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, Abstract

We investigated thehypothesis tllat for adult nattivelpeakers increas-Y

ing.syntactic complexity mould 1.ad to increased Aalience of phonological

wroperties of words;-we alst investigated whether syntactic,simplicity,would

-

lead to a greater salience of semantic propertie of words. Such effects

would be consistent with a picture of lexical development in-which the

primacy of phonological-properties observed in some shies of child- and

adult-language learners resultea from failure to analyze the input in depth:

In this study, adult native-speák!erfsubjects were required to name a word

. presentpd .after aocontext sentence. Syntapticcomplexity,of the cOntext

sentence was varied; the word to be named was phonologically or semantically
\

ielated or unrelatedto the laat ward in'the -Sentente. -The tine interVal

between the end of the context sentedce and the woNd to be named was alao

varied <0, 50, and 200 msecs). Our data provides no support for the speci-

fic hypothesis that con4lex syntax leads to increased salience of phono-

logidal properties of words. However, trends:in the data suggest that

there i some interplay between lexical 1accessin i and syntactic processing.

There is a tendengy fo,s frequency of the word to be named to correlate with

naming time in complex syntax conditions dess frequent words are hamed more

3

slowly), ana there is also sone indication that salience of activated iords

is maintained under Ihnditions of syntactic complexity as tine fon.sentence

proceSsing.(the context sentencenaming Word,interval) is increased. We

suggest'that these trends can be integrated into a processi,k model that'

contains autonomous Subunits for syntactic prbcessing and 'lexical access-if-'
4

' time-sharing of processing enerebetween the components is pefinitted and

there is reaccessing of words-used in later stages of procepsing;).



IntroduCtion

This report sumsfarizes experimental work done siACe May 1982 Oil the

relation between syntactic complexity-and lexical processing. Our aim

was to test' the hypothesis that for adults infteasing syniactic.complexity

will lead to increased salience of phonological prOperties of words in the

input; we also investigated whetiler syntactic simplicity would lead to a

greater salience of semantic properties of the input. These hypotheses

were formed in a general frathework in which phonological properties of

words are.assumed to form part of the w rking units only in eatly stages

. . .

of processing; syntactic complexity Was othesized to lead to a lengthen- a
,.

ing of time'needed to complete early processing and hence to relative

Saliency.of phonological proceSses. A. demonstration of increased salience'

of phonological E. ies uniLr conditions off syntactic complexity would

be consistent with an interpretatioft of 'phonological Orimacy effects in

0 A .

child and adult language learning stUdies that attributes such'effe'cts

to the learner's failure to process the input in depth. Our experimental

-work provides Ao support for the specific hygothesisithat coMplex sptak

leadsto primacy of phonological properties. However, trends in the data

suggest that there is interplay betWeen lexicil acè'essing and syrtactic

processing,%with sy $tactic complexity bleeding procebsang rime from .

lexical.accessing and Also maintaining the salience of-activated words

,

as processing progresses. The first sections of the report 'desCribe

the experiments and suggest waysin which the trends we oiserve can beg

.fitted into an overall picture of processing. 'Theofinal section briefly

;4/ '
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0 discusses the potentidl relation between adult studies of lexical process-

ing and the study of lexical development in ale course of language learning.

ye

Experiments

Materials

Two gets of experimental materials were developed. Two'levels o?f syn-

tactic complexit? were present in each set, as follows: .

SET.1: ACT/PASS. In these materials the syntactic complexity varialge

was active vs. passive sentence structure in the matrix clause of two-ciause

sentences.
7

A number of experiments have shown passive to contribute to

complexity in-sentence procesing (se ,,for example, Forster and Olbrei,

1973). ,Examples of the stimulus sen ences from thiseset are given in Table 1..

SET 2: ACT/PASS-WH. In these materials, both passive and 14-movement
,

Nuestion-formation) were applied in the seednd clause of three-clause

sentence's to produce the coMPlex sent,ence connterparts of active, non-wh-
,

0

moved sentences. Question2formation, like passive, has been shown to

contribute to sentence complexity (see
/, for example, studies seviewed in

Fodor, Bever and Garrett, 1974, Cht 5). Table 1,gives examples Of the

stimulus sentences.

A:50

The.last word in each easy/complex stimulus p ir in both sets was

matched with a word triple consisting of a phonolo ioally related word'

(rhyme), a semantically related word (an antonym or near antonym), and a

neutral (unrelated) word. See Table 1 for the tripl vlx'gsed for the example

A , 7

sentences given there. Eighteen iteMs (sentence pluS\SeMantic--rhyme--

neutral.triple) were constructed for each materials set,
,

o
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cable 1

ote

Examples

Rhyme Antonym Neutral,

Set I--two-clause sentences

ACT

PASS

The troupe of ballet dancers
expected the stage tO\be.
round P

The stage was expected by
the ballet dancers to=bd
rOund,

Set II--rt4ree-c1ause sentences

ACT The maid learned that the
housewife expected the
bedroom to be clean

PASS-WH Thh maid learned which-
bedroom was eXpected by the
housewife.to be clean

sound square -cost

ean .dirty stick

I.

