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f“'and semantlc TeveTs or 1f task demands term1nate processtng a

‘-f”ﬁf:imore shallOW 1eVe]s

- ABSTRACT L

s : N .
@ : "‘k‘

The present study was an 1nvest1gatloh of a Tevels of i

'Ttprocess1ng approach to the percéptton of verbal mater1a] (Cra1K &
,atLocKhart 1972) The goal of the 1nvesttgat1on was to determ1ne

T_ﬂ'1f words are automat1ca11y encoded to the structuraT phonemﬁi |

t

| The method used lnvolved concatenatlng standard TeveTs o/

-

processtng ortent1ng tasks (semanttc phonem1c and structura])

fff.w1th ‘a Tex1ca1 dec1s1on tasK There were Four pr1m1ng
‘Tf'reTat1onsh1ps between the Tevels words and the lex1cal dec1$1ont
‘ %ittems (assoctat1ve rhym1ng phys1ca11y s1m1lar and neutral}
’L”vaor exampTe the levels word for a rhyme dec1s1on m1ght be dog
Vaghlmmed1ate1y foTTow1ng th1s a Tex1cal 1tem would appear -A“v;,
:r:'pgassoc1at1vely related Tex1cal ttem wou]d be cat a rhyme '{éﬂfak
‘flb;ifrelat1onsh1p Tex1ca1 1tem would be IOQ. a phystcally retated
’Qﬁf]ex1ca1 1tem would be dlg, and a neutral 1ex1ca1 1tem would be
Vfﬁf}cé‘ It was assumed that the TeveTs at wh1ch the Teve]s 1tems

‘f?jfwere encoded would determtne the1r eff1cacy as pr1mes in each of

b ;{1nf1uence pr1m1ng effects, shoqu provtde a measure of the degree

:fbfVQto whlch they controT sttmuTus encod1ng b‘_b wf'”a :”,° tf7tf';k

The most 1mportant flnd1ng was a comp]ete suppress1on of

-fxﬂfassoc1at1ve pr1m1ng 1n the semant1c or1ent1ng cond1tton compared~}

a 3f?ito a control cond1t10n where part101pants dld make any type of

. K - ' R R B s : S [ . s P
N e ST g : . ;o

.q. . ’

ﬂ{ﬁ#hthe pr1m1ng relat1onsh1ps type Thus, the way or1ent1ng tasKs_f



e

' dec1s1on about the levels word . This supp&es*t

‘iﬂphonem1c leve! in the st?uctural task. ,-’*9.

o
' o

/ | o
,ny assoc1at1ve

processes in the semant1c condltlon dammna@#zw ﬁgﬂx semantwc

v\,ﬁ.r‘“

.access alone is not sufficient to support asso§1atlve pr1m1ng

Thus the lack of assoc1ative pr1m1ng 1n noh- semant1c tasKs foundi

1n the present study’ and other stud1es should not be 1nterpreted

was strong ev1dence that process1ng 1s term1nated pr1or -to the
1semant1c level ! DeSp1te the fact that 1nter task 1nteract10ns :

' m1ght be d1srupt1ng the processes underly1ng pr1m1ng, there was

some ev1dence for process1ng cont1nu1ng automaI1cally to the R

¢

~

' The apparent presence of these 1nter tasK 1nteract1ons'

‘ between the levels and the lex1cal tasks led to the hypothes1s _5

Y

J

'1lthat these 1n¢eract1ons contr1buted to the to the suppress1on of

/

“.'a55001at1ve,pr1m1ng The presence of such 1nteréct1ons suggests_

caut1on 1@ mak1ng 1nferences about the type of process1ng that

occurs in a s1ngle tasK alone from data collected using’ a

‘contenated‘task methodology,
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‘ Introductlon S '\“'v

. ) x <
The pUrpose of this study 1s to 1nvest1gate an approach to.

perceptua] process1ng of the prrnted word wh1ch assumes that

vh1ncom1ng verba] 1nformat1on may be encoded at a number of |

& -

f_fd1fferent 1evels (Cra1k & LocKhart 1972) Th1s study w111 be
»wconcerned w1th1the three 1evels of process1ng most common]y ;

'bfreferred to 1n the 11terature (1) structural (2) phonem1c, tS),fﬂ

B Vsemant1c , It w111 focus on the degree to wh1ch task or1ent1ng

3demands control the 1eve1 to wh\ch a st1mu1us 1s processed Theft

g

-; method to be used 1nvolves assess\ng whether or1ent1ng quest1ons'uflrfk'

'__affect the ab111ty of a target word to act as a pr1me for a-

';subsequently presented word Presumably, th' eff1cacy of the

'ftarget as a pr1me 1s an 1nd1cator of the leve1 to‘ h1ch 1t was

processed

It w111 be assumed that process1ng at the structural 1ev i

’produces a representat1on or code of the physwcal appearance of a

'fword phonem1c 1evel process1ng produces a code of the sound of

p‘fthe-word and semant1c 1eve1 process1ng produces a code of a

@

;.‘mean1ng of the word f In th1s study.,the term code w111 be used ;f.

o

"to refer to a relat1ve1y 1mpermanent act1vat1on of the human

f;n_perceptual cogn1t1ve system At some 1evels of process1ng,;th1s

‘-3:act1vat1on may be purposeful]y\\a1nta1ned by rehearsal and 1t mayuho

o be part of the process 1ead1ng to much more endur1ng changes 1n{fﬂlub'”

4

- 5the perceptual cogn1t1ve system
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: (ser1al parallel, exhaust1ve self term1nat1ng,

B

One area in wh1ch a. levels model has been frequently/offered

as. a descr1pt1on of perceptual process1ng of the pr1nted«word is

;'human memory (see Cra1K & Lockhart 1972 Cra1k & Tulv1ng, 1975
v:'fFr1edman & Bourne 1976 dacoby, Bartz & Evans dacoby & Cra1k

1979;‘Park1n, 1979) ‘ Thts part1cular model has generated a-

’gatremendOUShamount of-research-' However, the model has not been

CR

-gfleshed out 1n regards to the dynam1cs of 1ts perceptual

lf_fprocess1ng component (Tre1sman, 1979) One way to elaborate the

o il g

'r“model would be to ut1l1ze a contemporary human v1sual 1nformat1on
gadprocess1ng framework (see Townsend 1974) L It nnPht be fru1tful
‘rlto 1ntegrate a ’levels approach’ w1th th1s other w1dely used -
-‘iframework To. this end a set of b1polar d1mens1ons commonly

'fused to descr1be v1sual 1nformatlon process1ng systems» f.f(f »f,.

g

lflndependent dependent and l1m1ted capac1ty unl1m1ted capac1ty.bul
7:Townsend 1974) could be used to- 1nvestlgate process1ng dynam1cs
v_nw1th1n and between levels v lvz x-ﬁi‘ 'g7;1 qif'}f'l;d"-',:;
Models can dlffer in numerous ways 1n the1r 1nter level ST R
'fdprocess1ng dynamlcs on these b1polar d1men51ons Th1s thes1s_
w1ll focus on one b1po.ar dlmens1on self term1nat1ng versus

°exhaust1ve process1ng as 1t m1ght apply to a general levels'

'tfy-\framework of perceptual process1ng . y*tl~’,3 e :v‘,QL;E

',\ .

In an exhaust1ve system once process1ng 1s 1n1t1ated 1t

'fgfproceeds through all levels - Although not formally 1dent1cal

~the concept of exhaust1veness 1s closely l1nKed to the concept of ,ff,.u




‘automatic (Posner &'Snyder“ 1975) 'where autom ic refers to a

'process wh1ch occurs’w1thout us1ng capac1ty and 1thout the

subJect's vol1t1on In th1s paper exhaust1ve pr/cess1ng w111 be
| ';cons1dered to proceed w1thout the subJect s vol1&'on
A se]f term1nat1ng system is def1ned as one i wh1ch ‘ : : .

des1red code The fact that exhaust1ve process1ng m y be

processes must be under consc1ous contro] The tasK d mands,'
: _hrather than the subJect, m1ght control the term1nat1on
tprocess1ng pr1or to the act1vat1on of other codes . While
i se]f term1nat1on may have a connotat1on of ser1a1 proces 1ng..'
fthere is no 1ntent to restr1ct theor1z1ng to ser1a1 models
eone asiymes that the output of structural 1eve1 process1ng
"'becomes avatlable before phonem1c level output wh1ch 1n turn
ft'iprecedés semant1c output the pred1ct1ons in re]at1on to -"
hzse]f term1nat1ng versus exhaust1ve process1ng are 1dent1ca1 for
: ‘parallel and Ser1al mode]s Such an assumpt1on has been made
| rVexp11c1t by Cra1k and Lockhart (1972) Posner (1969 1973) and
eLe1ber (1977) and seems 1mp11c1t in much other research | ‘
| Other models of 1nformat1on process1ng in the 1;terature.‘
.'thave qu1te a d1fferent view of 1nformat1on processiné than the

fqne presented so far Both the cascade model proposed by

:V_cC1e11and (1979) and the 1nteract1ve model of read1ng proposed',}

"‘hdby Rumelhart (1977) assume that d1fferent codes do not become

vv'
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. ava1lable in an all or -none fash1on fon further processtng
LInstead ‘1nformat1on from a part1cular stage (or level) of

‘process1ng becomes ava1lable for process1ng at other levels, ‘even

" as process1ng cont1nues at that level. Thus, these types of |

| models do not produce a str1ct temporal order1ng of’ the |

,'_ava1lab1l1ty of dutput from d1fferent levels of process1ng In

fact, the 1nteract1ve model expl1c1tly assumes that some h1gher

level output precedes lower level output Nevertheless, both the ‘ﬁ /

N

-cascade and the 1nteract1ve models do seem to 1nclude a less

stract orderlng, in wh1ch the lower level process1ng is generallyﬁ
| completed first. - ' _' R A

. . These more recent models can st1ll be dlchotom1zed on- the
;d1mens1on of self termwnat1ng versus exhaust1ve but the .

- pred1ct1ons d1fferentnat1ng self term1nat1ng verSUS exhaust1ve.

_become quantwtat1ve rather than qualltat1ve For example w1th1n'n'

= .
- an 1nteract1ve mode 1, process1 g wh ch term1nates when st ctural:~_

.level processang 1s completed would produce a weaker semant1c
.code‘than‘would semantnc p;oce551ng Although the standard
‘levels approach has been challengedqby more 1nteract1ve modelf |
'u(Baddely,_1978 Cra1k & dacoby, 1979) some support for-the moref
extreme v1ew of process1ng order1ng st1ll ex1sts (Cratk 1979)
“The or1g1nal leve}s of process1ng model (Craik & LocKhart
l§72) assoc1ated w1th th1s str1cter temporal order1ng,also was
concerned w1th the issue of whether task demands determine the
"leyel.to wh1ch a‘stqmulus~js_processed, LIt maintains that

g
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" perforﬁance on a memory task is. a function of the perceptual
'ana1yses carried‘out\on the stimulus. at acquisition: A stimulus
hmay be encoded at a shallow or a deep 1eve1 the deeper theilevetf
'Jof encod1ng. the greater the probab11ty of successful recall or
‘recogn1t1on There is a genera] consensus that the order of

1'1evels in 1ncreas1ng magn1tude of depth 1s structura] phonemic,

'then semant1c

A cruc1a1 assumpt1on of th1s approach is that the

exper1menter can control the level to which the part1c1pant-

processes the verbal st1mu11 This procedure cons1sts of asking’
fthe subJect var1ous types of quest1ons (Hyde & denK1ns, 1969

'hCra1K and LocKhart 1972) ‘It is assumed that these quest1ons

determlne the way 1n wh1ch he/she w111 encode the st1mu1us words

A semant1c or1ent1ng quest1on such as '’ Is pearl a Jewel?’

o ensures’ pearl' is encoded to.a semantrc 1eve1 Similarly, a

phonem1c or1ent1ng quest1on such as ’Qoes pearl rhyme wrth fur7°’
ensures that ’pearl’ 1s encoded to a phonem1c level A

structural or1ent1ng quest1on typ1ca11y asks if the word is ‘in

4

upper case or: lower case or if a certa1n letter is. present in

the word Not only is 1t assumed that the or1ent1ng quest1on

pensures encoding to. the spec1f1ed level but it is also assumed R
vthat the or1ent1ng quest1on prevents'encod1ng to any deeper level
'viCra1K,'1979).,EIn a 1arge number,of stud1es, 1t.has_been the
‘ case.that sUbjects'whodareiéiven‘deepertleVel orienting duestions*

‘show substantially higher reca11 and/or recognitfon than'subjects.'

-
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.who ‘are g1ven shal]ow 1eve1 or1eﬂt1ng questions. There is no-
1ndependent evidence, however, that the d1fference in reca]t
._due to 1mmed1ate d1frerences in depth of encod1ng at presentat1on
produced by the d1fferent or1ent1ng quest1ons IQ.fact, stud1es
.by Morris, Bransford,'and FranKs (1977) and McDaniel Friedman

“and Bourne (1978) show that the typiCal 1eve1s effect can be

reversed depend1ng ‘on the type of testkysed ‘Nevertheless, 11 is

a cr1t1ca1 assumpt1on of the Craik and lockhart mode 1 (1972).thatb

the perceptual system 1s self term1nat1ng under the control of

I3

the or1ent1ng quest1ons - o

, Tr1esman (1979) has also noted the 1acK of emp1r1cal
,‘ev1dence for d1fferent1a1 perceptual process1ng She'outlines a
. number of ‘ways. that 1evels as process1ng mechan1sms might be |
1nterre1ated,,and po1nts out that d1sentang1tng the'
1nterre1at1onsh1ps may ‘not be an easy tasK Yet 1t 1s a
'necessary task, if. one is to develop fully a 1evels model of
~perceptpat/process1ng. The present 1nvest1gat1on 1s seen as a
>}f1rst step in - that d1rect1on | | | _ ) »
| -The preced1ng paragraphs br1ef1y descr1be the or1g1nal g}'
:1evels of process1ng mode] _ However, there is some degree ofu

uncerta1nty as to. whether the theor1sts or1g1nal]y assoc1ated

w1th the approach st1l] maintain (1) that depth of process1ng is

a cr1t1ca1 var1ab1e in determ1n1ng the durab111ty of the memory

,trace, and (2) that the exper1menter can control the 1eve1 to

_wh1ch the subJect processes 1nformat1on The current theoret1ca1



poéition of those theorists_is not critical to the preéent study.
Nevertheless.»their position wi]t intluence-the directton of the.
discussion of thefresu]ts and these results may be re]eVant‘to ,
“their position Thus, their current‘position’concerning these

"two quest1ons should be. c1ar1f1ed

W1th regard to the f1rst quest1on, Jacob ‘and-CraiK 11979)

--(

state that d1fferences in memony;peg&g:mance are ot‘determined

hsolely by d1fferences 1n depth of process1ng 1 tead. they
- ma1nta1n that the - concept of dlstlnctlveness 1slalso necessary\to;#’
'explatn these d1fferences.. D1st1nct1venes§‘1s ard1mens1on
related to how easily dtscrimtnabte a trace is within the memory
system‘ D1st1nct1veness may covary w1th depth but it 1s a]so
dependent upon the degree and type of elaborat1on w1th1n a 1eve1
Th1s concept of elaborat1on comes from- Cralk and Tu1v1ng (1975)
where elaborat1on is def1ned as | breadth of ana]ySIS w1th each
'doma1n Thus sttmul1'can be encoded to the same level but’
differ in the elaborat1on of encod1ng w1th1n that level, "a
ﬁhnlmaI core encod1ng can be elaborated by a context of further
’ structura] phonem1c,‘and semant1c encod1ngs (Cra1k & Tu1v1ng,m
1575) l The concept of code in the present paper 1s similar or
'1dent1ca1 to the concept of ‘minimal core encodtng used by Cra1K
’and Tu]v1ng and does not necessar11y refer to more elaborate |
‘encod1ng w1th1n a doma1n R |
D1st1nct1veness is not solely dependent upon pure

_felaborat1on wh1ch refprs to quant1tat1ve encodlng, but 1s a]so

'~§§
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dependent upon the degree to wh1ch the encod1ng d1ffers from '
other encod1ngs It is this 1atter attribute of "the encoded
1nformat1on that makes an encod1ng d1st1nct1ve

Ak
It cannot be denwed that researchers assoc1ated w1th the

'levels approach have made the preceding and other modifications

to the1r mode] ' In fact most of the recent emp1r1ca1 research

produced by the 1nvest1gators from a 1evels framework has focused
| .

- on the e1aborat1ve processes wh1ch are presumed to take p]ace

“shares exp]anatory power

with a level or a doma1n of processing (F1sher & Craik, 1981)

frHowever many theor1sts do not entirely w1sh to drop the . concept

of depthras a predictor“Qf\:emory performance Instead 1t now
th these other-concepts For example,v

Cra1k and Tu]v1ng 1@75) st111 ma1nta1n that retent1on after a

jm1n1ma] semant1c analys1s will® lead to a more endur1ng trace than

',extens1ve structural process1ng Also, dacoby and Craik (1979)

-retain’ the not1on of depth 't o\\escr1be qua11tat1ve d1fferences 1n -

Ly

N : : (
\ . i . . . . : .
A . . .
N . A . . . - . . .
L o . | . ., . .
§ : - . . . . .
‘.\ - : “x . . - . .

' encod1ng processes . Thus,ywh11e d1fferentes in memory

fperformance are no 1onger eXp\a1ned pUPer in terms of depth it

appears that the assumpt1on that memory performance is a function
of depth, " 1s‘st11l~a cornerstone to this approach.
With regard to the'Whetherflevelsvtheorists’Sti1l assurie

that v1sua1 process1ng of words is a self term1nat1ng process

9that can be contro]led by or1ent1ng quest1ons, the theor1sts 0
X :

themselves seem undec1ded They def1n1te1y do not want to

v ma1nta1n that on each and every tr1a1 under all cond1t1ons,_the”7

\

>



'only 1nformat1on encoded by the subject is that needed to answer
the encoding question. Jacoby and Cra1k (1979) argue bhat if
after determining whether words are in upper or lower case,

subJects recall the words. they must have encoded more than the

v

information that a word was pr1nted in upper (or | Tower) . gase

>

pr1nt., However,cth1s does not dlrect]y addreés he - .
Selfaterm1nat1on issue 1n relation to between- 1evels processing.
That 1s, subJects may encode more than 1nformat1on about the

case, but they do not necessar11y encode beyond a structura] )
- level to a phonem1c or semantwc 1evel They may very Well have,

encoded a’ 11tera1 or abstract v1sua1 (structural) copy of the

“word. .
| Cra1K and Tu]v1ng 11975) are a bit more exp]1c1t about
whether the level to wh1ch the system cont1nues process1ng is

- always control]ed by the or1ent1ng question. They ma1nta1n that
Ar1f the subJect is- g1ven an 1ntent1onal 1earn1ng)instruction (that
bis, he Knows he must recall the words presented) jS"
1mp1aus1b1e that proce551ng 1s term1nated at a- shal]ow 1eve1
~even in a sha1low or1ent1ng task. | Xet in a more recent
theor:t1ca1 statement ~Lockhart, CraiK and dacoby (1976) appear
to reta1n the role of self- term1nat1ng proce551ng in their
~theory. "We do not bel1eve it 1s very usefu] to talk about
verbat encoding as automat1c (read exhaust1v£ except perhaps

in certain“conteth ' They adm1t there may be except1ons to 'the

genera] statement that process1ng proceeds only as far as the
g ) ’

i
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target depth but nevertheless maintain that such cases are gust
exceptions. Also, Craik (1979) defends the self-terminating
view,‘stating that it is unlikely that a non-semantic orienting
task may simply yield a weaker semantic @race instead of a
qQalitatively different code. In summary, it seems thét the
cénbept of self-terminating processing that is controlled by
o;ient{ng questions is still central to‘the_levels of processing
mode 1.
Empirical Evidence on the }ssue:of Exhaust iveness
There has alréady been a great deal of research that relates

to the jssue of self-terminating versus exhaustive procéssing.
Much of this reéearch has been done in the area of memory, with.
- direct reference to a levels of processfhg model. However,
research from other areas ajSO relates to this issue. For !
present purposes.the empirical evidence both for and againét
self-terminating processing will be broken down into evidence
from memory reéearch and evidence from other areas.
' Evidehce from Memory Studies Contrary to a Self—Terminating Model

- Coltheart (1977) and Wright, Ciccone. and Brelford (1877)
‘present évidqnce which they interpret as cohtrary to a

self-terminating model. 1In Coltheart’s and Wright et al.’'s

experiments  the semantic and phonemic 'levels manipulations were

presented as within-subject variables\‘ After presentation of the

1tems‘subjects were given a sgrprise F9cognition test. In both

studies, it was found that that subjects made as many errors to

y @
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.‘d1stractors that were semant1ca11y s1m11ar to the phonemrca]]y

»,tprocessed 1tems as they d1d to the d1stractors phonem1ca11y

S

fts1m31ar to these 1tems The false a1arm rate was h1gher for both 3

“tnthese types of 1tems than for control d1stractors Dn the bas1s

" of their results both Coltheart (1977) and Uright et al. (19771 ?ﬂ“'"

o Yy f
“uma1nta1ned that subjects cou]d not be term1nat1ng process1ng when ,

x”*iythe re]evant phonem1c 1eve1 was reached Instead they a]so must

uff:be process1ng the st1mu11 at the semant1c ]evel

Th1s 1nterpretat1on cou]d be quest1oned on a number of

5grounds F1rst Dav1e5'and Cubbage (1976) _us1ng a s1m11ar

"Tfabove 1nvest1gétors They report that subJects ina phonem1c';f"
"”pteor1e“t‘”g cond1t1on, who were g1ven an 1nC1dental recogn1t1on

V'Tjiftest made more errors to phonem1ca11y s1m11ar d1stractors than

v

7;to semant1cally re]ated d1stractors A plaus1b1e exp]anat1on i’
'-Ethat Dav1es and Cubbage (1976) used a between subJects des1gn,;'g

. f;fwhereas, Wr1ght et a] (1977) and Coltheart (1977) ppesented a]]wﬁ'T‘“

\

s feythree types of or1ent1ng quest1ons to each subJect It may be
1itthat on]y a w1th1n subJect des1gn 1nduces the subJects to process
v”oto a]l 1evels and reduces the eff1cacy of or1edt1ng quest1ons

f; »tTh1s hypothes1s is supported by the results of Chltheart s second

‘5*exper1ment 1n wh1ch a between subJects des1gn wds’ used »beA'

(IaSUbJeCtS who were presented phonem1c or1ent1ng quest1ons at
wfach1stt1oh the pattern of results was more s1m11ar to Davwes

";g‘aﬁafcubBAQé (1976) Phonem1c or1ent1ng 1tems td wh1ch subJect -

":,f;;%st_;} f}l;v?f1»;}:«:17

?fparad1gm present resu]ts wh1ch are 1n d1rect conf11ct w1th the’f,fft'l‘i

vl
Cra®



':_1nterpretat1on from one. in: wh1ch subJects are assumed to encode

';responded negat1ve]y st111 produced h1gher errors to semant1c ;

'vd1stractors than to neutra] d1stractors However 1tems to wh1ch

”'subJects made pos1t1ve phonemlc dec1s1ons produced as many error§

_to neutra] d1stractors as they d1d to semant1c d1stractors ;“”_; fs~%sr

«
N

' Overa]] Co]theart (1977) concluded that non semantﬂc or1ent1ng

“qfthquest1ons d1d seem to reduce semant1c encod1ng

R A more general cr1t1c1sm of the 1nterpretat1on of the ]“
' dfresults of Co]theart (1977) and Wr1ght et a1 (1977) 1s the

7;u1ty in determ1n1ng whether the effects they report are the

'frecogn1t1on phase of the exper1ments o For example, 1t 1s

?f;p]aus1b1 that 1n these exper1ments the to be recogn12ed 1tems

"are or1g1na11y phonem1ca11y encoded and are only semant1ca11y

‘-y[encoded dur1ng the 1ater test tr1als (perhaps because of semant1c ‘

‘ﬁ,fpr1m1ng by the semantlc d1stractors) These types Of

'fexper1mental tests cannot d1fferentlate the va11d1ty of th1s

.;J;semant1ca11y dur1ng the presentat1on of phonem1c 0P1ent1ng r;'

Other data have been used to cr1t1c1ze a se1f term1nat1ng

’h_mode1 Postman, ThompK1ns, and Gray (1978) argue that at 1east

'on some trﬂa]s subJects must encode to a deeper 1eve1 than theylsrn“

'-1_task demands, because recal] 1s not zero follow1ng structuralu.

Jq .‘

s
b

o f“\,.ﬁv

s of encod1ng processes or processes operatlng dur1ng the : T

-
A

aor1ent1ng quest1ons Th1s argument 1s based on the assumpt1onvf_sgj;,v.;

o f»that the only poss1bJe representat1on at a structural 1eve1 l

H "
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“11nformat1on concern1ng the case in wh1ch the word is pr1nted

This is not a necessary assumpt1on Instead structura] 1eve1

ulc‘process1ng m1ght cons1st of a. record of procedures (Ko]ers, 1975)3’__-“

or a 11tera1 v1sua1 copy ( Kro]] and Parks 1978) ln fact

"r‘structural representat1on s1m1}ar to 1atter suggest1on would seemffg -

,fja,to be an appea11ng bas1c assumpt1on of the spec1f1c structural

'h:llevel process1ng Dther ev1dence c1ted by Postman et a] (1978)an.,“_f'ahv

1s the substant1a1 overlap between d1str1but1ons of 1tem ’->
”'»:d1ff1cu1ty under d1fferent encod1ng cond1t1ons (Postman & Krues1, y
1977 Postman et al 1978) They argue that s1nce the same

.L'yﬁ1tems tend to be the most d1ff1cu1t across or1ent1ng cond1t1ons,:

'the 1tems must be encoded 1n the same way across or1ent1ng

]'cond1t1ons Postman et a1 's. (1978) 1nterpretat1on of th1s'~”

v"-qieffect 1s not the only plaus1ble one F1rst : 1arge number of

'\word attr1butes are pos1t1ve1y correlated (Whaley, 1977) : It maygf-“

o

‘feemay be d1ff1cu1t to process for all tasks because of 1ts va]ues

J‘

?]t{on d1fferent but corre]ated attr1butes Second 1t is poss1b1e
Sooin sequent1a1 process1ng that 1tems wh1ch are d1ff1cu1t to P'° -
"'ffprocess at an early stage w111 prov1de poorer 1nput to latervf:?;
yt zdstages Therefore,_1tem d1ff1cu1ty w11t’be correlated across
’vﬂhpf1evels | F1na11y,_1t 1s plaus1b1e that the 1nter1tem correlat1onslh

~;cou1d ar1se from processes occurr1ng at recal] rather than at

,;encod1ng

'be that an. 1tem 1s encoded d1fferent1y in. the d1fferént tasks but;"h'
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The latter cr1t1c1sm also app11es to a number of other |
o studles wh1ch have produced effects purported to be contrary to af.
lself term1nat1ng model = For examp]e Hyde and denk1ns (1969

i71973) report of assoc1at1ve c]uster1ng fo110w1ng a non- semant1c »

'or1ent1ng tasK and Hunt E111ot, and Spence s (1979) report of anf;‘

) 'effect of assoc1at1ve mean1ngfu1ness on reca]] fo]low1ng a ;

drinon semant1c or1ent1ng task both used long term reca]l as the

“‘};dependent measure It cannot be determ1ned whether the obta1ned

r&-”effects ar1se dur1ng encod1ng,_the retent1on per1od or dur1ng

'arecall S X o
| Ne]son, Wa111ng and McEvoy (1979) offer another

'f*fdemonstrat1on aga1nst the eff1cacy of or1ent1ng quest1ons as a :

Htjemeans of prevent1ng encod1ng to a semant1c 1eve1 In the1r

.h"fjsecond exper1ment they ran a mod1f1cat1on of the usua] phonem1c

]:gor1ent1ng procedure SubJects were presented 48 rhyme pa1rs w1thﬁ"“”'

f_24 s1ngle mean1ng targets (e g ' tower flower) and ‘24 dua]
“wfmean1ng targets (e g peck deck) Then on. the unexpected recallgft
[ttest subJects were cued w1th assoc1ates of the target words

A

i‘;(e g tullp as a cue for f7ower and cards as a cue for deck)

'".-It was found that reca]l was s1gn1f1cant1y h1gher for the s1ng]e .

e

“mean1ng targets than for the dual mean1ng targets It was

’,asserted that recal] was 1ower for dua] mean1ng targets (such as r't'

e deck) because they were encoded in elther of two ways (as in boat,‘?‘.

'F§or as 1n cards) and the cue. (card) was. effecttve for only one of .

