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Processes im the Resoluticr of Amzigucus Words:
Towaras a Model of Selesiive Inhibition

im describing psychological phenomena psycheoiogists have berrgwed several
terms from neuroscientists. Among these are ‘attivation’, ‘threshold’, ‘fatigue’y
ang aisc the term “inhibition’. In psycnological models increases in response
laterncy that can be cbservecd in Stroop, lexical decision, matching, and sentence
tompletion tasks have been labelled as inhibition even though the various effects
may be very distinct in origin. For example, using a Stroop color naming task,
Neill (1977) observed that when successive trials were related such that the color
worc in trial n was the inK color in trial n+!, naming latencies were longer in trial
n+i thar in a control condition where there was ro relation between successive
tr~ials. Neill proposed that in the S4roop task codes for both the coler word and
the inkK color mames were automatically activated, and to facilitate a response.
inhibitary processes actively suppressed the color word name in trial n. He
argued *hat the effects of these inhibitory processes extended into trial n+!
rendering the inkK color name less accessible.

The selective or specific inhibitory processes proposec by Neill differ from
the general inhibition discussed by Posner and Snyder (1975) im that specific
ition refers to the suppression of specific items in memory. General
iticm is a product of attention ir which all things nmot currently fotussed on
nged to are inhikited. That isy responses to unattended items enhitit a
increase in processing time relative to neutral controls. Fer example, 14
jiects are given a matching task, and are led to expect specific types of stimuli
er thev are cues with a particular item, reaction times will be faster wher the
== 15 wvalid tran when it is neutral and provides r: "Dec‘ancv imformatico.
Cohivemsely, if the cue is 1nvalid, a ‘cost’ or increase in reactich time relative ¢tz a
~putral cue will be cbserved. This cost is an effect of general inhitition.

aperoific inmibitory views bring into question some traditional concepticrs
asSout autcmatic processes. Mocels of memory and attention have postulated thae

':t:vanor* of & concept in memory automatically triggers a epreac of
ticn 4o semantically related concepts (Colliins & Loftus, 1975; Posner &

s 49735), Lexical decisicn experiments {e.g. Meyer & Schvaneveldt, 1571) anc

o cclor maming tasks (e.g. Stroop, 1935; Klein, 1964) support the notion that
:citation of the nodes occure automatically, that is, without awareness or
nscicus zchiro.. Recently, however, evidence has a .zmu;a‘ec: sugge ting that

C processes mav be not only facilitatory tut alsc imhibitory ik mature.

*"e"e may be automatic processes anallgous to se*\wtzc ctivatian out

ave antagoristicelly o them, Althcugh tnere 1g etill centroveres cver
: s‘em.e o+ autcmatic inhibitory processes, Neill's resuits {(1F77) im
zomoinatior with ambiguous word studies of other investigators provide scme
support for such inhibitory processes.

Ambiguity refers to the characteristic of some items, such as words or
cerntences, tc have at least two distinct interpretations. MacKay (1970) has
cescribed a perceptual suppression theory addressing comprehension of
ambiguous sentences which calls for 1nhibition of one interpretatics <2-
czTz-e~e~esiom 2f the other. He alsc azds that the “ime 10 supporess cme mearing
VETLES vt sa.€nze 1 the surrounding comtent. If ome meaTInG 18 lese

. - s.cooesses mote guickly and aliow faszte- ::1:~e*ens"*— o<
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chieving a conscious representaticn of am ambigucus lerizal :tem. He states
“rat ail Teanings are alcessecl preccnsficusly and thet oomtest Zetermimes .t
meaning is YC te r~epresented in ConstiSuUSnEss. He aco 15
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Zxisting eviderze indicates that multizle meanings of am ambiguous werd are
accessed when the word appears in isclaticn (Holly-Wilcox & Blark, :(920;
Rubenstein, Lewie & Rubenstein, 1971), but a different picture emerges when an
ambiguous word is preceded by a context that biases its interpretation tcwards
orme 2f its meanings. For instance, Schvaneveldt, Mever and Becker (1976)
presented subjects with a series of word/target triplets in which the second word
was ambiguous and the first anc third words were in some way relatec to it. The
s.bject’s task was to perform a lexical decision on each target. Schvaneveldt, et
a.. *ound that lexical decisions for the third word were faster when the first and
third words were related tc a common meaning of the intervening ambiguous word
{e.53. MONEY-BANK-5AVE). Comparatle facilitation was nct observed when the
waorde were related to different meanings le.g. RIVER-BANK-SAVE)., Marcel
(4730) obtained similar results when subjects performed lexical decisicns on enly
the first ang third target word.