'



Procedure and Subjects
A

The stimulus sentences were presented visually on a monitor'screen

in upper caae lettersusing a tapid-serial visual presentation (RSVP)

technique at a rate of one word per-200 msecs. (I.e., gentenes wdre pre-

'
setted one word at a time each word remaining on the screen for 200 msecs.)

Eadh word appeared in the same spot, approximately in the middle of,the
,

screen. Following the labt word in each sentence,a mask la word-length

series of Xs) was placed over the word position. One of the members of
, -

the rhyme-antonym-neutral triple was then presented in a spot one inch

'below- the mask. The subjects task was to name (say aloud) theiword pre-

sented below the mask. The dependent variable was reaction time '(RT) for

11-
namin . Responses stopped a msec timer started at the appearance of the

word to be named. SUkjects Were tested in each of"three stimulus-lag-
,

conditibns: presentation of the word to be named simultaneously with

1-

the mask (0 msec lag) and presentation of the word to be named 50 msecs

and 200 msecs after the presentation of the inask. Each.subjecOkesponded

to all naming and syntactic conditions for the two materialasets, the

, -

;4 'Only between-subjects variables being time-lag-and veraion of the materials

(the latter being neLessary to prevent a subject.frOM responding to the

same word twice). Rotation,of complex-easy conditions and naMing word--
,

types led to,each sUbject,responding,to.three,tokens within eaoh subcondi

tion (e.g., Complex-rhyme, easy-thyme,, cOmplex* neutral, ett.) within each

matetialg set. Each subject thus responded to 36 experimental sentences;,

. Q .. .

52 liller.sentences using, a varietY-of sefifence struetures and naming
.. . .

. . J
,

words unrelated to the preceding sentente were included in the experimen-
,

,

tal :battery. 'Expetimental sentence types were blocked and pseudo-randomly



4- ordered within the blocks; There were three fixed learning trials. There

was a two=becond interval between each trial. Each trial was preceded

by the word READY.placed on the acreet in the place in Which the stimulus

sentences were presented. Subjects were instructed that they were to pay

attention to the meaning Of,the sentencet they saw, and that they would

'be questioned about the meaning in some Cases. The sequence of presenta-

-

tion was stopped after six of thefiller trials, and the subject was
,

asked a question about the content of the sentence. Twenty-four subjects

were tested in each time-lag condition.

?redictions

<7.

We anticipated that RTs would be overall longer in the complex syntax

conditions relative to their easy counterparts in each set. We were con-
...,

cerned primarily to see whether RTs for words phonologically related to

the last word in the sentence would' be shorter in the complex syntax con-

ditions (relative to the easy 4Yntax cAditions), indicatini that any

activation of the naming word,teat followed from prior presentation of a

related (rhyming) word in the pr ceding sentence was increased and/or

sustained when syntactic complexity mandated the processor's holding'on

to the last word in the sentence for a relatively long period. Activa-

tion of words due to prior-presentation of a related word is generally

iteferred to as priming and frequently leads to shortened Rte in naming

and lexical-decision experiments. Concomitantly, we were interested to
I.

see if easy syntax would lead to sustained or increased priming (shortened

RTs) for semantically related naming words; this would be consistent with
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the view that as sentence procelssinyrogresses the phonological form of.
,

the word is' dropped but its semantic representation maintained. If

%lath were the case, a semantiej3riming word (sentence final word semen-

tically related to the word to be named) might have a greater.effect where

the Syntax is' easier and semantic processing has consequently progressed

further.

Results

,

Table 2 gixes the overall mean RTs.
1

RTs are in the 600 msec range.

-
Thig'is comparable to RTs in other experiments testing for priming effects

=

-

in the literature, but markedly shorter than RTs in the trials we ea

out earlier, where we found RTs in the 900-4000 msec range. Differences

in speed Cif sentence presentation (200 msecs per word for the experiment

reported here vs. 300 msecs per word for the earlier trials) and/or the

use of a post-sentential mask may account for this:

As inspection of the means iri" Table 2 indicates that our expectations

concerning the effects of syntactic complexity and the relation between

complexity and priming were not supported. There ig no substantial or con-

sistent increase in RTs in the complex syntax conditions as opposed to

dheir easy counterparts. Nor is there a consistent trend towards shortened

RTs for rhyme words in complex syntax conditions or towards shortened RTs

for antonyms in the easy syntax tonditions.