5 these encod1ngs NevertheTess, the des1gn is weak W1th regard to_',~"
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: any conc1u51ons concern1ng the way in wh1ch the target words are

1mmedrateTy encoded The effect may be due to- the act1vat1on of

a semant1c representat1on for the words at recaTT rather than

“Q}jdurtng the encod1ng . The use of assoc1at1ve cues may 1ntens1fy

iz

) R any tendency to act1vate the semant1c representat1ons dur1ng _f
- recaTT ; | L | e |

In summary, there is converg1ng ev1dence that processwng 1n L

the standard TeveTs parad1gm 1s not seTf term1nat1ng However
the des1gn of these stud1es Teaves some quest1on as to whether
the cr1t1caT effects are. the result of processes occurr1ng at "h
encod1ng or dur1ng retr1evaT A demonstrat1on of ev1dence
obta1ned at the t1me of encod1ng woqu be much stronger support
for exhaust1ve process1ng ; _o~}~¥"'-u;-v;hﬂu ‘gt@t

Evzdence from Memory Studles Supportzng a Self Term;natlng Model

The most c1ted ev1dence 1n the T1terature support1ng

seTf term1nat1ng process1ng the fact that deeper TeveT or1ent1ng :

quest1ons Tead to better recaTT However, depth as an

"ft- expTanatory concept is totaTTy confounded w1th recalT thequ"*

phenomenon that 1t 1s expTa1n1ng NeTson-(1977) aTso has noted

-th1s o1rcu1ar1ty The Tack of an’ 1ndependent measure of depth

tr1v1aT1zes th1s ev1dence More acceptabTe ev1dence 1s presented

by dacoby,.Bartz,,and Evans (1978) They found that assoc1at1ve

mean1ngfu1ness (m)_tnteracted w1th or1ent1ng TeveT The semant1c

[

or1ent1ng quest1on group showed greater benef1t from h1gh mf

nonword T1sts than d1d the phonem1c or1ent1ng group : The authors :djipdf:”



'hh‘study the st1mul1 were nonwords rather than words 'As

'{?}t demonstrat1on w1th word st1mu11 would prov1de greater:':

, . . 16
‘v“ .  / .. N : | o . i €;;>

po1nted out that these data support the content1on that or1ent1ng

quest1ons do contro] the type of encod1ng However, in: th1s

R

o genera11zab111ty "13;f ;F ‘ahfﬁ;

v al

va:EVIdence From Other Sources Contrary to a Self Termrnatrng ‘Mode] t-f‘f

'f; An obv1ous source of data re]ated to th1s 1ssue 1s the d1chot1c

'La11sten1ng research Certa1n stud1es 1n th1s l1terature suggest

wnvthat even when the task requ1res subJects act1ve1y to 1gnore f

'T:_f3semant1c 1nformat1on from the unshadowed channel semant1c ,'1""

g 5;hfprocess1ng st111 occurs (Corteen & Wood 1974 LeW1s 1971

"n_J;MacKay, 1973) f Even 1gnor1ng the fact that that certa1n of these

'f1nd1ngs have not or cannot be rep11cated (see Ward]aw & Kro]l

5f1978) the degree of genera11zab11111ty from the aud1tory

:f’f:moda11ty to the v1sua1 moda11ty 1s unc]ear Bes1des the

"=]d1fference 1n moda11t1es, the tasK demands a]so are qu1te

tjd1fferent In the d1chot1c 11sten1ng task subJects are to B

”;process ‘some: words and to 1gnore other words ; In the levets '

'fhmemory garad1gm subJects are to process spec1f1c features of ¢.¢jh'

»

rl;words and presumably 1gnore other features of the same words 'th'“

g I
”gﬂmay be that se]f term1nat1on occurs for 1evels of process1ng

'°'wrth1n a s1ng]e 1tem (as 1n the ]eve]s parad1gm) but se]ect1ve

h;process1ng does not occur between words (as in. the d1chot1c '
":;11sten1ng parad1gm) h;yﬁgziﬂk;f“f"';v7"x"f“; .‘;j' f\fffvfji

- Lot
R
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Other ev1dence apparent]y contrad1ct1ng a self- termin vng‘
model comes. from research 1nto the Stroop effect In th1sd\£\b_~
qrad1gm the part1c1pant is presented words that are’ pr1nted in
‘yvar1ous colors of 1nK The tasK(1s to name the colors of the
‘.f(hh.b In the Stroop cond1t1on the words are co]or names which are

1ncongruent W1th the color of 1nK in: whﬁch they are pr1nted 'fIn"(

' "tuthe control cond1t1on the words are not color names . It,Ts »

‘1nvar1ab1y found that the subJects 1n the Stroop cond1t1on are

_bslower 1n nam1ng the 1nK co]or than are the subJects 1n the 2 (f f_f'

1

-vcontrol cond1t1on (see Dyer 1974 for an extens1ve rev1ew of theb

]‘& (1terature) In th1s case, 1t is very d1ff1ou1t for’ the subJect

not to process color words to a deeper (eve1 even though it. 1s‘.7

‘aga1nst the subJect S own 1nterest However,11t seems that th1s

e fxs a rather spec1al s1tuat1on_lDJ;hg£_part1c1pants may very we]l

f.be prwmed to process these words to a. deeper 1eve1 That is, the

’gtrepeated act1vat1on of the representat1ons of co]or names may set
"part1c1pants to process color words to a’ name 1eve1 Th1s
dcontentlon is supported 1n that a’ Stroop effect does not. occur
:vfor nonco]or words as compared to randbm 1etters (Dyer, 1974) and
is 1ncreased For pr1med co]or words (Warren, 1972) . It may be -

”wthat subJects can avo1d process1ng to a deeper leve] except when

' pthe st1mu1us is’ pr1med for. deeper process1ng by task demands In-h”'

.ﬁthe except1ona] case of pr1m1ng, 1t may - be 1mposs1b]e to prevent

i process1ng occurr1ng at a deeper 1evel Th1s 1s not at all

”r1ncompat1b1e w1th the 1evels model as presented by Lockhart
" R o : v :

1
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Crafk'and*Uacobyr(1976), 'However , such priming effects would not

be expected to occur us1nq the typica]fortentfng;questtonj

AN

The strongest ev1dence for exhaust1ve process1ng comes from

three stud1es which 1nvo1ve match1ng a target to 3 compar1son

st1mu1us Leiber (1977 Expt 3) demonstrated that phonem1c
s1m1lar1ty between two WO ds (for example tPuce Ioose) s Jowed No

dec1s1ons based ‘on phys4ca1 1dent1ty 1nstruct1ons ~That is,;'

| subjects took 1onger to respond negat1ve1y to rhym1ng word pa1rs‘g

/

L than to unre]ated word pa1rs Th1s 1nd1cates that desp1te

,nyre11ab1e in her f1rst two: exper1 ents and d1d not occur in.a

phys1ca1 1dent1ty 1nstruct1ons subJects process phonem1c
)

1nformat1on _However, the robustness and re11ab1l1ty of th1s

phenomena is somewhat 1n quest1on 1n that the effect ‘was not

'study by McCondry, McMahon R1deo t @ Levy (1979)

A?study by Donnenworth No] n, Tanenhaus, and Se1denberg

(1%@1) 1nvolved the aud1tory presentat1on of a, target followed by

a‘Tist of three words The subGects task was to 1nd1cate wh1ch

o of'the three 11st words rhymed w1th the target words desp1te the

’, phonem1c nature of the match 1t was found that 1f the fIPSt

”‘word in the: list was assoc1at1ve1y related to the second word

- matches were faster than 1f the f1rst and second words were

unre]ated Donneworth Nolan et a] suggest that the f1rst word
must have been p;ocessed to the semantlc Tevel in order to

produce th1s*assoc1at1ve fac111tat1on

. . | it
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This result may be.somewhat questionable inzthat‘for the
related; the first word was‘of-higher‘frequency than for the
.:unretated pairs' Nevertheless}‘an analysis:ot covariance showed
~that a]though the effect was reduced it remained'reliable .Thus‘
w1th aud1tory presentatlons there 1s converg1ng ev1dence of
exhaust1ve process1ng . | d‘ ‘

4'F1nal1yr ‘Henderson. and Chard (1978) had subjects\v1sua1t§

search,a'longv11st of words for a target'which-was physically
: defined. They found that if the distractor items were
¢semantica11y related’ to,the-target v1sua1 search t1me 1ncreased
-fFurtherwbre,'the relative size'of the effect-1ncreased w1th_llst
"1ength Again, th1s is 'strong ev1dence for exhaust1ve _ -
.process1ng . However the nature of . the task 1s such that it may‘
f be that natural read1ng hab1ts are pr1med to a much 1arger extentvv
than would be the case in a standard 1evels paradwgm ’
Furthermore,_a rep11cat1on of this effect 1n a marKed1y d1fferent€
”parad1gm would g1ve greater genera11ty to the c1a1m for
‘exhaust1ve!process1ng . | | ) 4
Evzdence From Other Paradlgms Eupportlng a Self Termlnatlng Model

Match1ng tasks have a]so prov1ded data that appear to
support se]f term1nat1on "In such stud1es the subJect ts“
presented two words and asked to make Judgments about the v1sua1

(structura])»1dent1ty, the rhyme (phonemxc) 1dent1ty,‘or the
‘y,mean1ng re]atedness of the two words (Lelber, 1977 McCondry et

”aki; 1979) It has been found ‘that acoust1c 1dent1ty slows NO l
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decisions about semantic identity. »That is, i f a'particﬁpant is

asKed if two words are synonyms, ‘his $atency to“resbond
negatlvely to two nonsynonyms will be/tonger if the two words
rhyme (e.g., loose- tPuce) than if they do not rhyme \e g:
Joose-trust) (Leiber, 1977; McCondry et al., 1979). This
suggests that part1c1pants asKed to process to. a semant1c 1eve1

1nadvertent]y process phonem1c 1nformat1on on the other hand

11=€ub3ects were asKed to make visual 1dent1ty dec1s1ons or rhyme'

~.decisions, 1atenc1es for negat1ve decisions. were not 1ncreased by -

1 semantic‘s1m1]ar1ty (Baron & Henderson 1978 Le1ber 1977

McCondry et a] 1979) Thus,‘1t took no 1onger to respond No to
huge Iarge than to huge iurch S1m11ar1y, if subJects were asKed .‘
to make v1sual 1dent1ty'Judgments, the1r dec1s1ons were not
s10wed'by rhyme identity'(Leiber t977 Expt. 1 & 2; McCondry et
1979) - These f1nd1ngs have been 1nterpreted aS'
demonstrat1ng that subJects can select1ve1y encode VIsual

1nformatlon (read structural), ignoring phonem1c and semant1c

' information-and Can se]ect1ve1y encode'phonem1cd1nformat1on_

1gnor1ng semanttc 1nformat1on L o

Aga1n there 1s an a]ternat1ve exp]anat1on for these
resu]ts Dec1s1ons about v1sua1 1dent1ty m1ght be made pr1or to d

phoném1c and semant1c céde complet1on and decisions about

;4 phonem1c 1dent1ty may be made pr1or to semant1c code complet1on

If this 1s the case, subJects are not restr1ct1ng encod1ng to the

" re]evant<]evels, it 1s.51mp]y that_the h1gher level encod1ng

Sy



process is of such duration that itS'completion‘occurs too late

/‘[/

for semantic outputs-tO’interfere with'speeded decisionsuabout

lower level codes. Overall, data from"this paradigm suggests

that visual and phonem1c 1hformat1on 1s encoded even when only

semant1c 1nformat1on is needed They do not prov1de a def1n1t1ve

-level 1nformat1on is requ1red

<)answer as to whether h1gher 1evels are encoded when only low

~In summary, all of the ev1dence (both pro and conT\relevant .

to the issue of se]f term1nat1ng process1ng is qua11f1ed by

theoret1ca1 and/or methodo]og1ca] cons1derat1ons For exampJe,:'"

5

it s unclear if many of - the cr1t1ca1 effects reported are

,results of processes occurr1ng at encod1ng or at retr1eva1 In

other stud1es, the methods and mater1als are suff1c1ent1y

different from those,used 1n ‘the 1evels of‘processwng task to-“,»

‘make'it unclear'aS'to whether conc]usionshapply to the.currenth

"1ssue | What is needed is a 'task that 1nclUdes the standard -

methodology but al]ows one to maKe more Just1f1ab1e 1nferences
about processes wh1ch.occur at the time. of encod1ng
Przmmg Effects and Codes

. ‘A ’'more dlrect means of testing - the self term1nat1ng model

’would be to determ1ne what ]eve]s of 1nformat1on are be1ng

act1vated dur1ng_the encod1ng process One p0551b]e way of

rachieving thts end WGuld be to use pr1m1ng effects (Meyer &

Schvaneve]dt 1971 Shu]man, Hornak & Sanders, 1978) to 1nferA

* what types of encod1ngs have been act1vated This method would

- 0 . ’ : a
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4

1nvo]ve present1ng the levels or1ent1ng questtons, a pr1m1ng word
and a subsequent target word The re]at1onsh1p between the prime
and the target word could be assoc1at1ve rhyme, phys1ca] or
neutral One cou]d assess the degree to which ‘the or1ent1ng .
'quest1ons determ1ne the tevel to which the pr1m1ng word is
processed by mon1tor1ng the eff1cacy of the priming word in
h‘fac1]1tat1ng subsequent 1ex1cal dec1s1ons about the target A
brief review. of: the relevant research results for assoc1ate,
rhyme and phystcal pr1mes seems apprOpr1ate before further
.exp11cat1on of* the method used in the present ‘study.
Meyer and Schvaneve]dt (1971) have demonstrated the presenoe N
of assoc1at1ve pr1m1ng in a. 1ex1ca1 dec1s1on tasK In th1s ‘
h_study,»subJects were presented two 1etter str1ngs one above the -
3other The letter str1ngs were two.. words,,two pseudowords“ o
(letter str1ngs wh1ch are orthograph1ca11y 1ega1 but are not o
~words) or a word and - pseudoword The subJect’s tasK was to- h S
zpress one button if the two letter str1ngs)were words (a pos1t1ve - ™~
response) and to press another button if one or both of the |

A2}
- letter’ str1ngs were pseudowords (a negat1ve res onse),A It was

El

\\ found that pos1t1ve responses to assoc1ated wor f(é,g., cat dog).

; -

were faster than ‘positive responses to nonassoc ates (ehg bFead

boy) Wh11e it is 1og1ca11y poss1b1e For the pr1m1ng effects to
arise - from dtrect connections between the structural or: phonem1c
'representatlons of assoc1ated words, a more appea]1ng
',1nterpretat1on is that a semantlc relat1onsh1p under11es the
, . R s

‘/ :

¥ - . ' L 7
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associative_primtng effect: Schvaneyetdt,dMeyer and'BeqbeG:’{f
(1976) have presented empirical sbpport for this suggestion}f;
They found that.associative priming.in‘a 1exica1 decision task is
dependent dpon»accesstng the appropriate meaning of the words.
.For examp]e; using the TexiCa] decisionftask,”they/showedvthat a
priming'word'(forﬁexampte,»bank) facilitated a lexical decision
about an associated.target word (tor example, teller), when
‘preceded by an appropr1ate context word but not when preceded by
’an 1nappropr1ate context word {(for example Plver) In other‘
words, money bank- teller 1ed to priming for teller relat1ve to a
b.control (table car-teller) but river- ~bank- teller did not lead to
'.pr1m1ng for telier relative to the contro] table car teller.
, S1mpson (1981) has recent]y rep11cated th1s f1nd1ng Apparently,,
when the appropr1ate mean1ng of a word 1is accessed the word can
_ ct as a prime for words that are assoc1ated to it; but. when the
1nappropr1ate mean1ng is accessed the word cannot act asla pr1me
' for words associated to it desp1te 1dent1ca] phys1ca1 »
4\re1at1onsh1ps,' Furthprmore; such pr1m1ng does not pppeanito
?f;depend'upon'conctousﬁexpectanciesj(NeéWyr 1977;£Tw§:dy,'Lapinski,
& Schvaneveldt 1977). e
' Assoc1at1ve pr1m1ng is not thevon1y type of pr1m1ng that
occurs\Jn a 1ex1ca1 dec1s1on task A word can also be pr1med by :
a word that rhymes w1th it in both a 1ex1ca1 dec1s1on tasK
(Meyer, %chvaneveldt, and-Ruddy, 1974, Shu]man et‘al 1978 andd

';Hilltnger, 1980) and a Stroop{task-(TanenhaUS, Flann1gan,vand
¢ ‘ ) E ‘ . : s

<
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Seidenberg, 1980).
Shulman et al. 11978) first showed that lexical decisions

were faster for two words that rhyme (reach teach) than for two ..

"Qisuatly unrelated words (bread couch). As with semantic

priming, Meyer.et_al.b (1975) suggested that phonemic priming

‘affects the encoding stage of processing. This phonemic priming
is not necessarily mediated by higher level processing, however,

_since phonemic priming occurs for pseudoword pairs. That is,

decisions are faster. for two pseudowords that rhyme (clame trame)
than for two that do not rhyme (clame meach) (Shulman et»aT.,

1978) " Although phonemic. priming may not require accessing a

~semantic code, it should be dependent upon access1ng a phonem1c

code.. Resu]ts support1ng this contention were obta1ned from

_rShulman et al.  (13878). 1In this study, it was found that if the"

nonword d1stractors were pronouncable,‘the phonem1c or rhyme

- prime effect occurred, but if the nonword distractors were not

pronouncable, then decisions for rhyming words'(reach,teach) were

not»faster than deciSions for visually similar words (couch

3touch) It appears that the presence of the pronouncable

nonwords sets the subjects to activate a phono]og1ca1 code wh1ch
is requ1s1te for the rhyme priming effect.

In the same set of exper1ments, Shu]man et a] (1978)
demonstrated a th1rd type of priming that ‘seems to be based on.

(

structural_s1m11ar1ty between words,_that_is, visually s1m11ar

word pairs (couth touch) yie]ded;shdrter positive latencies than

>



'ffistm11ar1ty Both sets of 1nvest1gators conc]ude that the

bt~two unre]ated words (bread boy) As noted before th1s result fvlh
. on]y occurred when uvgronounceable nonwords were used as fo1ls
.;S1nce no add1t10na1 <hyme pr1m1ng occurred 1t seems that
1f”phonem1c codes are not needed for structura] pr1m1ng to occurv
”;Of course,vtt is of some 1nterest that fac1]1tat1ve structura]
:‘pr1m1ng d1d not occur when pronounceable pseudowords were used as .
vbfo1ts In fact"1n that s1tuat1on both Shu]man (1978) and Meyer s

) et aT (1975) report 1nterference effects for structural

hsstructural s1m1]ar1tyt1s such that the words 1ook 11Ke

rhymes(couch touch) therefore,rsubJects tend to acttvate

vL1nappropr1ate phono]og1ca1 codes for the second 1tem It 1s th1s
"ﬁﬂnappropr1ate phonem1c code that- 1eads to the 1nterference effect
zr¢not the structural 5‘m11ar1ty per se /; S e

A number of more recent results do not f1t such a

‘i”,ffstra1ghtforward explanat1on H1111nger (1980) repllcated the

b,frhyme pr1mfng effects of the above 1nvest1gators but d1d not
fjobta1n 1nterference effects for structural 51m11ar1ty.-fff,ja”t°n”
;:fTanenhaus.bFlann1gan and Se1denberg (1980) found ,1n a§$troop

'fnntask the rhyme re]at1onsh1p and structura] re]at1onsh1p both

d°rproduced 1nterference effects W1th1n a Stroop paradlgm such i

R 1nterference effects have genera]ly been 1nterpreted as an actua]

i

'1ffac111tat1on of encod1ng (Parktn 1979 Warren 1972) The fact M‘tjfg, .

ffthat the word 1s~fncoded more rap1d1y 1n the pr1med s1tuat1on
'1ead toﬁgreater response_compet1t1on In other words., hef'<?7§ ;;”7

- i Ll



. pﬁ25 ;,f'f.

'7-Hinterference effects in'the.StrOOp tasK are thought to 1nvo1ve

: encod1ng processes in an 1dent1ca1 manner to fac111tat1on 1n the

’_[]ex1cal dec1s1on tasK F1na11y,>a‘very recent study by Fow]er

“arWWO]de Slade and Tass1nary (1981)-found 1nterference effects of

',i”no rhym1ng pa1rs

B structural s1m11ar1ty in: a ]ex1ca1 task 1n a des1gn that 1nc1uded

O ('-, -~

Dvera11 the p1cture w1th respect to structural pr1m1ng is r’
r"far from c1eap, 1t produces resu]ts in both the 1ex1ca1 dec1son 'a"f B
:7-and Stroop task that are 1nterpreted as fac111tat1on of encod1ng

1»%§'a]5°' in some 1nstances, produces an 1nterference effect

':“jthe Iex1ca1 dec1s1on tasK Th1s effect has no c]ear cut o

ﬂ?é1nterpretat1on For the present study,i1t was hypothes1zed that

;rn;structura1 prlmes wh1ch d1d not appear to be rhymes would be more;Vmwf"”V’
'f11ke1y to produce fac111tory effects | | : ) |

: In summary, the preced1ng rev1ew of pr1m1ng effects found

‘the 1.terature y1elded th1s pattern of results;tgtt) As: ocwat1ve -
»i:pr1m1ng 1s dependent upon process1ng the pr1me toia\semant1c_fl'
~51eve] ;[2) Phonem1c pr1m1ng is. dependent upon process1ng the.

':f.pr1me to a phonem1c 1eve1 but is: not dependent-upon process1ng to:f

a semant1c 1eve] (3) Structura1 pr1m1ng s dependent uponﬁ |

.access1ng a structured 1eve1 but fac111tory effects are not

:dependent upon process1ng the pr1me to a deeper 1eve1 In fact

Vthere 1s some suggest1on that deeper process1ng may e11m1nate the'

.‘.yfac1]1tat1on



<

A Methodology Concatenatmg Level s and Lexrcal Dec:szon ,Tasks
» As d1scussed prev1ous]y, these f1nd1ngs suggest a method for
ijooK1ng at the act1vat1on of process1ng Teve]s w1th1n a fract1on

of a second of presentat1on of a verba] st1mu1us More to the B

Rt _-

“po1nt pr1m1ng effects prov1de a veh1c]e for exam1n1ng the 1ssue

Tof se]f term1nat1ng versus exhaust1ve process1ng dur1ng encod1ng
'f;w1th1n an’ 1nc1denta1 memory parad1gm . Such a method would .
‘.1nvoTve the presentat1on of two tasks 1n success1on eacn i
‘ﬂ!requ1r1ng the subJect to make a’ dec1s1on about a s1ng1e uord

tThe subJect woqu be requ1red to make a Teve]s or1ent1ng dec1s1on

"7about the f1rst word The second word may be e1ther reTated or

;T,HnreTAted to the f1rst word 1n ‘some spec1f1ed manner (e g

“”5assoc1at1ve,1rhyme, phys1ca1 or neutral) If the Tevels or1ent1ng
jdec1s1on determ1nes the TeveT at wh1ch process1ng is ha]ted itf-_“”

’1w1TT aTso determ1ne whether the f1rst word w111 fac111tate

;{ process1ng of . the second word Subjects can make e1ther

semant1c, phonem1c or structural dec1s1ons about'the pr1me

."x.Three other researchers (Park1n 1979 Sm1th 1979 and Tor 1979)

'[bjhave aTT used var1at1ons of th1s methodo]ogy '”CT"“’"

There are a number of assumpt1ons 1mp11q@* in - the use of the
fré#‘* .

biproposed method These assumpt1ons have not been made eXp11c1t

‘ by other 1nve5t1gators, but at Teast the second seems

o7

i?part1oular1y relevant to the 1nterpretat1on of those stud1es as o e

siywe]] as to the present study These assumpt1ons are as foTTows

‘T]L(TT The type oF code act1vated by perceptua] process1ng 1s




ks g e

‘}_“pr1me the manner 1n wh1ch the 1ex1ca1‘ﬁtem 1s processed is -

'[tdependent upon the act1vat1on for thé appropr1ate phonem
,’“ffor the pr1me (7) Structural pr1m1ng 1s depandent upon

‘V“h‘act1vat1on OF the appropr1ate strUCtural code ?or the pr1me

”jus1ng th1s type of methodo]ogy In part1cu1ar'

"’dependent upon the level at- wh1ch a st1mu1us 1s processed ‘(2)1;fj5?
v:f_Except for any fac1l1tat1on 1n the encod1ng of the pr1med |

L‘fﬂ{st1mu1us due to preV1ous act1vat1on of related 1nformat10n by the1~ -

S

f1ndependent of the 1eve1 of the precedﬂng 1evels dec1s1on »ft3fsf
Jh;vAny code act1vated for the pr1me dur1ng the 1eve]s dec1s1on w111

. A L
'jrema1n act1ve for a relat1ve1y short 1nterva1 'and st1]1 be a RES

sffl{potent pr1me for the fo110w1ng 1tem (4) The act1vat1on of any
'tﬁ;code does not 1nterfere W1th the cont1nu1ng act1vat1on of any

7;£codes prev1ous1y act1vated by processnng at other levels ‘aKS)Qh SIEEes
: -kAssoc1at1ve pr1m1ng is" dependent upon the act1vat1on of the ‘

hgapproprlate semant1c code for the pr1me (6) Rhyme pr1m1ng 1s |

§ 'y\* ; .

R

There 1s ‘

_1{2»_vHowever they are 1mpl1c1t assumpt1ons of other researchers;ﬁﬁy{_iu

A
1n regard to

i assumpt1on 2 researchers have assumed that peopte w111 tend to'ﬁ':'v
'1;]:use the same types of processes to do the same types of tasKs,futrsii.:
":”f1ndependent not only of what they have been do1ng 1n the prev1ousv

phf1ve seconds,~but a]so of ear]1er exper1mental tP1815 To’ more

'yjthoroughly 1nvest1gate the va11d1ty of th1s assumpt1on,lthegsf

' dypresent study w111 1nc1ude corre]at1ona1 analyses for 1evels and

]exlcal 1atenc1es across both subJects and 1tems, as 1nd1cators

BN

ﬁggy,f7”

'e“ab‘e emp1f‘1'0a1 SUpport for assumpt1on 1 or'_""' L
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| hmiof poss1b1e 1nter task 1nteract1ons

There 1s an emp1r1ca1 bas1s to assumpt1on (3) Thts

c_:assumpt1on is strongest An re]at1on to semant1c codes as Meyer o

and Schvaneve]dt (1976) have shown assoc1at1ve pr1m1ng at ISI s;QN

' “‘”of up to 5 sec w1thout any apparent rehearsa] by the subJects

The argument for 1ower 1eve1 codes 1s weaKer Ev1dence for the*ﬁf~“

v:hpers1stence of structural or phonem1c codes 1s the f1nd1ng of .

l"’ffac111tory effects at a 1500 msec 1nter st1mu1us 1nterva1 (ISIY;g'f o

d>:;(Fow1er et al i 1981) The argument for the pers1stence of

-}phonem1c codes 1s also based on the f1nd1ng of H1111nger (1980)

tb,;that phonem1c pr1m1ng effects of equal magn1tude were found W1th _yf_

5»:;both s1mu]taneous presentat1on of pr1me and target and w1th a 250

rrfmsec ISI between the pr1me and the target word

A]though a11 three types of pr1m1ng have not been tested

“7°w1th1n one- eXper1mentg there is also some. emp1r1ca1 ev1dence for 1p'f‘

ﬁ";assumpt1on t@). Shulman et al (1978) showed the s1mu1taneous

: ;7presence of assoc1at1ve and phys1ca1 pr1m1ng w1th1n one p;','dg;-v

o exper1ment Phonem1c and structura] pr1m1ng also have been E}”
:3sdemonstrated w1th1n the same exper1ment (Tanenhaus et al 1981)
o iThe rattona]e and ev1dence support1ng assumpt1ons}(5);i(6) and, fvff
t?) have been presented 1n prev1ous sect1ons _ S |
g G1ven the proposed procedure and out11ned assumpt1ons,‘a1;7
HfﬂDde] 1ncorporat1ng se]f term1nat1ng process1ng makes d1fferent

ﬂ%#pred1ct1ons than an exhaust1ve mode] : For examp]e, 1f atword 1s-‘

d'jf[presented in the context of a structural or1ent1ng quest1on and



bif patterns of results m1ght be better expla1ned by a f

S Te R

wprocess1ng is self termlnatlng,,then th1s levels dec1s1on word

'should prlme only lex1cal dec1s1on words that are structurally

”related to it 0 In contrast 1f process1ng 1s totafﬁy exhaust1ve,‘:,"x

:the leveYﬁ'dec1s1on word should also pr1me lex1cal dec1swon words

;that are phonem1cally related to 1t and lex1cal dec1swon words

‘t}that are semantlcally related to 1t S1m1larly,‘1f a word is . 6?"'

NJ-af,presented 1n the context of a phonem1c or1ent1ng quest1on and

"processlng 1s self term1nat1ng,,then th1s word should pr1me
flex1cal dec1s1on words that are phonem1cally related to 1t but

‘”~not lex1cal dec1s1on words that are semantlcally related to 1t

'ffdA model of totally exhaust1ve process1ng pred1cts that a levels'l_"

ﬁ5fidec1s1on word w1ll prxme semant1cally related words no: matter,ftt'ft

AN

h4~lf‘wh t type of or1ent1ng quest1on 1s presented
. E

'.,L“f Obv1ously patterns of results could be obtalned other than

;ithose pred1cted by a self term1nat1ng model w1th a str1ct

"4temporal order of output or by an exhaust1ve model Although

*ltth1s study was not expllc1tedly de51gned to test such modelv some,.

”:,self term1nat1ng 1nteract1ve model or by a hybr1d model (e g

v”f}self term1nat1ng at the structural level but not at the phonem1c

w"'lslevel)

Recently, three other 1nvest1gators (ParK1n 1979 Sm1th

7f'j1979 & Tor 1979) have reported stud1es us1ng var1at1ons of the ’
:'*tfmethod suggested here for determ1n1ng whether process1ng may be

1fﬁterm1nated pr1or to the semant1c level Thesresults of all three f}

T~



t'suggests alternat1ve explanat1ons for- each of the

’suggest the same conc]us1on Process1ng s self term1nat1ng pr1or

. to-the semant1c 1eve1 However a close scrutwn

. ‘31

of the stud1es

The maJor dwfferences between the study by Sm1th (1979) and

~bthe proposed study are (1) Sm1th used on]y assoc1at1ve

‘relat1onsh1ps,~(2) the tasK used to. measure the amount of

_'fac111tat1on was a\lgtter search tasK rather than a lex1ca1

i.

*dec1s1on task, and (3) Sm1th d1d not use a semant1c or1ent1ng

'f_cond1t1on In her Exper1ment 1 Sm1th demonstrated that the: t1me

»[to f1nd a 1etter w1th1n a word was dedreased 1f the word was

Vdpreceded by an assoc1at1ve pr1me In Exper1ment 2 the pr1m1ng

ft“effect d1sappeared 1f the subJect also had to perform a 1etter

:conc]us1on that prodess1ng on th1s tasK was self term1nat1ng

:search on the assoc1at1ve pr1me Sm1th thus reached the '

*'?;

An alternat1ve 1nterpretat1on of Sm1th’s resu]ts 1s that the

dh:concatenat1on of the two 1etter search tasks may have changed the vﬂ'

"vmode of process1ng 1n the second 1etter search task ‘Forif'
»;examp]e, 1n the second task the subJects may have responded go
J?features or attr1butes that were not affected by assoc1ate_ _
tdpr1m1ng A]ong th1s 11ne Sm1th (1979) herse]f notes, that the. ﬂ
iresu]t may be due to some task spec1f1c 1nterference Thns;-i
'{l°{‘wou1d be a d1rect v1o]at1on of the assumpt1on that two L

{"'gconcatenated tasks do not 1nteract beyond ‘the’ act1vat1on of‘

'z_r .