Stucies such as these have contributed tc the debate over the role of context
. wc,c' recogrnition and comprehension. Two general views have emerged: I}
ntext cdirects the access cf lexical items so *hat ornly, the contextually
cropriate meaning 1s attivatec and 2) All meanings are accessed independently
tontext. The former view challenges some common concepticns acout the
automatici t/ cf semannc activation while the latter is more compatitie wit!
zcmolete ticity. This debate car easily be resclved if one assumes *hat all
ASETllates are “"essed initially, and inagpropriate reacings are sutseduersliy

made less avallable by irhibitory processes.
in support of a multiple access theory cam be founc i- *he phoneme
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cming experiments of Foss (1970) and Foss and Jermsins (L973), Longer
itoring times were observed when the target phoneme foilowec an ambiguous
=3 regarciess of the preceding ccntext, They interpreted this as ar indication
increased processing loads due to either the initial activation of all meanings
angd/or the decision process involved in selecting the appropriate reacing. Ina
meore direct test of activation, Conrad (1974) presented evidence of multiple
activaticr using a biasing sentence context and a Stroop-type color raming task.
Subyecte heard sentences ending with an ambiguous word, such as ‘The beans were
cooding 1n the got.’ arnd then immediately per‘formed a colc maming task on words
reiatec or urrelated tc the ambl g\_ous worg, Both meanings of tnhe ambigucus
wInZ interderes with the color naming task even though subjects were conecicusly
aware of only one meaning. Thus, Conrac’s resulis indicate that all mearings of
ar ambiguous word are-activated early on in processing.

At another level, Marcel (1980} investigated the conscious and preconscious
activities in word recognition using a sequential lexical decision task similar to
Schvaneveldt, et al. (1978). Using a pattern mask, Marcel prevented conscious
:rocessmg of the ambiguous word. In this condition subjects exhibited activation
of all related meanings of the ambiguous word regardless of the context. But
w"es sudjects were comecicus of the ambiguous item, znly the contextually

atorooriste meaning showed signs of activation, replicating Schvaneveidt. et al.
[~ il -

[LFTE, ited earlier, Marcel’zs stucy im combinaticn wit-~ Co--af’s scata lercos

- - R . - -
SUSSCSTT YD DrDCESSInG SE€oJenies 1M whith all meanitge &nE ACIEESSEC ImMIEeCZENIENLY

-
S
~

3
0

Q
4

o

B o

§
1




5 ¥ @ e &

> a e &8

L7 Pad Y Wi

of context, and then all but one are inhibited shortly afterwards. More conclusive
support, however, comes from time course studies (e.9. Onifer & Swinney, 1931;

Swinney, 1979; Tanenhaus, Leiman & Seidenberg, 1979). For example, immediately
following an ambiguous word in a sentence, priming is observed for all meanings,
but after about 600 msec Tanenhaus, et al. (1979) found facilitation for only the
contextually appropriate meaning. It is possible that the activation decays
quickly unless the source of its activity is actively maintained, however, Hudson
and Tanenhaus (1984) have demonstrated that it is unlikely that activation for
inappropriate meanings would have passively decayed within this period. These
time course studies suggest that meanings inappropriate with the current context
are made less available through inhibitory processes. Although these data
support the notion of specific inibitory processes, they are also compatible with
the attentional view of general inhibition. The purpose of the sxperiment to be
reported here is to identify some of the processes involved in resolving lexical
ambiguities and also to shed some light on the controversy over the existence of
automatic inhibitory processes.

In more specific terms the general inhibitory or attentional theory proposes
that one meaning is more accessible because of the focus of attention. Automatic
processes activate all meanings of a homograph, but to select a reading, attention
quickly focusses on one at a cost to other meanings. Attention can be very
focussed with a certain amount of capacity allocated to a relatively small set of
codes, or attention can be mare diffuse with the same amount of capacity
distributed across a much larger set. Thus, when presented an ambiguous word, a
person may have attention very committed to one interpretation or more diffusely
focussed on several interpretations. If the ambiguous word is presented within a
related semantic context —- for example, ‘RIVER-BANK’ or in a sentence -—— then
attention is likely to be cued to and focussed on interpretations that are
congruent with that context. If no semantic context is provided, then attention
will be more diffuse. In these cases other factors such as strength of
association or dominance of meaning may influence the ultimate direction of
attention, but for this study only the presence of a semantic context is being
examined in determining the focus of attention and, thus, the selected meaning of
an homograph.

