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ABSTRACT

: L

Aq ex?erimént yaE coﬁducted to examine the %attérns :

. of faﬁili?gtion'and.interfgg&gce in the lexical
decision ﬁasﬁ with respect to twe important
.variables"the time course of Qﬁ?cessing and 1ist
context
two—process view and the two strategy view, make
'specific predictlons with respect to each variable.
The,two—process view

s .
progessing and the two-strategy.view emphasizes the

phasizes® the time course of

effect of_lisb Qontext . The present :}udy was

Two current models of word recagnition, the“‘

% designed to Teconcile these two views.  The etfec;s

of 1list predictability (high and low) and
‘gtimulus-oéset asynchrony (SOA) (short and 16;E1.on
-lexicaljdecision times to relatedi*neutral and ' l
anelated primg}target trials were-examined. Lists ’
of"highnand'low;predictability were generated by
using category-exemplar pairs of either high or
varying typicality. The results are consistent.with
automatic brobessing in short 'SOA conditions and

strategic processing in long SOA,conditions.
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s BT . Semantic eontext effects in word reoospitién :

have been Studied_by examining the effect'%f a

: context qud (1 e., a,cuej on the processing of a .
ot iy
targgﬁ word tTypically context refers t0 a semantic

S
' relationship between the cue and targeb stimuli such -
-;p ]

a"’/.-f
as category or assoc%a?e\q?irs.- The\word pairs are % /

S either, presented simultaneously or successively with

‘. - - an 1nterva “of up to 2066 msec. between the - _
; o B
presentation of the c9e and target ‘stimults. ‘The
o

lexical decision task is frequently -used to. assess
': the influence of’ c9ntext on target processing (e. g.,‘

HEZEE£4 1980% 19§2 den Heyer, Briand and Smith
ot - 1985; Koriat, 1981, Neely, 1976, 1971) In the g
' lexical d@cis}on task some of the target stimuli are
words while othgrs are nonwords, , Subjects haveetbt, T
decidé wh her'ﬁhg taréet stimhlus\ia a word or a
—- | Honword ,as Iquickly .as ‘poséible. On wof'd trials the

e g C S

hpé is/ sometimes related and sometimes unrelated to -
"the arget. -Reaction time to make a béfract word
“asd

£

sion is generally fasbav’when the cue. and garget

* - atimuli are relgied to each other than when they are _

" / not (e. g., Fishler and-Goodman, 1978; Koriat, 1981) 'Iw‘ | ;§
é 8 ,// . Although this procedure demonstratesrtﬁ“‘ : *%

. i * . oty
y # -~influence of context, it doqs not tell us why wqrd LI vt

;/ ) ‘ . \

QI/ Q ‘ . . o Ipag'e ‘1- A i " 0 . | . '. | "”"‘I';‘ix.



decisions are faster fer related cue- target triale
than for unrelated eueitarget trials. /Target Eord
processing could be.facilitateq by the presence of a
'felated cue or-inferfered with by the presence’ of an
enrelated-dﬁe.i Altefdativef;, the centext-effect may
_ reflect some complex combination of facilitation and .
inferference. To distinguish’ between facilitation, |
_ and inteffetenee effects,‘a neutral cJ‘htrial must be
pseq. The ‘neutral cue may be a ro of Xs or a word
such as NEUTRAL er BLANK. Faeilibatien 1s assessed
. by comparing reaction tfPe from a related word trial
with reaction time from a neutral word trial; -
"1nterfenence 'ils assessed b¥ comparing reaction time
from an unrelated word trial with reaction time from .

4

.e\neutral word triel. ‘ . .

.. The neutral cue in this design is utilized to
examine the ré&abive eontribution of’ faQ;Iitation and
i %erference in making the lexieal aéEEEIBn. However,
Jonides and Mack (198”) suggest that the choice of a-

. neutral nonwor;‘ebe~(e 8., XXXXX) or a word neutral

" oue (e.g., NEUTRAL or BLANK), could influence th/

eﬁbarent magnitude of faeilitetien and interferenee

effeotd Sinee*ghese effeets are 1mportant to v

erguements presented in- eritical studies (Neely,

1976 ,1977. Beeker, 1980), the present researeh will

use the neutral eue co on to ell these studie&*i €.,

W Bemed Ll cie e .
o Ve ¥ _m.,-” g e T e e e, Bl LR

’ v
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clarify Hhat type of cue is truly neutral, . -

Eesults from experﬂéénts using neutral cue.triaﬂs L

%?\~ show that the pattern of faeilitation an;ap 3 - ) ..:R”“

’ inberference varies accord%ng to (a) 3ﬁimu1us-onee§ ‘
asynchrony (SOA), the time Anterval. between cue and *

A ' target- presentation (Neely, 1976- 1977, PosneJ and e . T

X Snyder, 19753, 1975b), and (b) the semantic r _,ﬁr o ‘.i
relationship between “the cue anh target pair (eeBey * 5 '

e

categoricél; aseociative) (Beqker, 1980, 1982; Bepker ’{::
“and Eisenberg, 1982, den Heyer et al., 1985), » |

. Stimulus ‘onset asynchrony is meaaqred from the Lo o
onset of the cue to the onset of the target. To T
investigat the r:al time characteristieg of context ' : o
effects, posf:ivelsoﬁf'have been varied from ; low of ' “;
uo m$ec (Fishler and Goodman, 1978) to a high of 2000 ; .

j nsec (Neely, 1977). ‘?g?wing the amount of time a ; Yo L
sﬂbject has to examine the- prime affects how the o . 2

. target stimulus 1s processed. In general, _h"

‘ : faeilitation has been-%eu\g‘for all positive SOAs, co

' while interference is mgre typical of SOAs greater

e %

.than 300 msec to,ﬂuo msec. ‘
Both the type of stimuli (e.g., assooiates, ."- ¢ w

'oategory exampl&%s eta.) and the responae atrength g .
» , v

between the cue and bhe:target have been varied, . RN

i & K Some'énveStigatohs havevuseﬁ JEeoqiatee,(Ftahler anqj

;- I T
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&

as discussed below in %he seetion on the two;strategy : L

TR ’
? Goodﬁan, 1978}ijriat, 1981; Hee]v,.1976). Others, i

&  view, have used categonical material and antonyms
Fo (cf; Beeker, 1980); In general patterns of |
;faeilitation and interfenence depend on the type of
§Ei_' ;‘“ 6 material used and’op the overall sbrength of the e gekmm
| .*nelationship within a type of material._ |

%ﬁ‘;. a8, ¢ Hhile both SOA and the eue—target relationship

iﬁf_ f:?; . are important, a focuslon one or the othér has'led to

= = two different approaches to the study of semantic ) ., .' ;,’
| context effects in visual word recognition. the

_two—process v‘ew (Posner and Snyder, 1975a, 1975b) _’i

'and the two-strategy view (Becker, 1980). These views
will be expanded upon next. Since the focus of the

E present study is on the patterns of faeilitation and , ' .
interference found?in the lexical decision task, the o
foilowing sections will examine only those studies '

employing th@ lexieal decision task which 1nclude'

"'neutnal cue tria)s.

T ox '17 " ;fThe Two-P ‘se view -, | kA
" ‘ . Posner and Snyder (1975a, 197557‘exam1ned .

. automatie and attentional- processes in visual letter |

ﬁ; B »f" 'and-werd reeognition.FThey assumed that-neeognitign- . L }

. oequfe whenever activation of a logogen, the

'lf i
a " Q

..‘ | . T ‘ page ul.'. o ‘ N . R - S . . .




representation of a word in memory, exceeds some

critical value. This.assumption is also common to

. the Logogen model (Morion,'ﬂBTO, 1979) of word

recognition. According to the two-process view, two

!

different processes may be involved in visual word

yecognitioni automatic processing and attentional .

~

~

_ 3 - _ ~
_ processing. Posner -and Snyder: (1975a,-1975b)

indicate that bécause these processes are time

dependent, .specific patterns bf“fepiiitation and

in;erference across time can be used to distinguish
an attentional process forom an automatic procesa.
They varied SOA to examine the timé cpurse of
facilitation and interference effects. . .

The first process which influences visual Word

recognition is automatic processing. This.type of

processing is fasﬁ_aeting, occurs automatically -

without intention or awareness, and operates without
depleting the resources of the limited capacity .
central'processor.-»ﬁs soon as the cue, is breSented‘

a logogen is automatically activated and some of the

activation spreads _to semantically relabed 1ogogena..

~The aetivatioq‘threahold of the. related logogens 15,

r’edu'ced ~ Thus, facilitation can result from

presentetion of a‘related uord cue. Unrelated

jlogegens are not affected by the spreading aetivation

- “and heneeﬁno interference is evident. The automatia

[} ’ \

page 5 *
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process occurs rapidly aZd accounts for facilitation

effects in short Sd& conditions: ) |

The second process which influences visual .word

" - rqcognitiorll is attentional processing. Unlike the

first, this process i3 slow acting and draws upon the

resources of t;he linited capacity ceni;ral processor.