Should we conclude, then, that as far As the evidence gees the recogt

nition (and hence naming) of words iS a ptOceSs that Is not affected by

1213 of a possible 2592 data' points (8.2%) are missing through equipment
failure or experimenter, error, or were excluded either becau4e the RT
was shorter than 300 msecs or longer than 1000 msecs, or' because the sub-

ject said the wrong word.

14



,o.

4

Table 2

Mean gTs X Condition

7

Named Word

Syntax
Condition Mean

Rhyra0 Antonym Neutral

0 Maecs Lag

.
-

Set 1--ACT 646 615 675 /645

Set 1--PASS 667 615 669- /650

Mean /656 /615 /672
A

Set 2--ACT 681 655 668 /668

Set 2--PASS-WH 678 619 * 663 /653

Mean /679.5 /637 /665.5

50 Maecs Lag

A

Set 1--ACT 685 657 682 /675

Set 1--PASS 705 655 687 /682

Mean /69) /656 /684.5

Set 2--ACT 683 677 677 /679

Set 2--PASS-WH 699 681 J06 /695

Mean /691 /679 /691.5

200 Msees Lag

Set 1--ACT 655 612 635 /634

Set 1--PASSe 644 607 642 /631

Mean /649.5 /609.5 /639.5

Set 2--ACT 651 620, 662 /638

Set 2--PASS-WH 637 634 649 /640

Mean /644 /627 /650.5
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the syntactic context in which the word Is presented? Such a position

seems on the face of it to be compatible with our data ana has been put
,

forward in the past by Swinney ef al. (1979). In a cross-modal lexical-

decision task, Swinney found that the ability to make a lexical decision

'(determine if a visually presented letter sequence was a word or ndt) was

\,

affected (facilitated) by 'the presence of a related word ,in the preceding

(aurally presented) syntactic context. However,' the presence or absence

_

of a (relative) clause boundary between the context wordand the decision

word did not affect stimulus naming times, although Clause boundaries have

been found to Ipe significant processing units in a variety of experiments

(see Fodor, Bever and Garrett, 1974, Cht 6 for a review). This absenceof

an effect of clause boundary led Swtnney to claim that lexical recognition

is not affected by syntactic context.

Some trends in the data from this study suggest, however, that lexical

recognition is not totally independent of syntax. Naming times appear to

be differentially sensitive to frequency of the word to be named,depending

on the complexity of the syntactic context. In addition, there is some

evidence of priming, and the priming that,does ocuir is dependent on syn-

tactic complexitf differentially across the three time lags.

Frequency. The first indication that syntax.does affect naming times
c

comes from an analysis of the effect of word frequency on-naming times.

Constraints placed on the naming triples. OkTyme--antonym--neutral), par-

ticularly that each word be a monrsy11ab1e2 and that the rhymes be orthO-

graphically matched with thecontext wOrd (last.word-in..the sentence)._ prer..

2
There were 6 bisyllables among the antonyms.

16



eluded exact matching for word fre uency../ The antonyms were overall more
,a

frequent in terms of Kucera-Franci (1967) frequency rankings, and the

rhymes overall least frequent. N.i rals were intermediate'in frequency

between opposites and rhymes.
3

An analysis of the RT data for 11 word types in all three stimulus-

las)(conditions pooled showed a weak egative correlation between frequency

;and RT for camplex syntax for Set 1 m terials and. for both complex and

easy syntax for Set 2 materials. (Sin.e low.Kucera-FrAncis,values indi-

cate low frequency, a negative frequencl correlation simply indicates
\A

that less frequent words are being nam-ivyre slowly.) For both Set 1

and Set 2, the correlation was high r in e complex.syntax condition

(Set 1: Complex syntax, r = -.177, p = .024,; Easy syntax, r = .065, p =

.441 get 2: Complex gyntax, r = -.255, p .00I; Easy syntax, r =s;
;

-.123, p = .122). It is not surprising that less frequent words should

lead to longer RTs, since frequency has long been known to affect RTa in

lexical tasks, although demonstrations of frequencY effects have involved°

words of lesser frequency than those in our materials (cf. for ekample,

Foss, 1969).2 What is of interest is alat an'effect of freqUency seems to

3The mean Kucera-Francis frequency and range for the triples for each

materials set is:

SET 1 Rhyme
Antonym
Neutral

SET 2 Rhyme
Antonym
Neutral

*Mean/highest frequency if the top 2 items are removed.
**Mhan/highest frequency_if the top item is removed.