With attention cued to one area of semantic memory, identification of and
responses to words within that location should be faster, as in
MONEY-BANK-SAVE. However, when a contextually conflicting word is
presented, as in RIVER~-BANK-SAVE, additional steps must be performed before
a response can be made. Attention must disengage itself from the RIVER-BANK
locus, shift, and engage at an area representing a MONEY interpretation of
BANK. The more focussed attention is on the initial reading, the more difficult it
will be and the more time it will take to complete these steps. Consequently,
when attention has shifted and a response is to be made, the semantic activation
originating from the ambiguous word fails to speed up reaction times relative to
unrelated controls because the ‘move time’, in essence, masks any facilitatory
effects. In addition, a certain degree of stimulus processing may occur during the
shift of attention so that once the move is completed only the execution of the
response remains. This may explain why responses to contextually inappropriate
meanings are not substantially slower than unrelated control words (e.g.
Schvaneveldt, Meyer & Becker, 1976). This situation gives the appearance of
single rather than multiple access.



vy the atterticnal thecry grocoses that ore meami=g remains mor
Coessilie €57 altive SrOCESSING because 0¢ the fotus of attertion, AliernTico
CuizdLy fotusses On one of several activetes meanings at a cost 1o the cthers.
The urselectes mearings suffer a cost hecause using them would reguire a time
consuming shift of attention. Hence, the attentional view aczcocuris nicely for the
time course results, since interpreting the context and focussing attention orn the
selectea meaning take time. The selective inhibition view alsoc assumes that &il
meanings are activated, but in addition it proposes that the activation of
contextually inappropriate items can be directly suppressed.soon afterwards.

The paradigm chosen tc distinguish between these two views is very similar
to the Schvaneveldt, et al. (1978) experimenrt described earlier except for one
additional factor referred to as the ’‘separated’ factor. The inclusion of this
factor is based in part on the notion that semantic priming between related words
percists even when their presentation is separated by an unrelated item. Several
irvestigators have indicated that semantic activation can carry over in such a
manner (Marcel, 1930; Meyer, Schvaneveldt & Ruddy, 1972; Schvaneveldt, et al.,
1974}, Subjects for the presen® stucdy were presented sequences of four related
arg/or unrelated items in which the second word was always ambigucus. If a
relates targe* appeared directly after the ambiguous word the trial was called
urgeparated. This situation is most like the Schvaneveldt et al. (1978) study. In
he unseparatec trials the fourth item was an unrelated filler item. If a target
~elated 2 the ambiguous word appeared as the fourth item, the ¢rial was called

atec and an unrelated filler target appeared as the third i*em. Henze,

aily related targets appearec as the thirc item in unseparated trials and as

fourth item in separatec trials (see table {). Crossed with the separated
<cr were four relatedness conditions.

Insert table 1 ascut here.

In the gongruent condition the critical words preceding and following the
homograph were related to common meanings. In the unbiased conditiorn the word
sreceding the homograph was unrelated tc it, while the critical word after the
fomcgraph wag related to it. Irm the incongruent condition the critical worgs
cefore and after the homograph were related <o different meanings. And in the
co—e-ol oonditior all 1tems i the sequence were unrelatec.

Witn this design and approgriate time intervals both explanations predict
se.ective facilitation in the unseparated case. This result would be a replicaticr
of-the Schvaneveldt, et al. data (19768). In the separated conditions, however, the
general inhibtitory view predicts more or less equivalent facilitation in the
responses for all related targets, whereas the selective inhibition view predicts
contirued selectivity of meaning. The pattern predicted under the general
inhibitory view is expected because this view holds that mothing has interfered
wit™ the initial activation of related meanings. Consequently, if attention is
firet shifted away from the focussed meaning to a neutral item, ang then shifted
back tc anv cf the previously activatec mearings of the homograph. comcoarable
amourts of facilitation should be observed for all of them. The selective

o a o dee ' - . 3 - PO ,. - . - ’ -
1mRIZINior view, "mIweéver, proposes thet & direct suporesion oF the acmivity at




inappropriately related items occurs. Hence, once the excitation is suppressed,
responses to contextually inappropriate words should be slower or at least equal
to unrelated controls.