The pregentation of th'e cue draws’ attention “l}O- its .

iogogenhand allows the subjectl.l to. use some

unspeoifiéd' oOntro':lll‘ed s(tr'a{‘.eg'y dééigned to:e'nha;ce-

e word recognition., Because it takes time to. engage
attentiohal processing, facilitation and interference
effects are expected only at longer sogs, i.e.y
greater than 300 mseg to 400 msec. Facilitation
ocours when the c.ue and It_:hné target are related &o

. each other because strategic processes have Qecreasé_d
t};e *amoun-t. .‘bf_energy needed to activate a related
logogen. fnterf‘erence ocoﬁrs' when the word pair_'is
unrelatéd. T If attention has ‘been directed to an ~

" unrelated ?ﬁe‘uord, sub jects must shift their:
. . aﬁte‘ntion' to the target logogen before makipg a
5 o N response and this takes time. , ,Q - P

. e L. . i
To summarize ‘Posner and Snyder's (1975a, 1975b)

view, word" recognition involves two processes. The -

s -

o

i

first process, an automatic ope, beg'iné. with the

& F . presentation of the cue. Aotivition of a logogen,

.fao'ilitatea "the p@féssipg of a related target word,

1
P

s : o ., bage 6
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N\ “decision experiments by Neely (1976, 1977). Neely

" conditions varying between 250 msSec and 2000 mseq.

but does not interfere with the processing of an

N, . :
- unrelated target word. The attentional process has

to be evoked strategically by the subject, so it

requires more time than automatic proeess‘ing.
Attentional processing can facilitate the processing

~of related targets and interfere\with the processing _ Y
( , v
of an unrelated t.arg E, but only at longer SOAs, .

i. €., 3reater than 300 msec to 400 msec. .

~
LS

. IThe two-process view was tested in ]_.exii:a‘il"-_

"(1976) had threq,solﬁ conditions (360 msec, 600 msec,

%
and 2000 msec) &and used associates (ree.ponqe strength :

was 40%) as the cue-target pairs. The sh'ort SOA
condition was sé’t at 360 msSec becauge Neely assumed
that subjects would need that much time tlo process
the cue worﬁ. The_ results showed%that both |
facilitation and 1nt‘.q;rference were evident in t.arge‘b
processing in all three SOA conditions. The. presence
of faciiit;\tion and interference _sugggshé. that all
SOA>conditions were influenced by attentdonal
processing, Contrary to e;pectation,-—t.he short SOA |
condition was a’pparently too long tr; éxamine tl;ne
automatic process, o ' -

Neely's (1977) ex'périmen,t fncluded several SOA . ¥

Categorical material (high-and low typicality

- : ,
page T : ot |
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“_' ‘ exemplars of three dif"i‘erent catggor.ies) were used%&
® N ; the cue-target pairs. ‘Neely used the stapdard ) \,—-J
category-exemplar trials (e.g. bird-robin) in )
nonshift'oonditions. In addition, Neely used shift
category-exemplar tr:l'als to increase attentional B
‘processing. In these’ shif‘t con{itions, subjects were
= trained to expect a category exemplar that was not - e
| ’typical of the cue word, For example, stlbject.s were‘
o ' trained to expect a : bird target when the cue was
furniture, One-th\ird gf‘ the experimental trials weré' :
non-shift trials, while the remaining trials were _
R '~ shift trials. Stimulus onset asynchrony was varied

o ' within subjects such that one group received a mixed

i

—

'sequence of 250 msec and 2000 msec SOA trials; a 4 S
second ‘group received 400 msec and 2000 msec SOA '
trials, and the third group received 700 msec a:ad .
I -_; 2000 msec SOA trials. A fourth group experien::ed
! only the 2000 -msec trials. v, A —
‘ The resuft: from non-shifb trials revealed

f‘aoilibation without ‘interference at the 250 msec | (L
- S04, and both facilitation and int.er'f’e'renloe atdonger
SOAs, 'Thes‘e findi‘ngs are consistent with Posner and ‘ '
Snyder's (1975a, 1975b) view. Results from shift
_ trials slrioued faoili.tation ooupied wibth interference
- Co at the 700 and 2000 msec SOA conditions which is b
_ again consistent with Posner and Snycrer's (1975a, ‘
W '_ B | ‘ N ,\
k-‘_;: N . 3 page 8
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1975b) view. Also consistent with this view are the " o

results from those 250 msee SOA shift trials, In :f\
these trials* subjects were trained to expecb an
unrelated exemplar, H'ou;ever,-when a related pair was
preseni;ed-f‘acilitation was evident. Th&s indicated ‘ g .‘_‘ '
that the ear'?y facilitation wag independent of the 7 ‘
strategy induced by t;he instructions.

v Balota (1983) measured patterns of facilitation
and 1nterference with thresﬁold and suprathreshold
presentations of "the cue -word. The SOA conditions
were 350 mseé a.nd 2000 msec, High associates were

used as “the. cue-target word pairs. The - g 9

suprathreshold results showed facilitation coupled .

with interference in the long SOA condition

{ |
espeg:ia?lly in the second half of the session, In thr‘e "

short SOA condition, facilitation without * A |

interference was evident during both sess¥on halves
These patterns-are consistent with Neely's. (1977)-

vi%ﬁ of visual word recognition, However, these

results are inconsistent with Neely (1976), who

360 msec¢, The variability of the results in th

range of SOAs from 350 - 400 msec suggests tha 1t:hi.s

is the period wherein attentional processes bpgin to— (
appear. Small differences in presentation apd task q

) ! ' B . . I .. ' . k
page 9 ‘ - . .3
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conditions might determine exactly when;attentional

. i_q:"" v 3 >

‘v
processes emerge. Thus, SOA conditions which are '
shorter t.'ha'n this range have provided the clearest

t _—

"evidence of automatic processing. ~ w}

DU T L)
" L =

Posner (1978) noted.that one difficulty with the
J‘Q\\ . two-process view is that it fails to account far the _
types of strategies that subjects may adopt, There is
some evidenc;e that attentional effects L_m\ttcirné of -
3 facilitation and‘interfere'nce) in’creaée ‘acr;oss the
_' ~ testing situation (Neely, 1‘976; Balota. - 1983; dén
| “Heyer, 1986). This suggests that str‘ategies’ nee.d to
be taken into account. Becker's reseaf'éh, to be
discussed next, has fo‘clused 'on how the semaritic h
. relationships’ in alist may affect a subject's choice

&

of‘ strateg ies,

: .
] » \
sl ' . A
3 04 ‘ i

‘ Two~Strategy View

/ I Becker (1980, 1982; Eisenberg and Beé'ker, 1982)

I has argued strongly that the Posner-Snyder framework 5.’
i does not adequately account ft;'r' one aspect of the

"'_ data. One prediction of the gosner-Snyd_ef f‘ramewprk

o is that the amount of interfereflce on unrelated

=
-~

b . trials must covary with the amount of facilitation on -

]

A related ‘trials, That 1is, oonditiona uhich increase

e S ~intert‘erence for trialjs {th unrelated cues should

oG, o ' ' page 10 .~ . . . = . 0"
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lead to increased facilitation for trials with
related cues. Becker's results revealed eirt.ﬂer a
fe'lcilitat;o_n—dominant pat"terh or an
interferenc;e—domin‘ant pattern, depending upon the |
type of stimulué material used., The‘ .
f‘acilitation-dominant pattern occurs when r‘eIated

\

trial r‘eaction times are ffaster than the reaction

times from neut':r'al or.unrelated tr-iJals aqd- there is
no substantial difference between neutral and |
unre];ate'd trigls. The interference-dominant pattern

occurs when both related and neutral trial reaction

_times are faster than the reaction times from

unrelated trials and there 1is no substantial

—

difference between related and neutral trials. He,

sugge-_sts that the patterns of facilitation and

strategies, not the operation of two processes
(automatic and attentitﬁ\al processing) Subjecﬁs
select a strategy on the basis of the type of
semantic relationship in the stimulus list . as
described below,

+ Becker (1980) performed a series of lexical

‘decision experiments which support t.he two-strategy

»

- .
interference reflect the operation of.tydif‘ferent.

position. In all experiments a SOA of 1050 msec was .

uBed, subjects ‘had: substantial practice, 'the

pr-obab:l.].ity of a word trial was .67, and the

. .
L. * -
o

- ; page 11
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¥ probability of a nonword -‘trial was..33. Also, filler C/
L .