Ranges are similar to thoseused in Warren (1977).

x frequency

70

range,

11-413

234 -(157)* 10-897 (497)*

150 . 11-426

79 7-312

182 (153)** 21-679 (366)**

126 14-329
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take hold only where the naming word is preceded by a complex syntactic con--

text. -) In some sense, then, lexical accessing and syntax are not totally in-

dependent (an explanation'oethis is suggested below). S'

An.analysis of frequency and RT correlations for the materials broken

down by time lag and naming word type (rhyme--antonym--neutral) showed (i)

the 0 msec interval to show least effect of frequency Pnd (ii) consistently

higher negative correlations or negative as opposed to positive correlations

for the complex vs. easy subconditions, with the exception of (a) the 0 msec

condition for Set I, where there are trends in the opposite direction fl_onger

RTs for less frequent-words in the easy syntax condition--cf. complex syntax,

r = -.037; easy syntax, r = -.213, fGr all word tlypes combined (differences-

in the same direction hold for the three nami g -word types) and (b) a higher

.negative'correlation foreavy than for compleit syntax for rhymes at the

50 mtet intervai in Set 2 (r = -.477 (easy) vs, r = -.198 (complex)). These

breakdowns are given in the Appndix.

That the overall effect of frequency shpuld be weak i not surprising,

2
since ths materials wereyonstructed to avoid both infrequent words and

(with one or two exceptions among the.antonyms, see fn. 3) words of very

rgh erequency.

Priming. The presence of frequency effects together with the as etry

in frequency me s for the rhyme--antonym--neutral word types argues that

Jany distinction n naming times for tfiese wbrd groups should be treated

N
cautiously. What follous is some observations based on an inspection of

overall means and individual subject means. The two materials sets will

be treated separately, for the reason that they differ in the stality of

the RT patterns when a frequency-controlled pubset of the data is inspected.



Set 1. Figure 1 shows the mSec difference between namilag times for

rhymeS and neutrals and for opposites and neutrals. A plus value'indi-

cates reletedness leads to faciaitation (priming)u Figure 2 shows the

differences for ong-third'of the data, consisting of RTs for six triples,

. r ,

.
. .

each of which was matched witiAn 15 Kucera-Francis frequency poipts. (The
-...

mean frequency for the 18 words ih these 6 triples was 27.5 and the range

was 10-63.) The figt&eS for the frequency matched 'triples shim an overall

.pattern similet to that for the figures for all 18 triples, suggesting

that differences observed in the data0for the wciid types across the.time

.lags are not solely a function Of frequency (as, for example, might be.

the case for RTs in which antonyms are faster than neuttals,,since the

former word group is overall mote frequent).

f .

The patterns for both antonyms and rhymes across tne time lags sug-
/- *P

gesis an immediate-access priming.effect at-0 msecs that drOPs off at

0

50 mspcs followed by sone reactivation (inckease in priming) at'200 msecs.

(What exactly this "immediate access" effect represents will be returned
t

to below.) For both rhymes and antonyMs, at 0 msecieasy syntax appears

to deed naming relative to neutrals more than hard syntax does. At

50 msecs, this remains the case for r es, l'itifor antonyms hard syntax

speeds naming more than easy syntax.. At 200 msecs, hard syntax speeds

naming somewhamore than easy syncox for both antonyms and rhymes (with

the proviso that the facilitating effect of complex syntax is not seen
0

0

' for antonyms in the frequency-matched data).

For rhymes, we observe.a depression of RTs relative to neutrals at

50 and 200 msecs. Frequency may play a role here (since rhymes were overall

19
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c--

- Easy Syntax
Comp1SX sydtaic
. ,

Figure 1. MSec difference, Set 1, all data.: A, neutrals minus rhymes;

. B, neutrals minus antonyms. .
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40. Time4Lags

'

Figure'2. Mbec difference, Set 1, frequency matched data:
minus rhymes; B, neutrals,minus antonyms.

Easy 6ntax
Complex Syntax

A, neutrals

a
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least frequent and frequency had most effect at 50 and 2.00 msecs). Addi-

tionally, naming may be subject to some kind of inhibition induced by the

priming word (lastswRrd in the sentence); *tiny subjects noticed the rhymes

(as they did the antonyms). and made comments to the effect .that the rhymes t

were "hard to get out" after seeing a related word at-the end of the sen-
,

tence. An inspection Of the individual subject means for direction of

differeae between rhymes and neutrals for the ComPlete (non-frequency
*Si

matched) data shop a distribution-of plus/minus-differences that fits

the trends for easy and hard syntax across time lags in Figure la, with

. the exception that the negligible'difference for rhymes vs. nedtrals in

the hard syntax cofiditiqn at 200 msecot corresponds with a moderately con-
,.

sistent tendency for the neutral-minus-rhyme means for individual subjects

to be negative (15/21 differences).
4

For antonyms, the complete data set shows priming for both easy and

complex syntax at all time lags (dp., however, the equenc matched data,

F
where there is no -riming for easy syntax at 50 m s). The irection of

differences in individual subject means_shows a so ewhat more onsistent .