Preliminary Experiments

The conclusions drawn from several preliminary studies helped determine the
procedures used for the present study. Using the same experimental conditions
described above, subjects were presented trials in which the first two items were
always English words. The first word appeared on the screen before the second
word came on directly beneath it. Both words remained on the screen for a short
while followed by a blank display. In the experimental trials the second word was
always an ambiguous word and the first word served as a prime. Subjects were
not required to make an overt response to these words. They were only told to
read these words to themselves silently. After a short pause the third item was
presented, and subjects made a lexical decision response to these items. Once a
response was made the stimulus disappeared and a second lexical decision target
was presented. On half of these trials the critical target was the third item and
on the other half it was the fourth item. Half of the time the critical targets
were related to the ambiguous word and half of the time they were unrelated.
The results suggested that the semantic relationships between the contexts and
targets had little or no effect on processing times, which was very surprising.

Because the pattern of results observed was very much unlike those presented
in the literature, it seemed possible that any effects due to experimental
condition were only occurring on some proportion of the trials and not on others.
It is possible that some words could have been recognized as words so easily and
so quickly that context would not have any effect. On other trials, however,
perhaps subjects could not immediately access a word, and in these instances
context would show a stronger effect. This idea reflects the finding by some
researchers that context has a greater influence on slow readers, that is, those
people with slower direct access to lexical items (Stanovich & West, 1981), and
that context has a greater effect on performance when the stimulus is degraded
== an experimental manipulation which retards recognition processes (Meyer, et
als 1972),

For example, Perfetti, Goldman and Hogaboam (1979) found that slower, less
ekilled readers seemed to use contextual information for word recognition more
than very skilled readers. Poorer readers are less likely to have fast direct
access to words in memory, hence the use of other strategies or processes can
come into play to influence the retrieval of items. In addition, Stanovich and
West (1981) demonstrated that difficult and less predictable words exhibited
much larger context effects than easier, more predictable words. Here again, it
is likely that the easier items had much faster access to their representations in
memory, thereby minimizing their chances of being influenced by context.

To pursue this notion an additional analysis was performed on the pilot data
based on the rationale that only a portion of a subject’s trials were significantly
affected by context, because, for whatever reason, they were more difficult to
process, or they were processed differently than other trials. This was
supported in the data. In this analysis each subject’s reaction times were split
into two halves on either side of his or her median score. The extreme fastest
and slowest scores were then discarded to reduce the effects of outlying scores.
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The remaining reactior times were then averagecd tc give & mean fast antc siow
g§core f07 Bach suo.ectin ealh coroition.

S ym - el -

11 o+ the =ame ef+ects s?'own with the median analysis were observed wit~

tmi€ artalysis, ercect & s1monge” Tain effect of conoiticr was goserver o the siow
trials. The patterr with fast 'eac“on times was essertially flat acrocsz all
conditiorne, whereas the slow reaction times exhibited stronger priming effects.

THere was, “owever. no xme"acuon between relatedness conditicn and the
separated factor for either set of data indicating that the pgttern of activation

- dic not change when a separating neutral item was introduced.

Exam:nation cf the slow trials revealed a pattern of general facilitation, but
the orcering of the facilitation effects in the relatedness conditions was 1n line
with precictions of selective faciiitation. The amount of facilitaticn when
reaction times are collapsed across the separated factor were greatest for the
congruent concition followed by the unbiased conditior and then the incongruert
concitiorn, Statistical tests revealed, however, that only the congruent trials
were re.iacly faster than the unrelated controls. But because the congruent
mzaclvsr times did not difer from the incongruent times, it was unclear whether
r m3t any inkibitcry orocesses ~- either general or specific -- operatec in these
< experimerts. Corseguently, the data cbtaired were not appraopriate for
aving the interded comparison between the specitic and general innibitory
views, Eut they did support the claim that related contexts show stronger
218 17 triais where responses are siower.
Cne _;:plana‘*’m for the failure to cbtain stronger context effects may lie in
ta

