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‘ Abstract

o The purpose of this experiment wa; to determine
yhether, in a priming task, a prime word can inhibit ~
processingmdfia‘target wotd that is"u;}eleted to it under.
conditions when conscious attention is not directed to that
prime, or at early stages of processing befote conscious °

Y

processing of the prime hae had time to develop. According
to the two process theory of Posner and SnYder (1975a,
1975b), inhibition should dot occur unless'conscious
attention is being directed to the unreleted prime, and then
5bnly at long SOA's when- such conscious processing has had
"time to develop. The Walley and Weiden theory (1973),

~ however, proposes that‘cohscioué attention is not necessary
for 'such inhibition to bccur and predicts tdet inhibition
should occur even'at short SOA's and in the absence of

direct attention to the prime. y

The experzment used the cost benefxt paradlgm developed
by Posner and Snyder (1975a, 1975b). On each tr1a1, a prime

€

which was either a strong associate of the prime, an
unrelated word or a neutral pgzde of a’string of X's was.
preeented for 200 msec. After an SOA of 200, 40b or 800
msec, gwtarget was presented'fer 33.3, 50 or 66.7 msec. The
subject was <equired tolread the target aloud as quickly as
possible. - b

, The amount of attentlon paid to the prime was

manipulated by 1nformrng subjects of the probab111ty %f the

, prime being a strong associate of the target. In the h1gh‘



cue vali \ y congition, th1s\probability was 75%, in the
medium, 50% and Tn the low cue va11d1ty condition, 25%.

- Results were not suppg;é1ve of the Posner and Snyder

two process theory. I'n all cue validity conditions,
inhibition" was greatest as measured by both reacti'on time
amﬂ rror data at the 200 msec SOA, and decreased at longer

SOA S, Fac111tat1on occurred only at the $00 and 800 msec

SOA S. InhLb1t1on and fac111tat1;ju._,

shdrtest target duratlonss

Results are interpreted within the context of the
Walley and Weiden theory which attributes inhibition effects

t§ & process of lateral inhibition between logogens at the
: : \
highest level of a hierarchy of feature analyzers.

>
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: .
A. The Pfiming Phenomeinon

A prime is a word or other stimulus pregented to a
subject at the s;h. gime or at some inteéval‘Petore he is
reqcired to pertorm'e’taék on other stimuli. It has been
found that the natuée of that priﬁe can sighificantly
influeénce the speed and accuracy vitf which he performs
'turther mental operations. Meyer & Schvaneveldt (1971), f
example, found that a lexical decision, i.e. a decision as . -
to’?hether or not a string of letters is a word, can be
performed more quickly if the word is presented with a prime
word that 15 related to it. If, for example, the word
'NURSE' was presented as\a prime, the word 'DOCTOR' would be
more quickly recognized as a word than if an unrelated prime
such ;s the word 'BREAD' were presented. |

" Priming effects ﬁeve provided important clues to the
structure and functioning of the human brain. Two current
’theocies wpich provideﬂdifferent eiplanationsxof these
effects are the Posner and Snyder two process tﬁESry,(1975a;”
1975b) and the Walley and Weiden theory (1973). These
theogies.ciffer~both in the mechanisms proposed to account
for these effects aﬁd in the precise effects that they

predict. ; oo
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*}I.‘!ht*’utﬂit“auﬁhtuyﬂcr-TVGWQ:gg;II*Thiary‘ oo e e
In the theory of -attention pgopoacd by Posntr and
Snyder~ (1978a, 1975b) two procclios are invélvndz-ono
involving’ automatfc sprqading activatfon and the. other
deliberate, conlciously directed attcntion. | ,

Automatic sprgadxng activation wad first proposed by

Collins and Loftus (1975). In their model, aemantic memory
‘ oyght of as a nﬁtwo;k of linked nodes. These hodes
correspond to cdpcepts in mempry, and thq length of the
various liqks'connecting them é‘gggspondswto theif strength’
of assocfiation. When a node in memory is activated, that
be'actiiria on is thought of as'quxzif; and automatxcally

' spreading outward to other related memory nodes throuqh
these associattve :links. Activation_is released ftdm the

. node at a fixed rate as long as ég; toncept is act&vated;k
thtough~sbme mechanism, it gradually decreases thereafter

. over time and througt intervening activity. | .

In a priming thsk? according to.Posner and Snyder, the
prime, even 1f not consciously attended to, act1vates the
node in memory wﬁere its physical form, name and semant1c

content are represented, and thus releases activation to *
other related nodes. If the subsequently presented target
word is related to the ptimé, it can then be processed more
quickly because common pathways in memory have already betn

activatea. ThiS'process bf automatic spiﬁgdfﬁazgttivation
occurz without integtion, without consc&uusfiwérenesé, and

withoft interference with other mental -activity (Posner &
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Snyder, 1975a). Although it-quick]y facilitates the ¢
: R '
process1ng of related st1mul1, 1t has no.inhibiting effect.

. "

'on'the proce551ng of unrelated st1muli£fit will not CaUSé an

L]

\lmgglafed target to be processed More slowly
' The mechanlsms of consc&ous attentlon, on . the other
hand are seen as’ slow, dellberate and serial. Consc1ous
attentxon has a 11m1ted capac1ty, can proceSS‘only one k

th1ng at a time. Cqmm1tment to one qental operatzon, L

therefore, 1nterferes with the operatlon‘of another. It 1s

assumed in th1s theory that memory ils structured in such_a'

way that memory locatlons of related items are'closer

together and those of unrelated 1tems are farthef apart
(Posner, 1978, Neely, "1976, 1977) The conscious mechanlsm of
attentlon can reap out"™ of only one.memory locatlon at a .,
s t1me. In order to read out from another memory locatlon,-the
‘attent1on must,be shlfted and the farther away the new. )
memory locatlon ‘is, the longer it takes to accompllsh thlS
Shlft. The processlng of a new stlmulus wh1ch is unrelated
to the or1g1nal stlmulus Wlll therefore take longer than the'

proce551ng of a related stlmulus wh1ch does not requ1re such
e ' '

Soa long Shlft;
: It follows, then, accordlng to Posner and Snyder s .
N

theory, that in a pw?mlng task if the §ub3ect is not pay1ug

vconsc1ous attentlon to the pr1m1ng word his performance on

’

a related target word should be fac111tated by automatlc
spreadlng act1vat1on, but if the target 1s not related to

the prlme, performance on 1t should not be affected at all.
I _ L

[
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'1f he is paying attention toxthe prime, however, both

‘processes'uill tend‘to'favor'tne processing of a related

| target, but due to the nature of the mechanism of conscious

! : ) . . B .
/ attention,'the;ptocess1ngfofjan‘unrelated target will be
" / \ ;

7]

inhibited.