've1nformat1on by the pr1me used 1n the encod1ng of the target,"It

; v'appears that such a poss1b1]1ty shou]d not be d1sm1ssed out of

-ggop»'.vb_”, R : L e S .w_
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handtg Furthermore, although Sm1th (1979) found no- effect of

;assoc1at1ve re]at1onsh1p on 1atency, assoc1at1ve relat1onsh1p did -

lead to s1gn1flcant1y 1ower error rates It may very we]] be-'

/

» that the type of tasK/demands ]ed to a. speed accuracy trade off.

' There are a]so two methodo]og1ca1 po1nts that shou]d be

" noted when 1nterpret1ng Sm1th’s resu]ts F1rst to be cons1dered

,1s the proven sens1t1v1ty of a. lex1cal de01s1on tasK to

’

t‘ assoc1at1ve pr1m1ng as opposed to a letter search task Wh11e

7

"v‘pr1m1ng in & 1ex1ca1 dec1s1on tasK 1s a robust phenomenon

"*;demonstrated many t1mes, Sm1th’s-demonstrat1on of-pr1m4ng inratb.

Clétter search tasK is the f1rst to be,pub11shed Second

v"a1though Smlth’s study d1d demonstrate a 1ack of pr1m1ng effectsv

.f1n a non semant1c or1ent1ng cond1t1on comblned w1th the presence“

o of assoc1at1ve pr1m1ng w1th no o;fentwng tasK she d1d not

'demonstrate pr1m1ng fo]]ow1ng a semantfc or1ent1ng tasK ” It may

_ be that the presentat1on of any or1ent1ng tasK d1srupts

'hiassoc1at1ve pr1m1ng : A proper assessment of the effects of a

'"ﬂ7non semant1c or1ent1ng cond1t1on shou]d 1nc1ude a semant1c

' or1ent1ng cond1f1on

t Another study us1ng a var1at1on of the suggested methodo]ogy

'ffwas reported by Tor (1979) Tor, however,kused category pr1mes
p1nstead of. assoc1at1ve pr1mes to test for semant1c access and d1d

‘unot use structural “or phonem1c pr1mes In hls study, as the o

"ff1rst task of a tr1a1 subJects made Judgments about two

j‘vs1mu1taneously presented 1tems The type of Judgment was one of



phys1caT 1dent1ty. name 1dent1ty, or;ﬁategory 1dent1ty The

i'tems - could be either p1ctures or words. The second tasK in a

‘trial inVoTved either a lexical. decisxon or pronounc1ng a word

ES

aloud. The st1mulus words for the f1*st task were either reTated
by category or not- reTated to the st1nutus-1n the,secondktasK.

The resuTts 1nd1cated an. effect of category‘re]ation'on‘

pronounc1at1on Tatency when ‘the Pﬁrst tasK was a name or phys1caT

1dent1ty Judgment -about a§p1cture n no other cond1t1on was
there a’ reT1abTe effecth“T‘EETegory elatwonsh1p on second tasK

Tatency Dn the bas1s of these resuTts, Tor concluded that the f

non- semant1c tasks proh1b1ted semantic process1ng However this -

: concTu31on of seTf term1nat1ng pro‘ess1ng Tor word stimuli is

premature, cons1der1ng that Tor di not demonstrate category

pr1m1ng for wond pr1mes 1n the se antic or1ent1ng COﬂthTOﬂ

A

bt-Th1s 4ack of. category pr1m1ng is %ongruent w1th the f1nd1ng of

Becker: (1980) that category pr1mes are Tess effecttve as Pr1mes ‘

/ .
than are assoc1ates in a TechaT dec1s1on tasK ' Thus. the
absence of a category pr1me effect may not be a vaT1d 1nd1cator

of the absence of automat1c semant1c access

f~ ' Park1n (1979) used 2 d1fferent var1at1on of a pr1m1ng

methodology In h1s Exper1ment 1; as the f1rst task in each

.tr1aT, subJects had to rate words on e1ther the pleasantness of

their-mean1ng (semant1c tasK) or the number of syTTabTes they

' conta1ned (non semant1c tasK) After a short 1ntervaT the B

subJects were g1ven a Stroop st1muTus to name : That‘is, the

C e
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subJect was presented a word and was to name the co]or of ank in
“which the word was pr1nted - The stimulus word for the first tash
. was e1ther an assoc1ate or nonassoc1ate of the Strbop word. When
the first task 1n ‘the trial was the semant1c or1ent1ng tasK an

' assoc1at1ve re]atwonsh1p between that st1mu1us word and the
:follow1ng word s1gn1f1cant1y 1ncreased the Stroop effect The
non semant1c or1ent1ng task did not 1ead to- 1ncreased |
1nterference j S1m11ar resu]ts were. obta1ned in a second '
exper1ment us1ng a 11v1ng nonl1v1ng category decision as the
semant1c tasK Park1n (1979) conc]uded that non- semant1c//
,or1ent1ng tasks may have stopped process1ng at a pre semant1c

- 1eve1 | _ o o :

‘ A d1fferent 1ntérpretat1on is that- the non- semant1c task. may
fhave led to semant1c act1vat1on,_but th1s act1vat1on decayed more
rap1d]y than-. fo]]ow1ng a semant1c or1ent1ng task. It would seem

‘worthwh11e to pursue this 11ne of 1nvest1gat1on w1th a shorter
_ISI than that used by Park1n A second a]ternat1ve 1s that the
p'Stroop task is not suff1c1ently sens1t1ve to detect any automat1c
‘vact1vat1on of a preced1ng pr1me word. A 1ex1ca1 dec1s1on task
has been shown to. be sens1t1ve to automat1c act1vat1on of
‘semant1c 1nformat1on (Nee]y, 1977) and. thus may be a more'
"L,appropr1ate task to test for such an effect ‘
-"ﬁ F1ve po1nts that have come to 11ght in the d1scuss1on of the

'n-previous stud1es were spec1f1ca11y taken into" account in the “

. des1gn of the present study F1rst g1ven the robustness of
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priming effects manifested with a lexical decision task, this
task wou]d seem opt1ma1 to: test for pr1m1ng effects. Second,
assoc1at1ve1y re]ated pr1me target item pa1rs shown to . be;

effective in a standard pr1m1ng parad1gnyshou1d be used to test .

semant1c access Th1rd both semant1c and non semant1c or1enl1ng o

/

tasks;shou}d be used within ah exper1menta1 test. vFourth{ ngen
Parkin”s results, it appears bréferable to use an ISI-shorter
‘than 1100‘nsec. Fifth it is appropr1ate to exam1ne ‘non- semant1c
primﬁng, both structural and phonem1c, and,to determ1ne whether»
they covary w1th the presence or absence of assoc1ate pr1m1ng

' None of the preced1ng stud1es met all these cr1ter1a

To re1terate, the present method 1nvo]ves concatenat1ng two.
.tasks,, A levels or1ent1ng quest1on was presented then the word

C g

‘about'wh1ch the or1ent1ng decision was to be " made ' Th1s word was_'
.followed by a letter str1ng which: was/e1ther a word or ‘a d |
.pseudoword It if was a word 1t was related to the preced1ng
levels dec1s1on word in one of four ‘Ways: (T),assoc1at1ve1y

re]ated_(e.g.,_cat dog},_(2) ‘rhyme related te.g:, reach teach);
t(3) structurally.retatedt(efgf, bushbut):ﬂor (4)zneutra1 or {"'
ndUnrelated‘(e.gr; fést;cut)- | ‘_ ‘Sv_ | B

| . Method
'besign-“‘p T R R

The basic destgnywas a three.by four factoria] The'levet

qof the or1ent1ng quest1on (semant1c, phonem1c and structura]) was

a between subJects var1ab1e crossed with the- four Kinds of
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relat1onsh1ps between the Teve]s dec1s1on w0rd and the Tex1ca1
word (Associate, Rhyme, Phys1ca1 and Neutral) wh1ch was a

: w1th1n subJects factor. Each”lexical item. appeared twice, ‘once
follow1ng a Teve]s Yes dec1s1on and once follow1ng a TeveTs No~
dec1s1on- Thus both Decision type (Yes_ and No) and Drder (F1rst
and Second) were w1th1n subJect factors and were crossed with -
Level and ReTat1onsh1p, but a priori, were thought to be of less. |
theoret1ca1 1nterest "

~There were also three separate controT groups Lexica]
ke \_ R .

’ATone, Pr1me Alone and Double Pr1me The Lex1ca] ATone’group had.

the” Tex1cal 1tems presented in 1solat1on and was a contro] for
samp11ng error. The Pr1me ATone group had the Tevels word and .
the 1ex1ca1 1tem presented w1th no or1ent1ng quest1on .ThJs ‘
cond1t1on 1s. 1dent1ca1 to the - trad1t1onaT pr1m1ng procedure cIn

the DoubTe Pr1me group, the 1tems presented were the same as’ 1n/

/
i

the Semant1c cond1t1on; However, 1n the- DoubTe Prime condition
no TeveTs dec1s1on was requ1red of the subJect Th1s cond1t1on:
.was 1ncTuded to assess the effects of s1mpTy present1ng a
pategory name pr1or to the Teve]s 1tem ATT three of these
'control grdﬁps had the same within subJect cond1t1ons as the
three Standard Leve]s cond1t1ons : In all three, however, the '
Dec1s1on Type factor was\a dummy factor 1n that the S’s made no'

'Levels decision. In the Lex1caTnATone cond1t1on,.Relat1onsh1p

was ‘also a dummy-faCtor because no levels items were préSented.



B words were drawn from Batt1g and Montague s (1969) norms Six
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“Materials

Levels deds'l The type”of orienting question asked variéd.

between .groups. The levels item_to’which these questions applied

~were the same for alil three ortenting groups A1l these levels
Tevels words were chosen from ‘each of 28 categor1es These were
the six most. commonTy g1ven members in each category w1th the
restr1ct1ons ‘that: /(a) they contained no more: than seven Tetters,
(b) they rhymed w1th an EngT1sh word and ( ) their category
'reTated meaning was the1r cTearTy dom1nant meaning. Dominance'in
this case was def1ned in a free assoc1ate task as at Teast 90% of
40frespondents g1v1ng, as a pr1mary assoc1ate; a word that was
,‘related'to the category reTated-meantng of the stimulus ‘word.

'E1ght ‘words d1d not reach this cr1ter1on

Some preT1m1nary work 1nd1cated that two\of the twenty e1ghtv(

‘categor1es led to part1cuTarTy high Tatenc1es for some of the
".1tems. These two categor1es were omitted from scor1ng for aTT
dependent  measures. They were Teft in the presentat1on order for
"purposes of counter.ba]anc1ng | | |

N Levels- Lex;cal Relatlonshlps The 168 levels words were

used to generate sxx types of leveTs lexical reTat1onsh1ps Each,;

b

TeveTs word was paired w1th a spec1f1c lexical 1tem (word or ;‘
pseudoword) such that the TeveTs Tex1caT reTat1onsh1p for that
pair was constant across all groups. The six types of

aQ

reTat1onsh1ps between Levels and Lexical items are shown in-the
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1ast QWo columns of category 1 in Append1x A. ‘They will be

Xreferred to as: (a) Assoc1at1ve The leve]s and. 1ex1¢a1 words

wtthin each pair:were associatively related. (b) Rhyme. The

levels and lexical words within each pair rhymed. tc) Phystca\:

The'leyelsrand 1e*icalﬁwords wtthin each pair were structurally

similart (d) Neutral: There was no obvious re]ationship\between

the leyels word and the lexical ttem. -(et”Pseudoword: The SR

pseodoWord presented as the lexicat item had no apparent | , ' JW

‘relat1onsh1p to the preced1ng 1eve1s woqgé (f) Rhyming

.Pseudoword The pseudoword pq&sented ag tmd?lex1cal item rhymed

w1th the preceding Jevels word. The swdﬁk%}c procedures by wh1ch

the 1evels-1ex1ca] pairs were created are described in subsequent

sect1ons A ¥ T | “ .
Assoctatlve Relatlonshlp Palrs | The 1exica1 WOrdsyfor the

assoc1at1ve pairs were generated by an assoc1ate product ion

method.. The genera] method and 1nstruct1ons were taken from

denRinst(1970) - Forty subJects were presented each of. the 168 o

category members in r§ndom order and asked to wr1te down ﬁhe

- first word that eachubrought to mind. For each of the 168twords

the primary-associates proguced to- a part1cu1ar word were ord8red

as to the number of times they‘were'produced to that word (to a

maximum of 40 since'there were 40\sUbjects). Within'each

‘category the word that;Was given most o#ten tovits appropriate

*]eve]s MOPd was used in the levels- lexical assoc1at1ve pa1r For

. -

that part1cu1ar category prov1d1ng (a) 1t was seven 1etters or

SN
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tJess 1n 1ength (b) the word d1d not appear e]sewhere in: the ht"

o ater1als,-(c) that the bas1s of the assoc1ated word appeared to ’

vffp'be the category related mean1ng of the preced1ng 1evels WOrd'" .

jﬁdom1nant mean1ng and that mean1ng appeared to be" the bas1s of the .
Tassoc1at1on and (d) the word was not a member of the. part1cu1arf'f.
f*category as per Batt1g and Montague s (1969) norms -'If the mosti

"frequently g1ven assoc1ate d1d not meet these cr1ter1a, the next

;‘[‘dmost fréquent]y g1ven assoc1ate that met these cr1ter1a was'. usedt

:elf one of the f1rst two assoc1ates not been accepted the fourth{_
'ircr1ter1on (d) was re]axed Th1s occurred f1ve t1mes in 28 _“In,iﬁ'v
‘L?th1s manner 28 words (one per category) were se]ected as the‘erthdf
d{rlex1ca1 word for the assoc1at1ve]y related leve]s 1ex1ca1' |

| 5;pa1r1ngs The mean assoc1at1ve produot1on frequency of the words .

'1'se1ected was 13, 6 words out of 40 dhn : | . o

! Rhyme Relatlonshlp Palrs The 28 1eX1ca1 words f-or the
'ylevels 1ex1ca1 rhyme pa1rs were exper1menter chosen (one per - ﬂt'

.fcategory) from rhymes w1th the restr1ct10ns that (a) the words"

‘7s”dd1d not appear e]sewhere in the mater1a1s,_(b) rhymes were based

'*”.on . h1gh1y dom1nant pronounCTat1on (c) they were matched

"dsi‘1967) (d) they were matched approx1mate1y to the 1ex1ca1 words

"approx1mate1y to the 1ex1ca1 words of the assoc1at1ve pa1rs on ) t'\ﬁ',%=f

;mean frequency of occurrence in wr1tten text (Kucera & Franc1s,

FAE

Maf

tﬂhof the assoc1at1ve pa1rs on mean number of letters,ttei the ?Nﬁ

"_11evels words that were used for these pa1rs were approx1mate1y e

"1_fmatched to the 1eve1s words that were used in: assoc1at1ve1y ' g'tfé:;

PRI
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related pa1rs on 1) mean ord1na1 goodness of category
‘.membersh1p ; Th1s measure was der1vedts1mp1y by order1ng the s1x

1evets WOrds w1th1n each category as determ1ned by Batt1g and |

Montague s (1969 norms) (2 category product1on frequency:a

";(i. Batt1g & Montague 1969) (3) and, on mean number of L e
_ [

"i ]etters.-(f) one half of the ]ex1ca1 words had the same vowe]

x.'.'

tructure and f1na1 consonant as the1r preced1ng rhyme (v1sua11y sftr]‘fbg

.

s1m11ar) R g ’ “Peach teac and one ha]f had d1fferent VOWel

structure and/or f1na1 consonants than*%he1r rhymes tv1sua]]y f'”

Gy d1551m11ar)L e.g., Shlrt hurt'f A]] of the v1sua]ly 51m11ar fs~q
._"Jk':- g .
- g'; rhymes shared at 1east 66 percent of thelr 1etters 1n common

. A]] but three of the v1sua]1y d1ss1m1lar snared 50 percent or :h e

S

}‘h 1ess A _ R R P : S
) PhySIcaI Re[atianshlp PaIFS The 28 1ex1ca1 words for the

b .

1evels ]ex1ca1 phystcal pa1rs were produced 1n the fo]]ow1ng way

F1rst physwca] relat1onsh1p was def1ned as the 1ex1ca1 word
ffz,b haV1ng af 1east s1xty percent Oj 1ts ?etters in: common and the f"”l:
same f1rst 1etter as 1ts correspond1ng 1eve1s word In most

G . ‘rﬁq

cases these wgrds shared at 1east seventy f1ve percent of the1r

1etters and a but two had the same number of ]etters These

’ ‘_Q_words were exper1menter generated one for each category, w1th ' fp;f

e bl

the added restr1ct1ons,_Jv) to”t ) that appl1ed to the rhyme ],-*'
",ﬁ relat1¢nsh1p 1ex1ca1 words | P » : |
) Neutral,Relatlonshlp PaIPS A neutra] re]at1onsh1p was

def1ned as an absence of any perce1ved cons1stent relat1onsh1p

RSN




'.between ‘the lex1cal words and the1r correspond1ng levels words.
[

Those words were exper1menter generated (one from each category)

. sflus1ng wherever poss1ble words from the. unused assoc1ates w1th the;»x

'vV»fprestrlct1ons, (.) to (')l that appl1ed to both the rhyme and thet |

"ia;structural relat1onsh1p lex1cal words 'T : il
‘ Pseudoword and Rhymmg Pseudowor-d Levels~Lex1cal Pair mgs

/The pseudoword pa1rs were constructed by chang1ng a s1ngle letter

f?dn the words used 1n other cond1t1ons to create 39 pronounceable

T'anonwords The l' rhym1ng pseudowords for the rhym1ng pseudoword y:
:ilﬂpaxrs were constructed by produc1ng a word of seven or fewer
\Hﬂletters that rhymed w1th the relevant levels word then changlngbj
rtf%%ione letter to create a- nonword that rhymed w1th the relevant
- 7,levels word W1th all the forego1ng restr1ctlons on the word
4:Tiast1mul1 for lex1cal dec1s1ons,,1t was not poss1ble to match the
.“irpseudTWOrds and rhym1ng pseudowordslto the words on all the’
»var?ous attr1butes of the preced1ng\levels wordsl? The part1calan5

”els words were randomly chosen as to wHether they would

t’f“/ recede an unrelated or a- rhym1ng pseudoword ;»There were two -

:.:/ nonword trlals for each category, at least one of wh1ch was an,

S

unrelated pseudoword

Levels Ouestlons Thegiesidn was~80ch that each of the 168,?l"
levels—lex1cal paqrs would appear once follow1ng a levels
questlon for whlch a’ pgs1t1ve response would be correct and once.;ctfm”
. é@follow1ng a levels quest1on wh1qh should lead to a negatlve B

zesponse All cond1t1ons and st1mul1 appear 1n Appendlxﬁgg

W
152
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'semant1c dec1s1ons conswsted of each”

”'}rpawrsﬂ for aTT 28 categor1es,_prece e';

:;'Stimu11~for the 168 poSitiyeztriaTs for the SemanttclleveT

‘;,were formed by preced1ng each of the s1x TeveTs Tex1caT pa1rs,w

from each of the 28 categor1es, by the appropr1ate'category name

af{w1th a quest1on mark above Tt The 168 st1muT1 for the negat1ve e L

nhﬁ's1x TeveTs Tex1caT

'ﬂt“category name , The 1nappropr1ate cat gOPy name was randomly

”grestrtct1on that each of the 28 category names appeared 51x tTmeshJT”u"“"

*=as semant1c quest1ons on tr1aTs for wh1ch a negat1ve response was‘gtf

?each of the 168 TeveT words w1th the restr1cttons that

(e ) none Of these rhymes appeared eTsewhere as Tevels words or'hTt”” -
TTex1caT words, b) that these rhyme words had one h1gh1y dom1néntf_fdbh
'ftﬂpronounc1at1on,f(cT that these words were - matched for both numberh:ghi,}ﬂ
f;Of Tetters and frequency of occurrence (Kucera & Franc1s, 1967)
;f”across each of the TeveTs Tex1ca1 relat1onsh1ps,.and (d) the o
igleveTs Tex1ca1 pa1rs were matched for the tota] number of |
‘fhv1sua11y s1m11ar and d1ss1m11ar rhymtng patrs w1th1n each of the dff]’%ﬂ,ﬁ

,:y]TeveTs Tex1caT reTat1onsh1ps

The 168 st1mu1us str1ngs for negat1ve (non rhym1ng) phonemlc

vitr1aTs were formed by pa1n1ng 168 words of seven or fewer

ﬁﬂ»rletters, wh1ch d1d not appear eTsewhere 1n the mater1a]s, w1th




.biufthe levels words : Frequency and number of letters were matched

”ufW1th1n each of the Teve]s Tex1ca1 re]at1onsh1ps

:::::

1 TTQ The 168 st1mu1us str1ngs,,for the structural Teve] quest1ons

‘\.

»f¥1ead1ng to pos1t1ve dec1s1ons,,were PPOduced by random]y p1ck1ng
'L;a letter from each of the 168 Tevels words w1th the restr1ct1onl*;ﬁ
ai_ij“.'that the Tetter had appeared in the F1rst Tast or middTe letter’
::5f9051t1on on approx1mate1y equal number OF twmes for each | .
VVft]eveTs Tex1ca1 relat1onsh1p Also, the letter had an: equaT

‘?itChance of appear1ng in- the Tex1cal 1tems across each of the

it

_n.1evels 1ex1ca] reTat1onsh1p The negat1ve StPUctupa] Tfﬁﬂ o

”VTfTeveTs 1eX1ca1 str1ngs were fOrmed by random]y re pa1r1ng thevthv"

"*ffstructural quest1ons w1th the ]eveTs~1ex1ca1 pa1rs, w1th the }jj;

"‘f*h‘Pr1me Alone cond1t1on no Tevels quest1ons preceded the ‘li*y

TIf'Apparatus :

f;cond1t1on there was no Tevels quest1on nor Tevels word

'“ilﬁgrestr1ct1on that the letter d1d not appear in the. Tevels WOPd

The d1fference between the DoubTe Prtme group and the

‘“T:Semant1c group was 1n the procedure,vnot in the st1muT T Fbr;éhe SR

N"ft:presentat1on of the levels word str1ngs For the Lex1caT Alone Yd""

\

The 1*5trUct1ons for the subJects for the TeveTs and Texucal

| "deec1s1on task appear 1n Append1x B AT] st1mu1us words and ,;f;u
,fTetters were d1sp1ayed on a v1deo screen and subtended a v1sua1

Wf;j”angle of one degree and three degrees

The st1mu1us presentat1ons were controTTed by an HP9825

= ;fffcomputer and d1sp1ayed through an HP1350A Graph1cs Trans]ator on

=g
N

‘.743,Tl]

vy

b2
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fan HP1304A CRT equ1pped w1th P15 phosphor SubJects looKed
i»through a tunne] at the d1sp1ay and made responses by press1ng
digital response Keys ' |
‘General Procedure fi |
| The HP9825 was used to generate e1ght sequences of
:ttpresentat1on that were random except for- the restr1ct1ons that

(H) for each of the six types of 1evels—lex1ca1 pa1r1ngs the n+1

 -"str1ng could not be presented unt11 the nth str1ng had been shown'

for each of the other f1ve types,_(Z) each 1ex1ca1 1tem appeared

':f'fonly once §n the F1rst ha]f of the tr1als and once “in the second :

:'“iaTh1s meant that for each 1evels 1tem,_f1rst or second

L ha]f of the tr1a1s,tand 3) for each type of levels 1ex1ca1
xdre]at1onsh1p, 14 1tems appeared as Yes dec1s1ons to the Tevels
','ipquest1on 1n the f1rst half and'14 1n the second ha]f Of ‘the 336 »
,.tma]s , R R , ; ‘ .

Sequences 9 to 16 were the reverse of sequences 1 to 8

i‘presentat1on by p051t1ve or negat1ve 1evels de01s1on was

-u'”counterba1anced across the 16 sequences

Each of the 16 sequences was used once w1th1n each ]evels
,cond1tlon : The 1nstruct1ons for each of the cond1t1ons are shown

1n Append1x C For al] cond1t1ons the exper1menter stressed that

B ?

| ",3subJects were to be accurate and then were to respond as qu1ck1y

g poss1b1e .J: -

The ser1es of events on a s1ng]e tr1a1 was as follows .The;’

screen showed a centrat]y 1ocated f1xat1on po1nt The subJect

\



"the 1ex1oa1 1tem appeared The part1c1pant made a 1ex1ca]

'dec1s1on for th1s 1tem On the Pr1me A]one tr1als, 500 msec

'\b ‘:'f.‘ 3 - ' .‘ ' “ - - ' s

‘fpressed the START button. After‘500 m1111seconds, the . levels

e or1ent1ng quest1on appeared on the screen at the f1xat1on po1nt

for 750 msec. then after 500 msec, the 1evels word was presented X

<’1n the same poswt1on unt11 the subJect responded After<another

500 msec, the 1ex1ca1 st1mu1us appeared at the f1xatwon po1nt

p,unttl the subJect responded . The sequence was ended by the‘

*‘subJect s response and another tr1a1 was 1n1t1ated as soon-as the.r

rE

subJect presSed the START button BT T R &

For a]] the contr01 cond1t1ons the st1mu11 presented were

'Vshown 1n the same 1ocat1on as 1n the standard or1ent1ng
,thuest1ons On the Doub]e Pr1me contro] tr1als, 500 msec after t_”
"f‘f1xat1on, the semant1c or1ent1ng questton appeared for 500 msec

'pAfter another 500 msec the levels word appeared for 850 msec1

'fbut the subJect d1d not respond to 1t After another 500 mse _d'

';rﬁafter flxat1on the pr1me appeared for 850 msec. Aga1n the r;'f
- subJect d1d not respond After another 500 msec 1nterva] the.
| 1ex1ca1 1tem appeared for wh1ch the subJect ma@e a 1ex1ca] |
<hdec1swon For the Lex1ca1 A]one cond1t1on, the ]ex1oa1 1temf
'lappeared 500 msec after the f1xat1on p01nt | In all cond1t1ons
rthe 1ex1ca] 1tem rema1ned on unt11 the part1c~» ot responded;-

B Recall Measures and Sub Ject Expectancres

After f1n1sh1ng the react1on t1me tasks, a]] subJects were

t'given_a'two_m1nuteajnteryen1ng'ar1thmet1o,task add1ng up co]umns

AR



-dtabetween subJect factors 2’
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. 6f numbersﬂf Then tney were given anrunexpected recaltltesf-foﬁ
\;both the'1eyetscand 1ekica1 words. lnstrUCtions‘appearhin |
Appendik DJ‘.FinaT]y,jall_of the subjects'were given‘two S
Mquéstions; to testr(1) their’aWareness of any'retationships '
tbetween the levels and 1ex1ca1 words, andd12) the percentage of
“;tr1a1s on which they est1mated these re]at1onsh1ps occurred oo
’These quest1ons appear 1n Append1x F |
”Subjects . o |
SubJects were vo]unteers from Introductory Psychology who
: rece1ved cred1t towards the1r course for: exper1menta1
‘part101pat1on Thene were 16 subJects for. each of the s1x
SubJects were random]J assrgned to the three stanoard |
"or1ent1ng cond1t1ons Al] of the threedcontrol cond1t1ons were
: run 1nd1v1dua11y prior to the standard or1ent1ng cond1t1ons. -and
subJects were ass1gned by the t1me slot they vo]unteered for.
: ‘ NCU RS » Results )
N Deletlon of Extreme Scores. | |
| Analyses of p1lot data had shown a number of very long or
ﬁout1y1ng react1on t1mes SubJects comments 1nd1cated many oftt
';these occurred when they became confused or d1stracted Thus,
these measures may not reflect norma] process1ng of levels or
3 1ex1cal dec1s1ons ’ On th1s bas1s 1t was dec1ded to e11m1nﬁ%e,"

'1terat1vely, all scores from a part1cu1ar cond1t1on that fell

"more than two and one- ha]f standard dev1at1ons from the mean for

o



'words were treated as a’ f1xed effect because of. the h1gh

percent.

'r-ccrresponding lexical or levels score was also eliminated prior

to the analyses of the latency data.
The percent deleted were analyzed by analyses of var1ance,

treat1ng'subJects as a. random'effect ‘ As-tn all the analyses,

o

constra1nt on the selectlon of st1mul1 The data for word tr1als -

were analyzed separately from that for pseudoword trials.