<re task reguired of subjects. HenikK, Friedrich and Keliogg (1983) have presentec
Zata suggestiing that the gquality of prime processing may be a critical factor in
cztelining priming effects. Since the type anc extent of prime orotessing wae ot
€. 2.10:%y CominSileEs im these ,.:."e“.um;r'y studies, it was possitle tnat sub ecis
£iZ =2t Srocess the primes very ‘geeply’ and may have 'FallE"i 1nto a rhythm using
the first tweo items in a trial as Poun*down cues for the lexical decisicn targets.
1£ this were the case, then orme would expect conly very weak effects of context.
Thus. the preliminary studies suggest that when subjects simply read criminmg
worle anc perform nc overt tasK, priming effects are elusive and cnly become

apoarent in the slower trials of a subject’s session. The present experiment was
in‘:en..e... to prevent this +rom happening by requiring subjects to perform a lexical
decision on all items in a trial., DBecause experimental trials consistec of
orimarily word targets, it seemed important to reduce the salience of related
g.erimental ¢rials witn tnis new design. Conseguently, the testing sessions of
the presert experiment were structured so that the beginning cf a new trial could
rzt e detected., Tre cnset times for am item within & trial was the came as the
g€t ime for a mew trial. Thus. subjectivelv the trials were not discrete.

.‘-.,:.1.‘-.~.‘)‘~b..-0‘ ‘.' ‘\. .'. .Q. N -\ ‘\
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Subjects. Subjects were 32 zndlvzdua‘s recruited from a pocl of volunteers at
the Center for Cogmitive Studies at the Umiversity of Oregon. All sutjects were
rative English speakers with normal or corrected vision and no apparent readirg
dizabilities. Subjects received $4.00 for participating in the one hour experiment.

Design. This experiment used a 4 » 2 factorial within subjects design with cre
actor corresponding to relatedness (4 levels: congruent, unbiased, incongruent,
ard unrelated cortrzls) and the other to the presence or absence of a separation
:etweer the second word in a four item sequence and the subsequent related
target (2 levels: separated and unseparated). The separation was achieved by
prese

-+,

.

t"wg a neutral stimulus before the relatec target.

Ziiteen dn‘eren iists were compiled in which the {20 ambiguous words were
civiged 1nt eight concitions: congruent-separatec, unblased-sedaratel,
*..-.-"mgmerx*- separated, control~separatec, congruent-unsecarated,

urtiased-unseparated, inzongruent-unseparated and control-unseparated. With
this grouping the control trials contained an ambiguous word in the same positicn
as the r 1-*=c.' trials, however all items were unrelated to each other, One of the
lgrital ceoision targets in each of the Zontrol trials was taken from the pocl of
targets 'tha*. were related to ambiguous words in the averall stucy, but were not
~z2C as related targets 1'—1 the current subject’'s session. I"» this way, target
woriz served as relatec targets and unrelated conirols an egual N ...be' of times
alrses gutgects. I Halt the trials these targets were ar*e‘:emeu im the thirg
mosition ang in tre other half in the fourth. The neutral items in the separated
triais the third items) were always words, and in the urseparatec +4rials the
rectral items (the fourth items) were alwavs nonwords., The c-itically relatec
target was rever immediately creceded by a nonwerd., The mectral item in ine
-nseparated trials were alwaye nonwords because it helpec balance the
-~oportion of word and nonword responses made by the subjects. Since the
rionwords foilowed the critical items of interest it could have noc effect on lexizal
cecisicrs toc the word targets. Also included in the ligts were 126 filler trials
with different combinations of word and nonword targets.

Materiais and azparatus. Presertation of stimuli and coliection of resporcses
we~e performed by an Acole II+ computer evstem.
l

]
‘e - o
S+imull ccmsisted of

20 ambiguzus words having at least two strongly
essoliated but cifterent meanings chosen from variocus homograph association
merms (Cramer, 1570; Gorfeir, Viviani & Leado, 1932; ‘Jelscm. McEvoy, Walling &

Wheeler, Jr., 1920; and Perfetti, Lindsey & Garson, {974). The mear freguencvy of
these words was 746.4, s=1{1:.0. All word fregquency counts were taken from Rucera
anc Francis (1967). For each ambiguous word four highly associated words were

cncsen from the norms: two words from each of the two meanings strongly
assccieted to the ambiguous word. Because each stimulus word wes to appear
crly ¢mze throughout am exger:imental segsicn, some ercries in the norms were
CisCoalities. In these tasee the experimenter DroVider eguivalert subetituiions,
Twz 0% the znCZ=zz~ winds. one frIT gath Mmearirg, were only LUEes as toriscteal
STITES. ANT TTE TETEITITE twS womlg orly SE8~VEZ &€ lenizal Cefisio- tatgfETs. Uz
™ITE 1TAT ZME S€ TNE Zrimes and ore oF tREe TaTCITE WeTe USET In anmv ttial witr