C. The Cost Benefxt Paradxgm _ A
* To test thlS theory, Posner and Snyder have developed "

“an experlmental paradlgm wh1ch allqws the measurement o£/—

4

~facilitation and 1nterference 1n aﬂprlmlng task _
/’

Fac111tatlon or beneflt is calculht%d by . subtractlng

‘reaction times and error rates when the‘prlme matches or 1s

related to the target from reaction times and error rates
4 S
y _
followlng a prlme whlch is a neutral warning 51gnal // ¥

Inhlbltlon or cost 1s meaSured by subtractlng reacty n t1mes

and error rates obtalned follow1ng the neutral wa9n1ng

)
A . -/
, . /
/

signal from those obtained when the target was 5e&ated to

the prime.’
-In the experlment some method iw—used 5% manipulate the

amount of conscious attention that the subject directs to

the prime; for example, the probability that the pr1me 1;
matched or related to the target may be varied for different

y groupsto£ subjects. In the high va}iﬁ?t;\§ondition, where: .
l’;:.the pfobability'is high that prime and tar'get are matched or
f’;elated, it is‘expecteo tnatlthe subject will\tendfto'pay
conscious attention to the prfme, thus improving his

performance. In the low validity condition, where most



v
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primes and'targets are not related or matched, it is
expected that the subject will pay little conscious
attention tonthe prime. o o f |

) In order to chart the time eouree of these facilitation

and inhibition effects, the time between the onset of the

prime and the onset of the target is varied. It is predicted

that when thzs 1nterval the stimulug‘bnset asynchrony
(SOA), is shoxt there will be facilitation but no <

inhibition, since only the fast—actlng automatlc activation

e

processes have had time to come into play At longer SOA's, -

however,’there will be tlme for the consclous proce551ng of

" the prime, and, therefore, thefe‘W1lI“

h»greater
facilitation and con51derable 1nh1b1t10

_ To summarize: 1n thlS parad1gm,?
condltlon and at short SOA' s 1n both eondltlons, Posner and
., Snyder expect that only fac111tat10n for a related prlme
will be found with no 1nh1b1t10n for an unrelated prime. *n
the high.cue—validity condit;on at long SOA's where the
mechanlsms of conscious attention are expecﬁed _be |
operatlng, 1nh1b1t1on 1s expected in the proce551ng of-
targets’pnrelated to the4pr1me as well as greater amouhts of
facilitation for a*related orvmatching prime.b
D. ?roblemsﬁwith‘the Posner and Snyder.Theory

One dlfficulty inherent in Posner and Snyder's theory

may be its assumption that»representations of words or

concepts in memory are located in such a way that

‘the{low cue val1d1ty.

9



.relationship is re

semant1ca11y related represegtatlons are located closer

together and unrelated representat1ons are located farther

around the network fjrom one pLace to another. There would be

. gome difficulty 1n§ xtending this model, in which degree of

esented by distance between nodes, to a

Veituationdinvolving learning, What happens, then, when

4

learning takes place, and what was prebiously:considered

unrelated is understood to be related? In Posper and’
) ‘ ‘

SnYder‘s theory this would involve a reorganization of the

brain.

,An alternative possibility is that representations in

-t

_memory, sometimes called logogehs{ are actually networks of
. . - § . .

interconnected neurons which may be dispersed over some area

in the brainr McClelland and Rumelhart (1985) describe one

oy

_such distributed model of memory. For very familiar objects

and concepts, the synaptic connections between these neurons

are veryhstrong. For less familiar, less easily

‘discriminated objects or concepts, the connections would be

weaker or fewer.

Grossberg and Stone (1986).point out ancther

' difficulty ;Activation may build up in unattended memory

locat1ons, as when an unexpected target is presented in a

pr1m1ng task. No mechanlsm is posited, however, to explaln

how the attention is redirected to these activated logogengr

li;e. in what way they draw attention to themselves.

L



t; The walley and Wexden Theory

Another theory of attentxon wh1chwoffers a d&fferent
explanation of inhibitory effects and makes dlfferent}
'pred1ct1ons in the cost benefit paradigm is that of Walley
and Weiden (1973). Like the more recent theory of McClelland
and Rumelhart, it assumes that memory representat1ons or
logogenS‘are ¢composed of unitsu»hich'may be spread'across
some’ area of cortex but are connected by sffﬁhg synaptic
11nks. ‘These logogens, wh1ch interact through exc1tatory and
.inhibitory interconnections, represent the highest level of
a sxngle h1erarch1ca1 network of featuri.analyzers. Feature

analyzers are neurons whlch respond selectlve&y to certain

attributes of the stlmulus. ‘\'
\ ‘ ;\‘\

Ldﬁbgens may become actlvated through a top down

process 1nvolv1ng varlous cortzcal connections or thrgngh

t ~

input from various sensory modal;t1es. 1f there is top-down\
activation—;ith no)correspondi?g‘sensory input, this would
result in‘hental imegery, or, in some cases, a sense of
'expectation or intention. If sensory inbut exists as'nell as
input througn corticalAconnections,rthe result would be
conSciOusiy directedcattention} corresﬁonding to\Pdsner and

Snyder's limited capacity attentional mechanism;-Sensory
input withoutvcortical input would correspond-to perception
without attention, which wouid\correspOnd to Posner and

snyder's automatic spreading activation. A

The activation of a légogen by either or both processes R

- to the point where'neural firing occurs‘would result in the

Ny

~.

.
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" activation of inhibitory collatéréis{ Thié process of

lateral inhibition results in a generaiized inhibition of

+ unrelated logogens. The amount of inhibition will depend on

how strongly 4ct1vated the logogen 1s, if activation 15 ;z'
sublxmlnal, and firing does not occur, there w111 be no’
inhibition. McClelland & Rumelhart (1981a, 1981b) also
propose such mutually 1nh1b1t1ng 1nteract10ns between word
no@es as part of their interactive activation model of
coﬁtext.effects. - ' . )_ S | g

At the same time, neural fifing'in'a_logogén will lower’
the fifiné‘thfesholds of neurons in logogens that have
strbng excitatory éonnections through ‘learning to the first
logogen. The strength of that facilitation will depend on
how . strongly activafed‘the logogen is ‘and the numbe; and
strength of the synaptic connections. Posner and S#iaer

(1975a) state that the Walley and Weiden theory cannot

‘account for the presence of facilitation in a priming study.

‘The theory in itskpublished form did not discuss the

facilitation effects of priming; an unpublished

prepublication manuscript, however, does actommodate the

%

evidence for facilitation by proposing that synaptic  °

_connections formed throhgh learning could produce excitatory

~effects”which would overcome the effects of lateral -

-

inhibition. |
In the Posner and Snyder cost benefit paradigm, -the
Walley and Weiden theory predicts both facilitation of a

target that is related to the prime and inhibition of an



e

ource of the
5
activatlon is pre-attentive and automatlc or\ conscious and

" unrelated target regardleas of . whether the

voluntary. Unlike the Posner and Snyder theor
. \

it predicts that’ 1f the activation is stronﬂ enough to fire

. thqrefore,

the ‘logogen for theﬁrelated target, signifiCanﬁ inhibition
will occur in the low validity condition when éubjects are
not phying:direct attentién‘to the prime and also-at‘short
" SOA's when there ‘has not been sufficient ;ime for conscious
p:ééessing,of the péime. Faéilitation will also occur in
these conditions. If activation i; below firing threshold of
the logogen ‘for the related targét, howe%gr, iphibition‘Will
not occur. | w

Wwhen conscious aﬁtehtidp is dirécted to the prime, in
the high vaiidity condition at.long‘SOA's, there will-be A
.-evén<gréa;ér inhibition and facilitation since the prime
logogen will be more strongly acti&éted, .

‘ *}
F. Experxmental Eﬁiddnce

In a review of their data using the cést benef;t
paradigm, Posnefr and Snyder (1975b) show some support for
their theory. Results, however, were not.unequiv6ca1.

In one”seriés of expefiments,~subjects were presented
on each trial'with a pair of’leéters and{were required to
respond as to whether or not they matched. This array was
preceded by a prime wﬁich appeared directly above the érra;.