tendency toward shorter RTs for antonyms relative to neutrals n complex

syntax conditions than in easy syntax conditions. Th re are only 5/24

subjects with negative (neutral-minus-antonym) means f r Complex syntax

at 0 msecs (cf. 7/23 for eaSy syntax), 7/23 for Complexs tax at 50 msecs

(cf. 10/23.for easy syntax), and 7/21 for complex syntax at 200 insecs

4
The numbers of negative neutral-minus-,rhyme differences fOr the other con--

. ditions are:

Complex: 11424, 0 msecs; 12/23, 50 msecs.
Easy: 8/22, 0'mspcs3 13/23, 50 msecs; 14/22, 200 msecs.

Total number of differences lessthan 24 per condition are accounted fOr
by ties and cases where only 1:data Point was available for a given sUb-
ject and condition (a, fn. 1)..
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(cf. 11/23 for easy syntax). These direction of difference figures fit

the view that hard syntax promotes and Stistaihs priming and.suggests the

apparently greater priming effect for easy syntax at 0 msecs -in Figures lb

and 2b be treated warily.

Set 2 Figure 3 shows the differences between neutr ls and rhymes

and neutrals end antonyms for the materjals in Set 2. Figure 4 shows the
\

W-

differences for 5 triples of rhyme-antonym-neutral words which were within

16 Kucera-Francis frequency points. (The mean for these 15.woLids was 35

and:the lire 10-60.) The patterns for the complete data (Figure 3) for

Set 2 materials apper,different from thbse for Set 1 materials. Notably,

there is a depression of°RTs relative to neuttals at 0 msecs (cp. Set 1

materials, for which RTs are depressed for rhymes at 50-200' msecs), and,

for the opposites, hard syntax aAsears to promote priming Oast at 0 msecs

and least at 200 msecs (Alp contrast to the trend toward greater priming for

hard syntax at 200 msecs for Set 1, modulo the reservation in the preceding

paragraph). However, when we rook at the frequency matched data (Figure 4)

we see patterns that look more similar toPhthose for Set 1, with priming for

easY.syntax at 0 msecs and a trend into/toward priming for hard ayntaX at

50/200 msecs. Set 2 materials are overall more complex syntactically than

Set 1 materials (containing three rather.than two clauses) and the effects

of frequency were greater for Set 2 than for Set 1, with itive frequency-

RT correlations in both complex and easy syntax conditions. These facts

suggest t1Nt frequency may be at work in determining the overall patternsin

Figure 3 and that the patterns in Figures 4 and 1-2 are a more accurate

reflection of the relatiOn between word type, syntax, and naming condition

across the time intervals.
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- Easy. Syntax ,

Complex,Syntax

Figure 3. MSec difference, Set 2, all data: A, neutrals minus rhymes;

B, neutrals minus antonyms.
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50

t

44 time Lags

time Lags,

Easy Syntax
CoMplex Syntax

Figure 4. MSec difference, Set 2, frequency-matched data: A neutrals
minus rhymes; B, neutrals minus antonyms.
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Disd6sion

Plainly, nothing at all firm can be said on ibe baeis of thi4 work,

since we have little data that is not contaminated by effects of frequency.
4 ,

-.However, both the relation we observe between freqaency and syntactic cam-
- t

.plexiiy (a'negative Correlation between frequency and RTs in complex syn-
.

tax conditions at 50/200 msecs).and the.suggestion of differential effects
0

-

of-syntactic complexity, across the time lags (with naming facilitated more

by 'easy syntax at 0 nisecs and more by Complex syntaXet 50/200 msecs) de-

serve attention, since they challenge in a grass way the view that word

recognition and syntactic proceasing are independent processes. (The dif--

ferences in pritiOtects by complexity/time lag should be treated very.

skeptically, both because of the lack of consistency betwepn overall means

and the individual subject direction of difference figures at 0 msecs, Set 1,

. and because of the.Neakness/non-existence of the trend toward greater naming

facilitation for complex syntax at 50/200 msecs for Set 1 frequency-matched

data.) The effect of frequency needs to be verified in an experiment in
44

60 which words of markedly different frequency are presented under conditions

oldiffering syntactic complexity. The effects of syntax need to be veri7

fied in a study in which frequency is more tig ly tontrolled. The 'upswing

in/toward priming at 200 msecs suggests that a more marked effect of syntactic
1.-,,

processing might be found if the time lag.between the end ofthe sentence

and the word to be named w re to be increased, (In earlier trials, we found

an effect of syntactic Aomplexity on overall RTs with a lag 2f 300 maecs.)