TELETEI &MIIZJCUE wWCTZ. THE Mear worg frECUENCIES fOr thEese SiiTLll weTe TLLI
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ratec and Jnseparated), and whichever targets were no*t JSeC as re.atec
tamgpe<s within & list were useg as critical control items. The primes that were

Tt used with their related ambigucus word served as neutral iteme for othe
uius worde (560} for the remaining control ang filler 1tems were
ancom ‘rom Kucera and Francis (17870, The .tem5 fom tne nomwens flller
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i this eazeriment: (2D Eapgerimertal am:
12¢& fillem trials., Eeach subyect was presertes & trial TETTITI 2

-
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—aTTll.saT AMIIZGUOUS wCrd on ly oSmoe, Sut across soouects Soit- meanirss Cf a”

amIiIoIoE wioC were orobes arn egual number of timee in eaczh conmoiticn., Al

a=I.z.Z.t words agpeared in each condition am equal numoer of uimes ars ada

T&TIEYE wETE CTIDEC &7 eGual number of times in sach concition atross suteCtE,
S-cigz.~e. In this exgeriment subjects performed a lexical Secision ever

a c
e~ The tm al= WErE eiruziures €2 that subjects performed leizal dezisions o-
iI75 liE%s o4 tarcets gresented ChE wors 4T a fime. That is, the time Cetweer
TETE LITTAT e t".e.; waE the zame as the time beitween trials., Tuzsezoemil o
TTLAlE wETE NTY ZisCrets, and =0 wete Lhiistinguishasie Iy s.ogegts. Tros
S_I.SI7% wEnE (@S¢ liIMELY to be awame OF 2 Sroupf oF relatecd items amI LeSE ikEl
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&<tem g sractize sessicr c< 24 tmieis, sdojects were testes - fthree tiCco-s.
Setwee= eath DlocK of 21 trials thc—, wer2 given rest pericds. Salh cicow Cegas

witt & 'READYY meessage to which subjects pressef a response Key 1S begim.
Targess were sreserteg in the :enter cf the screer and remained there rntl

reSTITSE wat mafe. There wat a blamk periot of 1000 me and ther the neut ta:
a3 preserted, This seguence continued until the e~2 of a tlock at whitk -o:
g-cete" 'READY™ messale appeared. Subjezte made resporces with omE hamc., A

-t
g7 <& waig pressed for ‘wors’ restonees and a rignt Key for nznacos
"esDomzes. The time teiween target Sresertation anC a suby '

; Tre IIZmooter.

All trials in which subjects made an error before or on the critical lexical
item were excluded from analyses. The mean proportion of trials o which
sungects erred in each condition are presented in table 2. Analysis of the error
rates reveaied no significant mairn effects of the related or separated factors,
Lot it ooic :'"'"a*.e a statistically reliatle interaction betweer trese two (FI2.530
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simply an experimental artifact -~ chance variation -- although such conclusions
may be premature.

Insert table 2 about here.

The averages of each subject’'s median reaction times to critically related
items in each condition were calculated. These values are presented in figure 1.
Statistical analysis of these data revealed a main effect of relatedness (F(3,93) =
5.19: p<.003), but no main effect of the separated factor (F(1,31) = 0.31) and no
interaction between separated and relatedness (F(3,93) = {.579),

-

Insert figure { about here.

The pattern of reaction times obtained in this experiment suggests that
selection of a meaning had occurred. That is, a contextually inappropriate
meaning showed less priming than a contextually appropriate meaning in both the
separated and unseparated cases. Since there is no sign of an interaction, it
seems that the presence of the neutral item did not produce a change in the
pattern of reaction times. This result is not compatible with the general
inhibition view, and although the data are in line with the specific inhibition
hypothesis, more convincing evide :-e would be the observation of reaction times
that were reliably slower in the incongryent-separated condition than in the
comparable control condition. Consequently, a fast versus slow analysis of the
reaction times was performed as in the preliminary experiments. It was thought
that perhaps related contexts had differential effectiveness in this experiment,
as it had in pilot studies. If this were the case, then strong signs of specific
inhibitory processes might be present in the slower incongruent trials and not in
the faster trials where context might be less effective. 1f these trials were then
averaged together, an effect might be obscured. The results of this analysis can
be seen in figure 2. .