‘The probability that the prime would match a matchlng pair-

'of letters 1n the array was varied 1n order to man1pulate



| 10
the;amdunt offittentioﬁ paid it. When this prbb&bili;y‘was,
high, and szjects were presumed to be paying attention to
. ‘the. prime as a wvalid cue, both significaht benefiﬁ and
| significgnt,cost wérg found. In the low probability
condition, significant benefit was found, but no cost.
Significant "facilitation oécurred'with SOA's from 50 to 500

msec, while cost was‘significant only at longer SOA's from

‘300 to 500 msec.

[~]

-

In another éxpetihént, an array of two words was
presented, one above the other. The subject's task was to
press one key if either of the words was an animal name’, and
the other if neither;of thé words was an animal name. The
prime was either a blus sién or an animal name. In
conditions where the probability was 80% or 50% that an
animél name érime was a vaiid cue to an array which also
contained an animal name, both significant'cost and benefit

were found. In t557cquition_where that probzbility was only

P -

20%, only benefit was,féuh5}°7‘fﬁf*

Eyidence, however, from a digit séarch task seemed less
clear. A clear benefit was shownuﬁhen prime and target
‘matcﬁed 100% of the tihe,;bu; when‘that probabilify‘was
reduced to .5,'theremwasvneithér benefit nor cosf.'In a
subsequenf experiment, when subjects wvere exp}icitly
insfrudted to use the prime, a smail significant cost was
fbuq§ but benefit was not significant by t-tést.

A defect in these experimeﬁts} however, pointed out by

the researchers themselves was that subjects may have been

|
!
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employing tpe strategy of matching the prime to the target
array. If this were eo, inhibition‘may hav; oceurred.not
because of»limitat%ons inherent tn a limited capacity
attentional mecnanism, but because a mismatch inclined a
subject toward a "no" respéﬁzz.

) Neely (1976) used a lexical decision task with word
pr1mes that were elther semantically related to the target,
unrelated to the target or a semantically neutral string of
X's. He thus avoided the matching problem.‘SOA's were 360,
600 or 2000 msec. With these relatively long SOA's Neely
found a large semantic facilitation effect and a smaller but

51gn1f1cant inhibition effect. Fac111tat1on 1ncreased as a
funct1on of SOA ‘but 1n;181t10n remained relatively
constant. Since he d1d not attempt to use short SOA's or to
manipulate attention as a variable, this exper1ment did not,
however, provide clear support for either thory.

Posner and Snyder ‘s theory gets its strongest support
from Neely's ™y/7 experiment. In it, Neely again used a
lexical decision task while nanipulating conscious attention
by explicitly\directing the'expectations of the subject.
Primes were categorj names. SOA's again were relatively
long: 250, 400 .and 2000 msec. Results showed fecilitation at
all SOA's but significant inhibition only at 400 and 2000
msec:in conditions whlere the subjeot's attention was
m1sd1rected. |

Antos (1979), however, has pointed out that none of the

cuing conditions in Neely's study showved facilitation
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without some cost in erﬁQrs. His data do not provide aubport

for the eristence of iqhibitionlsss facilit&tiog unless one
ighores these gpeed(accuracy trade-off problpmsLﬂSee

Pachella, 1974). Antos found in a lexical de-isién tasklthat

invalid cues produced inhibition at SOA's 0£J20Q msec.

Wers and Lorch (1980) point out that;:ﬁ
NfBcal decision
321 W ’

task require little in ‘the way of*emant ic Afdeessing. In a

Snyder's letter matching task and Neelyis

Posner & Boies (1971) measured interference by
exaﬁining reaction times . to a secondary task, the detection //
of an auditory proBe, interpolated at di)ferent stages in |
‘érocessing in the Primary'task, whicﬁ involved detecting
matches in sequentially presehted letters. They found
evidence that the processing of the first letter did ﬁot
interfere with pro?e detection. s \
Ogden, Martin & Paap (1980), however, using a similar \Mf
paradigm, compared conditions that required letter encoding
and those that did not. They found that letter encoding did
produce ﬁnterference with a secondary task. In a primed
letter classification task, Paap & Ogden (1981) found more
ihterference when Subjects deliberately attendeé to a letter
prime, but still significant interference when they tried to
ignore it. Thus early perceptual components may be
considered automatic in the sense that they are obliQafory

but they still produce interference. Comstock (1973), McLean



‘.processing as measured by a secondary probe task. \‘

, voluntary processes as those in which interference occurs)

1

aisc found intérference effects in early perceptusi

3
A\

\\‘
& Shulman (1978), and McLean (1977), cited by Poégg .. 1978)

3

o

Posner (1978) interprets this evidence of ear1§\

8

interference as 1nd1cat1ve of an early commitment of *
conscious attention, thus giving up the d15t1nct10n between
fast automatic processes and slow deliberate conscious

processes. Since he has, however, defined conscious

A\
¥

his reasoning runs the risk of becoming circﬁlar.
Furthermore, Fischler & Bloom (1979) in a lexical
decision task using incomplete sentence contexts found that
subjects were unable to eliminate inhibition when instructed
to 1gnore context 1mp11catloﬁg. The evidence seems to
indicate that interference does occur with fast early
processing and also that it occqnsmwhere voluntary
processing is not involved. Theqktrict division between fast
inhibitionless-obligatory processes and slow, deliberate,
conscious processes iﬁvolving inhibition does not seem to

o~

hold up.

’

P

Given the above evidence, the Walley and Weiden.theory,
may be the more parsimoﬁious‘explanation of the data. Rather
than positing two distinct mechanisms of attention; it

sudgests,that_logogens form the top level of ones

‘hierarchical system of neurons which may be activated from

twg different directions. Interference increases as a

function of ‘level of attivation, and does not relate to its
'.., v
S

- ¥
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direction of origin. Subjective consciqulnons and, indeed,
sense of intention may be a function of level of activation

and its relative speed of movement more than anything else.

G; The Purpose of this Experiment

Despite the speéd/accuracyutrade—off problems mentioned
.by Antos (1979)‘in Neely's (1977) experiment, the fact that
he did not find interference at the 250 msec SOA aﬁd‘in
conditions where explicitly directed expectations wvere not?
involved must be dealt with. One sgrong possibilié§ is that
the category primes used in his study aid not provide
sufficient activation of related logogens to producé an_
inhibitory effect when targets were notrrelated. The
strength of association between category‘and example could,
in fact, vary a great\deal, introducing an unwanteq source
of variation. "

The present study used strdngly assoéiated words as
related primes and targets, such that the target had at
least a .40 probability of being the first associate to the
prime‘according té free association norms. This was to
ensure that activaéign of the prime had a high probability
of strongly activatihg a logogén which might or might not be
the target in tha? trial, If the‘térget was the wofd
strongly associated to the prime, there would be a strong -
_facilitation effect. If the térget was not the strongly |
associated word, there would be a strong inhibition effect

since activation of the related logogen would cause a
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general inhibition of other logogens.

| To £urthet'onlurc luttidient activation of the prime
logogen} the prime on all trials was displayed for a full
200 msec. SOA's‘w?r varied from 200 to 860 msec, and'the
duratidh of target ::!Ek,was varied from 33.3 to 66.7 msec,
A simii:r method wvas used by Tulving & Gold (1963) in an
experiment examining the effects of sentence Téntéxt on

visual duration threshold. In that experiment, each target

word was first exposed at 10 msec ;qp exposure durations
increased in successive steps of 10 msec ‘until the;subject
identified the word.correctly.