Given that there is sOme trade:offl)etween syntactic processing and'

word recognition We must assume thae:Niiiney et el.'s failure to find an
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effect Of clàuseboundary on lexical decision tiMes folloWs either from

the independence of lexical accesa.from the particular syntactic variable

Swinney et al. manipulated, or from particulars of their design. Since

Swinney et al. asked subjects to make a lexical decision about the critical

(primed) word only three syllables after the.clause boundary, it is p6Ssible

that the intervalhetween the boundary and the decision Word was too short

for the effects of clause structure integration (assumed to take place,at

clause boundaries and to be the source of claute boundary effects, ef.

Frazier, 1978) to show up. Assuming.the trends we obserVed reflect genuine

processes, how can they be fitted into S picture of the process of language

comprehension? Lack of an effect of syntax on word recognition has in.the

Past been taken to fall naturally within an "autonomouernoil-interactive"'.

approadh to language comprehension, wherg each of the lexical, syntactic; .

and semantic components of the speech analyzer goes about its business with .

miniMalattention to the analysis lierformed at other levela (the Pminimal"

in mihimal attention covering the need for some semantic integration and

consistency pTinciples, cf. Forster, 1979; Frazier, 1978).. By contrast,

cases where procesaing time at one level ha been Shown to be affected by,

manipulations at another level (particularly where syntactic processing

hae apParently been affected by semantic parameters) have been looked,to

by some as evidence in favor of an 'interactive" view of processing where

information at one level can critically affect the sequency of processing

steps at another level (cf. Marslen=Wilson and Tyler, 1980). Despite the

tendency to correlate cross-Component RT effects with interactive models,

the following account of the trends we observe seems workable, and coMpat-

bile with the integritYk)f-cOmponents property of autonomous models.
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Assume: Processing at different levels involves procedures and representa-

tions at least partially unique to the level involved; computation at each

level is eXhaustive (there iS-no stagettkipping); in the normal case, lexi-
A

cal access precedes syntactic processing and syntactic analysis precedes

semantic processing; the primary connections'between levels are feed-forward;

although the:components Of the processor are segregated, each will work

simultaneously on whatever input is at hand; there is time-sharing between

components of the total proceSsing energy available tp the procesior. Within

' this general framework of assumptions, we might account for the fact that

frequency of a word to be named appears to affect RTs most in the coMplex

syntax conditions at 50 and 200 msecs in the following way: Frequency

has been claimed to be a first stage organizing parameter of the,mental

lexicon (Forster, 1976). On Forster's account, words are organized in an

access-file along various dimensions (phonological, orthographic, etc.) and

are listed by frequency within those files. The files are the first access

stage and provide a way info other networks of relatiOns in the lexicon.

If complex syntax occupies more processing time than easy syntax and con-
Wa.

sequently delays the search.for the limning word in our experimental task,

then we would expect negative frequency/RT correlations to Show up more

for complex syntax, since in the complex syntax Case less time will have

teen aliailable for-accessing the wor to be names and the response is made

at a relatively early (frequency-sensitive) stage in lexical search. Note

that it is consistent with this accoun.t that, as noted above, there was a

weak reverse7direction tendency 4,0 msecs for Set,l, with longer RTs for

less frequent words in the easy syntax condition. The Any Set 1 C&Lditian
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is syntactically the least complex of the four syntactic conditions in the .

two materials sets. It sho4u1d therefore delay the onset of accessing for

the word to be name least, and thus be the first condition to show frequency

effects, i.e., it may showirequency effects early on, at the 0 msec lag:

How could the priming/nonpriming trends across time lags for easy/

complex syntactic conditions, which hold at least weakly for the frequency-

matched as well as the nonmatched Set 1 data and show up also for,the matched

Set 2 data, be accounted for in the type of model sketched above? Greater

priming at 0 msecs for easy syntax seems natural, given that easy syntax

will delay accessing least.(more on this' below). The fallaway of facilita-

`Th
tion at 50 msecs and the upswing in/toward priming at 200 msecs, with

greater facilitation for complex syntax, are harder to account for. One

possibility is that the Syntactic/semantic processing components continuously

reaccess the word that triggers priming (the last word in the sentence) in

the course of performing whatever analysis takes place on the way to the

sentence's ultimate representation in memory--with, potentially, more re-

accessing and hence more priming-in complex syntax conditions, due to a

greater nuMber of processing operations that must be carried out. (While

it might seem farfetched to assume that the processor keeps looking up

the same word anew as it analyses the sentence, such reaccessing is not ob-

viously less plausible (to me at least) than, say, the use of a special

buffer for wofds in use.)