For each of the three control groups (Double Prime, Prime ;
Alcne and Lexical Alone) the data foraword tr1als were analyzed
by a 2 (Dec151on Type) by 4 lRelationShlp) repeated measures

analy51s; \Th1s data appears 1n Appendi x G. The data for

pseucoword tr1als were analyzed by Decision’ Type Thls'data'

/

© appears in Append1x H. There were no s1gn1f1cant d1fferences for

these analyses, lh all cases, percent deleted was less three

percent

The word data for the three standard or1ent1ng groups were

"analyzed by a 3 ( evel) by 2 (Dec1s1on Type) by 4 (Relatlonsh1p)

The data for lex1cal dec1s1on 1tems appear in Append1x I. There

was a s1gn1f1cant effect of Dec1s1oanype,,F (1 45)=8.4, MSe =

12 8, p < .01, Fewer lex1cal 1tems were deleted after levels Yes

;dec151ons ‘than after levels No dec1s1ons - The d1fferenqe was

 relatively small (2.2 vs. 3.3), and no attempt'was made to

1nterpret itz For all cells, percent deleted was less than four
EEEE I 2 : i :

that conditlcn. If a'levels'or lexical score was eliminated, the

ey
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For levels items, in the three standard or1ent1ng groups, \,‘
'the analys1s of the data for word tr1als, Append1x d, showed a.
;s1gn1f1cant effect of Relat1onsh1p, F (3 135)—3 7 MSe = 6. 6 p < '
.05. The percent deleted for the Assoc1at1ve,,Rhyme, Phys1cal
and Neutral items was, 2 8 3 O 3.5 and 3.6 respecttvely Aga1n .
‘there was no apparent reasonmfor th1s small but s1gn1f1cant
d‘d1fference 1In no cell. was more than four percent deleted .

| The percent deleted 1n the three standard or1ent1ng
7cond1ttons on pseudoword tr1als for both lex1cal and levels 1tems"
appear in Append1x K.” The analysls of the lex1cal 1tems showed
“that more pseudowords were deleted follow1ng Yes dec1s1ons (2r9);v

/4

than follow1ng No decisions (1t8); F = 6.6, MSe 4.6, p < .05.

| ‘There was a trend for th1s effect “to be greatest for the phonem1c‘:
group In no cell was more than four percent deleted
Analysrs of - Latency and Recall Data | »

The main theoret1cal issue concerﬁad the effect of the three
ftypes of standard or1ent1ng quest1ons on pr1m1ng effects E
'However the Double Prime, Prime Alone and Lex1cal Alone |
' cond1t1ons were required as basel1ne or control cond1t1ons :The
: cond1t1ons were run pPlOP to the other cond1t1ons and the data :
'subJected to separate analyses |

Unless stated otherw1se all analyses of var1ance had all
‘the factors, other than levels, as repeated measures nested '

w1th1n levels. For the analyses 1nclud1ng levels; levels was a

between'groups factor. Unless stated otherw1se, follow1ng K1rK



- (1968), all postihoc compartsons'betweenvindividua4 medns were.
performed“using'the Tukey HSN‘test. Comparisons ihvo1vtng more
than: two means used Scheffe s ‘test. ‘““’mfA . t, v

| The 1atency and error rate data will be" reported in the
fo]]ow1ng,order. _Ftrst the data"and“ana1yses relat1ng to the
vfour'primihg typesiof relat1onsh1ps between the 1evels words and_
the 1ex1ca] words w111 be presented —vNext some. correlat1ona1
ana]yses of correspond1ng 1evels and 1ex1cal 1atenc1es across
subJects and across 1tems w111 be reported - The aﬁglyses of the“
.recaIT data w111 fo11ow the lTatency data results for the four:
*standard relat1onsh1ps After the recall ana]yses, the analyseS’
of the subJects awareness of the the various: re]at1onsh1ps w111
be presented The'ana1yses of data retevant to the two types of
t rhyme re]at1onsh1ps W111 be descr1bed Ftnally, the analyses of”*
v‘the data pert1nent to nonword tr1als wildl be reported.
| Throughout the analyses of the 1atency and the error data,
.there ‘were a number of occas1ons in wh1ch ‘the error rates were -
stgn1f1cant. In none of these was there ev1dence of a
speed-accuracy'trade-off-7 In most cases, the pattern,for the )
1atency and the error rate data was 1dent1ca1 Genera11y,herror
rate ana]yses will not appear in the text but the data are ;“
“presented»1n‘the Tab]es and the analyses will appear in the
Appendtces.' . |
o The'Order”of Presentatton factor interacted wtth'otherr
factors 1n'an'interesttng way in on]yIOne,analysis. }Gtven this o

\. »
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cons1derat1on, and in order to S1mpl1fy the presentat1on of all
the data, the major tables w1TT present the data averaged over
-f1rst and second presentat1ons ‘

.-Control Groups: Lexical Dec;s:on on Wbrd Trlals L

The raw data for the analyses of the Tex1ca1 decision data‘

were subJect means . For the control groups these data were

anaTyzed in a 2 (Order) by~2'(DecisTon Type) by 4 (ReTationshio)

repeated mesures ANOVA. —For theastandard orienting groups, Leve1~

(Semant1cf Phonem1c, StructuraTT was 1ncTuded as a between groups

factor T ~
Throughout the results, ‘I wiTT‘refer to prtming‘etfeth A

pr1m1ng effect swmp]y refers to a s1gn1f1cant d1fference between
the NeutraT Relat1onsh1p mean and one of the other three
Relat1onsh1ps (Assoc1at1ve Rhyme or Phys1ca1) - Thus, for:
examp]e, a fac111tory ass001at1ve pr1m1ng effect occurs when the
~ mean latency for the assoc1at1ve cell is. shorter than the mean
latency For the correspond1ng neutraT ceTT “Ard associatﬁve »
'1nterference pr1m1ng effect occurs when the mean latency for the
~associative ceTT 1s-greatervthan that for the corresponding
neutraT ceTT | L | . . o | '

| The data for the three contro] groups for word trTaTs is
,shown in TabTe 1a. The pr1mary'purpose of the anaTys1s of the |
Lexica'l ATone data ‘was to assure that the 1tems in the var{ous
relit1onsh1ps d1d not d1ffer in mean Tatenc1es when they ‘were not

'preceded byvthe reTevant prime word.

i



51

-

(panut3u0d) ’
(5%) 909 (e72) €19
(9'2) 909 . - - (1) §19
- (e79) 909 . o T (¥T2) L1
(5°¢) ll9 (ve)oss  (0@ely X S
N (KE) 209 (o) ss (1) 229 N o T auwAyy
(s€)els - (o'v)ees . (zre)eos sk | o
(1°0) 895 T (eo)sss o (€°1) L09 S |
(0'0) o5 . (£ro)9ess - (9°L) 2l9- o .w oN o 3AL3RLOOSSY
(zo) s - f(o0)wss - (0°L) 209 Cosa o
suig slanog | euoly suiud  euoly [edixel - | S ;,T e .
| 19T I  edfliuorsideq - diuswojeay P
~ SUOLILPUOY [O43U0) BYR - uL - - .

sdLysuoL1e |9y LBILXIT-S|BAST 40 UOL3OUN{ © SB *SU0(S108Q PAOM- 303440] 404 SPUODSSL[[ LKW UL SaLouUajRT Uesy

)

e | alqe]



auidd ajqnog

2uUO|y Butdad

BUO Y | @I LX3T

| (6°1) 065 (6°1) S09 s . X &
5 (671) €65 “ (971) 065 (1) 809 . - oN
(0°¢) 109 Am.Nv.mww, (0°2) 209 : 9 sap -
(672) 509 (8°1) 209 (L°1) 109 X
(9°2) 209 ~g°1) €09 (0°1) 009 - oN
(L°g) 809 %N.Ny_mmm. (2°1) 203 sa)

1aha7"

adAL uolstoaq

.

St Uedi

Lea3naN

diysuorye|ay

=




i)

S

d

53

L- .__NT\. : | | X, . g
S Li- T L | - i gy .
s me o ow o aangerdossy
| 3 ; m¢ S o . mw> h L ,
.Jw,..mucor<wmswga;.._,_mcor<_hmuwxm4 .v e u .
S [ Jenet S SR adfy co‘.__m..__umgx..w drysuorae| oy m
| . SUOTYLPUO] 04FUOY SSOUDY $30343 BULIAY o o |




LT

For fhé'Lékica1 Alone. contro] condﬁtiona‘theré ﬂ
.s1gn1f1cant dtfferences between mean ]atencﬁes (al]rp‘LT i .10),
except for the factor of presentat1on order,,(f1rst versus :
LJsecond) (4 15) = 4 4, MSe = 7586 P :7;05. Latenc1es ware »
1\eﬁf'shorter for second than for f1rst presentat1on (594 msec VS-. 617
| 5;msec) Th1s 1nd1cates that the match1ng of 1tems on var1ous oﬁ
”attr1butes of words was sucaessful 1n produc1ng sets of 1tems,’
e ,

"nfor each Relat1onsh1p,»wh1ch were approx1mate1y matched in

~;5d1ffwcu1ty for the 1ex1ca1 dec1shon task

The maJor reason for ana]y-1ng the Pr1me A]one cond1t1on wasrhhﬁﬁ’“'

to determ1ne the pr1m1ng effec s that occur in, the absence of a

{

flevels dec1s1on 7 Th1s analys>f showed a ma1n effect of

tRelat1onsh1p,:F (3 45;> 177

Mse = 2286, <0t Post hoc B aS e

'::compar1sons showed that there/was a s1gn1fwcant pr1m1ng effect of v

f'47 msec for assoc1ates but n ‘effect for any other re]at1onsh1p

”assoc1at1ve strength to pr uce a re11ab1e pr1m1ng effect of a

lﬁtonly otheP s1gn1f1cant effgct was an effect of Order upon
L*;;f/h‘latency Second presentat1ons of words 1ed ‘to- S1gn1f1cant1y

.“ "faster responses than dld f1rst ppesentathnS (565 msec vs 615
x;;ﬁff,msec) (1 15) é»15 7 MSe 10346 p < 01 : _
Vf]Y“d_ It was somewhat surprls1ng that there was qo ev1dence of.

h/f t~ie1ther a rhyme or a phys1ca1 pr1m1ng effect 1n the Pr1me Alone"'
A . 37"_' J"

‘fiTh1s ﬂnd10ates that the set bf assoc1ates chosen were of adequatefx

~magn1tude conststent w1th t,ose reported 1n the 11terature 'Them»,lf

‘.conthJon Th1s 1s 1n d1rect~confﬂlct w1th a numbeh of publlshedﬂffﬁlh



.
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vstudles (Meyer Ruddyn&'schvaneyeldt"lQTAQJShulmanfet al., l9781

'Tanenhaus et al 1980 & H1ll1nger, 1980)

The goal of the analys1s of the Double Prlme&

ito assess the effect of present1ng a levels questlon pr1or to the

_presentat1on of the levels word In contrast to. the three“?»

”}_;condltlon For the latency data,vthere was a 51gn1f1cant effect .

”‘;For the analyses of

{‘;standard or1ent1ng cond1t1ons no“levels dec1suén was, requ1red

,»were responded to more qu1cKly than other 1tems Aga1n the’fn

t»eecond presented 1tems were responded to more qu1ckly than the

"f1rst presented 1tems'(575 msec vs 619) | Overall there Was no;;
':;rffev1dence that the presentat1on of an add1t1onal word pr1or to the'f}

‘lpr1me changed the pattern of results obta1ned in the Pr1me Alone

.
L

'»of the control cond1t1ons were the presence of assoc1at1ve i

‘r»lpr1m1ng 1n the Pr1me Alone cond1tlon and the Double Pr1me |

]
Alone cond1t1on 1nd1cated that the varwous factors assumed -
/

’airelated to latency were adequately controlled

‘fEEStandard Orlentlng POUDS Levels Dec’s’ons

For the three

'vdec1s1ons w1ll alwa /s precede the analyses of the lex1cal data‘

the levels dec1s1ons. Relat1onsh1p was

Lot r/ el TR o i -

SR
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cond1t1on was

':ﬁTh1s group showed v1rtually the same results as the Prwme Alone ‘%'"

”fof Relat1onsh1p, F. (3 42) " 8 6 MSe = 2731 p < 01 , Assoc1atesfhyew

P

-. concht]on -v ’_: o N c . .: o .r‘?“:v; - v/.‘ . '- b’l e

In summary,;the maJor po1nts oP 1nterest from t@%&analyses jﬁiwfw

s cond1t1on The absence of any cons1stent effects 1n the Lex1cal

Mentmg QPOUps, the analyses oF the levels



‘ , i , S o _
' cons1dered a. pseudo var1abte because 1t 1s determ1ned by the

| ,;relat1onsh1p between the levels word and the subsequently

appear1ng 1ex1ca1 1tem ‘ S1nce relatvonshlps, from the subJect s

";':perspect1ve, are not apparent unt11 the presentat1on of - the

bi]ex1ca] 1tem there shouldﬁnot be an effect of relat1onsh1p upon‘i

d: .the f1rst presentat1on of a 1eve1s 1tem It 15 poss1b1e that

there cou]d be an effect of Relattonsh1p upon the second __:br'

B

'g‘presenta%1on of a part1cu1ar leve]s 1ex1ca1 pa1r med1ated by longid;uf

fterm memory effects However ’1n genera] these analyses should

fe be cons1dered as tests for sampl1ng error

The dat@ for the 1evels dec1s1ons appear 1n Tab]e 2 The?ﬂ

7tt,'1ana1yses of the 1atency data produced only one s1gn1f1cant effectgfl

Cof | note Thls was the 1nteract10n of Levels w1th Re]at1onsh1p'hEJy,,/

16 135) 3 2,1MSe = 5425 p < 01 Thws two way 1nteract1on wasﬁ 4

‘e;analyzed by looK1ng at the s1mp1e effects of. relat1onsh1p w1th1n .

o

”'feach group There was no effect of re]atlonsh1p for the Semant1c¥ o

| vgroup W1th1n the Phonemtc group there was a 51gn1f1cant effect

R (3.135) 2 95 MSe 5425 P < 05 Latenc1es for 1evels dFV'ﬁh i

I:dec1s1ons were 1onger for 1evels words 1n the assoc1at1ve'”'~

a't'relat1onsh1p than 1n the other three retat1onsh1ps Th1s was of

Zal

._some concern 1n that th1s 29 msec d1fference mgy ref]ect that the_‘

B phonem1c dec151ons tended to be harder pr1or to assoc1at1ve -

'yirelatTOHSh‘p words 1 However' the relat1ve1y sma]] s1ze of the
"ffd1fference allev1ated some of th1s concern Furthermore,. B
"hsubsequent analyses 34 to be reported 1ater in the text
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.u”-‘ oo c o N . “ . . : ) . ., . ,

further expTored the possmbgl1ty '‘that th1s confound was serious

ffand found noth1ng to support this content1on

Agaﬁn, in the Structura] Tevel, there was an’ effect of -

.'Relat1onsh1p, F {3, 135) 4, 86 MSe = 5425 P. < 01 | Latenc1est‘

‘__were }onger for the TeveTS words in the phys1cal and rhyme

"relat1onsh1ps than in: the neutraT and assoc1at1ve reTat1onsh1ps

',_Th1s effect d1d not covary 1n any obv1ous way w1th 1ex1ca1

‘dec1s1on Tatency4 but should be cons1dered when 1nterpret1ng the:

jlatenc1es for Tex1ca1 dec1stons

The other s1gn1f1cant effects were a ma1n effect of Drder,,E-iu

?(1 45) 48 0 MSe 20428 p < 01 w1th 1tems presented second

,t(754 msec) be1ng responded to more qu1cKTy than 1tems prese.tvc'
'udhf1rst (826 msec) and an . effect of Dec1s1on Type F (1,45) =
'f{72 5, MSe ’ 24206 p < 01",?h1s Tatter effect ref]ected the_
T-Vufact that Yes 1evels responses were made more qu1ck1y than were

‘ ”;f No responses Both these resu]ts are cons1stent\~1H1fnev1ous1y

f”}reported resu]ts v o e :“i -,*”'f‘r*‘w i-"fﬂ'bo“:‘”'

*f°of samp11ng error for the Tevels 1tems which’ shoqu be cons1dered |

Dveral] the anal>ses of the Levels data gave some ev1dence
L\

’h;1n 1nterpret1ng the effects of 1nterest on the 1ex1caT dec1swon

o AT e

L

"Standard Ohlentlng Gnoups LeXTCal De@&S:ons on. Word Thlals ;jafrJ

The analyses of most 1nterest concerned the amount of f.} i’,_

.»

"h5jpr1m1ng 1n the three standard Teve]s eond1t1ons The means for

lv'f.jthese analyses are shown in TabTe B(a) The caTduTated pr}m1ng

. o S
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 effects appear'ih Table 3(b). 'An .important. resu1t was the scant

%

.'ev1dence of the any effect of associative relat1onsh1p 34 This

was partxcu]arly unexpected 1n the- Semant1c cond1t1on Two other
results re]evant to the issue of se]f term1nat1n@ process1ng were

the two way 1nteract1on of Dec1s1on Type w1th Relat1onsh1p, F .

-

17( 135) = 9.0, MSe = 5260 p < 01 and the three- way 1nteract1on
-of . Leve] w1th Dec1s1on Type w1th Re]at1onsh1p,‘F (6 135) = 2.6J

" MSe = 5260, p < .05.

The two way 1nteract1on refTects that the rhyme relat1onsh1p

y1e1ded a s1gn1f1cant fac111tory effect fo]]ow1ng Yes dec1s1ons,

pnystcal reTat1onsh1p showed a s1gn1f1cant interference effect

;‘after LeveTs ‘No. dec1s1ons combined with a nons1gn1f1cant trend

' towards a fac1l1tory effect fo]]ow1ng Yes dec1s1ons If one

] comb1nes aTTlthree types of reTat1onsh1ps,’and compares them to
'“the neutra]»condttxon, the result is a s1gn1f1cant two- way
;lwnteract1on, 1nd1cat1ng that reSponses for the reTated 1tems tend

to be faster fo]]ow1ng Leve]s Yes dec1s1on and\s]ower follow1ng

o Leve]s No dec1s1ons

F‘f@Th1s two- way 1nteract1on should be 1nterpreted w1th1n the

bcontext of a re11ab1e three way 1nteract1on of Level by Dec1s1on

"_Type by Re]at1onsh1p Th1s three way 1nteract1on was ana]yzed as

g;ﬁs1mp1e effect two way 1nteract1ons w1th1n each Tevels group

{s

There ‘was no 1nteract1on of Dec1s1on Type w1th Re]at1onsh1p for L

(. .

the Semant1c group, but there was such an 1nteract1on for the

-comb1ned w1th an. 1nterference effect fo]]ow1ng No decisions. The
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Phonemic group:; F(3,135)=9.0, MSe = 47184, p < .01; and for the
Structural Group F (3,135) 3.42, MSe = 18016, p < .05.

The two way 1nteract1on ‘within the Phonem1c group-as its
pr1mary component showed ‘that for the rhyme re1at1onsh1p there

——— e 4

'was a s1gn1f1cant fac111tory effect fo]]ow1ng Yes dec1s1ons and
an. 1nterference effect fol]ow1ng No dec1s1ons The pr1mary
components of the two-way 1nteract10n W1th1n the structura] group
- were s1gn1f1cant fac111tory effects of rhyme and phys1cal
re]at1onsh1ps following levels Yes dec1s1ons There was also a
trend: for latencies to be shorter for assoc1at1ve relationship
-1tems than for neutral items fo]low1ng levels Yes dec1stons, t1t
of 16 subjects showed a trend 1n that d1rect1on, q= 2.9, p< 102).
4 In summary, the three-way 1nteract1on and auxt]11ary -
,analySes indicated ‘that within the Phonem1c group for the rhyme'
_ relat1onsh1p, there was a significant faC111tory effect follow1ng
Yes decisions, and an 1nterference effect fo]low1ng No dec1s1ons
In the Structural group there'were fac1]1tory effects of Rhyme
and Phys1ca1 relat1onsh1ps follow1ng Yes dec1s1ons .Both these‘t
findings suggest- ‘that the structura]\and phonemlc processing'
temporartly maintains tow'levet,codesAWhen a positive levels_
v decisionpis made. The presence of rhymevpriming jn'the
Structura1 group indicatesiprocessing:in'this groUp’continued'
beyond the StrUctural level. Dvera]l: theré was no stat1st1ca]1y
re11ab1e ev1dence of assoc1at1ve priming, although there was

trend in that direction following Structura] Yes dec1s1ons.

&



A_noteworthy’finding was that Levels condition interacted | 'yﬁ
with Order, F (2,45) = 4.0, MSe = 14518, p < .05, in such a way
that there was a‘trend‘for‘first—secdndvdifferences to be ]argest
for Semantic next largest'for Phonemic,'and sma]1est for
Structura] cond1t1on (103 mséc Vs . 69 msec5v$ 42 msec).' _

Th1s suggests that 1n the Semantic group, texica] activation
was . better ma1nta1ned than in the two lower 1eve] cond1t1ons
‘Th1s, in, turn, 1mpl1es that the 1ex1cal dec1s1on process is not
*1ndependent of ‘the preced1ng levels or1ent1ng task. Perhaps, |
fo]1?w1ng a semant1c levets dec1s1on 1ex1cal dec1s1ons are. more. *
»dependent upon a semant1c code | | | |
| Other 1ess theoret1ca11y 1nterest1ng, but stat1st1ca1]y
reliable resu]ts for the lexical dec1s1on 1atenc1es 1ncluded (1)
1atenc1es were shorter to second presentations of 1tems than to )
first presentation of items, F (1,45) = 67.5, MSe,- 14518, p <
thvt671'msec vs. 742 nsecﬁ and (2) 1atenc1es were shorter |
fol]ow1ng leve]s No decisions than 1evels Yes/dec1s1ons, F'(1,45)

- 6.0, MSe = 14507, p < .05. | | -
, To re1terate, the 1mportant f1nd1ngs for the ana]yses of the
‘}ex1ca1 dec1s1on data for the standard or1ent1hg cond1t1ons were:
(1) a fac111tory effect of rhyme pr1m1ng fol]owwng Phonem1c
' 1evels Yes deC1s1ons, {2) facilitory effects of phys1ca1 and
. rhyme pr1m1ng in the Structural cond1taon follow1ng Yes

' dec1s1ons :(3) 11tt]e ‘evidence of a550c1at1ve fac111tat1on wh1ch‘

suggested that the effect -1f present was greatest in the‘“

- ¢



Co K L.

Structural condition. and least in the Semanttc condition; 14
lexical deciSion latencies inlghe Semantio group decremented more
from the ftrst to the second presentation‘than in the other twoy‘
cond1t1ons ' ' h ) B \ | 3
Medlan Split on, Levels Lex:cal Decrs:on Reaction T imes
The fact that there was no reT1ab1e associative pr1m1ng ‘f
effect m1ght be due to the length of the inter- st1mu1us—1nterva1
(ISI) used in th1s study Parkin (1879), who did report
'assoc1at1ve effects fo]TdW1ng Semant1c orwent1ng quest1ons, used
an ISI of 1100 msec . (Expt 1t¢p While there is no d1rect evidence
11nK1ng ISI to the magnwtude of the pr1m1ng effects, the: |
d1fference between ISI 5 1n the present s tudy and in Park1n s
study aTso created d1fferences in: st1mulus onset asynchrony
j(SOA)t NeeTy (1977} has shown pr1m1ng eﬁfects to be 1nf1uenced}
| by SOA In the present exper1ment SOA between Levels and Lex1ca1_
1tems was not. d1reo¢lyuman1pu1ated However it d1d vary as a l/”?“
‘funct1on of how Tong the subJect took to respond to the Levels
item. That subJects who were slower on the levels 1tems had
Tonger leveTs Tex1bal SDA’ ;\T‘A o E _E W~» |
: As an- exploratory analy51s, subJects were divided 1nto fast
fand sTow groups us1ng a med1an sp11t on 0vera11 Tevels 1atenc1es
?w1th1n each.group.. These scores were used in an overalT analys1;
of Speed (fast s]ow), Leyel Order, Dec1s1on Type ‘andj |
Re]at1onsh1p ' For.the LexjcaT=1atenc1es there wereeno'reTiabTe‘;t

Cand 1nterest1né'effectsg,although,the interaction of speed by

o~ -



f'ivar1ab1é did not 1nteract w1th any other var1ab1e of 1nterest
:fthe overall‘a{
/ffﬁeevaluated separately for both the fast and the\slow responders‘
QifThe means for these ana]yses for the 1ex1ca] dec1s1on,1atenc1es

f'fand the1r related error rates are reported 1n Tables 4 and 5

: _h}showed the expected effect of order F 35 9 MSe 78?9 p (

‘the reverse was true fo]]ow1ng No dec1s1ons | For the slow

'””sublects there were no sfgn1f1cant effects A poss1b1e

dapr1m1ng w111 ‘be- explored more futly 1n a subsequent sect1on

,'~Showed no s1gn1flcant effects Although they d1d not dlffer 1n

*:“7ﬂeffects“ F1rst§ there was a- slgﬁ1f1cant ef$ect of Order,dF~

1eve1 approached s1gn1f1cance . F. (2f42)* 3'1'MSe = 120771 p <

.06 The trend 1nd1cated that in the Semant1c cond1t1on,

”'*'subJects who were fast on the1r 1eve1s dec1s1ons were also faster;;j’”

'”:fon the Lex1ca1 dec1s1ons Th1s d1fference d1d not occur for the R

i
l

v‘.

Desp1te the fact that the fast versus s]ow responder

~

Semantlc Level The fast responders 4n. the semant1c group

':' 01, There was also an 1nterest1nﬂM1nteract1on of Dec1s1on Type gJ.V;

"’-i‘-"»\',?thh Relat1onsh1p,:F (3 21) = 4.3

Se : 1926 p < 05 Th1s

.ijreflectedﬁa trend for dec1s1ons to assoc1ated words to be- faster L

’fthan those to neutral 1tems Fo]low1ng Semantlc Yes dec1s1ons,_andﬂf

- ¥

bt

B

"'itynnterpretatxon of the trend for fast subJects to show assoc1at1ve;“d

Phonemlc Leve7 ' The fast responders 1n the phonem1c group‘

ﬁté;the pattern of means, the s]ow subjects showed two stgn1f1cant f;'f

e

. £ .'h‘ N L " K >
N

1 SRR v foan T S . S EEURE P T i
N - - - . Sl T i S .

1ys1s of 1atency data, effectf for each 1eve1 were;ft”
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;e t' showed the largest effects Th1s suggests that the type of

' ,Phonemlc Yes dec1s1ons, and ‘an 1nterference effect fo]]owﬁhg

' Phonem1c No dec1s1ons | There was a]so a trend sugges@%ﬁha
'lA]though th1s effect wasQJargeE 1n abso&ireglerms than
7?-assoc1at1ve effect for fast respondersﬁ

it was not stat1st1ca11y re11ab1e j%#a

.‘subJects st

LE 7 6 MSe =,17517f p <-'O§L~ SecondTy,:was a significant
s1nteract1on of Relat1onsh1p w1th Dec1s1on Type (gF (3,21) = 6. be
-'_MSe --6210 'p <01 Th1s 1nteract10n Peflected the fact that

5/“\

f there was a fac111tat1ve effect of hhym1ng words - fo]]ow1ng

Vk

g»”presence of assoc1at1ve pr1m1ﬁg fo]]ow1ng Yes dec1s1onr _

;
1 .

| Structura)}Level - For the Structp_w,5cohdtttbh,ﬁthe fast

tshowed a é§gn1f1cant 1nteract1on of Relat1onsh1p by Dec1swon Type ;df o

'."_QVA(F(3 21) = 3.1, Mse = 5652, < -',’;,"05:‘?.' This mtep“

~on'ref1ected

h trend for al] three types of re]at1onsh1ps to show fa0111tatton_?‘

frafter Yes dec1s1ons, but not after NO dec1s1ons [ d:fj_:jf"

L .
Wh11e some suggest1ve trends appeared 1n these ana]yses the

‘tests were adm1tted1y}$tberal and the results w111 be d1scussed
“kpr1mar11y in con3unct1on w1th other f1nd1ngs for whlch they m1ght f'ffft;

»i'prove re]evant Dne part1cu1ar]y 1ntr1gu1ng resu]t was the

apparent]y d1fferent effect of SOA upon the Semantlc group as f

hopposed to the Phonem1c and $tructural group It was the fast

',yresponders w1th1n the Semad%%c group who showed pr1m1ng effects

o

fsand the slow responders w1th1n the two 1ower 1eve1 groups who v jlw

v

Vno s1gn1f1cant effect whéteas;~the'STOw-sﬁbjectsh'
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i

levels dec1s1on m1ght 1nteract with the way in wh1ch the lex1cal

dec1s1on task is performed

o
Lo

Correlatronal Analyses

Analyses of the effect of v1sual 51m1lar1ty w1th1n the rhyme

. ,'_/—~’ )

relat1onsh1p and analyses of the nonword da?a (rhym1ng versus

s$§tandard pseudowords) shodid no rel1able effects pert1nent to the

“ ‘maJor 1s$ue For th1s reason the more: relevant correlat1onal
analyses, and the analyses of the recall and the subgect
‘ expectancy data3WJll be presented pr1or ‘to the rhyme and the

‘ nonword data However- for the 1nterested reader those Qata ~

~

: follow 1n a subsequent sect1on 1vv__f ; o o

The results of the analyses of fast and slow responders on{
st
-'the levels task 1nd1cated that lex1cal dec1s1ons may not be

s,J‘». v

'1ndependent of the preced1ng levels tasK To 1nvest1gate further
the relat1onsh1ps between the d1fferent or1ent1ng tasKs and the
lex1cal tasK . a number of correlat1onal analyses were performed

The f1rst ser1es correlated the mean reactlon t1mes between

C'??',levels and lexxcal dec151ons separately for each relat1onsh1p and

| type of level dec1s1on ) The results of these correlat1ons are'
shown 1n Table 6 _ Theccorrelat1ons for each cell were ' B

TTH cons1stently hlghest for the Semant1c levels cond1t1on, ranglng

o on words tr1als from 71 to 90 Next h1ghest but of ’ o

h.yg cons1derably smaller magn1tude were the correlat1ons for the

7' .
Phonemlc levels wh1ch fell 1n the range of 37 to 60 Least’

but st1ll cons1stently pos1t1ve were the correlat1ons for the

o

e
e

,,;@H o
By o N
‘% .
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Structdral lTevels| 67 to .35).

The second set of corre]at1ons were calculated between the

. latencies acrog@ subJects for each 1evels item and the ]ex1ca1

s .
item with wh1ch 1t was paired. Note that since the 1tem means

are computed across.subjects} it is 1ess 11Ke]y thatlthese

'wufor;the corhelations‘computed withvsubject'means. The re5u1te of

the ana]ysee are shown/tn Table 7. “Overall"achoss Yes and No
dec1s1ons, there is. more%ev1dence of cons1stent helationships ;

be tween 1evels and 1ex1ca1 1tems for the Semantic cond1t1on than

for the other cond1t1ons 1 There is. ev1dence of a retat1onsh1p .

tbetween ‘lTevels dec1s1ons and - 1ex1ca1 dec1s1ons wh1ch are rhyme

-

:relate@ in the Structural cond1t1on, and for assoc1at1ve1y ;

\ i -
related items in the Rhyme cond1t1on folTOW1ng levels Yes /";um

dec1s1ons in the Phonem1c group. . o o]

Overall, the pattern is re]at1ve]y cons1stent and some '

\tentative‘COnc1us1ons can beﬂdrawn , The Semant1c:condi¢ion

’ \

showed a large pos1t1ve corre]at1on between 1eve|s and lex1ca1

o

t hasKs when ‘summed_‘across subgects Th1s 15fcons1stent with (a) a

I

)

genera1 fac111tat1ve or 1nterferenge effect between the two

tasKs, and/on (b) theesubJect s prof1c1ency at one . task be1ng

irelated to the1r pno?t1c1ency on the other. The sma11 but

:’;cons1stent, poswt1ve, correlat1ons for the Semant1c group for

'ﬁ1tems summed/over subJects however, is more congruent w1th an’

B _1nterfer‘nce or fac111tat1ve.effect between tpéffeve]s tasK;and

-
7

g;correlations,neflect individual differences than was the case*?tmg
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‘the lexical task. S1nce the means. for items are calculated by
summing across both fast and s]ow subJects, these corre]at1ons
‘are inconsistent with an explanat1on that depends strtctly.pn
subjects who are fast at the IeVels task being fast at the

‘lexical tasK;'althoughlthey do not eliminate this explanatidn as

.
b

~a contributer to_the'oorre]ations across subjects. )
p hlt should be noted that”the Senantic group which/§ﬁ6ﬁeafthed*
highest corre]ations between Jevels'and Texiéal,tasks~atso showed
_.' ; ¢« the 1argest effect of Order upon lexigal decision 1atency |
| Together these two f1nd1ngs are suggest1ve that the 1eve1s and
'o1ex1ca1 dec1s1on processes “do 1nteract Furthermore, it is in
’the semant1c cond1t1on where ‘there is. theleast ev1dence of any
ypr1m1ng effects Perhaps the 1nteractlon of the 1eveas and the>
' 1ex1ca1 tasks ‘tends to suppress the processes under1y1ng pr1m1ng B R
The - suggestwon that the 1evels aqd 1ex1ca1 tasKs 1nteract f1nds
fUrther supportv1n the requts-of the ana]ys1s of the fast and
slow subJects In the Semanttc group;‘it‘was{the fast‘subjects'
Yl.who ‘'showed the greatest ev1dence of pr1m1ng effects, whereas in.
~ the Phonem1c and Structural groups, 1t was the slow subJects who -
showed the‘ev1dence of pr1m1ng1 ' |

'Recall /and Sub Ject Awareness -.