Rather than a lexical decision task, a pronunciation
- task waé used. Several studies have indicated that as a
measure of lexical access, the lexical decision task has
disadvantages. West‘& Stanovich (1982) point out that in
such a task, a binary decision must take place after the
wérd has been identified and understood. Thus some of the
effects detectgg_by the task may be occurring '
post-lexically. Various studies cémparing the Syo tasks have
found different priming effects involved in eééh (Becker &
Killion,_1977; Fprster, 1981; West & Stanovich, 1982; Balota

. & Chumbley, 1984; Lupker, 1984; Seidenberg, Waters, Sanders

& Langer, 1984; Balota & Lorch, 1986; Lorch, Balota & Stamm,

1986) . The general consensus- seems to be thaF many of the
priming effects found in the lexical decision task involve
post lexical decision processes. The pronunciation task has

been argued to be better suited for determining the
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| circumstancas in which memory locations rcceivo nctivation
(west & Stanovich 1982; Balota & Chumbley. 1980- Lupkﬁr.
1984). ,

The calculation of inh;b%tion indrtacilitation effects
was gimilar to the~bosner and Snyder method. A neutral
condition was pro;ided on half the trials where the prime
was not a word but a string of X's. Facilitation and
inhibition were calculated by subtractfﬁg erfor% and
reaction txmes'obtaxned followxng a :Brd prime from those
obtained when the pk{:: vas a sttxng of X's, If the ~ N

resulting number was positive, fac111:a;10n was indicated;

]

if negative, inhibition,
There wérev3 cue validity conditions with the
probability that primes and targets were strongly associa;ed/
being 75%, 50% or 25%. ; -
According to the Posner ‘and Snyder theory, facilitation
should occur in this experiment when target and prime are
Strongly,associateq at all SOA's and-in all cue validity
conditions. Inhibition, however, should be expected only in
the high validity condition when prime and target are "
unfelated, since the subject }s eipecéed to direct more
conscious attention to the prime-asva cue, L
Accbrdinguto'thé Walley and Weiden .theory, facilitation
and inh%pition should occur at all SOA's in éll.;onditioné,
but in the high val1d1ty condition, both should become
greater as SOA increases dugtto top-down activation of the

E g
target 1ogogen correspond1ng to attention and expectancy. In



"the .medium validitgp cond1t1on, where the pr1me is a va11d

cue 50% of the t1me, fac11ptat10n and 1nh1b1tlon sh@uld

occur in amounts mldway between the other two condltlons.
Inh1b1t1on should be greatest at short target duratlons
where an unrelated,pr1me~1nh1b1ts percept1on of the targem“,

. PR 3 A
whichmis not activated very strongly. At longer target

duratlo s, the target logogen‘woula be more stronglyc
actgyated wh'ch would counteract the 1nh1b1tory effect of

| ‘ ‘ Fac111tatory effects. of prlmes on related targets
‘would also be greatest at the shortest durations, since,

' compared to the neutral cond1t1on thereawould be greater .

~activation of the target 1ogogen when the prlme is related

to it> At longer target durationms, act1vatlon of the target

-

logogen would be more like the neutral coﬁﬁ1tlon. ]
The ba51c d1fference in what is predlcted by the two

) . @

: models is 1n whether 1nh1b1tlon‘w111 occur when consc1ously
actnvated attentlon 1;Dnot involved. Walley and Welgﬁ?
predlct that it will: 1nh1h1t10n will occur. at short as-well
as long SOA's and in the low cue va11d1ty cond1t1on.as well

»  _ as the' high cue valldlty oondltlon.\Posner and Snyder-
' predlct that inhibition w1ll occur only at long SOA s and
fonly'ln the high cue validity condltlon 51nce‘1nh1b1tlon

-requires that the slow limited capacity'pr0cesses of

' _conscious attention be ‘involved.



A, Subjects

Subjects were 108’ undergraduate psychology students at

i

l \"
the Unlver51ty of AlbeXya, 46 ma%Es and 62 females,

v

part1c1pat1ng 1n the experiment for course credlt All

J;

%
partlcrpants.were‘natlve 'English speakers.

7.

\

B, Experxmental De51gn

There were 2 between subject variable =nd 3 within
subject variables in the experiment. Bet»2er ubject
variables. 1ncluded cue validity and SOA. " ~ete were 3 cue
validity conditions: ;1gh, in whitch 75% of the'priﬁes Qere‘
strong associates of the target, mediym, in which 50% were
strong associates, and low, in‘whioh 25% were strong

Tassociates. The interval between ons‘g of the prime and

onset qof 'the target was either 200 400 or 800 msec. Within

-

subject variables were target duratlon, whether the prime’

. was a word or a strlﬁg‘of X's, and if the prime was a word,

whether it was a strong associate of the target or not
assoc1ated Target duratlons were 33 3, 50 or 66 7 msec.
One dependent varlable was the time requ1red to‘
“pronounce the target word a¢kmeasured from the onset of the
- target to the‘onset of the subject's vocal response. The,
(Bther was thg_pumber;of e:rors including reading the wrong

word and being unable to read the target at all.

18 o _ L w



19

C. Procedure
General instructions were presented to each subject \
prior to the . exper1ment. Subjects were -informed what
probab1l1ty they could expect of the prlme word being
related to the target
Stimuli were presented to each subject 1nd1v1dually on
a monitor within a small sound attenuating chamber. The
‘monltor was an Electrohome model ESM-914 witk a P4 phosphor.
Brightness of the monltor screen measured -approximately 6.5
candles per square meter in the centre, where stlmull were
presented. Distance between-the subject ] eyes and the
screen measured approximately 80 cm. i | \ N
Before .each trial the word 'READY' appeared on the
monltor. The subject then pressed a button, beglnnlng the
tr1al Flrst a cross appeared in the middle of the screen as
a f1xat1on point. %hls fixation ipoint . remained v151ble
’ throughout the trial. The prime, which was either a word or
a string of 5 X's, then appeared directly above the cross .
for a full 200 msec. After an SOA of 200, 400, or 800 msec,
the target word appeared directly~below the fixation point
for 33. 3 Sb;or 66.7 msec. Both prime and target were in
lovwer case letters. The target was followed in the next
refresh cycle by a mask of 33.3 msec duratlon consisting of
a string of 8 number siggs (#). -
Thelsubject was‘instructed to read the target word out

loud as qu1ckly as he could without making errors. If he

could not read the word, he was 1nstructed to say nothing. A
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two second respgnse tfme was a}lowed. Subjects were all)owed
‘to correct themselves if they.wishéd. Reaction times were
measured byﬂa voice activated relay. The experimenter typed

.into the computer whether the response was correct'qr

correct. .

[}

.. Subjects were first.givenfa block of 72 practice
trials;.using a'different word list from those in fhe‘
experimental trials (See Appendix 1). During these practice
trials, the 3_target durations were'grédually éﬁgrtened |
until they were the same as those in the experimental
trials. In trials 1€d> 18, targét duratigps“uéfe 83.3, 100
‘and 116.7 msee; in t;ials 19 to 36, targep.durations were
66.7, 83.3 ahd 100 msec; in trials 37 to 54 target duration§
were 50, 66.7 and 83.3 msec and in trials 55 to 72, target
durations were 33.3,‘50 and 66.7 msec, Apprqximately 15
subjects who were unable to read,thé'prime correctly on 12
of the last 18 practice trials did not comglete'the .
experimeﬁt} " | .

The 216 experimental trials were given in 3”blocksb9f
72 tfials with one minute breaks between.