e

trials were used to "insure that the cue was related
to the t}arget in 67% of the word trials, .
4 In’ Expgriment-.1 “antonyms (e.g., hot-cold) were

used as the cﬁe-target-pairs. A total of four blocks

o of 50 trials (one practice block followed by three °

experimental blocks), was:- used., . A significant

, : _ facilitation 'efféc't.was evident, but no interfe'r\gnce
' effect eme}éed. ‘These results are typical of a
facilitation-dominant pattern, In-Ekpeniment 2,

£&

) Battig' and Montague (196?) catego-rjy nor'm?__were used
e to select the.cue-target pairs. The cue-target pair‘&
t:ie}:e chosen such tha‘l’:—high typicality ecxempl-ars

# (e.é., fruit-orange), medium typicality exemplars,

P _ ' (e.g., fruit-plum), and low typicality exer;m-;:alars ‘

" (e.g., frui ime)‘ were equally repr'e'sented' in the
:iist. ‘Fourf blocks of 45 trjals (one practice

. followed by three experiment 1 blocks) were used. -

The results .indioated a significant interfemgnce
Ve " effeot, but no faoilitat.ion effect, These results

reflect a‘ffﬁinterference-dominant pattern, . /

According to Becker, .the overall word list

-2 pee
Ry

U provides a context which allows subjects to develop
pr specific predictions of related targets or it allows
%‘ H subjects to deyelop general expectations, If Ehg

l§

stimulus material allows‘subjects to make specific
" o o page 12
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target predj_.ctions: a facilitation-d?minant patterr;"
will result. On the other hand, if the material {is
not pr‘ed‘ic'ti_ve but does allow a general. expectancy
for target stimuli, qn'_intert"erence-d'éminant, pattern
will be obserpved.. - . _
Becker (1980, -Exfﬁerimer’lt 5‘) furthen e:gt.amilneﬁ the
effects of 1ist context by créating one list, composed
qu‘a mixture of antonyms, categorical materials, and
hdigh associates as the cue- target pairs, The
proceduré was identical to that used in’ Experimen-ts 1
and 2., Facili'fation-domingnt patter‘ns*were evident
for antonyms, associates and categorical maﬁ&'yl..
However, when performances on the high and low
typicality categorical materials were examined
separately, i:.h‘gre was a significant facilitation
ffect for the high tgpicanty pairs, but not for the
lc;u typicality pairs, While the results of this
experiqz;ent indicate that the ovérall list. context can
influende the pattern of facil itétiorx and
interference, they aiso' suggest that the stren%th of
the séniantic ‘relationship is an important factor.
Becker (1980) utilized his verification model
of{:or‘d recognition to explain rthes..e results, -Uhlif{e
the Logogen model, the extraction of features (1line
or . segments of a group of letters) is not
¥

: ..
sufficient for word identification in the

& .page13\
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verification model. ,The function of feature

extraction is to isolate a set of potential worde

which share common features. Once a feature-defined

set of words is identified, a verification process

selects one of the words to.match to information 1n_.,-

sensory memory. If there is a matceh, re'cognition
occurs; otherwise anobher candidate word. is selected.
Semantic context (i. e., a cue word) generates a '

semantically-defined candidate set. This set of’

words is used by the verification process in the same

fashion as the set of f‘eatureédefined words. Members

of the semantic set are evaluated as soon as a new:

stimulus (i.e., the target word)—1is available in

sen'spry memory. This set is evaluated exhaustively

‘by the verification process.prior to generating and

e}raluating the f‘eature-def‘ineld setO\

Becker (1980) suggested that the facilitation-
and interfl‘eren-cev-dominant patterns indicate that
sub jects can use two different stbategieé .to as;semble

the semantically-defined set., Facilitation~dominant

patterns indicate that subjects are takin&advantage
R

“of the predictability of the cue to generate a small
~ semaptically-defined set.. This prediction strategy

has two consequenee's. First, if a target word is in

the set, 1t will be matched quickly leading to

facilitation If“or related targets. Because there are -

hee 1
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only a few candidates to test, the
semantieal“f@t}_‘eﬁned set can be exhausted before the
; A .o . ~
feature-defingd set becomes available for evaluation.
Second, in the case where no match is 'f‘ound,.'ih'ere is
. x> N -
no sigrnificant delay before the feature-defined set - >

can be evaluated. Therefore, no interference for a}a
unrelated i;arget will be pr_oduced. .Th\e pre‘dj:ction
stra__tegy is used when the 1iist'context“aliows
s‘ubje‘cts to develop specific prec;-iéfions for éach cu.e'
and f*esuj.ts in. facilitation wibhout‘interi‘er"e,nce. o
Intefference-dc’)mi-nant patterns indic.:ate that
subjects develop generalized expecﬁationa about
targets which result in a large semant:tcally.kdefine'd
set. Thi;.‘ is the expectancy strategy. Use\ of_this

strategy also has two main -cbnsequences.. Fil_*st,

since search time increases with set.si.ze, the
average time to 1t‘ie‘n§:1£‘y a related target will“"V
iq.er'}'\se to a-potqt where there is no advante;gé over
feature-defined recognition and he(ﬁée, "no

facilitation to related It.a“r'gets 'Inlld.{ll 6cc'ur'. Seco‘n'd, a
large set cannot be searched exha-ustively'.before the
i‘eéture-de;fined set. becomes available. So if there R
is nc; match, a delay impo_sed befére the -
feature-defined&@)ﬁ.omes available for eva»luatio,ﬁ,
resulting in interferehce dominance f_or‘ unrelated -

ta'i'"gets -



L " E
' B -

Eisenberg and Becker (1982}’discussed the

S discrepancy between the 1nterﬁﬁrence-dominant s

. patterns they and Becker (1980) obtained using .
categorical materials and the pattern observed (by - _ .
Neely (1977) for non-shift categories. Recall “that |

Neely (1977), urging equivalent categorical materidl,

e T _"- .,'found’ both facilitatio{and interference in the o . a
i .~ longer _SOA"condit_ions., Eisenber‘g and Becker‘ f,.irst '

; ' - suggéste.d- that f‘acil-itation cqupleq with in:terfjer‘gnce

' f . might mdividual differences in the uISe..or ' .
prediction or ex p‘ectanéy ,stlr'a'teg'iévé ﬂ{riné reading. L-/

e ‘ | ' They found that readers who could read difficult te'xtls‘.

Ly

quicl_(_:!.y__aho'wed_ a- facilitation=dominant pattern (i.e.,

used a pr‘ediction'str‘a-teg'y) while readers who ré'du’c:ed

ERY P RN

. P _their reading rate for difficult text showed an ‘

intarf‘erence-dominant pattern - (i €., used an

S e

expectangy strategy). However, further ‘examination
_of Neely's ‘(.1977)_dat:!a_ revealed that a n'laj'or"ity of ', S :
a : .. the subjects in the longer SOA conditi’qn;s showed both. _
D » facilitation and inter ference in nonshift conditions \ |
e | ) sﬁg'gésti‘ﬂsﬂ. that " individual di fferences gannotl écébunt . \
for Neely's results, S_écdn'd, Eisenb'er:g a};d Becker -
(19825'“ suggested tma.l',"'t:l'lelh factlitation in Heely-‘s '
. .‘_-(1977) dat‘resulted from the instructions given for‘
i = .the shj,ft‘. conditioﬁa. The use_of shirb oategories

demanded speoial attentional processing whicl'r may

LI i LY & . R = . :
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have af‘fected per'formaﬁce on‘nonshift trials, andg

hence, may be partia],ly responsible for the
difference bet.ween Becker (1986) and Neely (1977).

Third, Eisenberg an Becker (1982) acknowledged the
& 2

oténtial 1mportanee of™80A" and suggested ;c._llat the
pr‘edictions of the two—strategy vi ew should be
1nvest1gated at SOAs other than the 1050 msec SOA

condition used in ‘their studies. _ T

Both thre two process and the t.wo-s't.rategy views
pr'ovide important perspectives on the process of word
recognjﬁion. The two-proce_sg view‘gmphas&zes,,?
distinection between early (short SOAs) and late (long
SOAS ) proceé-e.ug,_ while the two-strategy view focuses

he effects of t.he semantic relationship between a
cuef )nd a target. 'I'h.e.'?.e views differ because each
utii Zes a unique pattern of‘ facilitation and ’
interference to support their ‘views .

The t‘ollo{ing experiment. examines the patterns

of facilitation and interference for high and Low

'predietabil jty 1ists at short (250 ipsec) and long

(1050 msec) *SO0A conditions.” This experiment was

designed to answer qeneral questions about how these
.

viewsu‘can be merged, For instance, Posner (19:82)
- : . £

‘suggested that one way to merge these views was to

.

propﬁe that during at‘;tentio'n-a’l" processing, sub jects

page 17 -
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may select specifi® strategies. And, -as outlined
'below, a neﬁber of sgecific questid;e will be
discussed. . | o T e y

;Is the decision to use the prediction or

. expecta;ey strategf determined byrlist context as
suggest%d by s@éﬁér (1990)?. Or i;litudeterﬁined by
“the predominant type of sementic relatfonship in a-

- list? Becker (1980) argued that when lisf nontext

- B " allows specific predictions (e g., .when antdmyms are..