ﬁRec’lltof Level Items The percent correct for reca]l of
i o o #, N

& sx\*ghOWn in Table 8 (a) The ,esu]ts “for t%e two

\4

,ntrol cond1t1ons for the 1eve]s reca]l was stra1ghtforward blnft

"'Kaj. both\the Prﬂme Atone and DOUbte Pr1me cond1t1ons, there was a ;

£ \ S trt“f_ o . o



Table 8a -
.?grcent'Corfect nga]imFor Levels Items

w.oooa A

Level. . - Relationship

o

Associative Rhyme .Physiéal Neutral Pseudoword X

LS

‘sémantig | ‘w\20ﬁ3f i_ 14,5-“' 172 154 i2.9  '“':16;L‘;‘«w.
Phonemic s 0.9 16 11 15 - 2.0
Structural - 9.4 2.2 6.7 a0 22 49,
Double Prime . 9.7 49 44 20 BN I N
brimg Alone - 16.5 1.4 =1‘9;2 8.3 42 9.
X ra 5.0 7.7 ez a8




‘7fnthe Double Pr1me cond1t10n, both assoc1ates and rhymes were :

R [
RN, et !
'"'ﬂgma1n effect of re]at1onsh1p,rF€(4 60) ‘5. 6 MSe 22 O p < 01
r and F (4 56) = 5. 6 MSe 28 p < -Q»t_respect1ve1y In both
u,'ifcases reca11 was h1gher for assoc1ate pr1mes than for any Of the-;dfi'

’:other pr1me types i:fhf“
[+

e

“ifteffects of Leve]s 'F 70 5, MSe 62 4 D < 01 and Of

";Relat1onsh1p, F 12 2 MSe -,24 2 p < 01 were s1gn1f1cant

.””ffPost hoc c ar1sons showed that the a1n effect of Leve]s was

| For recal] 1n the Standard Leve]s Cond1t1ons, both the ma1n f1'.'”‘

“:Lidue to reca]] be1ng h1gher for the Semant1c fevel than for the;if’V

i

: ‘(

frecall resu]ts,‘where there 1s often a re11able order1ng of _V"f“

: : . \ Y .
'T#[Semanttc, Phonem1c>;then Structura] The ma1n effect of

relattonsh1p was due to reca]l be1ng h1gher for the assoc1ates
#han for the other four cond1t1ons comb1ned

jlej/ Recall of Lexrcal Items The percent recall data for the
1

ex1ca1 1tems are presented 1n Table 8(b; The analyse of these‘t -

‘\\"

data showed no s1gn1f1cant d1fferences in- the LeXtcat Alone

cond1tlon Apparently, the contro] of st1mu1us mater1a]s eqdated

~
oy

for ease of reca]] In theQPr1me Alone contro] there was a f”‘

bg_'ts1gn1f1cant effect of Re]at1onsh1p,lF (4 60) 8 3 MSe 48 2 p

01 Assoc1ates weﬁe/recalled better than al%“other 1tems In

x

: ;hrecalled better than the other 1tems F (4 56) 8 2 MSe 3_'Syht;tﬂ?7

/'

:,:; p (

. x;;other two 1evels Th1s only partly rep]1cates the usugl Levels B ;:,..ﬁ
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For the recall 1n the threé standard leve]s cond1t1ons, the ’f;
pattern was.qu1te s1mp1e There was a ma1n effect of'levels;;F:‘
'1f(2 45) ; 5. 3 MSe 26 7 p < 01 and reca11 was h1gher for the
fStructura] and the Semantlc or1ent1ng tasKs than for the Rhyme |
’;f~dtask It 1s Coteworthy that the most/cons1stent pr1m1ng effects U
F‘thCcurred 1n the Structural group, where reca]l was a]so h1;h .
‘;’”7ﬂv The ma1n effect of Relat1onsh1p was also s1gn1f1cant F Q:V
(4(;0) /35 5 MSe 10 3 P < 01 More assoc1ates were 5:}

3};;;farecat]ed than any other 1tem types but Relat1onsh1p 1nteracted

.di7;w1th level such ;bat the effect was 1argest for the 5emant1c
1cond1t1on 1n both the absolute sense ‘and 1n terms of proport1on
ffvh{pecalled w1th1n a group G ’_’ G _' v _»' ’_’ thfw" _
‘1“53 Subjects’]A areness\of Relatqonshlps The most pert1nent data e

o ifrom the awareneZs reports re]at1ng to‘se]f term1nat1ng S '

_process1ng are the reports of awareness of assoc1at1ve *“

/

\ffv7re1af1onsh1ps betWeen the 1evels and the 1ex1ca1 words For thejg;tf7

T

’Q;Pr1me Alone and Doub1e Pr1me cond1tlons, all subJects were aware"l;

,ﬂof the assoc1at1ve relat1onsh1ps between 1tems The est1mated o

ESe) o

>ﬁwas12b\7 percent for the Doub1e Pr1me cond1t1on and 27 O percentu

(1;

Qf-’gjfor the Pr1meAAlone cond1t1on.{vThe actua] vaer was 16 7

'~?ﬂpercent _ S ) e
i ‘t* For the three st;ndard or1ent1ng cond1t1ons the est1mates

qf[were 36 8 for the Semant1c cond1t1on, 27 0 fOP the Phonemlc
:ﬂf%j[[ﬁﬁfthndition and 25 8 percent for the Structural cond1t1on - There‘x

‘./‘,

”/sl" '

‘~d'ercentage of tr1a]s on wh1ch th1s type of re1at1onsh1p occurred.f"h5”'”“



Tab]e 9

ﬁ;‘ SubJects Se]f j?ports of Awareness of Re]at1onsh1ps ‘”’i _;f

<.

 Relationship .-

SoLevel T S

T e N e

——

e
\ -

Rhyme. | physical.

R

© Semntic . . 167(36.8)
»ll;}'PhOnem1cv ,~§; L'ffz‘ TS (2?10)£' 
Ha fiStructura1. :'f,[:_ff*;iS'késfsf:? |
;;vDoub1§ Pr1me   {} v 15 (25 7) ;; 1. ﬂ

. Prine A]QQG‘.}}i‘ S (27 0)“"

”"“3528)[-* 8 (3o“o)ﬁi‘1

 }>?9§75f"¢;f;2,(}s,q){;;'

4 (
6
4600 a@s)
7‘(
0 (

A

occured are shown 1n parentheses, the actua] percentage was 16 7

syt

’ ;f7fNote. SubJects est1mates of percent of tra11s upon wh1ch a re]at1onsh1p L



B

"?f were no- s1gn1f1cant d1fferences between cond't1ons ‘ in“both thea N
- Semant1c and Structural cond1t1ons. a11 16 ubJects reported

awareness of assoc1at1ve re]at1onsh1ps ' In the Phonem1c

| cond1t1on 15 ‘of the 16 subJects reported be1ng aware of d:
'7vassoc1at1ve re]at1onsh1ps between the 1tems -

| As shown in Table 9, the number of subJects report1ng
awareness of the rhyme and phys1ca1 relat1onsh1ps was low 1n‘b |

.'relat1on to those report1ng awareness of the assoc1at1ve tiflbf"}
e re]at1onsh1p Unfortunately, there is’ a rather tr1v1a1 0
eéplanat1on for th1s effect | Perhaps, most subJects d1d not’
cons1der rhym§$and phys1ca1 s1m11ar1ty as relat1onsh1ps Ing’>‘
11ght of thls amb1gu1ty in 1nterpretat1on, only the data relat1ng
to the awareness of the assoc1at1ve re1at1onsh1p w111 be pursued

‘"7hf Rhyme Relatlonshlp Trrals B L

' These analyses were carr1ed out\pr1mar1ly to determlne 1f
.‘there was any ev1dence that v1sua11y s1m11ar ver5us v1sua11y

d1;ferent rhym1ng words led to qua11tat1ve1y or quant1tat1vely
Yh7, d1fferent respond1ng, espec1a11y in relatxon to the obtalned

““:;;;J pr1m1ng effects E In the Lex1ca1 Alone cond1t1on, tbere was
,tih_Eﬁev1dence that the v1sua11y 51m11ar 1tems were responded to more"
rap1d1y than were 1tems 1n the v1sua11y d1ss1m11ar cond1t1on
However.:con5ﬂstent w1th Tanenhaus et al (1980) there was no
“'f,ev1dence of any d1fferent1a1 effects in the cond1t1ons where e
tkr pr1m1ng occurred ’I anythlng, ‘the results suggest that pr1m1ng

5ff may have been greater for the v1sua11y d1ss1m1far rhyme




P
y’ 22 N

. reTat1onsh1p‘paﬁrs The more deta11ed aha>yses foTTow

o Control Groups Lex:cal Decrs:ons on Rhyme Relationshlp Trltls

“as a between subJects factor.

The anaTyses for the ControT Groups were 2 (Order) by 2

' "?(V1suaT S1m1Tar1ty) by 2 (Dec1s1 n Type)‘repeated measuresv

ANDVA’ .. The anaTys1s of the d _yjf‘},he threekstandard -

{ent1ng groups 1nc1uded TeveT (Seman:?/ Phonem1c, StructuraT)

le
oy

The data for the three controT cond1tlons appear 1n/;a

10. For the Lex1caT ATone cond1tton there were no sygnaflcant

d1fferences. aTthough the d1fference between v1sua11y/d1ss1m1Tarf B

” and v1suaTTy s1m1Tar rhymes approached s1gn1f1cance F (1 15),

- ‘MSe = 1749 P '06 OveraTT the Tatencxes for v1suaTTy -fiﬁ e

"d1sswm11ar rhyme reTat1onsh1p words were 15 msec Tonger than the “‘h‘

"e;Tatenc1es for the v1suaTTy s1m11ar rhyme reTat1onsh1p words

'u_Th1s d\fference was not cons1dered cr1t1caT in that 1t was ,T

L

"iifreTat1veTy smaTT and 1t was not confounded w1th any 1nteract1on

of rhyme type w1th Teve] ”1n prevlous analyses

The anaTyses of }he Prume ATone cond\t1on showed three ;

'1 519n1f1cant effects [ Once more the effect of Order was

' "Tfs1gn1flcant Fl(TﬁtS) 10 9 MSe = 7375 D < 01 (second

'}presentat1on 565 msec, f1rst presentat1on = 616 msec) Beforeﬁ’

f»dtscuss1ng the other two reT1abTe effects,ilt shoqu be noted if"”

"_agaln that 1n\the Pr1me ATone cond1t1on Dec1s1on Type was a.

s

;_pseudofactor The subJects were not presented any questwons and

) therefore made no dec151ons about the pr1mes However, each

L)
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/ B o ‘ : .
o }. ol /
pr1me was presented tw1ce, once correspond1ng to a Yes dec1s1on

-tr1al nd once to a No decision tr1a1 for ‘the Standard 0r1ent1ng

/
“cond1 1ons - The 1nteract1on of Order by Dec1s1on Type bJ Rhyme
AType was s1gn1f1cant F (1 15) = 7.1, MSe -'1679 /p < .05.‘ The

form of th1s 1nteract1on was a crossover such that on f1rst

presentat1on, v1sua]1y d1ss1m11ar rhymes were faster thamff :

:vwsually»s1m11ar rhymes follow1ng Yes. dec1s1ons, and the'?gyefsa}‘
'_occurred on No dec1s1ons Th1s pattern was complete\y\the

\opp051te on second presentat1ons : Any poss1b1e 1nterpretat1on of?
'_th1s 1nteract1on is c]ouded by the fact‘That Dec1s1on Type was a

For the Double Prime

't pseudofactor 1n the' Pr1me 1one group o ,"_ j,'_" ‘",':' /.
ond1t1on the analysis of the 1atency

~data y1e1ded two effects /The f1rst was the ub1qu1tous f1nd1ng

that Tatenc1es were: shorter for second presentat1on of the items

’Avthan for - the f1rst presentat1on F (1 4} 8 6, MSe s 5884, p <
(590 msec vs. 631 msec) The second effect of.Decﬁsion Type,_l
F (1,14) = 6.5, MSe = 1435, p <‘.05'was unexpected. Overall,

: sobjects»were faster in‘making dectsions for thejlexical’items;k\g*
follow1ng the presentat1on of a category name and a levels word
from a unrelated category than fo\low1ng a category hame: and a

fleve]s word from that category A trend in the same d1rect1on

llwas present in the prev1ous1y descr1bed ana]y51s of the Doub]e

;'fiPr1me cond1t1on for all types of 1eve1s 1ex1ca1 re]at1onsh1ps
HThere,ts‘antlnterest1ng para]lel_to.thetstandard ortentjng E

['condittons}‘where agaﬁn;VJeXica1'destions_were;s]oweryaFter.v

~
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89

1evels Yes dec1s1ons It appears that subJects in the Double
Prlme cond1t1on tended to make 1evels dec1s1ons to the category
quest1ons, de5p1te the. fact they were not‘requ1red to do sO.
Overall, the ana]yses of the three contro] cond1t1ons y1e1ded no
significant effects which could obv1ate,1nterpretat1ons of. the
c0mbﬁnedfrhyme‘reiationShipiitems,in‘otherﬂanaTySes; o
Standard Orienfjng Groups: LekelsADecisions on Rhym§ Relationship |

_As w1th the overal] ana]ys1s, it isbrequisite for anafyses

/ of the 1ex1ca1 data to determ1ne whether there are d1fferences 1n‘

*the preced1ng 1evels cond1t1ons that may affect the 1ex1ca1

1atenc1es or errors A 3 (Levels) by 2 (Order) by 2 (Rhyme Type)
by 2 (Dec1s1on Type) ana]yses of var1ance with all other factors
nested w1th1n ]evels were performed oh the 1atency and the error

rate data wh1ch appear 1n Table 11

For the Tatency anatyses there were. only two 31gn1f1cant

~effects, Order, F (1,45) = 17.9, MSe = 22939, p < .01, and
Decision Type, F (1,45) = 43.6, MSe = 20845, p < .01.. Latencies

- were shorter on the second presentat1on of 1tems than on the

sed

f1rst presentat1ons (756 msec vs. 819 msec).

_Standard Orzentlng Groups Lexical Deczs:ons on Rhyme

tReIatlonshrp Trlals

2

~Jhe ana]yses of the three standard 1evets ‘data 'shown in .

Tab]e 12 produced a number of stat1st1ca]]y reliable effects

Aga1n, there\was the standard effect of presentat1on order F.»‘

/
7
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. 92
,45) = 69.1, MSe = 8860, p‘< .01, w1th second presentat1bh (663
msec) being faster than first presentat1ons (742 msec). There
P was also a s1gn1f1cant interaction of" Ievels w1th dec1swon type.
»F 12,45) = 5.2, MSe = 12811, p < .01, LeX1ca1 dec1s1ons were
significantly shorter following 'Yes dec1s1ons than Followwng No
- decisions in the Phonemic cond1t1on but the reverse was true for
j:the Semant1c ‘condition with the pattern for the Structural l
vcond1t1on fall1ng somewhere in between. Thds 1nteract1on is a.
component of the rhyme priming effect found in the overall

w

analyses of the four 1eve1s-lex1ca1 relat1onsh1ps
- R A\

The four way 1nteract1on of 1eve1 w1th Decision . Type w1th
_and Rhyme Type also reached stat1st1ca1 re11ab1l1ty« F.

(2,45) 3.6

MSe é\E§71 p < .05.. Fortunate]y, the form of this
"Jnteract1on was relatTCETy‘stra1ghtforward Bastca11y it can be

@,’»"s' descrwbed as a three way 1nteract1on of Order by Rhyme Type by

_Dec1s1on Type wh1ch,occurred for the’ Phonem1c cond1t1on\andb1n n0»§‘

T other cond1t1on ‘ o

— . ° . | 4

/

f\ﬁ\\\\\\;;c The natur of this 1nteract1on was such that on firp o .r
' presentat1ons, v1sua11y similar’ rhyme relat1onsh1p worﬁs had
faster Yes responses, but slower No responses than v1sua11y

d1551m11ar rhyme relat1onsh1p words. In‘terms of the overa]l'

| analyses reported earlier, th1s means that on f1rst presentat1ons o

. v1sua11y s1m1lar rhyme re]at1onsh1p words contr1buted hore to the
u,rhyme pr1m1ng effect than d1d v1sua11y d1ss1m11ar rhymes

fExact]y the reverse was grue on the second presentat1on of the -



items with visually dissimilar rhymes producing»faster Yes

responsé?{ and slower No responses, than the visually similar

 rhymes. © )

0yeraTT the mos t notable‘finding for ‘the rhyme relationship

T cond1t1on was the fact that the results for both visually S1m1lar

and d1ss1m1lar rhyme were congruent with tHe results of the rhyme .

L]

relationsh1p cond1t1on as a whole. That is, v1sua1]y s1m11ar and

- visually d1ss1m1Var rhymes appeared to contr1bute equa]Ty to any

rhyme pr1m1ng effects that were obta1ned - ‘ ’

o
Nonword Items Levels Decisions )

o~

As noted prev1ously, a pr1mary purpose of the inclusion of

the rhym1ng pseudowords was to exam1ne the poss1b111ty that

subJects couldpbe makwng word deC151ons solely on the basis of

whether the Tex1ca1 item rhymed with, or was structural]y similar
to the preceding levels 1tem If this were the case; one wou 1d
expect that rhym1ng pseudowords wou]d yield Tonger latencies. or

higher error rates than the standard pseudowords This f1nd1ng

K

should be part1cu1ar1y prevalent in the cond1t1ons where rhyming ~
or phys1ca1 pr1m1ng effects occurred Dverall the data d)d‘not :

support e1ther of. these conJectures ‘The more detaiTed anaﬂysest

foTTow

The analyses of var1ance for the contro] groups were ..

.repeated measures, 2 (Drder) by 2 (Nonword Type) by 2 (Dec1s;on

o Type) ANOVA' s . For the three standard or1ent1ng groups, Level

‘(Semantic, Phonemic; Structural) was included as ahbetween'

e :
so . . n. : \
» . : . /



) *14.::'4 _

”i@ Control Groups Lexrcal Deczs:ons on Nonword Trlals

s1gn1f1cant d1fferences betwe@n the rhym1ng and standard

7 pseudowords in any of the contro] cond1t1ons & The anaTys1s of-

: Pr1me ATone and DoubTe Prlme data wh1ch are shown in TabTe 13

hrevealed onTy one s1gn1f1cant effect order of presentat1on F f*;f'uk*

'Zyimsec vs 761 msec, 772 msec VS 726 msec DveraIT the analyses 5'”

94

L

‘j subJects factor _*' 3;»”f= hj f‘! ;.,' o =".j‘ﬁ "‘_1_._;§ R

s -

The concern of these analyses was to determ1ne 1f there were

T

the Tatency daia for the nonword tr1aTs for the Lex1ca1 ATone,v_‘fﬁ

I

Ti{( 15) 14 8 MSe 4998 p < (for Lex1caT Alone) F (1 ) },;{ _
‘tfﬁ;_19 7 MSe 6111 p < (for Pr1me Alone) and F (1 14) .‘Eflt.ﬁ
.J‘Q:ff12 0, MSe 5130 p < 01 (for DoubTe Prlne) } The feans for :

<

: fff1rst versus second presentat1on were 787 msec vs'f739 T/9é 763

Q..

fof the controT cond1t1ons y1e1ded no: ev1dence o. any 1nterest1ng
“1«effects, nor effects that m1ght be confounded w1th effects'*
5ffgoccurr1ng in the stahdard Tevels uf" iT; L - ;jiﬁg'f

'fStandard Orrentlng Groups._Leve]s Decrsrons on. Nonword Trtals :“ R

Aga1n, the data fOr Teve]s dec1s1ons were ana]yzed f1rst 1n f

:*order to determ1ne 1f there were any effects wh1ch m1ght affect
VT;the 1nterpretat1on of the resu]ts for the Tex1ca1 dec1s1ons »;The';~d'“
’Hfdata for this analys1s appear in Table 14 For the Tatency datafk o

,nttwo effects showed stat1st1ca1 re11ab111ty F1rst there was a’

B firel1ab1e order effect (1 45) 24 3 MSe 16978 p < 01 ‘
Lwtk]tW1th responses on the second presentat1ons of 1tems be1ng kfffh a;f?f

;v;s1gn1f1cantly faﬁter than on the f1nst presentat1ons (753 msec
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Vs 819fm é). There was also a 51gn1f1cant effect of Dec1s1on .

Typepf {1, 45) 81 1, MSef= 16029 o < .01, Yes responses weret-f

.. ‘\p:s

‘than' No responses f“ ’;t;‘ W’;t' '”j { _ A
Standard Orlentlng Groups Lexzcal quISlonS on Nonword Trrals
| The Tatency daﬁa and error rate data for the standard n

for1ent1ng cond1t1ons are 1n TabTe 15 The analys1s of the

.

"fusual effect of faster respond1ng on the second presentat1on of :

"iafthe 1tems (790 msec vs 813 msec) F (1 45) ; 46 6 MSe 12576j“

fkyp < 01 Also s1gn1f1cant was the effect of Dec1s1on Type F
-7(1 45) 18, 1 MSe 7640 p < 01 Nonword dec1s1ons Were

-7:sTower foTTow1ng Levels No Dec1s1ons than foTTow1ng Leve]s Yes

v*g7dec1s1ons Th1s 1s the oppos1te effect of that found for word

'T_follow1ng No dec1s1ons than Yes dec1s1ons Th1s effect wa“,h

?ffncy data for the standard or1ent1ng cond1t1ons smowed the‘_,‘ﬁi‘7

ftr1als On word tr1als responses were faster foTTowrng Levels:;fizl_f

"'No dec1s1ons c[':fgjr~upzjf,rf: ;'yﬂh" j*:: »;ﬁ-_“;c r":*#‘_,f-?*--’"'

R

'a{ The re11abTe effect of most concern was the 1nteractlon of t’

thec1s1on Type w1th Nonword Type F TT 45) 7 5 MSe = 3654 pf<

. 01 Latenc1es for standard pseudowords are’. s1gn1f1cant]y T;nger;'*

:7.”f:s1gn1f1cantly Targer than a trend 1n the same d1rect1on /or

T7?Vyapparent

t'nhyming nonwords Aga1n, the reason for th1s 1s not 1mmed1ate1y
) o . . ‘, a J/

OveraT] the faalure to f1nd d1fferences between standard

irand rhym1ng pseudowords 1s counterev1dence to any argument that

'fr,ithe rhyme and structura] pr1m1ng effects on word tr1aTs are
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R :wh1ch the TeveTs words are encoded

‘s1mp1y due to a b1as to cTass1fy rhym1ng or structura.Jy s1m1!ar'

1tems as words
DISCUSSIOH

W1th1n the TeveTs of processwng framework 1t was assumed'v'

f that verbaT st1mu]1 can be encoded at three Q1st1nct process1ng

TeveTs For each Tevel process1ng Teads to output codes

i,fqua11tat1ve1y d1fferent from those produced by other TeveTs The‘p
'; present study was an emp1r1ca1 1nvest1gat1on of the 1nter-1eveT
'~'s;process1ng dynam1cs" An exper1ment was des1gned to determ1ne

L whether process1ng was seTf term1nat1ng or exhaust1ve That is,

S

*rdoes proce551ng cease when the de51red output code 1s ava1TabTe,,;a‘ S

Sl

f.»or?'once 1n1t1ated does processtng conttnue unt1T completed at :

Tl three Teve]s7' The parad1gm chosen to 1nvest1gate ‘this 1ssue :ipgﬂ_

e

”d}rfwas a comb1nat1on of the Teve]s of proce351ng pa\adﬁgm (denKTns
"Tand Hyde,_1971 Cra1K and Lockhart 1972) and the pr1m1ng
}parad1gm of Meyer and Schvanevert (1071) Four types of »
ﬂjf”pr1me target re]at1onsh1ps were varled orthogonaTTy w1th the typek -
‘.ljof TeveTs tasK The effect of performlng the var1ous Tevels |
“:tasks upon the degree to wh1ch the TeveTs words pr1me o

"],; Tsubsequently presented 1tems aTTowed an assessment of the way in T’AT

In the 1ntroduct1on ,a number of assumpt1ons were made

’ concernlng process1ng oF TeveTs and Tex1ca1 1tems ‘Oneﬂ‘_;“

Y

'.’gassumpt1on of the present procedure was: that the TeveTs and

:‘wleXJcaT tasks would not 1nteract other than for the pass1ve fle‘ff'd"



spread of act1vat1on between the related 1t \ms . A number of

aspects of the data 1nd1cate that the two tashs 1nteract in. more

_w111 be d1scussed br1ef1y, where pert1nent the 1ssue of

comp]ex ways In th1s sect1on ev1dence for these 1nteract1ons
o
elf term1nat1ng versus exhaust1ve process1ng Other
'1mp11cat1ons of such 1nteract1ons w111 be d1scussed fully 1n a
subsequent sect1on R fv,h.’djvv»u, *3r

The most prom1nent f1nd1ng relevant to the 1ssue of )

Ki

Fself termlnat1ng versus exhaust1ve process1ng 1n the results was; ’

5'the suppress1on of as§bc1at1ve pr1m1ng in the semant1c or1ent1ng<;t}fs

N - .

bitask AR assumpt1on centra] to the present methodo]ogy for__r 

: 9test1ng self term1nat1on at 1ower levels,¢1s that semant1c access“f‘
h<1s both necessary and suff1c1ent for assoc1at1ve pr1m1ng . Wh11e"\
.;1t may be necessary, 1t ev1dent1y 1s not suff1c1ent Post hOC'» .

u;dcompar1sons of the size: of assoc1at1ve effects 1n the Pr1me Alone}f;‘f

'ffand Doub]e Pr1me w1th the Semant1c cond1t1on support the '

) ﬁf"content1on that assoc1at1ve pr1m1ng 1s suppressed 1n the Semant1c;"

‘fLevels cond1t1on An a]ternat1ve explanat1on of the kack of

;;tassoc1at1ve pr1m1#§ 1s that not all types of semant1c access B
J;support assoc1at1ve pr1m1ng In e1ther case vone shou]d not
.:1nfer that the 1ack of assoc1at1ve effects 1n non- semant1c ’

'J“cond1t1ons 1nd1cate that process1ng 1s se]f term1nat1ng

Th1s ftnd1ng has 1mportant 1mp11cat1ons for the conclus1ons

;ubfof prev1ous reports Both Sm1th (1979) and Tor'(1979) conclude

._that a 1ack of assoc1at1ve pr1m1ng fo]]ow1ng 1ow level tasKs



.T fo]]ow1ng Phonem1c Yes dec1s1ons Neverthefess,'one must

101

1nd1cates that process1ng is term1nated at these 1ower levels.

\\

,Yet ne1ther of._ these ‘studies demonstrated associate pr1m1ng ina

R

fsemantwc or1ent1ng condwtqon W1thout such a demonstrat1on this -

"

conclus1on cannot be accepted \“”\\g

— ’ o

\N

The: ]atencytdata also g1ve no strong ev1dence of assoE1ativek

"pr1m1ng at the Phonet1c or Structura] 1eve]s, a]though there was

.‘“11

‘_some 1nd1cat1on of assoc1at1ve effects ' Twelve of 16 subjects 1ﬁf
:;the Structura] cond1t1on contr1buted to a trend towards
7assoc1at1ve pr1m1ng fo]]ow1ng structural 1evels Yes dec1s1ons
toTh1s trend was even more’ pronounced for the 8: subJects who were
uslowest on the. structura] levels tasK Furthermore there was ‘a

's1gn1f1cant pos1t1ve correlat1on between leve]s and- 1ex1cal 1temsv'

»

'_coaclude there was‘no overwhelm1ng ev1dence 1n the 1ex1ca1

Nk

":fdec1swon data for semant1c process{ng durlng encod1ng w1th lower'

_]level or1ent1ng quest1ons

Desp1te the 1acK of strong ev1dence for exhaust1vet

Vprocess1ng, the suppress1on of assoc1at1ve pr1m1ng fol]ow1ng the
B 'Semant1c task prec]udes the conc]us1on that process1ng is
ﬁt'self‘term1natqngr1 Semant1c encod1ﬁg cou]d occur in:the 1ower u
__]eVeTforienting groups, but\asm1n the semant1c cond1t1on, |
du'iaSSOCtatiVe“priming:may-be suppressed Thus,,as d1scussed
E prev1ously, the lacK of a Semant1c cond1t1on in. Sm1th" (1979)
‘”study and the ]ack of pr1m1ng effects in the semant1c or1ent1?g

}fcond1t1on 1n Tor s (1%39) study mean ne1ther study can be read11y
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1nterpreted in regard to the current issue.