%
D. Stimulus Materials ‘ -

Four lists.of 12 word ﬁairs'were selected from anﬂatlas
of'normative free aSsociation daté (Shapiré & Palermo, 1968)
to serve as primes and targets in the strongly‘associated
-priming condition. 'The probability of the target being a

" primary associate of the target was at least .40. Mean
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probability was .58. (See stimulus materials in Appendix 1.)

.Since it was felt that the word frequency of the primes
might be directly related to the amount of logogen
actlvatzon caused by the: prxme, the lists were matched as.

well as possible for mean word frequency u51ng the Kucera &

" Francis norms (1967). Frequencies varied from 1 to 21,341

per million. Median word £requenc1es for the 4 lists were
90, 89 74, and 71.5. The four lists were also matched>£er
strength of assoc1at10n. Mean.probab111ty of the target
ubeing the primary associate of the prime were'.58,‘.58, .58,
and .57 in the 4 llsts. - ’
Subjects were d1v1ded into 4 groups of 27. For each of

these groups, the data of exper1menta1 1nterest vere from
trlals using one of the ;our lists of assoc1ates. The
" purpose of using 4 groups wvas to ‘ensure that =kl items
appeared equally often in all conditions. Slnte groups was’
not a variable of any exper1menta1 interest, however, it was >
not considered in the analysis of variance. |

" In each oue.Validity condition, there were ?16‘trials
- consisting of: 36.trials in which prime and target vere . .
related pairs from the list of interest, 36 trials of
neutral primes consisting of 5 X's paired yith the same
targets, 36 trials of primes from the listfoflfnterest
paired with unrelated targets from other lists, and 36
trials of a neutral prime of 5 X's paired with each of these
‘unrelated targets. All primes'and targets from thejlist ofy
interest thus appeared edually often. |
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In‘addition, in eacb cue validity condition, there vere
72 filler trxals composed of primes and targets from the |
other 3 l1sts. The purpose of these f111er trials was to
provide: enough extra trlals to make up each of the cue
.va11d1ty_-ond1tloqs. Iq the high validity condition, for
.example,-allﬁof the iz filler trials-consisted of related _
primes anJ targets; in the medium'validity coridition, 36 .
were related pairs and 36 were trials where‘primes vere
. paired with targets-from other lists. In the low Validity'
%‘Fdltion, all 72 filler‘trials consisted of primes pairedﬂl
with unrelated targets from other lists. ‘ | o

Subjects were given 3 blocks of 72 trlals. W1th1n eachl
_ block, order of trials was randomlzed In the trlals that
were of experimental 1nterest, the follow1ng rules applied. \\\///
-For the related primes and their controls, each prime, target
‘pair appeared once‘in;each block of trials, each time with a
dif€erent target duration. For the unrelated trials,‘each
prlme\appeared once in each block of trlals with a dlfferent
target and target durat1on in each block Each prime and
target thus appeared equally often at each target duration.
In the filler trials, target durations occurred randomly and
were not systematically varied. | |

Filler trials in each block used‘primee and targets_
from two of the other liste.'For example, if'biSt 1'were»'”
being used in the exper1menta1 trials, f111er trials 1n

block 1 would make use of llsts 3 and 4, paired *

appropriately or paired with targets from the other list
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deﬁend1ng on the cue validity condition. Block 2 wauld use
lists 2 and 4, and block 3, iasts 2 and 3. 0., }

A separate list of 18 ﬁord pairs, with probab111ty of
th( target being the first assoc1ate of the prmme at least
.30 was selected from the Shaplro and Palermo norms (1968).
"for use in the 72 pract1ce trials. (See Appendix 1.)

In ‘the high val1d1ty cond1t1on, of the 72 randomly
'ordered practlce tr1als, 36 consisted of related pairs, 12
cons1sted of prlmes paired w1th unrelated targets from the
same list, and 24“consisted of targets preceded by a neutral
prime of 5 X's. In the medium cue validity~condition, 24
praqtice‘trials were of related‘palrs, 24 trials of
unrelated pairs, and ?4 trials of targets preceded by a ;
neutral'prime. In the low cue. validity conditlon, 12

practice trials consisted of related pairs, 36, of unrelated

pairs and 24 of targets paired with the neutral prime.
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A. Reaction Tiqe‘bata o SRS,
An analysis of variance was carried.out on reaction
tf@é data Qith variablés cue valithy, SOA, target duratiGn,

whether the prime was a word or a»string of X's (prime -
type), and, if a word; whether related or.u;related (prime
relatedness). The variable blocks was not igplUded in the -
reaction time data analysis. Klthough error\rates were low,
lessvthan 2% errall, a few subjects had many errors
especially with short-tafget duration trials. Siq;e the data
were retained onlylfrom correct trials, there would have
been too much m1551ng data involving too many empty cells
espec1ally at short target durations for a valid analys1s.
With blocks retalneg as a'varlable, each cell potent1ally
includéd data from only 4 trials; with blocks removed, each
ceil could include up to .12 data points. An analysis was

. also done with biocks'as a variablé, but with only the two
longer target durations. Reference w1ll be made to this
analys1s for 51gn1f}cant interactions w1th blocks.

.:Figure 1 shows reaction time facilitation with related
primes and inhibition with unrelated primes as a function of
SOA. Facilitation and inhibitionuwere calculated b:
subtracting mean reaction times when primes vwere -ei. - o

AAAAAA unrelated words from those when primes were a str.-c 3} X's.
‘Inhibition etfects were greatest at the shortest SO, 7

msec, measuring on average 91 msec, and decreased as a’

24



Figure 1: Reaction Time Facilitation with Related Primes and
Inhibition with Unrelated Primes as a Function of SOA.
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function of SOA. Facilitation, on the other hand, appeared
only at longer SOA's of 400 and 800 msec. Inhibition at the
200 msec SOA was significant by two-tailed t-test using the '
' appropriate error term from the‘analysis of variance, £(132)
= 4.58, p<.001. Inhibition at the 400 msec SOA was also
significant, t(132) = 2,77, p<.01.

The interaction of SOA'Qith prime type and primev
relatedness shan'in Figure 1 was not significant. Averaged
over both relatéa and unrelated word prime trials, however,
the‘effect of net inhibition at 200 mséc SOA trials and net
facilitation at Izdgé} SOA's for word primes as compared to
neutral primes waé hﬁthy significant, F(2,99) = 13.47,
p<.001. This éignificant ihf@raction of prime type and SOA
is reflected in Figure 1 in the increase in facilitation and
decrease in intripition with increasing SOA.

The analysis shows a significant main effect for pfime
relatedness, F(1,99) = 119.71; p <.001. Trials with related
primes (mean reaction time 731 msec) were on average 61 msec
faster than trials with unreiated primes (mean reaction time
792 msec). On average, related primes showed 37 msec of
facilitation and unrelated primes showed 61 msec of
inhibition as ¢ompared to neutral primes, an interactidn
which was also significant, F(1,99) = 108.92,‘Q<.001. Trials
with word primes vere sighificantly slower (mean reaction .

time 767 msec) than trials with neutral primes (mean

reaction time 755 msec) overall, 5(1,99) = 6.06, p <.05.
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There was no significant main effect for cue validity

"#f interaction of cue validity with SOA. Figure 2 shows that
for all cue validity conditions the trend was for inhibition
to be greéfest at the 200 mqsc‘sph and to decrease at longér
SOA's., Facilitation did not occur at the 200 msec SOA, and

" tended to remain constant at SOA's of 400 and 800 msec. A
separate analysis .of variance using only trials with
unrelated primes and their controls showed this interaction
as significant, F(2,99) = 3.93, p<.05. By t-test, inhibition
in the low cue validity condiﬁiqp at the 200 msec SOA was
significant, t(108) = 2.36, p<:05.