N ‘ used), a prediction sbrategy is adopted and. a -

: cr faeilitation domtnant pattern results. wpere no
::::;? ° specific predictio;efean pe'edopted; . the expeckancf
strategy is utilizedaggelan interference;ddminant

‘ pepferh results. Heeh ﬂaﬁégor&Sﬁecisist are made in
the cantext of associetes and antonyﬁ;%fe é., a *

/: . highly predictable list context), high typical ‘ f 9
;ﬂ', o eategory decisions yield a facilitation-dominant
' pattern (Becker 1980, Experiment 5) This 1ed Becker
_ " (1980) to oonclude, m; . It may be, then, that the
& distribution of. the, relationship strengths in a list
‘ of atimulue material determines e facilitatibn and ’
interference effects and not simply the size of the
E‘I"_; related‘set for a particular cue stimulus,,." .m- 7
SU ' (Becker, 1980, p. 495). N o v
f .However the generality of this” claim has not

L been olearly established Beckbr e-Experiment t used
’; % . " . “-. ‘ ) " . . .

ol L. ‘pas‘-_«.._w
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. antonyms, while Experiment 2 (193b)°used_categoricaf : -
material, - This confounded ove;alf-list contex%ﬁﬂ}ﬁh

_the nature, of the‘eemantic oelapionship between the
Wcug-and target, The,eﬂz egpe;iment_qhich-deoonstpeted
\ . ; fecilitetion-dcminanttpattern for categories - | !., *\;‘:*
' reqpi?ed.the°presegce:of,asoociates.anq antonyms‘in |
* the '1ist -aiid ‘even then, only highly typical,  , - 2a b L
i)i‘.' cetegc;y;efempler pairs ohowed fhe‘ - |
| ' }fecilitation-dominant‘pafpeon_(Becker 1980, . | " |
' - Expevihent 5)e Ncely T1977),hin contrast,‘fouhd_both _-' ‘; 3?;
" faed1itation and inberfarence for & mized raoge of | -

Categofykstimuli in long‘SbA (both mixed and oure)'

® S }

_conditions. ) . ._' . ) RN

To determine if list context is the controlling
factor in strategy selection, it is necessary tc
: oanipulate theuiict context without changing the '
nahure of thé semantic relaticnships.withig the ﬁist . . 5
".To achieve this,‘only'categOry exemplar pairs were' o
o v used In the present study High and low o : o
predictability lists were developed by selecting L o T
eategcrioal materials at different typicality levels.
v The stimlli useq-in_this e periment mirror the ) . :'
-: categorical semantic-relaté%nahips cﬁoéenlby;both '
Heely-(197?).aﬁd Beckef:éibBO). The only difference ° _ ' ;J
is that the eritical soimdli_yeré cﬁohed from T o

-

‘pnctotyolcalit& norms (Uyeda and Mandler, 1980); . _ P

' ;: 2'“ } . g ? ' , ° pege 19
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rather than production frequency nonmé. “In this way
‘typicalfty éan be better coﬁtrolied, since productionx
rreqUency‘is pnly:bartially related to tybicality §
" (Uyéda and Mandler, 1980). L
Highly'typical exemplars of each category weré

used in the hfgh predictabilitx'list-context. High,

medium and low exemplérs of each categoery were.chosenh

f""” 5
for the low predictability list context: Word,

frequéncy and word length wefé_équated across lists.
JIf 1ist context -is the critical variable as

Backer (1980) suggested, subjects should be able to

LY

use a prediction strategy for the high predictability

" 1ist, but not for the low predictability list.

;ﬁighly typical exemplars are normafively predictable
apd show“libtle'variébility in typicalit;'ratin&&b
and/theréroré a prediction strategy shoyld WOrk oe
Aceording to Becker (1980) this should result in a
faeilitation-dpminant,pattern. !Houeve; it wodlh be
difficult for.sﬁbjeoté to develop predictions in the
low predictability list context. Thus 'subjects

-

_a?hould adopt an expectancy stratefy, resulting in an

afﬁterferende-domihant pattern. 'On the other hand,
‘the type. of semantic relationship méy be the critical
factor. . Because both high and lohlpredicbability

lists consist of category exemplar pairs, all’

' \.'aubJeots may adoﬁt the e;ﬁeo;anoy strategy. ‘In this

b 3
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' éase,_an intérferénée-dom@nant pattern should be

found far both lists.
The two-process viéw has emphhsized thle effects .
of the time course offprocessing rather than the type
of stimulus material The simple prediction from the
two-process view is tﬁat pérfdrmance‘iﬁ‘the 250 mSec
.‘ SOA condition will reflect only the operation oft the
— ,‘ ”'automatic process. In’ a_receht experiment, deéen Heycr -
et al. (1985) foqu_facilitétion and no 1nterfereﬁcé
fop antényms and categorical material at a short SOA
of 200" msec. Likewise, the present results should
show facilitation only for both high aﬁd low .
Bredictability lists }n tﬁe short SOA conﬁition.

But what of perfokﬁanqe‘in‘the 1050 msec SOA
condition for the, high predfctabiiity list? Posner
(1982) puggested that subjects do not need to develop
a specific‘acﬁive stratgg;: but can obtain a
fapilitation-dpminant pattern by passively
maintainiﬁg the effects 6f adtomat;c activaéion. With
; highly predtcbable materials, subjécts may adoﬁt this

pas$ive maintenance strabegy, thereby showingﬂa )
' ' ﬂacilitakion-dom;ﬁanprpattern. If the facMitation
| in high predictaﬁility lists is of the.séme ﬁégnitﬁde
" in the 250 msec and 1050 msec SOilconditions, passive
m&intenénce'max be.an;alternétive.explanation to
Becker's prediction strateéy.‘ THE facilitation

.
—
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should be equivalént in both SOA conditions because
tﬁe auﬁomatié process would be responsible for the
facilitation‘effect. Interference would not be :
exﬁeetgd_in either SOA co;dibion'because subjects do
"N  not engage active attentionallmgchanismg, the ‘primary
soﬁrée*of interference effects. o
. .For the low predictability 1ists in the.1050 msec
" S0A condition, both facilitation and interference
would be expéétqg. A ”fac%litatidn-ddﬁinanf pattern
. could occuf,_at.}east for ﬁigq éypicality relgﬁed
pairs; 1f subjects wegg to maintain the effects of
;i . the automatic process. Howeyer, other trials-will .
_requife subjects to process medi;m and low typicality'
related exemplars where reliancé-dn,the auiomatic
.-;brocesé would not be an effective strategy. Thus,
subjects would have Qo_utilize aptentional mechanisms
to‘develop an}alternabe Strategy for all'typica%ity
1ev§1s. The developméht of the strategy will utilize
"limited bapacity:réaoure?s, resulting in interference
whgn the strategy is not effective andf{acilipation
C when it is effective. ' o ,
| | High .and low predictability lists were tested in
. Q betueen-aubje&fs design to ensure no.contamination
gv 3 , across list contexts. The short and long soA

ﬁ v conditions were treated as'a‘aithin—spbjéct~factor

{i‘ . . and weére ?ahdom;zed within blocks as in ffgiy (1977).

. page 22
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Recent experiments (den Heyer et al., 1985) have
demonstrated early automatic processing at short SOAs . <
and strategic processing at lqnger SOAs in a
between-subject d'esign. Replicating these findings »
with SOA conditions as a within-subject factor will
further clarify the time course#gffects.
)
:
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’ ' \
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Sublects . | D) o
: Twenty-four male and twenty-four female ’
right-handed subjects were paid for their
) ' partfcipation. Squeéts were recruited through ' )

'advertisements placed around the university. All
suﬁjgcps ﬁere ﬁested indiviq?ally. Data from an
additional six subjects were ﬂst analysed because
their error rate exceeded 10%.
Apparatus
Presentation of cues and targets, and sollection
of data were contrplled by an gpple 2 computer
equipped with a Mountain Hardwé?g clock. Sub jects
were®@eated in front of a-video monitor and a
response panel equippeq with three microswitches.
Design |
‘ List context (high and low predictability) was a
Zbetweeﬁ-subjects factor and S0A (25Q msec and .1050,
¢ mse¢) and cue condition (related, unrelated and
neutral)-yere within-subjects factars. One hundred
and eighty trials were;divided into six expefimentgl
‘ blocks. Each block had an.equal number of trials
ﬁf_ B devoted to each SOA condition. The proportion of
nfwbﬁﬁ £B+nonuord:tbié15 was ,67, the same as that-uéed

by.Becker (1980i.and by Fggly (1977). The cue-target

e
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validity was .67, which is also consistent with those

studies, A summary of the number of cfitical word

 trials (related, neutral, and unrelateﬂ), filler

trials (related and neutral) ‘and nonword trials (cued

and nelitral) is presented in Table 1.