ParKin's (1979) f1nd1ng ‘that a semant1c,or1ent1ng task led
' to more. 1nterference for assoc1at1ve1y pr1med Stroop items than

-d1d a non semantic or1ent1ng tasK appears more relevant to the

~ -1nterpretat1on of the presenthresutts Park1n 1nterpreted ‘his

| resdlts as 1nd1cat1ng ‘that the assoc1at1ve pr1me fac1l1tated the -

';éncod1ng of the Stroop 1tems in the Semant1c or1ent1ng condition

'tbut not 1n”the Non semant1c cond1t1on His 1nterpretat1on,1s”

- t“rcons1stent with the view that process1ng 1s term1nated at a 1ow )

vlevel 1n that cond1t1on

b}

eiay

The fact that ParK1n found apparent assocxat1ve fac111tat1on
‘;.1n theWSemant1c cond1t1on is in conf11ct with’ the present . |
.f1;d1ngs | There are a number of methodolog1ca1 d1fferences_:
,between Park1n s exper1ment and the present study, such as the
YAuse of the Stroop task as opposed to a 1ex10a1 dec1s1on tasK to
assess priming effects This. d1fference maKes 1t d1ff1cu1t to

' .determ1ne factors under1y1ng the d1fferences 1n the resu1ts The_
most bas1c d1fference is the 500 msec ISI used 1n the present
ﬂéxper1ment compared to the 100 msec 151 used by ParK1n Perhaps, .
in the present study, the 1evels tasK processing 1nterferes w1th :
the 1ex1ca1 tasK proce551ng, hence d1srupt1ng assoc1at1ve'
'”Ipr1m1ng At 1onger ISI s, th1s 1nterrupt1on may be avo1ded

| Howeyer, it must be noted that the ISI chosen in- the present

o ,study does prov1de a better test for short durat1on semantlc :

actlvat1on;follow1ng_lowern]evel.process1ng_tasks.
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1
Another poss1b1l1ty is tnﬁt process1ng 1n the Semanth tasks
used by Park1n (semant1c pleasantness rat1hgs in Exper1medt 1 ‘and
11v1ng-non11v1ngvsemant1c category decisions in Exper1ment 2)
qua11tat1ve1y d1fferent from the more spec1f1c category dec1s1on
'used in th1s exper1ment 1t may be someth1ng part1cu1ar to
certa1n semant1c tasks, such as the category task "which produces
~the 1nter task | 1nteract1ons that were apparent in the present |
study and may 1nterfere w1th assoc1at1ve processes On a s1m11aru
ve1n perhaps the type of semant1c act1vat1on caused by a |
«category dec1s1on does not support assoc1at1ve pr+m4ng ’ v
A final 1nterpretat1on, that~expla1ns both Park1n [ resu]ts
'and the suppress1on of assoC1at1ve pr1m1ng 1n the present study,
“is a]so based on. the concept of 1nter task 1nterference It may _
be‘that~the subJect has trouble sw1tch1ngttasks Th1s effect ‘
‘might be'greateSt forfthe'associatedvitems-in'the Semant1c ;
hcond1t1on because of the semant1c re]at1ons”between the ‘prime and
vthe target wh1ch become apparent to the subJect when he’ processesv
'the Stroop target item.. “For example,_1n ParK1n s Exper1ment I,
fthe 1ncreased 1nterference effect (that'Parktn tnterpretsfas ‘

, resu1t1ng from a fac111tat1on in- encod1ng) m1ght in fact,‘result ’

~jf‘from the subJect hav1ng a tendency to perform semant1c

'pleasantness rat1ngs on Stroop 1tems assoc1ated to the pr1me
words In the Stroop task 1nterference due to such an
<1nter tasK 1nteract1on cannot be d1fferent1ated from 1nterference

{

caused by the pr1me fac111tat1ng encod1ng of the Stroop 1tem v 1In
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the present study._such 1nterference effects could masK any
“facilitory effects at the encod1ng level. . ‘"ﬂ\\\
There is some 1nd1rect evidence from: -other research E
'1nd1cat1ng Srat increased 1nterference in a. Stroop task ‘does not
- always resu]t from a fac111tat1on of encod1ng but 1nstead may
'resu]t from a more genera1\1nterference process Whereas both
rhyme and physwca] pr1mes produce 1nterference 1n a Stroop task
(Tanenhaus et a] 1980) in a 1ex1cal dec1ston task rhyme
) pr1mes produce fac111tat1on and phys1ca1 pr1mes may produce
'1nterference (Meyer et a] » 1975, Shulman et al. 1978) The-‘
effect of rhyme pr1mes can be eas11y 1n€erpreted in. both tasks as
be1ng due to fac111tat1on of encod1ng Converse]y,_the mést
-pars1mon1ous 1nterpretat1on of the phystcal pr1m1ng effects is
fsome sort of more genera] 1nterference which occurs in both
tasks ' o
The present f1nd1ngs a]so have 1mp11cat1ons for the
’1nterpretat1on of other research re]ated te- the 1ssue of
exhaust1ve versus self- term1nat1ng process1ng Assume as
Vsuggested by the present resu]ts, that assoc1at1ve pr1m1ng 1s
\“fsUppressed by certa1n tasks obv1ous1y 1nvo]v1ng semanttc access.
If so then a s1mp1e 1ack of- assoc1at1ve pr1m1ng ina .
B non semant1c task cannot stand alone as support for
»; e]f term1nat1ng process1ng ' Th1s is true even 1f certa1n

'msemant1c tasks are found to support assoc1at1ve pr1m1ng - The

"ffact that semant1c access is not suff1c1ent to yleld assoc1at1ve
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”\’and some 1nd1cat10n of when these 1nteract10ns mwght be .

Fowler et al., [1981); Hillinger (1980): Weyer et al., (1874) /

| effects,,renders the 1acK-o- assoc1at1ve effects untnterpretable L y

in terms of the occurrence or nonoccurrence of semanttc access

In order more fully to 1nvest1gate this: 1ssue what. 1s needed is

a better understand1ng of the ways 1n whtch the 1mteract1on of

“the leve]s and lexical tasks might suppress assoc1at1ve prtm1ng, R

occurr1ng

To th1s po1nt the focus of: the 1nvest1gat1on has been on
N

automat1c semant1c access, but the phonem1c and structural~; , : A

;.'pr1m1ng effects may also shed some 11ght upon process1ng

dynam1cs \ One d1squ1et1ng result concern1ng 1ower ]evel pr1m1ng.

- was the 1ack of phys1cal and rhyme pr1m1ng in the Prlme Alone e

dfcond1tton.” This . f1nd1ng is at odds w1th the publtshed resu]ts of =

/

'Shuiman et al. (1978) and Tanenhaus et al. (1980) ‘and'w111 be - 7

'dtscussed br1ef]y prior to d1scuss1ng phys1ca1 and rhyme pr1m1ng

1n the standard drtenttng groups

The s1mp1est exp]anat1on for the lack of a rhyme pr1m1ng

-effect 1s that phonemtc codes do not remain act1ve for ‘the 500

"msec ISI | H1111nger (1980) used IST' s of’ 250 msec (Exper1ment»1)'

and O msec (Experlment 2) and produced s1m11ar pr1m1ng resu]ts .

(486 msec at 250 msec ISI versus 38 msec at 0 msec ISI) O If the

.y \

/TSI between the pr1me and target is the cr1t1cal var1able, tHe
‘phonem1C\code must fade rap1dly between 250 and 500 msec even

\ n‘thoégh there is no ev1dence of it Fad1ng between O and 250 msec

e

S
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On the other hand the lack of a'physicalyeffect can not be

's1mply due to the short IS1 because Fowler et a? t1981* report

phys1ca1 pr1m1ng at an ISI of 1500 msec. This r1nd1ng also
'suggests that ESI is not the critical factor in the rhyme priming
cond1t1on s1nce ev1dence 1nd1cates that phydlcal codes are more

lab11e than name)(and presumably phonem1é) c des .

~.1

i

An alternatxve 1nterpretat1on, of the lack of rhyme pr1m1ng -
in the Pr1me Alone cond1t1on is that the processes supportwng

»rhyme, and the processes support1ng associative pr1m1ng, are

| _mutual]y exclus1ve Rhyme and phys1ca1 pr1m1ng have been r

demonstrated in on€. exper1ment‘ as have assoc1at1ve and physuca]

~

pr1m1ng Desp1te some ev1dencz’of co- occurence 1n the present

»study, def1n1t1ve 455001at1ve

Tt

r1m1ng and rhyme pr1m1ng effects

~have not ‘been shown in one exper1ment The 1nc1us1on of all
' three types of pr1me target re]at1onsh1ps may even d1srupt B ).7
‘ structura] pr1m1ng Desp1te the fact that there was no a prlorl Lo

'ereason to suspect that this m1ght be the casj} 1t is certa1n1y an

O

'1ssue wo/th pursu1ng L [

s

Uvﬁ1ke thﬂ control cond1ttons,‘rhyme pr1m1ng occurred in-

' both the Phonem1c and the Structural gnéups,'and phy51ca1 pr1m1ng

L]

\ ref]ect comp]ex 1nter task 1nteract1ons Z

\

occurred in the- Structural group Interpretat1on of these

.Afac111tory effects is made d1ff1cu1t by evjdence that they may

he two- way 1nteract1on'

of Dec1s1on Type by Relat1on§h1p supports this concept of more

‘,roomp]ex 1nteract1ons betweenathe'levels and»the lex1ca1etasK. i‘

-

. L
) eI - .0 - ' . . . =

- \ -, , - . - -
. . ' v . . .

b3



v 107

The conditions yielding the shortest lexical decision 1atencies

fol]ow1ng levels Yes. decisions tend to yield the longest react1on.

h't1mes following levels ‘No hects1ons Overall, }the three .

relationships (assoc1ate, rhyme, phys1cal) tend to y1e1d shorter

1atencies'than the neutqal 1tems after Yes dec1s1ons and longer

- latencies after'No'decieions Of course, the three way

1nteract1oh showed that 1n terms of 1nd1v1dua1 relationships .this
trend reached stgn1f1cance on]y for the rhyme relattonsh1p in the
Phonemic cond1t1on. _Nevertheless, the pattern is re]at1ve1y
conststentt.“' o , e '4 .

Dne”plausibte eXplanationtfor'the’interaction of Decision

Type with Relat1onsh1p is that for }ex1ca1 items, related to the

preceding levels 1tem on an aSSOC1at1ve. rhyme or phys1ca1 ‘ v

d1menston;‘the-sub3ects-tend to maKe the same type of‘det1sion as

they -did for the levels word. For example, following a Rhonemic

Yes dec1s1on, the subJect would tend to make Yes dec1s1ons to.
blex1cat 1tems rhym1ng w1th the preced1ng levels 1tem The
'presence of fac111tat1ve effects after Yes dec1s1ons and_"
‘1nterference effects after Phoném1c No dec131ons, for rhyme

re]at1onshﬁps 1s congruent w1th th1s hypothes1s However there |

ig other ev1denoe that does not meet the pred1ct1ons of th1s -

,explanatmon : From a s1mp1e vers1on of such an 1nterpretat]on of'
the fac111tat1ve effects, it would be pred1cted that whenever a

'there are ]arge Fac111tat1ve effects for rhyme pr1med-or phys1ca1

pr1med word st1mul1. there should be h1gh error rates or long

0
A
N

w . . . P - . - Y

o
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e

1atenc1es for: rhym1ng pseudbword st1mu11 : At'the same'time%f -

there should be 1nterference effects follow1ng No dec151ons

Th1s d1d not occur

In Summary there was evxdence of 1nter task 1nteract1ons E

beyond those that have been conce1ved as under1y1ng pr1m1ng ;»7",

- effects However, the fac1]1tory effects that do occur are not
: eas11y exp]a1ned as be1ng art1facts of these 1nter tasK | V £
b ‘1nteracttons a It 1s more 11Ke1y that“these effects ref]ect‘ ‘g‘”t‘
:%i'least in part the pr1me preact1vat1ng phonem1c and structural

'::'1nformat1on used in the encod1ng of the target 1tem

o

e

Dne 1nd1cat10n that process1ng does proceed beyond the 1eve1’ -

’ 5frequ1s1te for\respond1ng to the or1ent1ng questwon 1s the

:’ioccurrence of the rhyme pr1m1ng effect fol]owvng structura] Yes 5‘**

dec1s1ons Th1s effect d1d not appear to be based sole]y on-

B structural s1m11ar1ty f Pr1m1ng effects were of equa1 magn1tude

for both v1sua]ly s1m11ar and v1sua11y d1ss1m11ar rhymes 1n the ﬂhv o

structura] task ApparentTy w1th the 1etter search task
process1ng occurs at both the phonem1c and sbructural leve]

- An appeal1ng 1nterpretat1on of rhyme pr1m1ng 1n the phonem1c

”3:jcond1t1on is that the pos1t1ve 1ow 1eve1 decxs1ons resu]t tnﬂaf”‘t

©

focusswng w1th1n 1ower 1evets produc1ng a relat1ve1y stronger

:'7{ and 1onger 1ast1ngD]ower 1eve1 code than m1ght otherw1se occur

The presence of" phys1ca1 pr1m1ng 1n the Structural cond1t1on 1s
atso congruent w1th the v1ew that the lower 1eve1 or1ent1ng tasks -

focus processtng w1th1n that part1cular 1eve1 1ead1ng to a-

REREEE ’ 8 . . . . E . .



'arlHowever,‘as noted 1n regard to these ear}1er

u«,rattngs fo]lowed the reca]] task 1t cannot

f;f1nd1ngs of Postman et a] (1978) and Park1n (1979) that

'~;a55001at1ve effects occur w1th 1ow ]evel o 1ent1ng tasks

'hf]oor in- both these groups

'5number of subJects reporttng awareness of a55001at1ve

_whether th1s awareness arose dur1ng»

o stronger or more w1despread act1vat1on of 1nformat1on
B The recaI] of the 1eve1s and 1ex1ca1 1tems was not an 1dea]'f_‘l,

”,measure to assess the 1ssue of se]f term1nat1ng verSUS

. . .
A B

ﬁ*fexhaust1veness dur1ng the encod1ng of 1evets 1tems Therenwas an
“h_ueffect of assoctat1ve relat1onsh1p upon reca]l for all three

j”]eve]s Thts is an 1nterest1ng effect and 1s congruent w1th the.'

pbg.ence of assoc1at1ve effects 1n reca11 data cou]d be the

“f.resu]t of processes occurrtng at retr1eva1 1nstead of encod1ng

Overa]] the recall data rep11cate the common f1nd1ng that

'tf;freca11 is h1ghest for a semantlc or1ent1ng condttton A somewhat
"?iunusual ftndtng was . the 1ack of a d1fference between reca]] fori,:dﬂh'
"f;the Phonem1c and Structura] cond1ttoms However,-th1s 1s | | .
:hncon51stent w1th the 1nterpretat1on of the pr1m1ng effects wh1ch
;tsuggested‘that phonemwc encodtng @ccurred 1n the 1étter search

'jltask An a]ternattve exp]anat1on 1s that reca]] was approachtng f"

< ,,‘, -

-

‘ -? There was no d1fference between the 1eve1s cond1ttons 1n the~nﬂﬁ"

gl

' ’7fre1attonsh1ps nor 1n thetr est1mates of the proport1on of tr1a1s "

i .

',upon whtch such relat1onsh1ps occurred However, stnce awareness"

4

-ascertb1ned -

‘Sentat1on of the awareness'T



"lgoccurred in. the non semant1c cond1t1ons These 1atter results

lhfratings,:dUrTng*retrteval'4Or‘dUringVthe"preSentatiOnvof the

7;5items Comments from the subJects seem to 1nd1cate that

“'awareness d1d occur dur1ng the presentat1on tr1a1s Even then, :y‘“

e . s,\

;1t 1s poss1b1e that semant1c encodtng of the 1eve1s 1tems 1n thel o

110

'.3non~semant1c cond1t1ons d1d not occur, unt1l the presentat1on ny,u s ‘

';ﬁthe subsequent 1ex1ca1 1tems In any event the ev1dence in bothfr7“

'TIthe recall data ‘and the awareness rat1ngs of semantlc access on

:non semant1c leve]s tr1als suggests the need for furtherv,;ﬂrf*

'l1nvest1gat1on Of part1cular 1nterest -1s the apparent

By \

o 'recall and in awareness of the assoc1at1ve re]at1onsh1p

e

:“f~Perhaps reca]l and conc1ous awareness of assoc1at1ve

'.rrelat1onsh1ps, are med1ated by d1fferent aspects of the:f';

'r*1nformat1on preact1vated by the pr1me than are the pr1m1ng B

effects on 1ex1ca1 dec1saons

Jvuﬂ1ndependence of assoc1at1ve_pr1m1ng from a?secﬁat1ve effects iﬁﬂfj,fg'{

*fSummary of Ev:dence on the Issue of Exhaustlve and dl""f Sl

_Self termlnatzng Processrng

The current study prov1ded no conc]us1ve ev1dence on the fﬁf'
"f‘fi1ssue of se1f term1nat1on versus exhaust1yeness In the 1atency

'ngidata there was some ev1dence of assoc1at1ve cod1ng on the

' fnon semant1c tr1als, and much stronger ev1dence of phonet1c Ll

‘;codlng 1n the structura] task- Furthermore, both the reda]] datavf*'““

waiand the awareness data 1nd1cated that assoc1at1ve effects

ﬂ:;were d1ff1cu1t to 1nterpret as they may have ar1sen 1n processes

L

- f:.\_'. S
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"ivoccurr1ng dur1ng retr1eval "Overall results d1d not prov1de

<def1n1t1ve ev1dence of exhaust1ve process1ng

The suppre551on of assoc1at1ve pr1m1ng after a semant1c_ﬂ*"’

evels task br1ngs into quest1on the v1ab1l1ty of concatenat1ng

asKs in assess1ng the 1ssue One must questlon the val1d1ty of'”:

L

“““at—least three other studles 1n the l1terature wh1ch used

‘4?

methods swm1lar to that of the present study (Smtth 1979 Tor,‘.:'u
1979‘\Park1n 1979) ; All these stud1es showed that a. S
‘non- semant1c task resulted 1n no assoc1at1ve pr1m1ng wh1ch

suggested that pPOCGSSlng 15 self term1nat1ng , S1nce 1n the

present study, a semant1c levels task,{requ1r1ng semant1c access, o

d1d not result in. assoc1at1ve pr1m1ng, the lack of assoc1at1ve :7~Yl'v

*« N

pr1m1ng 1nla non semant1c task cannot be 1nterpreted as
1nd1cat1ng self term1nat1ng process1ng o | |

Of course a demonstrat1on of exhaust1ve process1ng us1ng

there was ev1dence of one or: more 1nter task 1nteract1ons, whtchv‘““”‘

may have presumably suppressed assoc1at1ve pr1m1ng on the

semant1c cond1t1on Thus, the present parad1gm may\hot prov1de a
, & ,

Af1sens1t1ve test of th1s 1ssue K For now 1t must be concluded that'

the questlon of self ternnnat1ng versus exhaust1ve process1ng 151,,,:

still open. - r? ?ifﬂ[v : ,145'“: 1'*};Txlp*T,7f~L<”f~x¢»"si'

Tne 1nter tasK 1nteract1ons are a flagrant%contrad1ctlon of :;:*"

bas1c assumpt1ons made by researchers us1ng th1s method fAéf’””'

“f‘ outl1ned 1n the 1ntroduct1on, 1t 1s generally assumed that the

N :

concatenated tasKs would be val1d However, ln the present study»l.f'w’bf



‘ processes 1nvo1ved 1n each task performed 1nd1v1dually,tare the

samerés the processes 1n each task when they are concatenated

Apparent]y th1s not the case j Nevertheless, 1f such 1nteract1onsﬁ:aff'

P

coutd be operat1ona]1y def1ned one m1ght be able to man1pu1ate4'*j
"var1ous p;?ameters or. change the 1evels or1ent1ng task so as toﬂ'

:r_vm1n1m1ze these 1nteract1ons and Provtde a more appropr1ate |

veh1c1e For test1ng var1ous 1ssues k ‘” )

_’1 As1de from the centra] 1ssue of se]f term1nat1ngsyersus

exhaust1ve process1ng, the present demonstrat1on of 1nter tasK:.

I

1nteract1ons has a number of 1mp11catwons for cogn1t1ve and

'-if*‘*1nfprmatlon process1ng research methods and theorlz1ng FQF¢‘71”

example desp1te the acKnowledgement of worKers 1n the d1v1ded |
attent1on l1terature that perform1ng two tasKs 1n a 11m1ted t1me ?
per1od may change the1r under1y1ng processes (Navon and y e
Gopher 1980 Norman and Bobrow 1976) many researchers us1ng th1si;

methodo]ogy 1gnore or pay only 11p serv1ce to th1s poss1bl1ty

;"The response, 1f any, has been to Keep the overlapp1ng tasks

5; descr1pt1on ‘of 1nteract1on effects

exceed1ng1y s&ﬁple Th1s may const1tute an overly spec1a11zed e

'.fs1tuat1on | The follow1ng sect'on w111 attempt a pre11m1nary

'ffurther research At th1s Juncture,.1t shou]d be acknowledged

‘ dvl?hthat both Sm1th (1979) and Park1n (1979) who used payad1gms f;_ra‘

5,:‘sLm11ar to the present one a]so suggested the poss1b1l1ty of

Y

P.:gisuch 1nteréﬁ§1ons occurr1ng

"nd suggest some avenues for’ff." B
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;‘Inter task Interactzons Emplrlcal Ev:dence

Before suggest1ng some poss1ble processes underTy1ng

'151nter tasK 1nteract1ons, the ma1n ev1dence for 1nter task

T1nteract1ons 1n th1s study w111 be rev1ewed There«arers1x majorﬁvv

itresults 1n the present study wh1ch are cons1stent w1th 1nter tasK'd."

'1nteract10ns above and beyond the pr1me pre act1vat1ng

sf1nformat1on wh1ch are used 1n the encod1ng of the target 1tem>35>'”

“”QF1rst there 1s the across subJect and across 1tem correTat1ons

Wfflex1cal de01s1ons were Tonger for aTT or1ent1ng cond1t1ons than

'fbetween TeveTs and TeX1ca1 Tatenc1es These pos1t1ve o

*'ffcorrelat1ons decreased 1n order of magn1tude from the semant1c to"'

.Tthe sgructural cond1t1ons Second there 1s the f1nd1ng that

(VVfor the controT cond1t1ons 5. Th1rd there was the apparent

'suppreSSTOn of assoc1at1ve pr1m1ng foTTow1ng the semant1c .’j

R \
'»Nor1ent1ng cond1t1on,_even though the same 1tems produced

'i“assocgat1ve pr1m1ng 1n two controT cond1t1ons Fourth 1n the o

'*"‘Tex1ca1 dec1s1on tasK Word dec1s1ons were faster foTTow1ng Teve]Sﬂfhf?°

*"p.No dec1s1ons, and Non words dec1s1ons were faster foTTow1ng

'TTﬂTeveTs Yes dec1s1ons ' F1fth there was a, two way 1nteract1on"i'

’“*T1nvolv1ng Teve]s Dec1s1on Type and Re]at1onsh1p and a three way

fhf1nteract1on 1nvoTv1ng Levels, Leve]s Dec1s1on Type and

"{t;ﬂrRelat1onsh1p ‘ The two way 1nteract1on 1nd1cated fac111tory

V '~;feffects foTTow1ng Leve]s No dec1s1ons The nature of khe

”'pr1m1ng effects foTTow1ng Leve]s Yes dec1s1ons,”and 1nterference*'

T

T*three way 1nteractlon was such that the patterns of fac111tat1on§t'

L
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o At face va]ue the correlat1ons across subJects 1nd1cate subJects

| 114 -
. }"_" f_p',‘f - "f_.¢>~'

' D_and 1nterference changed across 1evels ’The sixth result:

t

*\1nd1cat1ng the presence of" 1nter task 1nteract10ns,:was the'
.¢f1nd1ng that 1ex1ca] dec1s1on\1atenc1es for part1¢utar 1tems
"decreased more from the f1r§tlto the second presentat1on of that

L 1tem w1th1n the Semant1c ‘group- than w1th1n the other two groups

Before proceed1ng, I would 11Ke to maKe a closer assessment"

1'of the correlat1on data as ev1dence for 1nter—task'1nteract1ons
. i/

rlwho are fast on the 1evels dec1s1ons are fast at the 1ex1ca1

".:task G1ven a certa1n theoret1ca1 orxent1on,,one m1ght say that E

'ffthe corre]at1ons 1nd1cate the degree to wh1ch 1evels tasKs and ;

' -h"]ex1ca1 tasKs tap the same processes / H1gher correlat1ons

'u”:and1cate more common processes In th1s study,,the h1ghest

']Q;correlat1ons occur for the Semant1c level the next h1ghest for

L [the Phonem1c 1eve1 and the sma]]est for the Structura] 1eve1
V’iTh1s suggests that the semant1c or1ent1ng task and the }ex1cal f e
{gtask~share the most processes, the phonem1c tasK and the 1ex1ca1
”5dec1s1on tasK have the next greatest number of over]applng

processes, and the struotural and the 1ex1ca1 task share the

Jeast Such a hypothes1s 1s certa1n1y congruent w1th models that

"‘is;fpresent the 1ex1ca1 dec1s1on process as tapp1ng thJ processes

"i;~1nvolved when words access mean1ng (BecKer 1980 McCuster

e H1111nger & B1as. 1981)

' A second 1nterpretat1on 1s that the corre]at1ons may,_t_ ,#
'h,bsome extent :reflect the degree to wh1ch the 1eve]s tasK

)
ya
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‘1nteracts w1th the Tex1cal task't;Whether'the tnteractton'between

the levels. and'TeXTcaT tasKs respons1b1e for the correTat1ons is

'rnterfer1ng or fac111tat1ng appears 1ndeterm1nab]e at the .present

"t1me G1ven the 1ncrease 1n Tex1ca1 react1on t1me from the

'\.e

) controTTcond1t1ons to the standard or1ent1ng cond1t1ons,,an

1nterference 1nterpretat1on m1ght appear more apt ' Th1s-

u1nterpretat1on is not necessar11y 1ncons1stent w1th the pr1or-

one.’ The presence or absence of subJect correTat1ons aTone

4

~t,cannot clar1fy the 1ssue However,.the presence of smaTT but
hcons1stent correTat1ons between the mean Tatenc1es for the
"semant1c TeveTs 1tems and the Tex1ca1 1tems W1th wh1ch they were.
tbpa1red suggests that for the Semant1c cond1t1on there was an _27
1T1nteract1on between the TeveTs and Tex1cal processes |

‘:,:Inter—task Interactlons Underlyxng Processes T

-

\ R :
There are probabTy 1nnumerable ways that two tas&s presented

;success1veTy can 1nteract The present exper1ment was not
"des1gned spec1f1c§ﬂ1y to’ 1nvest1gate the: processes underTy1ng
"emp1r1cal 1nter.taﬁk 1nteract1ons Therefore it is not poss1b1evrw*.

Tto ascerta1n exactly how the tasKs are 1nteract1ng However, it -
,:]1s poss1b1e to make some tentatqve suggest1ons based on prevwous

Jresearch current data and current theory : The processes
‘1fsuggested here are. in no way - 1ntended to be mutuaTTy echus1ve

‘t“aTternat1ves _,‘f,; v"ug¢”4f." “‘.fﬁ, y f:g ",, N l‘,W

thferentlal Welghttng of Codes Carry-over The“first o

ff suggest1on assumes that semant1c phonem1c, and structural



o \ .
tnformation.all'can be usefu1v1n determining if a‘particu]ar 1tém,
1s a word (as in Mortons (196g) logogen model word;; see Shu]man,i
1977 for data support1ng such an assumpt1on)/ 'In the prese%@k
s1tuat1on subJects may be set 1n a certa1n mode of process1ng by )
the 1evels tasK Th1s mode may determ1ne the We1ght1ng of- the -
codes (semant1c phonem1c and structura1) used in maklng the
]ex1ca1 dec1s1ons For example, fo]low1ng phonem1c 1evels f'
dec1s1ons subJects may be we1ght1ng the phonem1c code more than
they do follow1ng semant1c or structural dec1s1ons o .

" The two resu]ts most congruent w1th thls concept are (1) the

‘-1ncrease in 1atenc1es from the contro] cond1t1ons to the standard

Leve]s or1ent1ng cond4t1ons, and (2) the greater decrement‘inn‘
1ex1ca1 dec1s1on latency from the f1rst to the second
presentat1on of an “item, for the Semant1c group compared to the JQ’
other groups W1th regard to (1) ‘the extreme we1ght1ng of afb
part1cu1ar code could 1ead to 1ess eff1c1ent 1ex1ca1 dec1s1on
processes The second resu]t is readwly 1nterpreted as the “
1ex1cal dec1s1on process in the Semantlc group 1nvolv1ng a
re]at1ve1y greater we1ght1ng of a semant1c code Presumably,‘the'"
greater‘semant1c we1ght1ng could ma1nta1n act1vat10n to a greater

degree than we1ght1ng more per1pheral codes ‘The concept of

dwfferent1a] we1ght1ng could be more extens1ve1y tested by '

, vary1ng\the d1mens1ons upon whlch the pseudowords resembled words
‘A-acrossvthe d1fferent 1evels : For example '1f th1s suggestlon is

. fcorrect th1s mode1 would pred1ct that in the Phonem1c group




there'shOUld be high'errOr rates to pseudoWords‘Which'are

'pronounced 1dentlca11y to rea] words (e g., neet).

Sw:tchlng Tlme The secohd suggest1on is based on the,

,assumptwon that any task requ1res a set of procedures to be B

-performed and that the procedures requ1re a certain set- up t1me

'“Gopher; 1980)

each occas1on the subJect beg1ns to perform a task (see D1xon,

1980 for a similar ana]ys1s of subJects attent1onal strateg1es) .

'_ Furthermore " we must assume that on]y one.set of procedures can

be matntatned in an act1ve state at any part1cu1ar t1me
More spec1f1cal]y,'the subJect must assemble a set of

procedures to perform the 1ex1ca1 dec1s1on tasK ' The same is

true for any part1cu1ar 1evels task. The assembly of the IeveIS‘

task procedures resu]ts 1n the d1smantl1ng of the - 1ex1ca1 task

. procedures After perform1ng the 1evels dec1s1on task time mustg;

Lube taken to re- assemble the 1ex1ca1 dec1s1on procedures A

e

. poss1ble added assumpt1on is that 1f tasks A and B share certa1n,».‘
v”ﬁ%ub procedures,‘there w111 ‘be 1ess t1me 1nvo]ved in assembl1ng B
. uprocedures for\TasK A fo]Tow1ng TasK B, than 1f A followed TasK C

wh1ch shared no. subprocedures w1th A. , W1th or w1thout th1s added*

ot

assumpt1on, such an. 1nteract1on w111 ‘be ca]]ed a sw1tch1ng t1me

-theneralty, th1s type of 1nteract1on seems to be re1ated to the

. :concepts of concurrence cost and concurrence benef1t (Navon &

'!