Insert figure 2 about here.

The analysis of fast responses revealed a significant main effect of condition
(F(3,31) = 3.04, p<.04), suggesting that the selective results observed with the
medians is robust. No other effects were reliable in the fast analysis. With slow
responses a main effect of relatedness condition was observed (F(3,31) = 2.98,
p<.04), as well as a marginally significant interaction between the relatedness
and separated factors (F(3,93) = 2.47, p<.07). The responses to contextually
incongruent trials were much slower than controls in the separated trials. Again,
context appears to have influenced the slower trials to a greater degree than the
fast trials.

The pattern of reaction times in the slow trials provides additional support
for the notion that the selectivity of meaning observed in ambiguous word studies
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i€ not due to attantuon foou ssxr., on particdiar megr;n;s at the expense cf Stnets.
The as.en‘wna‘ view pr =:;:t comparable reaciion times for all mearmings € &
Fomegrach in the separ a\ec.' *ma‘s, because the neu‘c'a; 1temr enoull Introduce a
treak in the focus of attention, and allow any residual semantic active<ion 1c
speec up responses to all related meanings. Since the fata show that responses
for the incongruent condition are even slower than in control trials when a
neutral item intervenes, this view is not supported. The observed interaction
suggests that selective inHibitory processes may have suppressed the automatic
activation of incongruent items. These inhibitory processes may develop slowly
ir comparison to automatic activation processes because they seem to be much
stronger in the slower trials of a subject as well as in the separated trials --
trials where the critical target appears even later in time than the unseparated
trials.

One point concerning the secondary analyses performed in this experiment
deserves mention, Considering the painstaking effort put forth by experimenters
tc counterbalance lexical stimulus items, it seems important to .;ustxfy comparin
disterent items based simply on their relative reaction times and to determine
why contex* weould affect some items differentially. The rationale for performing
the analyses was basec on the notion that socme items may have been more
Z2ifficult tc process than other items. Perhaps low frequency words were mcre
ci¥fizu t anc were responded to more slowly than high freguency words, or
ocertiaps cominamce of association was the crucial factor. A mere detailed
eramimation of what may have caused these different patterns in fast anc siow

szores revealed that the observed pattern could not be attributed to the word
<~gzuercy of the target or to the associaticnal dominance of the targets meaning
<z the Scmagrh agh.

Two amailvees were performed on the data from the experiment in which the
acticr fimes were split into high (greater than 30) or low (less than or eaqual o
frecuency target groups and high or low deminance target groups. Mearn

+ign

> M

R ) B J

sction times for each subject in each condition were obtained for high and low

requency targets and for higher and lower dominance targets. Althougn the
1termate word meanings used in these experiments were all strongly associated
tc their paired homograph, inevitably one member of each pair was assctiated
mcore strongly than the other. Analyses of the high and low frequency breakdown
revealed a main effect of frequency with high freguenty words being responded to
mo~e Guickiy thar low fr‘equency words., The mean reaction time for the hig’\
frecuercy words was 552 ms and 626 ms for the low frequency words (F(4,31) =
22,54, p.001). There was z&lsc a marginally significant main effect of conditicn
that was consistent with the selective sattern cbserved with the other analvses
(E(.::,‘?B; = 2.61, p=.08). No other significant effects were observed. Because this
breakdown failed to produce significant interactions, it seems that the effects
observed with the fast/slow analysis cannot be attributed to the frequency of the
targets.

The aralysis of the dominance breakdown only revealed a main effect of the
dominance factor with responses to dominantly associated targets being reliably
faster than responses to less strongly associated targets. The mean response
*ime tc more strcngly associated targets was 5&0 ms, and for lese strongly
associated targets it wag 597 ms (F(!,3%) = 4.9, p<.04). Hence, this analysis also
failed to cecount for the pattern of resulis cbtained with the fast anc sicw
ol T-TX W Thus, litile zzonsistermcy aopeared between subjects as o what
Jtes ‘Cificult’ iteme.  Thus, the fast/siow gSivisidrn "Emaing &E the
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Zirersicn zacable o7 reliably icentifvimg the mere diffizult iteme trat e.-:iz:it
glronger cortert effecte,

General Discussion

Tris experiment presents a useful method for distinguishing between the
general and specific innhibitory explanations for ambiguous ward studies. The
evidence indicating that reaction times to contextually incongruent targets in the
separated trials were ncot faster or equal to but even slower than unrelated
sntrols suggests that specific inhibitory processes suppressed the activation of
tnose concepts. The effect was nct caused by army general inhibition produced by
the focus of attention, since this view predicted comparable facilitation for all
meanings.