P
timulu

. A1l critical materials were selected from &
category prbtot?hicality norms ?Uyeda and Mandler,
1980),‘wh11eq;hé filler materials were selected from '
the category production frequency norms (Battig and
Montague, 1969). All.gords were selected such that
the maximum number of letters was not greater than

ten or less than four. The minimum word frequency

was 41.2, A 1list of all stimulus material can be

- found in Appendix A,

High Predictability List. Twenty-four critical
categories ffom the Uyeda and Mandler (1980) norms

were used. Three exemplaﬁs wgrg‘ﬁandomly selected

from the six most typicai instances of each of the 24

]

. categories-to maintaimr an even distribution of

prototypicality. Critical stimuli had a mean
standard frequency index of 54;08, rénging from 41.2

to 70.8 (Carroll; ﬁavies and Richman, -1971). This

. value was EeaSonably close to the standard frequency

-
-
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‘Tép}e Vi Shmmary of word and-honword trial types,

Cue Condition _Example - ““Number of trials
S0A~=1050

Word Word Related MONEY-PENNIES. ‘12
Neutral Word XXXXX~-HAND 12

. Word Word Unrelated WEAPON=-ROOF 12

Related Fillers DISTANCE-INCH 12
Neutral Fillers -~ XXXXX-GARLIC 12
‘Hord Nonword BIRD-SINATOR 12
Word Nonword Fillers FLOWER-SKOTES 6

" Neutral Nonword XXXXX-SHIRRY 12
20A=-250 A

Word Word Related  SPORPSSQCCER 12
Neutral Nonword XXXXX-GREEN 12
Word Word Unrelated "CLOTHING-COTTAGE 12
Related Fillers " TIME-SECOND 12
Neutral Fillers XXXXX=DENTIST 12
Word Nonword FRUIT-SIRGEANT 12
Word Nonworﬂ“Fillers DANCE-VILLEY .6
Neutral Nonword- , XXXXX-Merch .12
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index of the material.chosen ﬁy Becker (1980), that
is 51.2. The mean prototypicality rating for these
stimuli was 1.74, ranging 9rom 1.12 to 2.44 onf;
"T-point scalé, Twelve déitional fillgr categories
were selected from Eﬂ;/:dttig and Montagqe (19692
norms to maintain a eue-;arget validity of .67. Four
exemplars were randomly selected from the six most
frequént instanceg of each of the categorie§ ta
maintain an even distfibytion of tfﬁicality. The
stimuli had a mean standard frequgncy index of 51.78,
ranging from 40.0 fo 66.é (ﬂa;roll, Davies and
Richman, 1971). The mean production freqhency for
these stiﬁuli was 262.42 (rangé¢107_to 438), which -
was reasongbly close to the production frequency for
tﬁe high typicality catéEBFy exemplars (i.q: 298)
used by Becker (1980, Experiment 2). Responses to
these stimuli were not analyzed‘as they ﬂo not map

onto the prototypicality ratings used for critical

material.

i

Six exemplars from ten unused categories of ¥he
Battig and-Méntague (1969) nérms were selected for
‘use as fionwords. .All nonwords were pronounceable and
were generateﬁ by eﬁanging a vowel in a word. This
method of generating nonwords is similar to the
procedure used by Becker (1980) as reported in

Eisenberg and Becker (1982).
’? ' ) N page 27
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JLow Predictability List. All stimulus materials

were selected from the same sources used tp create

the high predictability list. The critical and filler

categories were also‘the same as those used in the
high predictability list. However, the exemplars
were chosen-to create a low‘predictability list in
the same fashion .as Beéker (1956). ~Three criﬁical

stimuli were selected from each category from the

-Uyeda'and Mandler (1980i norms, One high .typicality

item from each category was.randomly chosen from.the
top third of the norm 1list, yielding a mean
prototypicality rating of 1.52. A medi@m typicality
1tem from each category was randomly chosen from the
middle third of the ﬁ, yielding a méan _
prototyp;cality_rating.of 2.98., A low typicality
item from each catégdry was randomly chosen from the
bottom third -of the list yielding a mean.
prototypicality rating of 4, 80. The mean’standard
frequency index of these materials (55.7, 53.4 and
5154 for‘thé high,'medium ﬁnd low exemplars, “
respeétively) was similar to those used by Becker

(51.2, 54;8 and 48.6 for the.ﬁigh, medium and low

eiempihra, respectively)., To check for an effect of

ﬁord fréquency, the standard frequency index of high,
medium and low typlcality targets was submitted to an

page 28
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analysis of variance witp typicality levsl as the
ﬁingle factor. No'signifieant effects gefe noted.- -

Four filler exemplars were randomly seleoted from

_each category from the Battig and Montague (1969)

ndrms:.one from the high typiéality'portiontbf the
list (mean production freqd%ncy: 351.5), two from ﬁhe
medium typicality portioﬁ'of the iist (meén-'
production frequency§,125.58)‘and onelfrom the‘iéw
typicality portion of the I;st ﬁmean productian'

frequencys= u}.eg).
2\

Lfgg Construction. Critical'stimuli.wére randomly
assigned to one of three sets, A, B and C, where each
set contained eightyéa gory names with three
exemplars for each category for a total of 24
cue-target pairs. Each set was arranged sJ;h that
eight cue-target pairs were related, eight éué-target
pairs ﬁere unrelated'(by pairing a éatégpry name from
anather set with the’target exemplar) and eight wéré
neutrél';rials_(this was acg:eved.by substituting a
'XXXXX', for the category Yame). |

1Filler|£r1als were generated in-a similar
fashion, Four.exemplars from 12 categories were used
to form af-additional 24 related trials and 24

neutral trials, Néutrgl nonword trials were formed -

by pairing 'XXXXX' with the remaining nonwords.

LY
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An experimental ﬁlock of 30.trials was generated

by using foﬂr related, four unrelated and four

neutral trials from the eritical stimuli, plus four

relﬁ%ed and four 'neutral trials from the filler

. materialc In addition to these 20 word trials, the

. g
10 nonword trials consisted of qé: nonword cued ;

trials (four critioal and two filler) and four'

neutral nonword trials.‘ A SOA of 250 msec was then.

‘assigned to half.pf each of the trial types and a
' SOA of 1050 was assigned to the other half. The

order’ of these 30 trials was randomized and the next
30 trials were generated until six blocks were
formed; -

¢ . »

This procedure was dsed to generate the base

'1ist. Additional listaigépp created such that theigf,

were 12 experimental 1lists aitdgether. The base 1list

-

‘Wwas read backﬂérds to create a second list. Anotﬁér

two 1ists were created by rotating. exemplars within
each block such that exemplars used in related pairs

would be used as unreiated pairs, e%g., and reading:
q " " [\

these 1ists backwards. Another two lists were created

\‘.\“

by an addiﬁionailrotaQion such that the original

related pairs would now be neutral pairs, and reading

. those listS'backwaFds.. The next, six lists were'_

o generated by.randomly reasaigniﬁg categoﬁies to eé@h

4
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of the three blocks and repeating the above

procédure.,

de'unuaed categories from Uyeda and Mandler - 3
N
_\\ (1980) and two .unused categoriea from Battig and

.\ Hontague (1969) were used to gene afzhﬁo practice f
\ trials. For -the critic’al material the three most
-\ frequent exemplars' were selected (mean SFI- 58, Ts
" rdnge 50 to 64.3, Carroll, Davies anq‘Richman, 1971).
Eédr e}emplars from.Eyo categories were selected for
filier‘materiql (mean SFi: 55.92, fangé 50 to 61.6)
from the Battig %nd-Montague.(1969) norms, Nonwords
were'genefateq from unused Battig"and Hontagqe‘(1969)
categories. The list was constructed such that
several nonword trials occurred early insuring that

subjects were alerted to making a lexical decision

< _ i H
rather than making a relatedness judgement. J

Er_o_qs.dung ~ \ -
-Subjepr'were informed that the7 wou1d have to‘
decide whether each string of lette;s formed a valid
English word. An oufiine of a3 cm X6 cm_box was
presénbed in tﬂe middle of the-screen'to warn -~
subj%cts that a new trial was about to begin. The

. e &
cgq FtimuLua was presented approximately 1500 msec
<&
after the presentation of the box outline. On each

\ triﬁl the cue stiqulus,was pr;senteg for 150 nisec in

~. | page 31 !
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'the top half of the box. The box was then blanked

il

for either 100 msec or 900 msee, depending on SOA .

condition, before the presentation of %he target _

stimulus in the bottom half of the box\ '
:].
All subjects were instructed to preLs the 1eft
hand button of the Fesponse panel (labeled NORD) if

the target letter string spelled a word and to press

"the right hand button (labeled NONWORD) if the. tzrget

1etﬁer string did not spell a word, To_acquéint‘
subjects with‘the buﬁtpn box 20 sample\trialé'weré'
é?ven; Subjects'a%re instructed fo press the button
marked WORD if the string WORD was presented on the
screen and to press theQbutton marked-ﬂONHORD if the
string NONWORD was presented on the screen,

Subjects were tngizinformed that the same!

procedure would be used thréughout the experiﬁentt

They were asked to‘ﬁead‘the target string, tp'decide :

whethér it was a word or a ﬁbﬂhqrd and then to

'respond as quickly and accurately as possiblé.