‘The strongest ev1dence for thts type of 1nter tasK !

1nteract1on 1s the overa]] 1ncrease 1n ]ex1ca1 dec1s1on 1atenc1es

Y
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from the controt conditions to the'standard orienting conditionsf
Presumab]y the sw1tch1ng time must be greater “than 500 msec to
produce 1ncrements in the overa]] 1ex1ca1-1aten¢1es Such an .

estimate is congruent with the report. of D1xon (1980) that the

'“jresponse t1me resu]ttng from the se]ect1on a partlcular

i pPOCGSSIﬂg strategy is 1n the range_ of 800 msec. If th1s
explanat1on of the d1fference between 1atenc1es from the contro]
| ‘to the standard or1ent1ng cond1t1ons is correct then one. o
pred1ct1on 1s that (w1th1n 11m1ts) 1arger ISI s shou]d decrease
the d1fference between the contro1 and the standard condﬁt1ons
One m1ght also hypothes1ze that the sw1tch1ng of tasK§ 1s
E_respons1b1e for the suppre551on of asSoc1at1ve pr1m1ng Meyer
' and Schvaeneveldt (1976) report that 1nterpos1ng a Non- word
.deC1s1on between the pr1me and target e11m1nates assoc1at1ve
priming. They suggested that one poss1b1e cause of this
B suppress1on is that Non Word dec1s1ons reset the system
Sw1tch1ng tasks also could resu]t 1n a resett1ng of the system
'Alternat1ve1y, as suggested ear11er 1n_the d1scuss1on, sw1tch1ng
time. m1ght be 1onger when 1tems in the second task: are -
3assoc1at1ve]y1re1ated to those in the f1rst tasK
Depleted Resources Carry over Another a]ternatwe 1s that
after a parttcular process1ng'mechan1sm or resourceaws bsed there'7

is a non-zero recovery time before $uch a processing mechanism -
' + ‘ : t L Y L . . ’
{or level in the current 51tuat1on) fUnctionsfat*its most‘v

-

efftcient rate., Perform1ng two tasks that requ1re the same
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process1ng mechan1sm very close together in t1me would result -inl
Va decrement in performance This s1tuat1on m1ght be cons1dered S
analogous to that in wh1ch s1mu]taneous]y performed tasKs share a‘
common pool( ) ‘of resources, a- s1tuat1on wh1ch general]y results
.in performance decrements (Navon and Gopher,.1980) Presumably,,
the 1ex1ca] dec1s1on process ‘may requ1re proce551ng resources at- -
':'all or any of- the)three leve]s : NEry short]y after complet1on of

.'a 1evels dec1s10n 1ex1ca1 dec1s1on process1ng wou]d be slowed

Some ev1dence for th1s type of 1nteract1on comes from the

'corFeJat1on data The 1arge correlat1ons 3n the Semant1c roup,sl/ ————— T

BN

" are cons1stent with resources belng shaFed between the semantlc S
\
kand the 1ex1ca1 dec1s1on processes Such oveRlapp1ng resources

y 1c congruent w1th current/theoret1ca1 mode]s of the 1ex1ca1

<7

“1dec1s1on process Bas1ca1]y,‘1t is assumed that 1ex1cal access

\

'1s a step in access1ng semant1c 1nformat1onr(Becker 1980 N

) 4 T ‘\\ O
McCusKer et al., 1981) However, both ‘the sw1tch1ng t1me S

a]ternat1ve and the d1fferent1a1 we1ght1ng of codes hypothes1s - S
g1ven appropr1ate assumpt1ons, a]so prednct that corre]at1ons
should’ be h1gher between the semant1c decisibn and the : 1ex1ca1

’dec1s1on 1atenc1es than between,the other;]e els dec1s1ons and f~ ;,j Tt

'»-the 1ex1ca] latenc1es

One cou]d hypothes1ze that the shared resources also f‘*' L -

Ki

| ma1nta1h the act1vat1on of ‘common 1nformat1on that 1s responsible

PR

dfor assoc1at1ve pr1m1ng\ The depletlon of" such resources could "

 thus suppress assoc1at1ve pr1m1ng effects PresumablyT subJects
: - A .
. . ‘ . ) ‘ . . ‘ './ ﬂ ‘< . ' i ) -./ }
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who have the eas1est t1me with the semant1c quest1ons would
suffer the smallest drain on their-resources. They should then
- have the(greatest probabjlity bf~shOWing associative.prtming
%ffects’ The fact that thé fastészysubjects in the Semantic
cond1t1on showed a smal] but re11ab1e effect of associative

s

e]attonshtp 1s cons1stent with th1s 1nterpretat1on

A

| Task Type CaPPy-oveP In terms of 1ess subtle. 1nteract1ons
bthan the above one cou]d assume that subJects will confuse two
tasKs performed ctose together in t1me For-example, fo]]owxng
the phonem1c 1evels tasK subJects would attempt to perform the
1ex1ca1 dec1s1on task as .a rhyme dec1ston task. ) i
Th1s ‘type of alternat1ve seems the 1east 1nteres{1ng of the
| hypothe51zed inter- tasK 1nteractnons In 1ts extreme form\\such
a carry over effect would lead to a very high percentage of
. errors and/or very 1ong latenc1es on’ the tr1als on wh1ch 1t '
o occurredg if the present study, the long 1ateney respohsesoand
errors wh1ch mwght reflect such effects were e11m1nated from the
maJor ana]yses Hence, th1s type of carry over has m1n1mal R
?f.relevance for the analyses of correét 1atenc1es In a less | -
| extreme Form it seems that Task Type carry- over reduces to other*
'types of. 1nter tasK 1nteract10ns such as Sw1tch1ng T1me
\DeCISIon Type CaPPy-OveP Aga1nr in terms of more gross
gtqteract1ons, hav1ng made a certa1n type of dec1s1on (e g., ‘Yes, .
that s a category member ) subJects may be blased towards maK1ng‘
“

the ‘same (or perhaps the opp051te) dec1s1on on the follow1ng

a

o ot S . ) o N o . &
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'lex1cal dec1s1on (e. g., Yes, that's a word).
The strongest emp1r1cal ev1dence for 'this type of process.n
is the ma1n effect of Dec1s1on Type on both Word decision and
| non- word dec1s1on latency The fact that Word dec1s1ons are ,
fastest after levels No dec1s1ons and .Non-word decisions fastest
after levels Yes de&1s1ons suggest subJects are biased -towards
'*the dec1s1on;0ppos1te to that they have just madg |
The concept of dec1s1on type carry-over: with one added
assumpt1on was explored br1efly ear lier 1n th1s paper, in!
relat1on to the pr1m1ng effects in the Phonemic and Structural
CanltlQnS. Desp1te some support1ng data, ev1dence contrary to
its‘prediCtions was noted.~ It was found 1nadedLate to explatn |
all the pr1m1ng results 15:ﬂ | |
Response Type CaPPy Over. Af an'even mor e peripheral level
supJects may f1nd it eas1er to push the same button twfge in a h;
Jow than to alternate (or vice versa) T ,
Despite the fact it has 1mpl1cat1ons for methodology,‘at \\\§
face va lue’ response&carry -over does not appear as theoret1cally
relevant to cogn1t1ve psychology as the otherxalternat1ves
Also one of the»strongest p1eces of‘ev1dence for . response ,
carry over is the effect of dec1s1on type (Yes/No) on both word
dec1s1oh latencies, ,and" hon-word: de0151on latenc1es |

Spec1f1cally Word dec1s1ons were faster after levels NO responses

and Non WOPd dec1s1ons were faster after levels Yes dec1s1ons

However , for thd'deo1s}ons, there was a trend for thts effect to

~
i



"‘t\congruent w1th Dep]eted Resources, Sw1tch1ng T1me and We1ght1ng B

'iip”1n We1ght1ng of Code, and DepTeted Resources ' F1na11y, both the

'f of Codes The overaTT iy

"j:c0nditions;wasfconsidére

"~Sw1tch1ng T1me and DepTeted Resources were thought to be g’»

. J .

'-occur xn‘the Double Pr1me group where no overt response to the u'

/ g

’ldTevels item was requ1red _
._iSummaPy oF Inter—&ask Interactions L } | o
’ There s some degree of emp1r1ca1 support for aTT of the s1xzrd
._.types of 1nter task 1nteract1ons suggested Emp1r1ca] eV1denCEEyr
f*congruent W‘th a carry over of Dec1s1on Type 1nc1uded the main o
TETeffeCt Of Teve]s Dec‘51°” TYPe on Lexxcal dec1s1on Tatency The

‘”fg1nter subJect a_d’TﬁT€F71tem correTat1ons Were Judged to be

-
1

: compat1b1e w1th the suppress1on of assoc1at1ve pr1m1ng CTearTy.w

. (

- tno f1rm conclus1ons can be made on the bas1s of the present data,

dtfﬂbut a number of avenues for future research have been 1nd1cated

‘Tywh1ch may eTuc1date task 1nteract1ons and more generaTTy the &1"

'szglprocess1ng of verbaT mater1a1

"“:0verall Summary

'Tprrocess1ng approach to perceptuaT process1ng The exper1ment was'”'

Th1s study was a f1rst attempt to Flesh out a TeveTs of

'“~des1gned to determ1ne whether 1nter TeveT process1ng was ;m;d

,3exhaust1ve or. seTf term1nat1ng The prototyp1ca1 TeveTs of

process1ng exp]anat1on of performance on memory tasks has assumed

that the Tevel at wh1ch a st1mu1us 1s processed 1s controlTed by

crease 1n react1on t1me from the controT e

‘congruent w1th SW1tch1ng Tlme,'change-“5*

\\ v



f@task demands

1
\

The method used to conduct th1s 1nvest1gat1on 1nvo]ved

st. r:ﬂ';concatenat1ng a 1eveT or1ent1ng task w1th 8- 1ex1ca1 dec1s1on zi”
- i task The levels 1tem was re]ated to the 1ex1ca1 1tem 1n one’ of
7;;four ways,(assoc1at1ve,vrhyme phys1ca1 or neutra]) | The effect
’hf;of the type of 1eve1s or1ent1ng task upon tbe efftcacy of the
.’:1evels 1tem to act as a fac111tory pr1me was hypothes12ed to

:’fbhprov1de an 1hd1cator\bf the level(s)‘at whtch the leve]s 1tem was

'.j;processed S »’ S e ; '

Lo There was ev1dence in the structural or1ent1ng cond1t1on
%
-;;y “~that process1ng was not term1nated at the structural 1evet but

-fcont1nued to the phonem1c 1eve1 There was also some 1nd1catton

e 'of assoc1at1ve pr1m1ng 1n the non semanttc const1ons but overa11

B -'7

']'tthere was no strong ev1dence of exhaust1ve process1ng Both the

"fjrecall data and the awareness data showed assoc1at1ve effects 1n \*”t

a7i'fnon semant1c cond1t1ons but qt cou]d not be determ1ned whether
t'these effects were due to processes occurr1ng at~encdﬁ%ng or. at
: retr1evaf Dvera]] 1t was conctuded there was no strong support

¥

'for an exhaust1ve model

made d1ff1cu1t by the suppress1on of assoc1at1

’Y not suff1c1ent to produce assoc1at1ve pr1m1ng, the 1ack of

'pfj23g*:fii~
. . »,:f«’;)

Interpretatlon of the lacK of assoc1at1ve pr1m ng 1n the‘sfhi, 2
nonsemant1c cond1t1ons and s1m11ar resutts 1n»the 11terature were"’"
e pr1m1ng in the’hﬁaﬁ"”

semanttc cond1t1on lt was concluded that 1f semant1c access 1s
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'"_c‘

‘75f as support for a self term1nat1ng model of process1ng‘

It was suggested-that in the semant1c or1ent1ng group and

“'fpernaps 1n the other groups to a. lesser extent assoc1at1ve
; pr1m1ng was suppressed by 1nteract1ons between the 1eve1s and the'.r“
'ilechal tasks There were severa] 1nd1cat1ons of such
"‘vfh,1nteractwons occurr1ng A number of processes that m1ght
funder11e such 1nteract1ons were out11ned along w1th a

”°ufbdescr1pt1on of the data that were compat1b1e w1th these ff»'w"

L %.

-,”yprocesses :‘;L,j“g;pfquv ﬁf ’; ;;1fj7;a»ﬁlffe'

/‘, -



Footnotes S o -

.‘The 1evels 1tems 1n the Pr1me Alone and Double Pr1me Alone were
'presented for 850 msec Thts 1nterval was an esttmate of thenk“
Kfmean t1me to comp]ete a, 1evels dec1s1on | It was obta1ned from anh'

'b-analys1s of some p1lot data

»rdZIn Keep1ng w1th an a pPIOPI dec1s1on, based on p1lot data and

o research 1n the 11terature,'al1 subJects who had error rates of

over 12 5% to 1ex1ca] Word decisions or 257 to 1ex1cal Non—word

' Ff-dec1s1ons were el1m1nated dur1ng the runn1ng of the exper1ment

’-Each of these subJects was replaced w1th another random]y

*

5fbselected subJect The tota] number of subJects e11m1nated WaSj”'

5ﬂfff1ve w1th two e11m1nated from the Structural Levels cond1t1on

'"‘diand one each from the Phonem1c Semant1c and Pr1me AIO

bitgcond1tlon One subJect who should have been e11m1nated and

TR "\

"5srep1aced in. the Double Pr1me cond1t1on was.1nadvertent1y not

d-f”absolutely no d1fference to the results : The data reported

'jrep4acedsmmThe 1nc1us1on or exc]us1on of th1s subJect made

s.;sex1udes the SUbJeCt J‘, S

‘f}‘3At7this jdnCture,‘lt should be brought up aga1n that there was a

'~trend for latencaes to be larger ‘on. the Phonem1c Leve]s dec1s1onsffd ‘

o

if.preced1ng assoc1at1ve re]at1onsh1p tr1als than on those preced1ng?77 IRt

l’i‘ﬂthe other relat1onsh1ps It is p]aus1b1e that thTS presumab1y

.i-d1fferent1a] d1ff1cu1ty upon the 1evels tr1als m1ght 1ead td

'w,glarger 1atenc1es on the subsequent 1ex1ca1 tr1als (Note howeverdv'
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th1s 1s not the case for the ma1n effects of TeveT and dec1s1on_t_:

‘type in, wh1ch TeveTs Tatency var1es 1nverse1y w1th Tex1caT

: _Tatency ) The art1fact cou]d canceT out any. latency d1fferences

due to assoo1at1ve fac111tat1on To get a: cTearer p1cture of the_{“'

| ipTaus1b1T1ty of th1s argument an ana]ys1s was performed on onTy f:;ui"

T-dthose subJects for whom Phonem1o Levels dec1s1on Tatenc1es were

'rshorter preced1ng assoc1at1ve re]atlons1p than preced1ng the ’

'ﬁﬁ;jfneutral 1tems Adm1tted1y lack1ng in power. be1ng based on onTy

*f1ve subjects, th1s anaTys1s provwded absolutely no. ev1dence of

”-even a trend to support th1s hypothes1s

'rT4To 1nvest1gate further the poss1b111ty that the d1fference 1n
ifleve]s react1on t1mes m1ght be masK1ng (or caus1ng) d1fferences
;'i1n process1n& speed for the Tex1caT dec1s1on 1tems, a: separate fgtt
‘-‘anaTys1s of covar1ance was performed for each of the three 7 o
B standard or1ent1ng TeveTs 1 The Tex1caT dec1s1on Tatency was the':f“
:idependert measure, and for each Order by Dec1s1on Type by |
'ftReTat1onsh1p ce]l the covar1ate measure was the correspond1ng
’fTeveTs Tatency Q There were ‘no change 1n the resuTts for any
‘TLevels group . | ‘ L L | |

'5The means from the three contro] cond1t1ons were compared to the

v e

”-t means from the three standard or1ent1ng cond1t1ons There was an

ﬁnrgxoverall effect of cond1t1on F (5 95) 8 8 MSe 124805 P <

01 The means for the three controT cond1t1ons comb1ned were

& Tess than for the three~standard or1ent1ng cond1t1ons
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‘l'footmear‘“uteh511  candle . flock
- faotwear apeech  you wmerge
‘footwear furniture root . roast -
- footwear “body f11pper.=-ga?
,;uf°°ﬁ9eﬂf'» fru;; fvpduck -blunt
- PR RN
insect . weapon v;cider‘fgquk"
inmect - dwelling plea  ‘dread
" inaect ' alcohol mat dense .
»yin:gét*",:cfiﬁe”::ESLaﬁt pearl. -
{fin#gciﬁ “relergy. . me - quack
_inaect = geolooy cloth . thigh
27 T R
tree  ‘weather ‘ search - wheat >
“tree clothing dine . ham
tree . buxldxng folk " map
 tree) ‘mamic’ loq;e' tap
tree . money . staple  rag
tree . fimh helm ~ shy
. fish . bird  lark . cab
Cfiah. 'vggetublef'ldut . nod’ "
ﬁfish - vehicle ' like 7 apy.
ftsh = footwear . rod - ash
fiah = insect .luna ‘atring.
fish tree ’ lurch thread

aan oD
9 € 0w €W

truch'dfiver\ Co T
boat = vote : v
bus - but
.car - boy

shio . cleet = 7

bike fike

T @ BT
o3 n 0w

skate blade‘
sandal handle
- shoe shat®
' boot:  scene
. slipper neft ] -
saqkr-”da:e“' i

o Tuo

gxu o~ ol

o

fspider““wgb
- flea ski 4
9“"' goal o
©ant wﬂave SR
v bee - 5pee'
' moth'“ haze_s_

c T m D aw
w e < 00

birch berk .
“pine. ‘line .
oak - oar

‘spruce  make
maple shorm -
“elm. . felm

8 0o w9
B o g wTo

%“ shark ‘jaws - - f1"pk,;"
trout " doubt M
. pike: pick .
" cod” ‘grasa=
. tuna  pode
persh ferch

[ I e B
TR e
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_upreuve 1llisib1e

R s i mym-_f




. APPENDIX B
 PROGRAM. FOR DISPLAYING STIMULI

©
P

&

141



o 142

] 0 wti 925wt 4,954ty 4.8
; 1: drive 0
2: dsp “PRIMING av PROCESSING LEVELS"sstp
3:.dim ASIL1T, Bst,l C$171,J${161,RI231,58(53]
/7 4, dim TL28,121,7(21,V128, 121,-[10 21’ : B ;
"1 S5: dim 0({356,31,K$063,F3[31,L$051,a[48.3] S .
/. &: ant *Levels Only (13",P;if P= 1,sfg 7;gto +4 '
</ T: =2t "Lexical Only (137,P;if P=ijyafg 6jgto +3
;e '8: ent *Prime Only (1)",P;if P=1;afg 14
' © 91 =nt "Dauble prime? -nter 1*,P;iT P=t;afg 9
10: ent *SEMANTIC(1J :RHYME(2):STRUCT(3)",Z
TR S 11: if Zel3a7g 151%r1;5103r2;113r3520)F4
oo, T 12s if Z=23aTg 2:213r13273r2;283r3:34)r4
¥ 13: if Z=33afg 0;15}r1;3srrz;us}r3,3s}r4
14: wtb 706,27,40,55 :
15: wtb 706,27,38,100, 68;wtb 708, 27,a8 107 49, 93 ,
16: wrt 706,"° : e
17: wrt 706,° = 7 PRIMING BY Paocsssrne LEVEL ' .
135 if flg7. wet 706,° . oo LEVELS TASK ONLY. *
119 if flgBswrt 706," ~° . . LEXICAL TASK ONLY ™.
20: if flgl4jwet 706,° S PRIME TASK ONLY® -
- Zi: if f1g9swrt 706, ' Double Prime’ Task Unly
22: wib 706,27,38,100, SS;w'b 706,10 _
233 1f flgljwet 706, "®ESEMANTIC CLEVELS) chxaxonnix-'_:
24: if flg2iwrt 706, " %EERHYME. (LEVELS) DECTSIONw=x"
25: if flg3;wrt 706, "#wxSTRUCTURE rLEVELS)DECISIUNn:;-
261 wtb 706,27,38,107,48,83 - SRR e
27t _‘lex'}K$ R o L ,
28 " clevils ‘, ‘ e L
29: ent -<ubjeot number®,F$;FEFJ$01,31KS01,31 - SR
o 30 éﬁt "new file? enter 1‘.r11 :
. 31: wrt 706,F$ , : '
U 32: uf rilsljgto *S
33=‘dr1ve 1 -
© ' 34: open K$,12 \\_' ’
"»351 if “not f196 and not f199 and -nat f1914 open J$ 12
e jv'38;fdr1ve 0 "\‘,t . , o S
374 “FlatiLer1,31,F3(2.31M804,51 - L B o
© Z8: "Delay®:int((400- 2 7033/ 528c885)}r10 ' S '
391 *Quest®:int((500-2.703)/.5282865) }r11 -
, s 40w "Q- LDe;ay 1 (500- 4.703>/ 92828651 r12
St a1y "Lev-Lex":(125-2.703)7.92828653F13 ).
$2: "Prime®:if f1g14 or f1g2;(850-2.703)/. 9282865}r12 .
T 43: wtb718.3,20, 13,;0, en::en-:en:.sn::sx-:bn: S T
44: wrt 9,°A U2=12 uz6* , o : , :
- “45: oni 2, B -3 ‘ 2t ' e
46£‘f11e= NGPOS FsuRhy *, !,pract Pract
47: ’'asgn . L$,3 - .
481 rread 3, 1;sr'ad 3 0[!]
S 749, rread’ 5,irarmad 6 Q=] - S . . ' o
L sa: afgs & PO o g C
S 513 "Jtifor I= 1”to'28;f9r J=1 to 12,0?7[1,J1}V[1,J1;next Jynext I
52: drive t -~ U -
53: wrt 718,if10,}=ﬁf4L;peo,;:pa~40 520;

. "

e

o
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s RPN T ’ i “preuve illlsible
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3%
"S5,

S6:

57

'§8i
S3:
30-:

ol

82y
. B3

64z

55y
B6 1

BC-ZAR

69

e8¢

703

r e 2

725

T4,
TS

732

77

73
79

- 80s

81:.

ez,

83+

B4

35
86+
87 =
88
891
30
1
92 :
EXTR
949 :

26

a7

98:
99:

‘100y
101
102y

10§;

bioky

105,
106:

wri

if flg3;wrt 718"

'718,‘pe1
718,":vans;:
718,"nf3.: :peo,:xp5230 4L0;

wrt 718, 'pel,xxpaZSO 620;820 620:820, 420,280 420

wrt 718, Y iianis®

far H=1 to 356
Lf’r°0-40;enf

p5540.520

wr i
wrt

*check for errors®,r20 .

“if , flg5; r20+1}r20

OCH,11}Y

'O[H,Z]}A
0K, 3132

if F£le5;QCH,11Y , A s
if f1955GIH. 211X et ‘
1f F195;3GIH,311Z !

(X-1)%6+Y}P '

“if rnot flgS;rreud 1 P . K

if TlgS;rread 7,P . - o e
unAﬂrd 1,*D" : : o ~i~"f
if not f195;=read 1,58 - IR Coe

- if flgS;:read 7,5% .

*D*:if Z=1;58irl, ral}ﬁt o _ -
af Z-2;S$[r3 r41348% o : 2

5$037,431188

Stl44,S013CS . o : & -
wrt 718, f140.: S ’
if flgtlywrt 718, nfl,:csa pcO
ififlg2;wrt 718, nfl,:c:g,.peo
1f1,:c:2,:pe0

03330,500;7
:3pa410,500+"
:pald3?s5,500;5"

wrt 718,"pel,:tx",A$,char(3) .
wrt 718, an,:csZ,:pvﬂ,:pa410 475 ' L
wrt 718,%pel, ipa670,475; " LA e
wrt 718, "pel,:pa410,500;" - .
wrt 718 ,"pel,:i1x",B%, cHar(G., :sn::'
wrt 718, nf3,:pe0,.pa410 5005 " !
wrt 718, 'bfa
wrt 718, pel,:tx'/ s, char(3) y1anrs®
dap A3,3%,Cs,°Tr" ,"RT*,F
wti 0,2;5wle 2 303 cfg 4,-0 11, 12 13
‘-rt‘718 "uf4,;wrt 718, *ufs,
gto +0¢rdi 5}r5:if r5>32;9to +1
wrt 718;°bf4, zWQit L
"if flgldzgto *Prm”® _ '
if flgBsgta 'LEX" Co @
wet 718, %ufly, : -
wait rl% .
wrt 718,"bf1, " '
wait r12 , »
wrt 718,%uf2,%s;wrt 9;"U2C" S
i flgaysto Prnt : L S 4 .
‘wti 0,2;wic 2,40 - . L L
i 2 , ' ' N
gta +0;i¥ flgl1d or flgll:igto +1

‘wrt 718,"0f2,%;wrt Q,°U2V";red 9,P

?[Epreuve illlslble
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151 rdi 4}rSiaf flgdygto +3

197 "Frm®:if not f1314 and rot Fl39;9t0 +5
108: wrt 71 *uf2," .

. 109: wait r12

1101 'wrt 718, 752, "

111 wait r1lsi7 f1914 or- flgs oto +2

i12: wrt 718, uf4 *s;wait r13 l

'113: 'LEX'}wtc 2,40 seir 2 : o )
114 17 flgs aor flgl4 or flg9;sfg 4 ¢
115: wrt 718,°bf4,%;wrt 9,'U2C" ' K
116: wti 4,6 . S

117 wrt 713, %uf3,"

118y wti 4,3

- 112; gto +nyf flgl2 or f1913;9to +2

120: wrt 718,°bf3."

121 "EM*:wet 718”‘ef1,::ef2,:xefu,=s,

122: if flg6 or fl914 or flgdygto +5

123: if Z=L15if £1g10;F-. OL}F 3P+, 01}P" &
1247 if Z=L3if flgll;;F+.02}F P+, OZ}P;-liP}P
125 if Z=24if flglO04F+.03}F ;P+.04}P; =1 MP}P
126¢ _F Z=2;if flgll;F* 03}=;P» OQ}P

127: 2}r9"

128: 1 H(16951}r9

'122: if not flgé gnd not flgS und not f1 914;r9/1000*P}° 

1533: r9/1000+F3F

13L: if fla?7igto Lot o o
132y 1f Y(Syif flgi3;-1%F)F '
133: .1 f Y¥4;1F flng;-i!F}F
134: "LXT:if Z=15F}TIX,VD ©
- 135: if Z=2; F}TEX Y*S;,Lf flgG or f1914 or fng,gto +3
S 1351 “LO®:if Z=13PH/IX,V] -

137 1f 4-2;P}V[K Y+61 '

138: 1f f;gs if r°0-48,cf3 5;0)?20;910 o b

132: next H _ :

140 it flg?;gta 5 L «

141+ asgn K3, S e '

142: rread 4 lgsprt Ttxl R A

143: FI23+12F(2] E >

- 144: if flog6 or flgt4 or flgS gto +3

145: a=sgn J$,5 ; T
145: rread S, 1s3sprt S, V[!I
147: fat 2,6f10.2 f(,c

1481 drive 0 ~
flﬂSn"END'.beepgwait 300;beep,wazt 300;beep;wa1t 500
150+ %Ti2%:if flgdswrt 3, ‘U2V';red 8:F

152: if bitC0.r5) 3afg 10;afg 4riret
153+ 1f b1tC1,r5) ;a¥g 11;sfg 4;1ret
© 154: if bxt(o r5)yafg 125iret
©155: . 4f bit(l r5);5fg 13;Lret
v!30463
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APPENDIX C
INSTRUCTIONS TO SUBJECTS: LEXICAL AND LEVELS DECISIONS
! , | Semantlc Dec:s:on _ o
The fol]ow1ng\1s a 1ist of def1n1t1ons fer some categorﬁes

Look these over and te]]vme if you find any of these definitions

unclear. o R , SRR

[N .

Time ~ Any unit of tihe
;.Utensiﬁ’ _ f,K1tchen utens1]s ,\.‘ ".:' L : .
‘Body P Any part of the. body : o : S 5
Lf,Bu1ld1ng x | Any part of a bu11d1ng T B

qus1eﬁ v . Mus1cal 1nstruments
Money'] . Apy form of currency
k jAny faﬁ{]y»reTationS
eech’ ‘;:‘,Any:parf efAspeechr
_eMefaJ"‘ .jAﬁ%'fype'of-mefal 2
'ejiAniMai'» ) -Ahy‘animél eé - i e \Li\“ | 3 : fg
' Co1our' _ i' Any‘colourv | o | ?
FUrhifure Any type of fubnifure - o B &f
Fruit .‘ Any type of foit’ | |
tWeapoh; ‘””rAnyftYDeeéf weekone'e
: Dwell1ng | Anyth{hg beopie\vae ?n
. Alcohol _13'Any]a1coh9]ic beberage,_-
| Chime‘. Iif:.Any type;of-crimef‘ |
C1e}gyi .e'_ AnqueTigidus officiql ;3 : 7‘f. S }f_ "
e T L | | POOR PRINT o :
e - S ;,upreuve illisible
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Geology = Any geological formation
-”Weather.. : Any’Weather phenomena ‘
.CTothing" Any artic]e_of ¢lothing E o //k
Tree ,:.k' Any tYDé‘of tree. | X
CFish  Any type of fish |
""Btrd.Tk'f . Any typetot:bird

ar VegetabTeA“'Any‘type of vegetable .

| ——

-~ Vehicle ° = Any type'of vehicle »
Footwear Anything'people»Wear on their feet .. S
) . : ) . . /‘. ] ’ \ ) . -
Insect “ Any K1nd of 1nsect Ey

. Your task is qu1te s1mp1e After you press the START button
TTE‘ demonstrates) " a category name and a quest1on mark w1lT |
© . appear on the screen for one’ half of a second \Fo]low1ng th1s, a

word w1]1 appear on the screen before you If this word 1s a \

' member of the preceding category, I want you to qu1ck1y press the
fj¥ES button (E. demonstrates). Ifoth1s word is not.a member of
_the precedtng;category,jl_want you-to‘qutcklyipress_the NO‘button'i

TEJ demonstratesT\f Try to be'correct;hthen respond quickly. Ifff

you maKe an occas1ona1 error, éb not worry Do not slow ~down.