Although it seems Tlausible that there should be greater priming at

0 mseas for easy sYntax than for complex s.yntax conditions, the fact that-

there is priming at all (or at least to a greater_degree thanat 50 msecs)

for the complex syntax appears to be a puzzle, if we accept the account of ,
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the frequency-complexity effect giVen above. Given that it is at the 50

and 200 msec lags that frequency (a first stage accessiagparameter) shows

most effect and that priming effects deriving from activation in the lexicon

require prior accessiag, we would not on the fact of.it expect to see greater

facilitation at 0 mseCs than at 50 msecs, since the latter lag shows greater

effects of an early accessing stage (frequency). A way out might be to pro-

pose that'any priming at 0 msecs is not a normal accessing effect, but rather

the reflection of a (conscious or uncbnscious) strategy.for guessing-the word.

to be named (consistent with our observation that subjects did notice the

rhymes and antonyms and might well have started generating hypotheses about

the word they would be required to name). Thia is not a satiafactory pro-

posal, in that lexical-relatedness effeCts of short time lags (less than-

250 msecs). have been associated with automatic, non-attentiOnal processing

rather than with conscious, attentional mechanisms.
5

A more satisfactory

solution maybe to assume that thelrequency effects across time intervals

reflect a-trade off between syntactic processing time and lex*Cal accessing

that we see because. there Nas an overall greater range in frequency for the

nonmatched data (cf. fn. 3 and pp. 10, 12), and nonetheless some normal

accessinfreactivation is going on at 0 maecs as well as 50 and'200 msecs;

this normal accessing/reactivation will result in the priming/nonpriming

trends for the frequency7matched data and for the data as a whole (to

which of course the frequency-matched itema are contributing).

5Neely (1977) fpund inhibition for leXical decisions on words that violated
(semantiC) expectations generated by a prior stimulUs Word when the word to
be judged was presentedat a 2000 msec lag, but not when the word to-be Judged
was presented at a 259 IliSec lag. Neely.interprets this resOlt:as sUpporrfor
theories that pOsit:tvo cOmponents of attention7-"a faSt automatic inhibition7
less spreading actiyation proceaa and a slow limited-tapacityconscioUS atten--
tionAnechanise" (p.226), the latter being responsible for the inhibition
Seely obseriied at 2000 msecs.
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Ontogeny

This study started out more or ltss as a reaction to some studies of

child and adult learners' wrd processing. Such studies looked at the,way

learners handle words in memory tasks.and attributed primacy of a particular

type of word property (particularly phonological properties) to primacy of

such properties in the mental lexicon. Changes over time in the (phonological-

semantic) properties that have primacy were attributed to changes in the

structure of the lexicon. .Glearly, this.is not a necessary conclusion. The

structure of the lexicon may remain stable but the way our eXperimental tasks

to/w-
tap into lexical organization may vary over the coUrse Of development,. due .

tO factOrs such as the learner's distribution of processing energy. We bad
%

hoped tosupport this view by showing Mat sensitivity to (phonological-

. \

semantic).properties of lexical items variesas a function of the 6mputa-

Aonal lo d on other (nonlexical) cotponents of the language faculty, in a

:away compa ble to ontogenetic patterns in children. While the work we have
\

,done is su gestive of an inter lay betWeen lexical Processing: and other

types of language processing. perations,'the :precise nature of this rela-

tionship is far from clear, and more work would have.tp be done before

parallel studies could be carried out.with children. If we accept the

view that it is next to futile to'attempt to study deyelopment in language

tfr any other cognitive domain without some sene of the adult end-state,

. ,

.then the particular focus of this study may not have been the most fruitftil

one at our Ptesent state of knowledge,. since the organization and aCcessing

of phonological and semantic infordation in the adult's mantal leXiCon is

one of the more contrgveraial and volatile areas Of adult psychOlinguistiO.

tii\



24

sr

studies (see Cairns, 1982, for a recent review). A backdrop of adult know--

edg against which to pursue the study of development is consetiuently hard

to come by. With the benefit of hindsight, a better focus for child leXicai

studies at present might be those areas of lexical processingsuch as the

decision processes involved in the choice between-lexical ambJguities-7which

are relatively well understood in adults.

.c.
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APPENDIX

Frequency/RT Correlations

SET 1

ALL DATA (word types) TIME LAGS POOLED

Easy r.= .065, t(160) = -0.82, p = .411
Complex,-- r = -.177, t(160) = -2.28, p = .024

ALL DATA (word types) BY TIME LAG

0 Msecs

Easy
Complex

50 Msecs

r =
r = -.037,

t(52)
t(52)

=
=

Easy r - .005, t(52) =

Cdmplex r = -.399, t(52) =

200 Msecs

Eagy , -- r = -.003, t(2) =

Complex -- r = -.162, t(52) =

RHYMES, TIME LAGSPOOLE4.