Figure 3 shows absolute facilitation and inhibition
effects in the 3 cue validity conditions. Aé\the histogram
shows, both inhibition and facilitation increase with
greater cue validity, but whereas with inhibition, tﬁere is
a greater increase between the low and medium cue
validities, with facilitétion, the increment is greatest
.betwéén'the higﬁ and medium cue validities, F(2,99) = 3.42,
P §?05. . -
There was a siénificant main effect for target
—duratiégl §(2,1985 = 83.42,,9 <.001, with shortér reaction

times as target duration became longer. Target iuration, did
not, however, interact siénificantly with other 'variables.

The analysis with blocks indicated a significant main
effect, 5(5,198) = 17.26, p <.001,\with reaction times

tending to become shorter as a func®on of blocks. Blocks

also intepvacted significantly with cue validity and the two

,/



Figure 2: Reaction Time Facilitation with Related Primes and
Inhibition with Unrelated Primes for 3 Cue Validity ’
Conditions as a Function of SOA.
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Figure 3: Reaction Time Facilitation and Inhibition Effects
- for 3 Cue Validity Conditions. - 4 -
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” target durations used in this;analysis, F(4 198) = 2.52, p
<.05. This_ 1nteract1on, however, based on a small number of
observat;onsvper cell, was d1ff1cult o interpret and may ‘be
a Type 1 error. | A
B. Errer Data : , h ‘jq“

_ The frequency. of erreors in the experiment;was very low,.
with only 1.77% of experimentalwtrials\Q$casioning’iﬁ¢0rre;t
responses. The results of the analysis df error datazmust,
therefore, be considered less meaningfil than that of the.
:eactioq time;data. Interpretation is also more difficult
‘because of the existence of floor effects. With this note of
caut1on, it may be stated thatﬁthe analy51s of error data
ylelded a pattern of effects similar to that obtalned from .
the reaction time data.
£ 3 Figure 4 shows overall fac111tat10n and 1nh1b1t10n
effects on errors as a functlog of SOA. Inhibition is
greatest at‘the<shertest SOA,iéGOdmsec, with, on average,
.65 more errors® with an unrelated priﬁe than with a neutrai
prime. This inhibition.is’significant by t-test, t(132)i.=
'3.39; Q<.Obi. This inhibition Bgecreases and is not
,51gn1f1canﬁ§at longg!’SOA S. o

Agaln the interaction “of SOA w1tﬁ prime type and Hrlme
relatedness shown in Flgure 4 was not S1gn1f1cant Averaged
over both relatec and unrelated word prlme trials however |

the effect of net 1nh1b1tlon in 200 msec SOA trials and net'

facilitation at lo%ger SOA' s»for word primes as. compared to



'Figure 4: Facilitation/and Inhibition Effects on Errors as a
Function of SOA. ‘ ’ '

% . _
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neutral primeelwas highly sighificant, F(2,99) = 21.32,
‘Q<g001. Mean errors in the word prime condition were 1.05 at
the 200 msec SOA, as ccmpared to .79 for the neutral prime{ "
.89 at the 400 msec SOA as compared to .91 for the neutral
prime, and .66 at the B00 msec SOA as cempared to .81 fer
the neutral prime. This significant interaction of prime
type and SOA is refleeted in Figure 4 in'the increase.in

The analysis again'shows a sigpificant effect for prime
' relatedneés, F(1,99) = 173.04, Q <r001;‘with, on average,
’.50 more errore-witﬁ unrelatedlprimes‘(mean errors 1.10)
than with related primes (mean.errors .60)., Oﬁ average,
related primes showed .31 fewer errors and unrelated primes
.36 more errors than neutral primes, a significant
interaction, F(1,99) = 167. 29, p<. 001 | )

There was no significant main effect for cue va11d1ty
or int&ractlon of cue validity with SOA or target Quratlon.
'Figure'é shows -that for all cue validity conditions, the
general:trend was for interference to be greatest at the:200
msec ‘SOA and to decrease as a function of SOA..Facilitat;on,
on the other hand, tended to'increese with SOA.

There was a significant effect of target duration on’
errors,,w1th fewer errors as target duration 1ncreased F(z
198) = 313.95, p <.001. Target duration also.1nteracted with
prime relatedness, F(2,198) = 34.10, p <.001, -such that ¢
there wés a larger decline in errors with increases in cue

duration for the unrelat.ed trials than for the related
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Figure 5: Facilitation and Inhibition Effects on Errors for
'3 Cue Validity Conditions ds a Function of SOA.
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trihls. Since érror ratgﬁﬁﬁere much lower for the related
trials it is‘possible that the smaller decline in errors for
the related trials may repfesent a floor effect. |

Target dura;ion also interacted with prime type and
pfime relatedness, F(2,198) = 24.03, Q<.001.wFigu;e 6 shows
that while facilitation and inhibition were both greatest
and approximately equal with the 33.3 msec target duration
andAdecreased at longer targét dﬁrationsijﬁﬁere was a much
greater decrégse in facilitation at thewSO msec target
duration, with-the amount of inhibition changing very
little. At the 66.7 msec target.duration, inhibition: and
facilitation were about equal;

Again, there was a significant main effect for blocks,
F(2,198) = 91.06, p<.001, with errors becoming fewer over |
bloéks.

An intéraction of blocks witQ cue validity showed the
high validity condition with the greqtes: number of errors
in the firét block, but having the fewest errors of the 3
cue.validity conditions bf'the secondjapdwnhird blocks,
F(4,198) = 3.62, p<.01.

" Blocks interacted with target duration, F(4,396) ;
16.92, Q<.001, with the 33.3 msec target durafion trials
‘making the greatest improvement of the 3 target durations in
terms of number of errors between the first and second
blocké, again, a possible floor effect, as error rates for
the 50 and 66.7'msec‘targetidurations approached the minimum

possible.
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_Figure 6:Inhibition and Facilitation as Reflected in Number
of Errors as a Function of Target Duratxon. -

=



-
<

66.7

50.0

(¢

33.3

+.404

——--——.—--
Ode mcrm e e e e e e e e e e f e et m e —— =

+.201
-40

o
o~
v
$10113 vuo S139}}3

(=) VO'I!QIYu| puo (+)UO!IDI!|1d0y ,

o

~Cn
A
St

v

L]

L ad

E

c

c

Q

o

-

=

o

v

o

o

L



& 02

A floor éffect may also be indicated in an interaction
of blocks with prime relatedness. Trials with unrelated
primes showed a somewhat gregppr‘improvement in terms of
fewer errors overlblocks than trials with related primes
did, E(2,198). = 3.51, p<.05.

Blocks also interacted with prime type, F(2,198) =
3.07, p<.05. More errors were made with ;ord prime trials in
the first Block: but by the second and third blocks errors
were somewhat fewer with word prime trials,

An interagtion 'of blocks with prime relatedness and
prime type, F(2,198) = 7.71, p<.001, showed a much gréater
incidence of inhibition than facilitation being exhibited in
error data from the first block. This inhibition decreased.
over blocks, becoming slightly lessgfhan'facilitation by the
third block, while facilitation réﬁained relatively

constant.