\ I L
Reaction tinme was measured to the nearest .

ﬁ}llisecond from the onset of'thé target string

display" to ‘the subject's responSE. The subject's

response terminated the target string display. XIF .
subjects presaed the wrong buttqn, an errOr message
was displayed for 1000 msec. The total intertrial

interval (frdﬁ_the;supjﬁét'a response to the

page  32.
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- presentation of the c¢ue in the neit‘trial) was- 3000

A \ 9 _ e
v msec. ) L. _d - 0
: v _ '

-

In add}tjén to the response requ?rements;
g ‘éubjebti were informed of the various trial tfﬁééﬂ
':éﬂ . (rel&ted -word, neutral word, unrelated word, cued'
) nonword -and neutral nonword) They were told that the .
: 3‘“:°ue would either be a word or a row- of X's. If the
r ’égéue was a worq, subjegts frere informed that they
'éhould'read it to themselves fo,get the meaning, as
uit'wés likely to be meaningfully related to the
N '_." . target.':hn examplé, SN%KE-RATTLER; was g§ven to
- ' 111usbrate the type of relationship. ..
. . To ensure that subjeats were familiar with
| making lexical decisions, not relatedness judgments,
30 practice-trials on the lexical decision tasF were
_ -~ given prioé\to tﬁe-ﬁreééntét}on af the experimentall -
- " blocks. The first 15%trials Had an-50A of 1050 msec .'
o _ sand the second half had both shart and long SOAs (250
msec and 1050 mSeci A short bréak was gilver after
phe firgﬁ half. Afterhthe practice trials, sub jeets
. were‘informed'that Ehey were to begin the '
experimental trials and were reminded of* the

&

requirements for the lexical decision tqsk.

The subjectlrested for 15 secs between blocks.

Eachpsesaioh lqspgd.appfoxinmtelg 35 minutes. After

-

L. ) - page 33,
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completion of the six experimental "blocks, each

subject was debriefed and paid.
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Results . »

-‘ To prepare the dat.ar for analysis, the m‘ea‘n
reaction time.for correct responses to critical word
trials was calculated hf"or. each sub ject. Any
-individual reaction time further than 2..5 st:ahdar;d
deviations from th‘e mean was consic‘lerled, to be an -.
Ioutlier. Outlying reactiof times were"exclude'd and
the mean reaction time was recalculai;éd.‘ * This would

- appear to be e;n acceptefl standard (P._Si.ple, Personal
Communicati.on, Nov., 1-9'81$). Oﬁtliers, acccounted f‘o;r
3.4% of the data _in the high predictability iis,t. and
3.4% of the data in the lov preddctability list |
conditions.

-The following analyses were performed on thé mean
and oﬁ median reaction times. Because the same
pattern of results uzs ~obtained in both"analyses,

.only the resulﬁs o‘f"the analyses of mean reaction

times will be 'reported. In the ihitial analyéis,
gér‘mdler was included as a factor., Because there was.

« no main eff‘éct\of‘:. gender and no interaction of gender

~with aha} other factor,  gender was not included in
further analyses.

Mean reaction time and pércént error for all

conditibns are Shoyn in Figure |1 and in table format’

in Appendix B, A three-factor analysis of variance
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Figure 1. Mean reaction time and percenlage error data as a function of cue condition in short (SOA 250 msec.)
and long (SOA 1050 msec.)-SOA conditions for the high and low predictabili-ty lists. -
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‘on thef;eaction time data with list cont:::>as a

between-subjecﬁs factor and SOA and cue dition as
within-subjects factoy; was carried out and- the

results are presented Ln Téble 2a, The effect of y,
cue condition was significant, E(2,92) = 6.37, R <

.QJ, reflecting‘a diffgrence in‘reaction'time between
relatéd;‘nputral and unrelated critical ﬁord trials,

Overall, reaction time was faster on related and

slower on unné]ated trials than on neutral trials

‘ Nélther the main effect of predictability nor SOA was

i

significant, Also none of the interactions was
significant.- | .

The results a similq; analysis on'percent ’
error are shown/in Table 2b. The main effect of SOA
was significant, [ (1;&6) = 4,40, p < .05, as was the
main effect of cue condition, E (2,92) = 6.67, p <

,01. As can be seen in Figure 1, error ' rates were

higher in the 1050 condition-than in the 250 msec SOA ////

condition, Figure 1 also shows that related word

'trials.had fewer err%rs than the neutral or unrelated -

word trials,

Although the triple interagtion failed to reach
significancé, the data were analysed for specific
effects of i?stipredictability and .SOA. These

analyses were Jjustified because. they arebcentral to
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Table 2: Global analysis of variance with predictability as
a between-subjects factor and SOA. and cue condition as
within-subjects factors for (a) mean reaction time and (b)
percent errors.
- (a) Reaction Time > . - =
__Source 3 = Df _M,S, E
Predictability - 1 . 484,04 <1
Error 46 80439.00 s
soA - | {/'”] 3056.25 <1 |
Pred, X SOA - 11741.90 1.87
" Error 46 : 6261.62
‘Cue Condition 2 22877.20 T 6L 3THeE
Pred X Cue .2 8405.34 2.34 s 1
Error - .92 3590:69
S0A X Cue 2 - 4645.62 <1
‘Pred X SOA X Cue 2 96 02.58 1.81
Error . 92 5284.,71
(b) Pertent Error ' .
Source _ : Df : M.S. F
Predictability . 1 6.42 <1
Error , 46 " 27.62°
S0A ST © 1 . - 107.80 4 yo¢w “
Pred. X SOA . 1 ' 6.48 . <1 T
Error . ' © 46 24,46
Cue Condition 2 173.73 I
Pred X Cue 2 14,76 ' <1
Error ' %92 26.02
SO0A X Cue - 2 19.20 <1 _
Pred X SOA x Cue 2 12.07 <1 -
- Error 92 20.41
\‘ * p<.10 ‘ _ ‘
¥ p < .,05 .
#% o < ,01 \ £ & 2
4 » ’ . o
|
Y
’ e _
© A .
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_tl'ie”thesis that the semantic relationghip between the
prime and target determines the patterp of "
facilitation and interference. Also these anélyses'
can clarify the patterns of facilitation and
interference at- each SOA level, . N
The first set of analyses examined the"eff‘ect of
lisvt fnredic_tability at eécﬁ level of SOA, In the
analysis of the reaction time data from the 250 msec
SOA condition, there was a significant effect of cue
condition, E (2,92) = l1.19, p ¢ .05. As shown in
Figure 1, a facilitation~-dominant pattern was ‘evident

in both 1lists, with no interaction between cue

condition and predictability. In the analysis of

gpercent ror, the effect of cue condition approﬁched
v

sig\n\iEi ance, E (2,92) = 2.5'8, p < .10, As was noted

previously, fewer errors were evident in the related

o

trials, A summary of theSe analyses is presented in

Table 30 =

—

In the analysis of reaction time from the 1050

msec SOA condition, the interaction between cue

- .

condition and(;r;ed@tability- approached significance,

E ('2‘,92) = 2,94, p < .10, Percent error was analysed'

! ;
'
L

oy
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Table 3: ANOVAs on (a) mean reaction time and (b) percentage
error for the short SOA condition where predictability is a
between-subjects factor and cue condition is a within-sub ject

' .