Easy --
Complex 7-

r = -.070,
r = .09P,

RHYMES, BY TIME,LA

0 Msecs

Easy
Complex --

50 Msecs

Easy
Complex

200 Msecs

t(52)

t(52)

r = -.390. t(16)
r = -.069, t(16)

r .064, t(16)

r -.194) t(16)

Eas\Sij ,r

Complex .r

OPPOSITES, TIME

Easy
Complex

= .002, t(16)
= -.236, t(16)

s
LAGS POOLED

r = -.036, t(52)
r = -.173, t(52)

OPPOSITES, By 71ME LAG,

0 Msecs

.

Easy. r = -;212,
Complex r'=097,

50 MpeOs

Easy: r = ,002,
00mplex t = -.552,

t(16)
t(16)

t(16)
t(16)

-1.57, p = .121
-0.27, P = .790

0.04, p = .979
-3a4, p = .003

-0.02, p = .982
-1.19, p = .240

= -0.51,
= -0.66,

= -1.69,
= -0.28,

p = .616

P = .515

p = .110
p = .786

= 0.26, p = .800
= -0.79, p = .441,

= -001 =.,
=

= -0.26, p =
= -1.27, p =

.994

.346

.794

.211

-0.87,
= 0.39,

= -0.09,
= -2.65,

p = .398 "-

P = .700

P = .931
p.= .018

27
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SET 1 (Opposite only by time lags) Centinued

200 Msecs

Easy -- r = t(16) 0.27,
Complex -- r = -,168, t(16) L- -0.68,

NEUTRALg, TIBE LAGS POOLED

Easy -- 1r = .098, t(52)
Complex =- r = -.001, t(52) =1'0.01,

NEUTRALS, BY TIME LAGS

0 Msecs

Easy r = -.062,
Complex -- r = .060,

50 Msecs

Easy --
Complex -- =

200 Msecs

Easy r = .072,
Complex -- r .290,

P =794
P = .504

p = ,480
p = .993

-0:25, p = .806
= p.24, p = .812

t(16) 1.37, p = .189-
t(16) = -1.22, P = .239.

t(16) 0.29, p = .775
t(16) 1.21, p = .243

SET 2

ALL DATA (w(13d

Easy

Complex -

ALL DATA (word

0 Msecs

Easy --
Complex --

50 Msecs

Easy r=
demplex r

200 Maecs.

Easy

Complex r

types1 TIME,LAGS POOLED

r = -.123, t(158) = -1.56, p = .122

r = -.255, t(159) = -3.33, p = .001

types) BY TIME. LAG

r = -.119, t(50)
r = -.227, t(52)

= p = .399
= -1.684 p = .099

-.14g, t(52) = -1.09, p = .281
-.269, t(52). = -2.02, p = .049

= t(52)

=--.319, t(51)*

RHYMES, TIME-LAGS POOLED

Easy -7 r 7 7.207, t(52)

Complex r = 7)434 t(54

RHYMES, BY TIME:LAG

Mseos

Easy

Complex

= -0.77,.p = .443

= -2.41 p.,= .420

' -1.53, P = .132

.038

= -.017 e(16) = -0.07,

- -.347 -t(16) = -1.48,
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SET 2 ( Rhyme only by time lags) Continued
0

50 Msecs

Easy r = -.477, t(16) = -2.71, p = .045

Complex -- r = -.198, t(16) = -0.81, p = .430

200 Msecs

Easy r = -.204, t(16) = -.084, p = ,416

Complex -- r = -.365, t(16) -.157, p = .136

OPPOSITES, TIME LAGS POOLED

E94sy 4 r = -.101, t(51)* = -0.73, p = .471

Complex -- r = -.241, t(52) = -1.79, p = .079

OPPOSITES, BY TIME LAG

Msecs

Easy r = -.105, t(15) = -0.41, p = :687

Complex -- r = -.123,'t(16) = -0.49, p =':627

50 Msecs

Easy r .061, t(16) = 0.25, p = .809

Complex -- r = .311, t(16) =.-1.31, p = .209

200 Msecs

Easy r = -.239, t(16) = -0.99, p = .339

Complex r = -.349, t(16) = -1.49, rt.= .156

NEUTRALS, TIME LAGS POOLED 7,

Easy r = .079, t(52) = 0.56, p = .575

Complex r = -.145, t(51),= -1.05, p = .299

NEUTRALS, BY TIME LAG

Msee's a

Easy r = -.104, t(16) = -0.40, p = .692

Complex r = .019, tad! = 0.08, p =..941

50 Msecs

Easy = -.105, t(16) = 0.42, p-= .679

Compiex r = -.374 t(16) = -1.61 p

200/Ksecs

Easy r = .345, c(16) = 1.47, p = .161

Complex -- r = -.)21, t(1,5)' = -0.47, p°= :645

*.df_less titan 160152/16 are'Aue d4e, polars.
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