N Other higher order interactions included an interaction
of blocks with cue validity, target duration and prime
relatednes;, F(8,396) = 1:99, p<.05; an interaction of'
blocks with cue validity, SOA, target duration, and prime
relatedness, F(16,396) = 2.09, p<.01, and an interaction of
blocks with gbA, target duration, prime relatedness, and
prime type, F(8,396) = 2.42, 2<;0$; Thesevinteractions are
" difficult to interpret and may indicate a combination of |

practice effects and floor effects.



IV. DISCUSSION : - %
Results of the experiment appear to confirm that
() - ‘
significant inhibition can take place in a priming

»

experiment at an SOA as short as Zdb msec, and under

\ \

cong?tionf where the subject is not directing conscious
attention to the prime, The existence of this inhibition
supports the Walley and Weiden theory which éuggesté that’
activation of a logogen corresponding to a word causes
generalized inhiBition of other logogens regardless of
- whether that logbgen is activated by perceptual input,
top-down cortical connections~or both

| The fact that both reactioﬁ time and error data show
the same pattern of effects argues against any contamination
by a épeed accuracy ‘trade off (Pachella, 1974).

The.pattern of inhibition and facilitation obtained,
however, while very differeﬁtagrom that predictgﬁ by Posner
and Snyder's two process theory is ;Jso somewhat different
- from that predicted by the theory of Walley and Weiden. It
was expected éhat facilitation and inhibition would occur. at
all SOA's in all conditibns but in the high validity
condition both should become<greater as SOA increased due to
rtop-down activation of the target logogen caused by
attenti&g‘and expeétancy. “ﬂ.ﬁ‘

In fact, there was no sié‘&dicant interaction of cue-

validity with SOA. In all conditions, and in both reaction

.time and error data,facilitation was nonexistent at the 200

msec SOA. In reaction time data, th ig;was even a suggestion

’ . R 43
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~ of inhibition with related pfimes at this SOA (Soo‘tiéhro -
‘2). Facilitation appeared at the 400 msec SOA, and, remained
relatively constant,between 400 and 800 msec SOA.
Inhibition, on the other hand, was greatest at the 200
msec SOA in all conditions and with.both reaction“timé and |
error data, and decreased atvlongér SOA's. This is a'pmttérn .
of inhib;tion exactly oﬁposite to that predicted by Posner
and Snyder's two'process theory. In reaction time data,
inhibition seehed to decrease faster between the 200 and 400
msec SOA's for the low cue vaLidi&y coﬁditiondtﬁan fér the

E

other conditions,

An explanatio fhe above effects may be as follows.

At the 200 msec logogen corresponding to the prime

should still have b fully activated above firing

threshold at the onset of the target thus causin;
genefalized inhibition of other“logogens.*lf the-garget was
unreiated to the prime word, its aétibg;&gp was therefore
strongly inhjbited thus lenggﬁénihé reaétion time$ and
inéreasing errors. @viéence presenféd here indicates that.it
is not necessary for'consciouély éireéted attention to bé‘
- directed-to the prime for it to achieve this level of ;
activation. There was no sighificant difference between cue
validity conditions in the amount of inhibition at the 200
msec SOA. ; . C ST
1f, at this SOA,the target was related to the prime,
facilitation was also tempered by this initial strong

\

inhibition from the fully activated prime logogen. Thus,



45

) . ,
while reagtion times at_ this SOA for relateJ primes are - .

shorter and there are fewer errors than.tor a target

unrelated toﬁthe,prime, compared to the'neutral condition

there is little facilitation“and'may in fact be some slf@ht
’inhibition. | - |

: \ W

At the 400 msec SOA, inhibition resulting from previous

activation of the prime logogen had 200 msec more in which

R4

to diSSipate than at the 200 msec SOA. It is interesting to
- note, therefore, that’ reaction time data shows that in the |
low cue validity condition, where subjects were presumably
‘not&directing conscious attention‘to the prime, inhibition
'~decreases abruptly from 95 msec to 7 msec between the 200
i_and 400 msec SOA 5. It could be’ assumed therefore, that re -

ie top down activation of the logogen of the primary

'

assoc1ate, corresponding to‘éxpectancy, that maintains a‘
;relatively high 1evel of 1nhibition in the medium and high

cue validity,condit;ons at the 400 msec SOA.

 Considerable facilitation is also seen at the.400 msec
SOA. It appears‘that in priming,iinitiar'inhibition" ,ﬁr
’ i

disSipates more qUickly than faCilitation unless maintained

by attention and expectancy N o *

‘At the aoo Ms ' SOA w1th \a further 400 msec\tn which
/ [}

,the inhibitiop cauged by prime logogen activation would be

&
y W

able to dlSSlpate, there is no- fu her decrease in

: inhibition in the low validity conditio TH?- Slight

decrease seen in Figure 1 seems to be primarily the result 2
ya BN .
;of a decrease in. the medium cue validity condition. This

i

H
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implies that initial innibition caused by activation of the
prime d1551pates w1th1n at t/ast 200 msec unless'protracted
by top down actlvatlon due to post lexical attention and
expectancy as in the higher cue val1d1ty condition,
Fac111tat1on does not increase between the 400‘and 800
‘msec SOA's. There is also no difference in facilitation

‘between:the 3 cue validity conditions. This lack of symmetry

N

o

between inhibition and facilitation effects is not predicted
by the Walleyvand.Weiden‘theory. In partn it may be due to a
floot effect for reaction times, such that high and medium
cue Vali@ity’cannotiachieve greater ampunts of facilitation
"to match their greater innibition..Still, the fact that low
'fcue validity faciliéaticn appears to exceed that of the '
3 medﬁuT cue'validityi almost matching the high cue J?lidity,
s fwhi1eﬁits‘inhibitioniis'SO nuch less than in the other.two

- éﬂﬁf{ons, is difficult to explain.

i Why did Neely in his two studies (1976, 1977) not

b;baln'the same pattern of results? One major dlfference in
Neely s stuéles is, the nature of the task Neely used a

£ lex1cad dec151on tash,rather than a pronunc1at10n task

: Lorch Balota & Stamm (1986) 3 experiments compared the '

effects of unfelated primes for a lexical'deciSicn task and
a naning task. They found, with a prime of 1400 msec '
duration,-an ISI?cf 50.msec and a taréet;duration_that
lasted untll a response vas made, that there were»large liﬁh
»1nh1b1t10n effects for the 1ex1ca1 dec151on ‘task and no

o R

inhibition effeets for the naming (pronunc1at10n) kask They*7f

VA

i .
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interpreted their results as showing that innibition effects
in the‘lexicai decision task did not affect recognition
‘processes, but rather post-lexical decision processes. West
and Stanov1ch (V982) us1ng sentence contexts rather ‘than
prlmes, also found greater 1nh1b1tlon in the 1ex1cal
decision task than the naming, task. They, too, concluded‘
that post- lex1ca1,dec1s1on processes were respon51ble for
thg larger inhibition effects in the lechal decision task.
This would explaxn why Neely obtained larger 1nh1b1tlon
effects at’ longer SOA's whereas 1nﬁlb1tlon in this study
decreases with SOA. It does not, however, exp&arn‘zny Neely
= did not get the same early'strong inhibition. Otherw1se,‘1n
Neely's 1976 study, results do not 'seem to be all tnat
d1551m11ar to the present study Neely used SOA's of 360,
600 and - 2000 msec. He found 1nh1b1t1on relat1vely constant
as a funct1on “of SOA w1th sllghtly greater 1nh1b1tlon at 360
_ msec than at 600 msec. At the 360 msec SOA, hlS fac111tat10n n
;was 51gn1f1cantly less than ae laterISOA 5. |
One obq*ous conclu51on would be that in the

pronunciation task, as opposed to the lexical dec151on,
g s

responSe competition rs involved. The early inhibition in

1

thls study may be c%&sed by the prime activating
t; ("‘ ’D ‘

'“a latory mechanlsms whlch rnterfere strongly at. the’