M,S

g

~

R A SN EE 1 LB £ A S R A
“
) ' L 3
5. factor. ‘
g (a) Reaction "Time * .
L I
; N Source Df
t Predictability 1.
Error 46
Cue Condition _ 5
4, 10%% )
‘- ~Pred X Cue 2
N '\Error ' o 92
"‘-‘_"‘ (b) Percent Error

8497.00
86223.60

e 15768.70

2%54,82
3760.70

<1

—Source
. Predictability : |
"Error 46

Cue Condition 2
Pred X Cue ) 2
Error ' 92

B p <1 -
% p < .05
kR p <.01

IR oy voon : ' g ' ;
{C,‘.-_‘,'_'._, T R &Y a3 \ -

N
<1
F
<1
2 - 58*
<1
f.v
e
L-"_.-.-\ .'."::f: : ""\.



in a similar fashion. A significant effect of cue
condition was evident, £ (2,92) = 5.15, p < ;01.
Fewer errofs were noted in the related than in t}re i
unrelatéd trials., A sumn;ary of the analysis is
‘presented in Table 1, | ,
The second set of analyses examined the ef‘fect of
short and-long S0As in each type of 1list,  1In the
analysis of reaction time from the'high
predictability list, the main effect of cue condition
was-signif‘icant, E (2,46) = 4,21, b <.06. Reaction
timeg were faster in related trials than in neutral ?
or unrelated trials suggestive of a «
- 1Tf‘acilit,."at:icm--dc:minant pattern, Analysis of percent
error shoved a signi‘ficantﬁef‘f‘ect of -cue condition in
the high prehdictability list, E (2,46) =4.73, p <
.05. Also, the'vlSOA X cue econdition interaction
approached significance, E (2,46)= 2.53,'p < .10.
“The number of errors increased across- related,
neutral and unrelated trials especially in the long
- SOA condition, as is shown in Figure 1. A summary
of the analyses is presented in Table 65,
Ce - In the angdysis of reaction time from the low
predictability list, the effect ,of cue‘conditiloln was

significant, F (2,46) = 4 .54, p < .05. Also, the

dbes; 4 .. ET P L, (e B




-Table 4: ANOVAs on ( ean reaction time and (b) percentage
error _for the long 30%1 ion where predictability is a
between-sub jects factor a cue condition is a within-subjects .
factor. * EN

- (a) Reaction Time . . ) - » ) ' g
Mo.S ) F_=
3728.9 <1

100477.0

11754 .10 2.29 -
15053.50 .  2.94% -

» . __Source
i Predictability
gy, = gy Error

&= O

NN by

5 | Cug¢ Condition
Ba  tar .Pred X Cue

O © Error -9 5114.,.74 &
-t 2 ]
‘ ' (b) Percent Error
" _Source Df -’ _ M,S F
' Predictabil ity 1 12.90 <1
" Error ue . 30.00
k g
f . Cue Condition 2 146 .30 5, 15%%%
° . Pred X Cue . 2 & - - 25.37 <1
\ Error 92 28.37
" p < .1 ’ . :
* p < ,05 : ’
e p ¢ 01 .
3 v "
e ‘e .
feo | . S ‘page 42 . - %
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Table '5: ANOVAsS on (a) mean reaction time and (b) percent
errors for the high predictability data where SOA and cue

(a) He"action Time

~condition are within-subjects factors.

page 43

Source Df M.S. F 5
SOA ' 1 1408.56 1
Error 23 _T7932.41
Cue Condition 2 17640%50 h,21%®
Error 46 4182.75
SOA X Cue Condition 2 2885.71 4
Error 6 6378.26
(b) Percent Error .
Source ——— Df_ M.S. £
SOA s 30.71 1,33
' ~Err'or‘ 23 22.7?”
‘Cue @@ndition 2 144.56 §,73%%

B o 46 ~~30.50 :

SOA X Cue Condition N - 30. 814 2.53%

Error 46 12.20

¥p <.10 w—

% p ¢ ,05

%% p < .01

x
~,
]
o K
S



e,

o
L 1

v oa feal e .
et p 405 wold .
b P

SOA X cue condition ‘1nt‘éraction approached
significance, F (2,46) = 2.71, p <.10. An
1nterfer‘ence dom—i-n-an-t——pa—t.tern was evident especially
in the long SOA condition. In the analysis*o:/
percent error, a‘main effect of SOA approache =
signif‘icance,.E £1,23) = 3.18, p ¢ .10. More errors
were nof;et; in,the long SOA condition. A': summary of .
these ana {s presented in Table -6.

In ad ittiﬁn t,_o the above analyses, ;he net
effect ((f%e//{oelow for -a compfete description of net
effect) in msec of related (neutral - reiated) and
unrelated (neutral - unrelated) cues was analysed as
DEI‘ Neely (1977). In these analyses; list
—predictability was a between- subjects factor and SOA
and net effect were within-subjects f?'a*ct.ors. Thie
results of these analy/ses‘were consigtenb with t!he
above reported results. .

A full analysis of prototypicality level and
word cue condition is-difficult to justify because

éritica; r.'elated'word tr':lafs were not coupled w:i.th

‘specific eritical neutral or unrelated word trili'als as

was the case in\deq Heyer et al. (1985). Asa first

approximation however, the net effect of _

prot.ot.ypieal ity was examined to clarify the source of

!
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Tabde 6., ANOVAs_on (a) mean yeaction time and (b) percent
err&fs for the low predictability data where SOA and cue
condition are within-subjects factors. .
" (a) Reaction Time ' - .
Source . ___Dbf ol M.S. E- Pt
SOA o ; 1 - 13389.60 2.91 B
Error ‘ 23 4590.83 / T e
- . . 7 - . ‘y‘_‘
.Cue Condition . 2 ’ 13642,10 I Gh%n .
Error . 46 2998,.63 .
SOA X Cue Condition 2 11362.5 2.71% )
Error L6 4192 ez,
(b) Perjcent Errors : ' . '»,;
A o - .
Source - —_— __Df M.S. | -
SOA : 1 83.57 . 3.18*%
Ergor 23 Fo 26,21
\Cue Condition 2 43.93 2.03
"« Error 46 21.53
SOA X Cue Condition 2 W43 <1 -
Error .46 28,63 b
N o} < .T ) . ,
kXX p ¢ .01 '
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interference in the ?;Eateﬂ word condition. Net
efféct is the difference‘between the mean reaction
time of related trials and the mean reactién time of
thq; neutral trials. To calculate the net effect,

data from the low predictiﬂility 1ists were separated
I

into high, medium and low pronotypicality levels for

each subjgct.. Then the net effect was determined faqr
each subject.. . ,f' ' K |

Table 7 shows . the mean net effect for the three

levels of prototypicalLty in the short and, 1ong SOA

conditions. This tgble also shows the sbanaagg error
of the mean net effecﬁland the number of individuals
who‘Phowed a positive net effect. TwO-tailed'tests
show a significant, facilitory effect with the nigh'
and medium prototypicality related paira in the short
SOA trials. For the long SOA trials, only the high

prototypicality related pgirs'had a significant

positive éffect, while, the medium and low
protobypicaljt&’%élétéﬂ pairs had significant

negative net effects. This pattern was also

rdfieqted'{p the number of subjects showing poéitive .

net effects. . "

In summary, the global analysis of mean reaction

timeindicated ah effect of cue condition reflecting

& difference -in phe‘relaﬁed,-heutral and unrelated
. / ’ -
- ' . " page 46 '+ ‘ o
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Table 7: Net effect (in msec) of prdtotypicalitj level for
short and long SOA conditions, _ .

, " . Prototypicality Level
High____ Medium_- Low
SOA 250 .
RT 65.41 . : 35.10 - -26.32
SEm '25.25= . 22.82 - 40.34
n , 19 15 _ 13
t(23), 4.86 p<.00%1 | 2.61 p<.02 1.95 ns
SOA 1050 T e :
- RT - 38.95 ~ =104,54 - =145.3
n 21 : ' 0 . 6
t(23) 2.89 .p<.01 - T.77 p<.,001 © 10,8 &
p<.00T
-’ V .
—

Net effect is the djfference between related and neutral &
trials at both/%gﬂﬁlior high, medium and low typicality -
levels. SEm is“Ahe standard erraor of the mean for net effect
‘data. n is the number of subjects out of 24 which show a .
facilitatory effect of related trials. A two tailed t-test of
differences was utilized to. compute the level of
significance. _ .

-
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word trials, The error variance in the present study
was very high which obscured ﬁhg overall results of
‘analyses. Subsequent anélyéis of:11ist predictability
pﬁd SOA did suggest bhat°spécific dominance patterns
weré eme;éinguwg facilitation-dominant pattern was
significant in the ;horthgbn ¢condition and theré was
ésuggestion of a facilitétion-dominanfapattern,with
the high predictability list in the 16ng SOA
condition. In the long SOA condition with the low

Y predictability list context, an interference-dominant

pattern was suggested. In the low predictability’
list context a difference between high, medium and
low typicality levels was evident in related word

trials.