Try to respond qu1ck1y throughout the exper1ment One han of a
"second after you make a response to the category quest1on ‘a‘ '
l Wiletter'strwng will appear on the screen A Tetter str1ng is 2
: wstring of letters wh1ch is pronounceab]e Th1s letter - strjng m;y
‘-br/hay not be an Eng11sh word If 1t is an Eng]1sh word ! want . : . n
a"yoo“to;quickly press the YES button (E. demonstratef);A If 1t is- ~

‘/}" v .
/ \
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not an English word, I want you to quickly press the NO bUtton
(E. demonstrates) This is not‘a vocabulary test. If t‘Ts\a

word 1t would be easily recogn1zab1e to a Jun1or h1gh school

A student Try to be correct then respond qu1cK1y If you make

n occas1ona1 error, do not worry. Do not slow down. Try to
i\ ' ‘ -

A'r/spond quickly throughout the exper1ment After'you respond you -

initiate the same sequences of events by pressing the START

~but on(E./demonstrates). °There are’ 40.pract1ce tr1als fo]lowed‘

by 3 Q,real'triaﬂs' Work_at your own pace. After the first 40

’ tr1a]! ,111 come in and as you 1f you have any problems ‘On

Phonemic Decis?on_
e

Par% A o , |
is quite simple After you press the START button"a

Youmttask

‘word and a question marK will appear on the screen for one half

"’of a second ‘\ollow1ng th1s, another word w111 appear on the

!

ﬁthroughout the exper1ment

screen before you. If th1s word rhymes w1th the preced1ng word

I want you to qu1cKJy press the YES button (E. demonstrates) If\

this word does not’ rhyme with the preced1ng word I want yau to

'qu1ck1y press the NO button (E. demonstrates)h Try to be

ﬂcorrect, then respond qu ickly. If.you make:an occasionai error,

do~not worry. Do not slow\down ~Try to respond quicKTy'
ké . : |
One half of a second after you maKe a response to the rhyme

. S ! .
N . . . \ . -
B T . . .
. . . - . N

o
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\‘A
y

questionr a 1etter string'will appear on‘the screen. A letter x“

str1ng is. .a string of letters which is pronounceable This ‘ﬁi

1etter strtng may o .may not be an Eng11sh word If it is an

1

'Eng11sh word, I want you to qunckly press the YES button (E.

fdemonstrates). 1f it is not an‘Engltsh‘word, i want you to press
ithe NO button (E. demonstrates) This;is not a vocabutary test.
;If 1t is a- word 1t woutd be eas11y recogn1zable to a junior high

: school student Try to be correct then respond qutckty If you

make an occas1ona1 error, do not WOrry. . Do not s]ow down Try

K

to respond guickly throughout the expertment After you ‘respond

‘you can 1n1t1ate the same sequences of events by pressing the

" 'START. button(E demonstrates) : There are. 40 pract1ce tr1a1s S

- ”Fol1owed by 336 real tr1als WorK at your own pace After the

i

first 40 tr1als I wf11 come 1n ‘and ask you if you have any

prob]ems, On the average, peOple take 3/4 of an hour to - ftntsh
Any questions? o

. . N
/- . ‘. . . T

“Structural Decision

Your task is qu1te s1mp1e After you press the START
'button(E \éempnstrates) a 1etter and a quest1on mark w111 agxp'c-z;a\r"1Q,~ 5
4 S fi’i‘::l“

on the screen before ‘you for one ha]f of a second Bge -

thts, a word w111 appear on the screen before you

COnta1ns the target'letter (the 1ettertwh1ch appeared w1th
question mark], I want you to qu1ckly press the YES button

demonstrates). If this word~does not contain the targetJJ
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I.want youtto quickty press the NO button . Try to be correct,

- then respond quickly.  If you make an<ocoasiona1 error, do not
worry. Do hot’slow'down« Try to reSpond quick]y throughout‘the
experiment. - ’ ‘

One half of a secondvafter you make a'response to the
category question,ba‘1etter'string will appear on the screen. A
letter str1ng is a string of letters ‘which 1s pronounceab]e CIf ot
it is an Eng]1sh word.-, want you to quickly press ‘the YES button

, (Es demonstrates). If\\t “is not an English word, I want you to
quﬁcklyvpress the NO,buttonv(E.,demonstrates). Th1s is not a

' vocabulary test ‘ﬁf it is‘aAword it wou 1d be easily |
ﬂrecogn1zab1e to av Jun1or h1gh school student Try to be correct
then’ respbnd qu1cKly V1f you maKe an occas1ona1 error do not.

"worry ' Do not slow down. Try'to respond quickly throughout‘the

' exper1ment after you respond. you can 1nnt1ate the" same sequences

»U:wﬁqevents ‘by préssing the START. button(E demonstrates) . There

. Wt~f
ipract1ce trials fo]lowed by 336 real trials. WOrK at your

3’

f;own pace After the first’ 40 trials I w111 come in and asK you
1F you have any problems On the average people take 3/4 of anly
.hour to f1n1sh; ’
*i{KBy questions?'-
| | Double Prime
PartA .

Your tasK is quite s1mp1e After you press. the START button,

‘(E.Ademonstrates), a word~w111_appear oﬁfthe screen for ond half



. ‘Ca\
”n;or a second " Pay attention‘to'thts word,bUt‘do not respond'to"

it.‘ After another 1nterva1 another wond w1TT appear on the. 7-!1’5

- ,screen for . one han o?\a second Aga1n, pay attent1on to this fffj

'nf;fstr1ng may or. may not be an. EngT1sh word If 1t 1s an EngT1sh

tff;gword 1 want ybu to qu1ck1y press the YES button (E.

'7fﬂto respond QU1cK1y throughout the exper1ment

'*word but do not respond to 1t Aften n 1nterva1 of ‘one- han of
T_ a- second a Tetter str1ng w1TT appear on the screen A Tetter

A

'.f;str1ng 1s a str1ng of ]etters wh1ch 1s prounceable Th1s letter

t

{o o n

Reﬂedemonstrates) If 1t is not a word I want you to qu1ck1y P s

L'rthe NO button (E demonstrates) B Th1s 1s not a vocabulary f/?i N

.»4;If 1t 1s a word .1t woqu be eas11y recogn1zab1e tQ a {/pt/r h1gh' *f
fschoo] student Try to be correct then respond quickly. If youf~i T

. | - Pt
',make an occas1onal error do not worry Do not slow>down :Tryjf

Afyer you respond _;q'”

'you can 1n1t1ate the same sequences of events press1ng the f77pf»"

o

"fpffSTART button (E demonstrates) - There are 40 pract1ce tr1als ;fv,\'

‘.ffwff1rst 40 tr1aTs I w111 come in and ask you 1f yOU have any

fo]]owed by 336 reaT tr1aTs ? Work at your/own pace After the =
- /.

VFfT:probTems On the average, people take 3/4 of an hour to f1n15h

*T].LAny quest1ons7' Jg/

']h"Part A

s

After you piass the START button (E demonstrates) a word ",

'drwwll appear on the screen for %ne half of a second PayT,

/

»“1A5vattent1on to th1s word but do not respond to 1t After an - S



,'qu1cK1y press tbezNO button (E

'_mrvocabulary test \ If 1t 1s a word 1t wou]d be eas11y e :'1'f . btt

B rworry Do not s]ow down T,y to respond qu1ck1y throughout the

s»YES button (E demonstratesx,,_
"recogn1zab1
;‘,exper1ment - After you Pesp‘nd youtcan 1n1t1ate the Samzinw;

“tr1als Work at your Own pace After the f1rst 40 tr1als I w111”"v'
:jcome in and ask you 1f yo have any problems ' On the average,.'*r'v
 people fake 3/4 of an hour to finisn. | o

| Any quest'lons')
earea

”ﬂ};str1ng w111 appear on the screen A letter str1ng 1s a str1ng of?@,fi§\

V‘Ietters wh1ch 1s pronouncable« Th1s letter str1ng may or may notrf}”"g?

) o

pronouncable Th1s letter str1ng may or may not be an Eng]1sh

‘~hword If 1t 1s an“EngJ1sh word I want you to qu1cK1y press the L o

Pv; Pv;

'7_1s not a word T want you to

; ‘V nstrates) Th1s is not a ¥;~; ”f[tj</

“5td a Jun1or h1gh school student Try to be correct

sequences of events by 's;:“g_thr ST PT hwt on‘ *f;_.-b' 1_*“5;3"“

demonstrates) There are°.0 pract1ce tr1als fohowev by 336 rea]

p;
L3

o e

| Lexical Alone- .. . .- o

R

After you press the START button (E' demonstrates); a 1etter§v

\ ““}ﬁg“j_ﬁi”

‘fbbe an. Eng$1sh word If 1t 1s an Eng]zsh word I want you to

V

“qu1ck1y press the YES button (E demomstrates) If 1t 1s not a

e R Lo

"word I want you to qu1ckly press the NO button tE N'x;pwgﬁaf;\~f'




demonstrates) Th1s 1s not a vocabuTary test. If it is'a word \
it woqu be eas1Ty recogn1zab1e to a Jun1or h1gh schoo] student
fTry'tO‘be correct then respond qu1ckly 1§ yo% maKe an g

”?occas1ona1 error, do. not worry Do not sTow down Try N?

'Vfrespond qu1cKTy throughout the exper1ment afterbyou respond you

“.ycan initiate the same sequences of events by press1ng the START

i button (E. denbnstrates) There are 40 pract1ce tr1aTs foTTowed t'v_"
4‘tby 336 reaT tr1als Workaat your own pace After the f1rst\40

‘;tr1aTs I w111 come in and ask you 1f you have any problems On'g%f’”'auf

‘TsTow down_ Any quest1ons9 e

v'ithe average peopTe take 3/4 of an hour to f1n1sh fiff
}fAny quest1ons'7 . . | ” ‘K | .;ﬁrr

QFor aTT cond1t1ons at the end of the pract1ce sess1on' _v'}

':dust to re1terate, th1s 1s not evaTuatwve 1n any way We are f;kl'
'7,s1mp1y 1nterested iR how peop]e maKe these types of - dec1s1ons ” ii?f}
chry to re]ax Do not worry about an occas1oﬁél error The Tast “tf;{g;
'th1ng I want you to do 1s to mahe an/error and‘thegﬁjmmed1ately :5?f
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~APPENDIX D o __'&_
PPE .y

| INSTRUCTIONS TO SUBdECTS ARITHMETIC TASK .
Lt

o

Now I want you to add up th1s column of f1gures Write down

i the answer at the bottom Double check to see 1f you are fﬂ7 -

T R E SRS SUNE R S & SO

, & -
JCOPPeCt I w11] return 1n one m1nute

ey e \,f7y 04¢°;f;‘, '  .f; dv. - E; f'ﬁV 

";?'ﬁﬁ-f?; _f}f{;£ ff ﬁ &};f f TQ  3‘“ 

vjfﬁﬁ wxf;k:;f'fff?ﬁj;iiifiﬂ£0§.! :;'ilf  %f”f'ﬁ

. o , G 'fi7v~ S , SRE R

i
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“fm nonwords for-which‘you

‘Part C . f;Tif ﬁ.:@ o

, //‘ S APPENDIX E
. INSTRUCTIONS TO SUBdECTS RECALL TASK

n ot : /

/- Semantlc Deczsron
Part C. ;'\{” | s

Tnank you for your cooperatmon so far Now I have a task

‘ "mfor you ‘that. wrll take- only a few mlnutes '‘to do On the . sheet of
,paper befone you, I want you\to wrrte down all the words and v

. nonwonds for whrch you made a deczs:on ‘Try to remember as many

=AYy
as posszble but’ do nof“@bess For example for the sequence

i headgean 9, box pencvl you should wr1te down the words box and

penc17 3 If you reca]] on]y one 1tem, (e g . penctl) wr1te 1t

~down. I w111 g1ve you f1ve m1nutes to comp]ete th1s tasK

Thank you for your cooperat1on so far NownI have'a'taSR“

'”}for you that w111 take on]y a few m1nutes to do Dn the sheet Of

' ;paper before you,~1vwajzayou to wr1te down all the words and

de a deo1s1on. Try to remember as many

-,es‘possioﬁe but do not guess For example,_for the sequence

pagef?, box pencrl you should wr1te down the words box and

penoil IF you recall on]y one 1tem, (e. g ) penCII) wr1te 1t

'downivfl/w111 g1ve you five m1nutes to complete th1s task

Phonemlc Decrsron LA o -

T R I

. »

TR
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: Part'C

Part C

. "v ’ | . ) 1: C ,- " ) : ! ‘.v‘ ' 155 ’
Structural Decision
Thank you for your cooperat1on 'so far Now I have a tasK

for you that w111 take on]y a Few m1nutes to do On The sheet of.

paper before you ‘I want you to write down all the words and

e nonwords For wh1ch you made a dec1s1on Try to remember as many

as poss1ble but do not guess For examp]e for~the‘sequence h-,
box penCII you shou]d wr1te down the words box and penCll 1f

you reca]] on]y ‘one 1tem,‘(e g-. penc17) wr1te 1t down I W1]1 -

g1ve you f1ve mxnutes to comp]ete th1s task

Double Pn:me

| ThanK you for your cooperat1on X:To) far :Now I have‘a'task

for you that w111 take only a. few m1nutes to do Dn the sheet of

. paper before you I want you to wr1te down al] the second and

~third 1tems of each sequence you saw Try to remember as many asv

poss1b]e ‘but do not guess For examp]e, for the sequence

headgear-7 bbx .FenCIl you should write down the words box and

_‘j-pencif If you recall only one 1tem (e g , penc:l) wr1te 1t

)

dbwn.; L w111 give you f1ve m1nutes to comp]ete th1s tasK

| _“7%'14' Przme Alone |

‘5 ThanK you for your cooperat1on so far Nb&‘x have'abtask |

for you that w111 take on1y a few ‘minutes to do - On: the sheet of'

“

paper before you,_I want you to wr1te dow'}all th




s
ot

\do not guess

Y. “one’ 1tem (e.g

: Part C

m1nutes to comp]ete this tasK

156

4 w fnonwords that you saw Try 'to’ remember as many as poss1b]e but‘

J '“M ’

“For exaﬁbi@ for the sequence box penczl you.

"g“‘shou4dywr1te down the words box and pencri If you recal]jonly

penc:l) wr1te it down I will g1ve you f1ve

| . -

‘ Lexical APone .

o . . ;o Ye
x . Vv
2

‘ ThanK you for’ your cooperat1on so far. Nowilrhave:a;task |
: for you that w1ll take only a few m1nutes to do. On the sheét-of

'paper before you, I want you to wr1te down al] the words and

nonwonds that you saw 3 Try to remembec as many as poss1b1e but

~do not guess.

- down_pencil.

22

For examp]e, if you saw pencrl you shou]d wr1te’

I w111 g1ve you f1ve m1nutes to complete th1s tasK e

a
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e APPENDIX P e
» INSTRUCTIDNS TO SUBJECTS: SELF- RERDRTED AWARENESS:

",

_Part D e | o ‘-.,t , S o
-,'11t' D1d you not1ce ahy relat1onsh1p(s) between the second ‘and ;\
third words(f1rst and second words) of each sequence that you
:ﬁSaW; 1f so, what‘7 ' ' |
2 ‘On what percent of the tr1als wou]d you est1mate that th1s

~ (these) relat10nsh1p(s) occurred° g
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APPENDIX L1. ,‘.\\, IR | i R .."

A ANALYSIS oF VARIANCE OF LEVELS : Ly y‘{ ol ¢
| DECISIONS LATENCIES | L | "

SOURCE @ o DF’-v B ' "F71 S
A eEn) 2.P '”  e7aesio00  0.247 0783
| %,“‘,vsg,wITH'IN - S 45 o 273095.063 SE S A ’
_3'K7?‘VB,(oRbER)'f‘ ?ix<j-1 R ;'.’lgédaéb,ooo'  - 47iéésl ‘ oo, 001 o / 4
""f;AB ‘;_;.7f» g 18688L000‘»';>’§91915 ,f. /0 408i?,' S ’ :.\ ;
BS- WITHIN ";% L 45. }\.  20428.7é7'f i§~1 EER R 1

. ‘AC!J‘Vv; “.»»»_ ~ 200 .g960i000 . 0.370 i 0.693

CtSWITHING. st ameoszie g
SRR T g PO L g g e

©. ek

‘],KBCi;}; T T e 17408.000 ~ 1.984 ,7f';'o.149_51/Q1}!\,f/.ﬁ-;‘;’
SR B I NP M ST . SRR '1."”‘," ,%}.;"-/ .. S

BCS- WITHIN  © .0 45y 8772.266 | Mo
i 0 (RELATIONSHIP);'Q:;*f§3{‘hf,ff’fh@f8533f33?«~f‘f:'74573 oo
.,,AD - 72 TN 6. . 17194.664 7»3'?69, 0006

poR S o LT g

B  ‘f;“7fo3f"i._'   :'T621a3331;:5f.1qa353f:.“ o 823  
o BDS-uITAIN - 135, : Ve 5357;035 3§,V‘ e  A =
oo s o iehsesd 1701 0.170
A _.Qf‘”6fi‘ff"ff-;10025-664 e o

L CDSSWITHIN® - a3s 9729.895 . .

e
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APPENDIX L.2. .

T s ANALYSIS oF VARIANCE OF LEVELS DR T
P I»" Ly ‘N‘.lﬂ.;j‘* DECISION ERROR RATES St
i SRR T g F L
S ‘I,_'Af(LEvEE) I”f o ‘f'«z;;; o ur.es -~ 0.581 0.5631
S swrmen s 177 .
o B(oROR) 1. lzzas s2s0  0.079
‘AB_ﬁ~f o 7"V7:'NE,.N.E2¥ o .iyfés.ésg,”';f'”oi659, o522
BS«NITHIN ";.117‘ j.45w, n'f:j jﬂklé9.£51,»if E ‘1A. ‘. :
B (DECISION TYPE) 'gjlﬂf R fg[i?,jsd.AIbI'g;' 4270 0.085

ooee 0% 0660 -

‘ "'ABC;ff'f;fff >,ﬂ9:*9f o N 0606 .0.550

f‘ﬂj. BCS wITHIN

) (RELATIONSHIP) /3. 10280, 0370 0.775

!
-

8 Ap'/,;¢‘;:;-'*~N“‘;{-;~5;4;‘f;N‘ f;N;.9"279 ”;;?jd.334"f4 '5 pjgjég'
0 DS-WITHIN ’I~~~v'I551]I;'7” 278 S s o
:fIs éDfE;?ithf’7E'_,f:E?ﬁfﬂfﬁf;f';fl”lf :_~66.3107" . 2;201":iA_galof091, | '
C kL UBostuITHIN L T IR A S
) ':wvf;;;tD3¥iEtgf  A{';f}/firfi 3 N?f'{"A;f147432’A.l5&0;496il,’E‘, 0.686
: ¥7EfACDE,5;jb*N f;/:j;v7‘”7'6.1”ii,ﬂf ?'”_33.653';h°f11,156_11&,"'0;334'»:“

CCDSSWITHIN 132919 o

oy




APPENDIX L.3

ANALYSIS OF VARIANCE OF LEXICAL

s

DECISION LATENCY IN THE LEXICAL ALONE CONDITION

© SOURCE
 SSWITHIN,
A’ (ORDER)

L AS-WITHIN ‘
B (DECISION TYPE)
f*BsfwaHIN S
| ABT,I,Q,P i

 ABS-WITHIN,

C (RELATIONSHIP)

o cs- NITHIN
I.TAc} Sk
ACS- WITHIN fﬂ'»‘
=W52m&amf "
- BC- .
i
ComeC o
 ABCS-WITHIN =

15,
'Wl;’]5},,
x;_llﬁ-

MS
32833.066

;7 e 2119 I
| 22@9 333
1693985
‘u§f3746;66z'f'
| 2152.533
I,17221557"'
o res7.689

. 320.000

1810.733

33328.000

| 7586.133.
 2128.000
;%fff 155974677j~'“
1248.000

vﬂ].3§9:N

ek

o)

A

0.880,

9.347 |

- 0.053

0.455.

0,912

0.256

0.261

- . 793A |

&y

10459

‘168



, ‘AC,F, .

- 'SOURCE

S WITHIN
(ORDER)
AS- NITHIN

B (DECISION TYPE)

BS WITHIN

m

ABS-WITHIN

oo CS-WITHIN' ™

BC

. ABC
., ABCS-WITHIN,

" ' (RELATTONSHIP)

ACS-WITHIN'

©BCS-WITHIN

ANALYSIS OF VARIANCE OF LEXICAL

DF

P

18,

1.
15,
.
15

“-q'

o

o “15.

-APPENDIX- L 4

b

6

=

45,

3.

85.

3.

45,

- MS

39.124

134957

7,953
6.202

@‘.

1.518

%609

' DECISION ERROR RATE IN. THE LEXICAL ALONE CONDITION"

.197
.282

1.209 #

| 169

0.212 -

0.285

0.078



} APPENDIX L 5 - ' ' .
ANALYSIS OF VARIANCE ‘OF LEXICAL DECISION LATENCIES

’

| IN THE PRIME ALONE CONDITION
SOURCE ;;_"OF s S
CSWITHIN 15 84a3lam C o |
A(GROER) . 1. .162768.000 573, 0.001
AS-WITHIN | 15 ,“"_IO346.664@ | IR
B (DECISION TYPE) . j”" | - 80.000 ’ ~0,039>u .. 10.846"

i
irae

AL s WITHIN. 015 2080133 .
"¢[AB ol 816,000 - 0.577
| o hBS- wITHIN | ’.,,‘ S 15, | 2513.067
& Co .J"L"xt« ) : : ' : ’

PR S - (RELAIIONSHIAS 3.0 40842.664

Obof"
- Cs- NITHIN ;' 85, - 2285.511 C |
R s a7 D oosis o 0.675
T OACSMITHIN oo as. se- o asseas ... g%
LR B T . ss.ee7 0.9 "ffJO.;§§§
T BCSMITHIN e man e o
¥ om0 sag.o0 0297 0.827

L
AL
ag M
i

ABCS-WITHIN® . 45. 1831.111

{
i
!

.

l
e
! 3
b

f
!

[ B : o - . .
e €
»



e o ASWITHIN -

_ANALYSIS OF VARIANCE OF LEXICAL DECISION

—-—

" SOURCE
‘ - S-WITHIN ~
L ‘

... A. (ORDER) -

o BSTHITHIN =5

A8

© ABS-WITHIN

" (RELATIONSHIP)
CS-WITHIN
A

BC

vf.BCSfWITHIN

" ABC

B (DECISION. TYPE) .,

- 3 o 20.75 - 1.516:
s nasis .60
e 9287 |

3.5 13.783 0.868
es. 15877

“APPENDIX L.6

'ERROR RATE IN THE PRIME ALONE' CONDITION

DF = . - MS F

15. . . 29.626

1.0 ;2,‘7;;\‘3_81 g 0.321 W

15. . 8.983

10.128

1. o643 126

15. - .8.564

T3 T0a.333p T 5.232

4. 19.941

28.056  2.770°

17

.003

.223
.238

171

580

305

.465
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APPENDIX L.7

ANALYSIS OF VARIANCE OF THE LEXICAL
DECISION LATENCY IN THE DOUBLE PRIME CONDITION

T

a

SOURCE

S-WITHIN

A (OROER)

DF
RV
‘1("4

MS
144337.125

©115200.000 - 24.

570

.
TN

~.,':

ASSHITHIN - 14, 4716.

B (DECISION TYPE)- 4. 3720.000 - 2.291 0.152
BS-WITHIN - . - 1\..gyiﬁzﬁﬁg@A;3,ﬂv%1524ﬂ000 : I

AR, LI IR

AR 4. R Tgssl000 - 0714 - 0.412

Pk
»»»»»»

© ABS-WITHIN ner.7e

C (RELATIONSHIP) _ 23485.000  8.599 ~0.001
CS-WITHIN Y S 2731.048 - -

A e ;v°“1035.ooo'j"<'o.984 0.409
acswrtam( 420 I 1051.428 o
¢ .3 | 2 M>5660,000. . 0.469 . - 0.705
BCS-MITHIN o 42, | 1406.857 “ ,
AgcQ R R - 2525.000 I”'vi'1-439fl o 0.245
CABCS-MITHIN - :

42 . 1755.088

oy
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APPENDIX L.8 -

- © ANALYSIS OF VARIANCE OF .THE LEXICAL
| DECISION ERROR RATE IN THE DOUBLE PRIME CONDITION

SOURCE | COF M P
S-WITHIN E D e, |

A (ORDER) | 1. 172.559. - 8.041 0.013

OAS-WITHIN ©a. 21460 o |

B (DECISION TYPE) 1.  81.339 4.067 1 0.063

.

o BSSWITHIN . & 20.000

B . el 0.880 . 0.375
ABS-WITHIN = . 19.480 | |
¢ (RELATIONSHIP) 3. . 219.874  9.008 0.001

- CS-WITHIN. o s 26,408 | ‘

K 3l 43.975 4972 0.005
CACS-WITHIN - 42 8.4 el
B s U s 2288 0:093
FABCS-WITHiN~ w0 19.876 | . -
aBC s .. lo.s o 0.372 0.774

>

“ABCS-WITHIN a2, D 28.338

PR



, ;
ANALYS
DECISION LA
SOURCE . OF
\A (LEVEL) 2.
. S-WITHIN 45.
.B (ORDER) 1.
A 2.
BS-WITHIN e
I (DEtISION TYPE)#;g.'VQ];
o ;AC ,¥Nf A
CSWITHIN 345
BC - L 1.
"« ABC - . 2.
B BCS-WITHEN 5.
| or :D (RELATIONS%IP) o
D 6.
DS-WITHIN - 135.
‘II,BD"v | 3
“ABD | 6.
" BDS-WITHIN 135.
R 3.
A0 6.
o CoS-MITHIN - 135,

APPENDIX L.9

Ig/ﬁr VARIANCE OF THE LEXICAL
N HREE

CY IN THE THREE STANDARD LEVELS

s F-
312576.000  1.975
158253500
980226.000 67.518

58624.000  4.038
14518.043 .
oo 866?8 000 5.965
\\\\\\\ 8448.000 0.582
14506664
1280.000 0.171
 §96.000.  0.120

7463.820 ¢ ¥

©3413.333 . . 0.577

©8874.664 . 1.501
5910.754
3157.333 . 0.679 -

8618.664 1.854

4647..820
arfis.332 . 9.019

13482.664  2.563 .-

. 5260.324

0.151

0.001

- °0.024

0.019 - -
0.563

-0.631

0.182

0.566

0.093 .

10.001

0.022

174
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v APPENDIX L.10 :

ANALYSIS OF VARIANCE OF THE LEXICAL
DECISION ERROR RATE IN THE -THREE STANDARD LEVELS

SOURCE | o Ms F P
A (LEVEL) - - 2. - 93400 1006 . . 0.374
CS-WITHIN _;1 ‘ 45. 92.831 |
B,(eRﬁtR) N 1.,  ‘ | ﬁ8.719 0.417 : ~0.522
w 2. 1655 0792 0.459
- BS-WITHIN e R 20.890 VAN
¢ (DECISION TYPE) 1. 1363.840 26,913 .0.001
w 2. . 8463 0.167' L 0.847 .
CSONITHIN . 45 .~ 50677 - L
BC. - . S o 104.543 - 4.344 7 0.083 \
mC. - 2 r'v - 16.7% - 0.69%6 - 0.504
BCS-WITHIN s, 0880 AU
D (RELATIONSHIP) R A | 56.150. 1,953 o o.iz4\\ - \
e el 35.320  1.229 > 0.256 "f -
CDSWITHIN - 1. 287504 e -
R R N 7814 ¢ 0.385 . 0.764
w0 T e 22.766 1.2 0.353"
BDS-WITHIN R T 20,29 o

cD 3. . .- -108.275 4.668 = 0.004

sy - Tee | sesss 136 . 0.2 o

i

23.195 B SN

COS-WITHIN “+ . 135.,
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APPENDIX L.11

ANALYSIS OF VARIANCE OF LEXICAL DECISION LATENCIES .

SOURCE

A (LEVEL)
B (GROUP)
AB .

N
»S—WIT&{NCD

¢ (ORDER)

\

AC

“BC .
ABC«
© CS-WITHIN

D (DECISION TYPE)

AD
BD —
ABD -

>

©DS-WITHIN ~

o

ACD
Be
" ABCD

IR \f CDS-WITHIN -

¢ 47
S AT

e

DF
2.

1.
2.

2.
42.. L
(RELATIONSHIP) .- 3.

iy 1‘{,'~

MS..

© 312512.000

: 1314304.000

2.
980096

... 86528

"58964566]?fi
380,000
= ] . .. o
i~
.

15372,

e

367424.
120771.000
.000
58688.000
128.000

3712.000

© 8448.000
25216.000 °

~

14628.

000
570

| 6784.

12807000
960.000

2688.000

000 .

188
.000

. 38413.333

B

12880.000 - -
7789.711. "

; \ 0,064'-
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o APPENDIX N3 |
ANALYSIS oF VARIANCE oF LEXICAL DECISTONS LATENCIES ON NONWORD. TRIALS
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ANALYSIS OF VARIANCE‘OF LEXICAL DECISION LATENCIES FOR NONWQRD‘TRIALS
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ANALYSIS OF VARIANCE OF LEXICAL DECISION FRROP PATES FOP. NONNORD TRIALS
IN THE DOUBLE PRIME CONDITION
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APPENDIX N.9
ANALYSIS OF VARIANCE OF LEXICAL DECISION LATENCIES ON NONWORD TRIALS IN
THE THREE STANDARD LEVELS CONDITIONS
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ANALYSIS OF VARIANCE OF LEXICAL DECISION ERROR RATES
ON NONWORD TRIALS IN THREE THREE STANDARD LEVELS CONDITIONS
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o ANALYSIS OF VARIANCE OF RECALL
: . FOR LEVELS ITEMS FOR THREE STANDARDS LEVELS
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