

7

e

. clauses exhibit a property of prixm.cy over subordinate clau - P ‘ -}r _
" The -"dominance effect" reported vy Kornfeld(Note 1), that x;lea.n %

‘KT was signlficantly Faster -for main—subordinate clause ozder than
for mbordimte—-nain cl'a.use oxrder, is accounted for by the si&ﬁ.ficant ’ ' /

-‘ tnteracuion between serizl positionm of the target word wlthin the ; e 1

C e -~

- ¢lduse a.nd clause type. Kornfeld compa.red late,- init;.ai subordinate

L
|
j
-