Y

- :f
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Discussion

+ .The purpose of the present’ study was to examine
patterns of facilitation and interference fn the
lexical decision task with respect to two important
variables: the time cou;se of ﬁrqeessing and'liqt
coptext.‘Hﬁlth the exception of two recent studies
(dep Hegor b al., 1985, den Heyer, 1986), there has
been no éttempt t6 examine both variables in a single
study. The curgent study begins to show ways in
which the perspectives offered by the two-process
view and the two-strategy Qiew can be reconciled.
The results support a fast-acting automatic process

—

at a short SOA which is compatible with the
fwﬁjérdcess view, - At the longer SOA, the effects of ;
strategic 1n£ervention are evident, which is
‘consistent with some version of the two-stratégy
view. - . ' -
The two~process view ﬁaa empﬁaéf%ed the“time-
course of processing, suggesting'that item processing
‘during short SOAs is qytomatic without strategic
qgﬁervention and that at loﬁger SOAs, strateglce
processes are evident;‘ In the present study, short o
SOA results show the same pagiern in high and low
predictability lists where reaction times on related

word trials are generally faster than on: neutral or

page 49 \ _\\ ) o
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unrelated word trials. This pattern is suggestive of
an automatic process and is similar to results from
other studies supporting the two-process view (Neely,
1977; Balota, 1983): At the 1long SOA, the trends
suggest that interference develoﬁ%'in loﬁ

predictability lists, but ﬁot in high ﬁredietability

" 1ists. These results are similar to those studies

- (Becker, 1980; den Heyer et al,, 1985) supporting the
- L} .

D

p—

development of an attentional strategy at long\SOAs.
Since the completion of the present experimeﬁE:
den Hgyer et al. (1985) replicated Becker's (1980)
Experiments 1 and 2 and included a short SOA
condition., Their results were similar to those of
the present study suggqyting the presence of
automatic process?hk\at shop% SOAs and attentional

processing at long SOAs, den Heyer (1986) has

. further clarified the time course results. He

examined facilitation in prime-tsfgéy/;;irs which

were repeated six times in short or long SOA

conditions, He demonstrated that facilitation

increases over trial blocks with a loné SOA, but not
v

with a short SOA, He argued that the increase in

facilitation reSulted#from the development of an

attentional strategy during the long SOA trials.

The results 'of the present study and those of den.

L]
ﬁayer and his c¢olleagues support an automatic. .process
| : {
page 50 -
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influencing word identificaﬁion at short SOAs, At
longer SOAs the strength of the semantic relationship
betwéep the cue and target influences how a target
will 5e identified. The strength of the cue-target

relationship results in' the development of 8

attentional strategies which cad either’ facilitate or
-t

interfere with word identification.

Becker's (1980) conception of the role of list
context is‘thgt it 21lows the subject to develop
either specific pred;etions or general expectations
0{ a potential related target word set. sHowever,
Beéker'sm(1980) study confounded the type of semantic
context in Ehe list (anton&mé vs categories) with the

strength of the semantic relationship between the cue

and target The results of the present study, using

only categorical materials, suggest that ‘the overall
strength, not the type, of semantic relationship
between the prime énd target in the 1list determines
strategy selection,

when the 1ist context was highly predictable, '

responses to related items were facilitated. No

interferenge was associated with the processing of

unrelated items. Nor did cue condition interact with

" SOA in the analysis of the high predictability list

data, Apparently-the time course did not

A}

substant@ally'affee% subjécts' performance. There

r
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_are two possible interpretations of these results,

First subjects may hagelédabbed Beckerfs (1980)
prediction strategy and generated short- lists of
target words to facilitate targef'pnoceasing. ~Since
strategy development requirés time, this strategy ‘ 1'}
could only work in long SOA conditions. An" ’
alternative pos;ib%li{ilzg’%h%t the targets whjch_had

been activated'by-the‘adtomatic process were T
passively maintained'b} tﬁe sdbjectsJ as suggested by
Posner §1982). Of:the two~poséib111t1és, ihe ;Fssive
matntenance'explanatidn is.more paréimonious-thé the
prediction strategy_éxplanation. Génerating a shbrt

candidate set would be- redundant because the

potential térgets have already been activated by the. o ' R
- * e .

e

automatic process.

_Interference was evident in the processing of"
unrelated word targets at a long SOA when the lists
were of low predictabilityl Interference at long

SOAs is characteristic of both the two-process view

and the two-strategy view. The differentiafing

factor is the presence or absence of facilitatioh on

related word trials. The tuo-’prooes! view predicts

';gacilitatioﬁ arising from- attentional processing

d}nscted towards the target. The two-strategy view
prediets no facilitation because the o <.
samnntiéﬂlly-defiﬁed set is larée. The poteﬁtial

‘
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benefits of. the use of the expectancy strategy are
lost because of the increased time to search for and
identify the target ;tem.
In contrastito both predictions,'interference
’.was:evident in the proceS;ing of related word trials
in the low predictability list at the iong SOA.
? , Furtheﬁ‘examinafion of‘the results revealed |
| facilitation for high tyﬁioality pairs only, and’
subséantiai interference effects in the processing of
'-m ium and ;ow typicality word pairs. Whiie
interference in related word trials is not a typical
finding, the pattern of net effects of high;'medium
T and low word trials is consistent with network models

— of memory as outlined below.

- . In network models of memory, when the cue 1s

- U

presented, a logogen is automat;bally activated an

‘ this activation spreads throégh'the memory network
éffecting closely related logogens. The effects of
spreading activation decline as the target logogens
become less typic#l of the'cue logogen. The patterq_
of results in" the present stﬁdy,is consisténﬁ with
this. The high typicality pairs showed facilitation
regardless of’SOA. Low typicality pairs uere.nev_er‘F

facilitated. The results of Becker'é (1980)

Experiment 5 would also support this. In, that .

3 - . ©  experment, high.tﬁpicality related word trials

. page.53
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showed a faciligétion dominant pattern but not the e
;Z " low typicality relatzd word trials.
i * ; den Heyer et al. (1985) suggested that the
propqrtion of related word tr;als‘cou}d 1nfluen§e the
pattern of results.; As . the proportion of related
‘word trials increaseé& faciiitafian and interference
increages, The preSent results could have beeﬁ
iﬁfluenced by the greater proportion of highly —
related word trials in the high gredictable_list. In
the higﬁ prédictable_list context, all related pairs
. . " were high typidality items. In the low predictable
list context, 33% of the pairs were high typicality.
. The above, however, does not explain why mediim
and low typicqlity iteﬁ; were actually processed more
slowly than unrelated items in the low predietabilit&{

3 , 1

Tist at the long SOA, That is, ‘the net interference

effect for unrelated trials was -60.9 msec, which is

considerably less than the net iﬁtérferengc effect

A for medium ‘and low typicality items of -104.5 and
_ - _ -145.3, respectiijlqﬁm'One possible explanation is
@i | L that the effects of an expectancy strategy only '
.;'f_; - H'-become evident for those items that are not affgcted
; “ = by a passive maintenance strategy (é.g{, médium and -
: ~ "low typicality items). '
g%{:“Af‘ o Assume that cue presentation: lowers the . A
s o . activation threshold of closely related target nodes

'm; " ‘ L a ~. page 54 5
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and activa;,tes the major attributes of the category.
If thre target is‘ not immediately proaeésed by til'e
passive maintenance strategy (e.g., high typicality
targets), a strategy similar to the expectancy
strategy would process the £arget. A
semantically-defined set would be generated by the
cie similar to the expectancy strategy. However prior
to an exhaustivg search, the target is examined for
category membership. The éategory decision could be
based on a quick check of attributes rather than a
long search process. If the cue and target are
related, the target is‘éhecked through an exhaustive
searcﬁ of % long candidafe list.- If the cue and
target are unrelated, the search process 1is not
ihplemented ;;6 recognition proceeds according to the
sensory-defined feature set. If the cue is a row of
X's, the catégory decision is not necessary. In this
case subjects can a‘ct on the sensory—def‘ineﬁ‘ as
soon as it becomes available. The reacﬁion times: for
the medium and low typicality related trials are
longer than unrelated trials in the present study
because of the extensive search.

In the present experiment the lexical decigion
times were quite long and quite va}iable. The
difference %n lexical decision times between the

present study aﬁd similar stﬁdies (den Heyer et al]

wih e .

:
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1985; Becker, 1980) is-in the 100-to 200 msec range..
Subject factors may be one source of difficulty here.
The aubjectq in the present study were largely
first-year uniyersity students whé were tested during
théifﬂfirst semester. These subjects may havé'begh '
more cautious {in responding than more experienéed

students leading to slower and more var{iyle reaction

times.

Wﬁile,subject_sqlectioﬁ'méy have been é
problematié,in the brﬁsent study, mbst of the lexical
decision studies have more generél problems which
ﬁeqd to be addressed. One problem is that typicality
has been defined in terms of pfoduction frequency,
not prototypicality. The common source for most
category seléction is the Battig and Montague ('969)
production frequenéy nbrms. Uyeda and yéndf;r (1980)
suggest that typicality is only partially related