'H

shéft SOA 'with; the art1culatlon of the target. Balota and

¥ ‘Lorch‘(1986), however, in both a, lexical decision task and a

A

pronunciation task did‘not’find.this'earIYIStrong

“inhibition, @ “
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. Another possibility is raised by the'fact that in
Neely's studies as well as in the Balota and Lorch’
experiment,-prime‘and target were presented at the same

position on. the screen, one after the other. In the present

study, prime and target appeared above and below a flxatlon

a

point. It is poss1ble, therefore, that in Neely's study,. h

target may ﬁav'“' gd as a mask for the prime, 1nterfer1ng

. ; N )‘;'

with processi JQfﬁg’would otherwise have caused strong
inhibition. Term1nat1ng the process1ng of the prime in this .
way would,term1nate‘the inhibition caused by .the prime, but

it would not affect the facilitation-of the logogen
r

correspondlng to the prlmary assoc1ate wh;ch had alreadyd
'occurred Thus; 1t is not rneon51stent wlth this’ maskln@ ’
hypothe51s that Neely did obtain facxlltat1on at hlS 250
~ msec SOA. Antos (1979), in the study mentioned earller, also
presented his primes and targets<rn the same position on the
screen. His;reported interference at the 200 msec SOA had a
mean of 39\msec, much less than the~85 msec'inhibition foundr
‘1n the present study Possibly, in the Antos experlment due
to a dlfference in the 1nten81ty of the target or to some.
‘other factor, less mask1ng occurred so that some, though"
weakened 1nh1b1t10n was st}ll-manlfested.. ]

It couid still be argued that, masked or;not, the
inhibition at,the'éoo msec SOA was caused by.response Ly
competition. An unpublished study:from this laboratory,

however, using exactiy the same method as the present

experifent, except that the task was a lexical decision, did



f1nd significant 1nh1b1t1on, although not as much as in the
pronunciation task, at the 200 msec SOA, Furthermore, the :
reason subjects were allowed to correct their responses Was
that it was felt that if response compet1t1on played a
significant role in inhibétion effects, subjecﬁp would, as
in StroSp experiments fron.thislaboratory,‘recognize‘“
immediately if they-had made the wrong response and oorrect
it. This sort of correction, however, occurred very seldom.u
It is suggested, therefore; that although a snall
“amount of the early inhibition in the pronunciatioh task may’
be accounted for by response competition, it can by no'means,
all be accounted for in this wa;? The hypothesis that early
strong 1nh1b1tton“was masked by the target in Neely's
exper1ments cqpld be tested by examlnlng the effects of a_
masked prlme'&s oompared to an unmasked prlme at,short SOA's

o

in an experlmght similar to the present study.

One issue that has been ragsed with the co%f benefit
paradlgm generally is whether the neutral prime is indeed
neutral. DeGroot, Thomassen, and Hudson.(1982), for example,
found that_relative tola neutral prime consisting of the
. word "blank" a row of crosses inhibited-the proceSSing of
‘the folloW1ng target They suggest that in studles using a
row of crosses as“a neutral prime, fac111tat10n effects have
heen.overestimated’andminhibition effects underestimated.

Jonides.and Mack (1984) have criticized the cost
henefit'paradigm and enumerated its pitfalls;‘They'5uggest,

for example} that reaction times to neutral primes may vary

-

=
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as a function of SOA for unknown reasons and, in this way,
affect measures of inhibition and facilitation. furthermore,
they poiﬁt out that it is‘feally iﬁpossible to equate |
neutral and informative primes)On every dimension' excluding
the information in.the informativq prime.

In the present study the same neutral prime of a string
of X's has been used as that used in many other Studzes"‘
including those of.Neely. Repctidn times to neutral primes
vere found to v#ry very little as a function of SOA. It is
acknowledged that it is impossible to know th proceésing of
this neutral prime differed‘from that oflthe theoreticél
purely neutral prime.“While keeping this caveat in mind]
ﬁowever, it should bg'pOSSible to compare patterns of

facilitation and inhibition found in this study to those

‘found in other similar studies.

It was also predicted by the Walley and Weiden theofy
that in this study inhibitiod,would be greatest at the
shortest target duration,&whéré an unrelated prime would
ihhibit perception of the target which was not very st}bngiy
activéted. This was not supported by reaction time data but
is supported by error data (See Figure 6). Figure 6-also
shows that in terms of number of errors facilitation was

also greatest at the shorter target durations, as predicted.

Since error data consists of information from different-

trials than does reaction time, it is not surprising that

this effect should show up in one set of data and not the

other. In effect, in reaction time data, trials on which
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subjects had difficulty in perceiJing the target were
. eliminated,‘}paving only the trials on which they were

. 0O
successful in detecting it. The fact that target duration

does interact with the amount of facilitation and “
interference does, however, add weight to the idea that
these‘inhibition and facilitation effects are occurring in

.

early procesSes of recognition rather than'in response
\mechaﬁisms} | .

In brief, the present study has shown evidence in a
naming fask for strong early inhibifion and no measuréBle
chilita;ion at a short SOA: with inhibition decreasing and
facilitation‘increasing as a funct{on-otiOA.vTheée dgﬁa are
supportive of and have been interpreted Qithin the context
of the Walley and Weiden fheory which explains inhibition in
a priming task in terms of lateral inhibition between
logogens at the'highést ievel of a-hierarchy of perceptual
féature analy;efs. Data seem to show a pattern zf inhibitién
directly contrary to that predicted by the Posner ana Snyder
‘two process theory. : e : |

Further\research.using stfongiy associateé%primes and
targets and a range of short SOA's might be instfﬁcpive in
clarifying the time COSZSe of thié early inhibition.‘The
Walley and Weiden theory also predicts that inhibition in
selective attention will become stronger aS»é functionrof

level of arousal. Manipulation.of level of arousal within a

priming task would alsoProvide some useful data.
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anger
arm
bath
céttage
deep
priest
now
over

pain

in

bed
fruit
doors
bitter -

blqssom
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Vi. APPENDIX 1: STIMULUS NATER(ALS

*

mad
lég
clean

house

shallow.

church
then
under

hurt

out
sleep
apple

window

sweet

s .
flowers

«
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PRACTICE TRIALS

LIST 1

57

&

qQuiet
rough
_shbes
sickness
small
square
stand
thinner

we

A
[

et
O

loud
smooth
feet
health
large
round
sit

fatter

they




LIST 2 , -~
eagle bird - "~ male ’ female
eating food o sky ' blue‘
easier ' gérder ' ‘ | . stop’ . go
me you . bad A‘ good
glove hand ‘ . - /night : day
on of f ‘ . boy ~ girl
L LIST 3- - —
hammer nails X slow ; fast
spider vy web ‘ king queen
sister ' brothéf " } black white
salt pepper - dark 1igbt
his | hers ‘down up>» *
butter. . - bread- o ~‘always ! s ne%er
#:y “Kf ? r ‘W
PN
LIST 4 . L
thirsty water . | \'father - mother
carpét " rug o | long. - short
one two = table chairs "
dogs cgté ‘ ~  hardv soft
‘sel; ‘ buy | ) ‘tobacco ' smqke

younger older N higﬁ -+ low