Jhen comoaring the conditions surrcunding the lexical ambiguity studies (e.g.
"ar‘:el, {220; Orifer & Swinney, 19Z!; Swinney, 1979; Tanenhaus, lLeiman &

Seiderberg, 1979} and the Sitroop studies (Neill, 1977) that support the automatic
.n:;b.t:r) nction, several commen asoecis arise. First, in both situstione there
ie altivaticn of multicle cocdes. In the amsiguity studies there 15 activaticn cf
the ditferent worg meanings, anc in the Stroop studies there is activation of otk
the cclor word and the ink color. b.’hen this occurs, attenticn may select cne of
tne Icoes fon comtinued processing. (o Stroop studies the umselected code 1 the
crimted words and in lexical ambiguity studies the unselected codes are ali of the
inappropriate meanings. Cormseguent uporn making this selection, automatic
imhibitory processes may be triggered for the Lnselected codes.

Tras. it ig possible that attention mediates selective inhibitory processes,
altmalgh (v in itself mav ncot be the primery scurce of the inhibitisn., Just as
semaniic aclivation may reguire some cegree of attentm., <0 observe effects
"~'e"'r’. et al,, 1933 automatic mhlbhory processes may also r‘equire scme

atte~<icral precursaon. This is further supportes by the fact that the selective

oa%ttermt was ciserved only when subjects performed lexical decxsmns on alli the
items in a trial, and rot in preliminary experiments whern they simply read the
=riming words as they flashed on the screen. Hence, attention may serve to
t~igger the specific inhibitory processes that suppress a meaning. From this, a
model of speczﬂc inhibition emerges in which there are three stages. The first
mv:‘lves muﬁc‘ple activation of codes, the second involves selective attentiocn,
ang the .ast .s the triggering of inhibitory processes themselves.

Iir conclusicn, this experiment supoorts the notion that automatic imnibito-v
SrICpSSes a.n&.:;:;":' “o semanrtic activaticn processes exist in semantic memery,
~mthe~mcre, 1T eogoeste that these internoczal inhibitory processes are largely
~gsccrsisie for tne su:p"essmn of unseiected meanings in lexical amitiguity
siucies. This is not to say that attention plays no role in the resoluticn of
ambiguities. It is possible that it acts to trigger the selective imhibition for
unwarted meanings. To pursue this, it may be interesting to investigate exactly
how attention might interact with specific inhibitory processes in this paradigm.
One might compare the patterns of activation observed when attention is
ceflected to neutral items falling between an ambiguous word and a related
temzet to wher attention is "free-floating” for equal amounts of time. Such
comzarisorns might determine it there is eny significance to acave»/ processitg
mEotTaL iterm for atiention toa trigger speci-*' inhibition of imappropriate
Tgatitge,
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Examples of the Stimulus Trials Used

Unseparated
1 Item
Condition 1 ey ic: 4
Congruent BoDY ORGAN HESET SHIF
Unbiased TILT ORGAN HE&RT SHIP
Incongruent MUZIC ORGAN HEART SHIF
Contral PINT BGAST HE&RT SAND
Separated
. Item
Condition 1 2 2 4
Zongruent BODY ORGAN SHIF HEART
dnoi asec TILT ORGr SHIF HEART
: Incongruent MURIC ORGAN SHIF HEmET
N Contral PINT BOAST SAND HEART
)
Mote. Critically related targets are underlined.
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Subjects’ Mean Propertion of Trials with Errcrs

. Unseparated Separated
P

)

o

: Congruent .06 .03
= Unbiased .04 .08
¥ Incongruent .08 .08
o
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g

R

o

G

)]

<«

2

4

18




U
A
X
Figure Capticns
L
Figure {, Means of subjects’ median reaction times to critical targets in each
X conditior,
A Figure 2, Means of subjects’ fast and slow reaction times to critical targets in
each condition.
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Figure 2
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