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PREFACE 
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ABSTRACT 

A study WHS performed to determine the nature of the representation? 
that are compared during the comparison stage in a character classification 
task. In r;uch a task, S is required at tho b^inning of each trial to 
memorize a small set of items called the positive set. A probe item is 
then presented and S_ is required to make one of two responses indicating 
whether or not the probe item is a member of the positive sot. Reaction 
time (RT) is the dependent variable. 

Previous research has shown that RT is an increasing linear function 
of the size of the positive set for both positive and negative responses. 
From this fact it has been inferred that part of the RT is occupied by a 
serial comparison process during which some representation of the probe 
item is compared with similar representations of the positive set items, 
one after another. The slope of the linear function relating RT to 
positive set size is the time from the beginning of one comparison to the 
beginning of the next. 

The present study wac designed to determine whether the representations 
compared during the comparison stage are visual images (based only on 
sensory information) or verbal labels (based on the learned identity of 
the items involved).  In one experimental condition (Name Identity), the 
positive set was defined by the names of the letters it included and both 
upper and lower cases of each letter were presented when the positive set 
was displayed. The probe le.ter was either upper or lower case, but its 
case was irrelevant to ^'s response.  In the other experimental condition 
(Physical Identity), each litter of the positive set was represented in 
upper or lower case, but net both. The positive sets contained equal numbers 
of upper and lower case le'ters. as nearly as possible. The positive response 
was appropriate if and onl- if the probe letter was physically identical 
with sane character in the positive set (i.e., matched in both name and 
case). In the Control Cordition, the positive set and prcbe letters were 
all of the same case. 

If comparisons we.-e based en visual images« it was expected that for 
i given set size twi'.e as many comparisons would be necesr.ary in the Name 
Identity Condition as in the Control Condition, since separate comparison:-- 
would be required for the upper and lower case characters of each letter in 
the positive set. Thus the slope for the Name Identity Condition should 
be twice as great as the slope of the Control Condition. The slope of 
the Physical Identity Condition should bn the sane as for the Control Con- 
dition, since uniformity of case should be irrelevant for the comparison 
of visual images. 

If, on the other hand, the comparison proces;, were based on verbal 
labelft, the Name Identity Condition should be the sane as the Control Condition, 

\ 11 



since in both conditions the name of the probe character, regardless 
of its case, would be abstracted before the comparison process began. 
In the Physical Identity Condition, however, each comparison should require 
more time, since more complex names (that discriminated between the upper 
and lower case characters) would have to be compared. Thus the slope of 
the Physical Identity Condition should be greater than the slope of the 
Control Condition. 

The results revealed that performance in the Name Identity Condition 
was similar to performance in the Control Condition, and that the slope of 
the RT function was much greater on negative trials in the Physical Identity 
Condition when the probe item differed only in case from some character 
in the positive set than when the probe did not have the same name as any 
positive set character.  It was concluded that the representations used 
for the comparisons stage are verbal labels. 

vn. 



CHAPTER I 

ON THL COMPARISON 3TAGL IN 

CHARACTER CLASSIFICATION 

A substantial body of research in recent years has been directed 

at the isolation and study of stages of information processing. Examples 

can be found in the areas of short-term visual memory (Sperling, 1967), 

selective attention (Egeth, 1967), and the psychological i-.-ractory 

period (Smith, 1967). These studies have frequently employed reaction 

tine (RT) as a dependent variable, since it provides a unique insight 

into the temporal course of informatior processing. The use of RT to 

study processing stages is not new, however; it goes bark to the 

earliest days of scientific psychology, when Donders (1868) attempted 

to measure stage duration by measuring RT for two tasks which differed 

only by the presumed presence of a particular stage in one task and its 

absence in the other. The revival of methods similar to Donders' was 

highlighted by a recent conference (see Koster, 1969) held exactly one 

century after the publication of Donders* main work on RT. 

Donders' method fell into disuse because adequate tests were not 

available for two of the assumptions of the method. Donders assuned 

the existence of a succession o''  stages which did not overlap in time, 

so that their durations were additive components of RT. In addition, 

he assuned that stages could be added or deleted without affecting the 

durations of other stages.  In an inportint theoretical paper, Sternberg 

(1960b) has proposed a method, the additiv---factor method, which provides 

an explicit test of the first assumption and largely does away with the 



need for the second.  A full description of the method would be in- 

appropriate here.  Briefly, it involves the inference o^ the existence 

of stages from the pattern of interactions and non-interactions in 

tactorial experiments. The properties of a stage so isolated are studied 

by mani;uldting its duration, rather than adding or deleting the entire 

w- . 

The Character Classification Task 

The focus of this paper is on the properties of one particular stage 

isolated by means of the additive-factor method.  Sternberg (1969b) used 

the discovery and study of this stage to illustrate the application of 

his method. 

The stage in question is the comparison stage in a character classi- 

fication task.  This task, used by bternberg (1966) to study memory 

search, is quite simple. On each trial (or before a block of trials), 

J_memorizes a small set of characters, usually digits in Sternberg's work. 

A test character is then presented and £ makes one of two responses de- 

pending on whether or not that character is one of the memorized set. 

The Ss are encouraged to respond quickly, but emphasis is put on a low 

errror rate.  Sternberg (1966) found RT, the time between onset of the 

probe and the response, to be a linear function of the size of the memorized 

(positive) set.  This relationship held whether a new set was memorized on 

each trial (the varied-set design), or only before each block of trials 

(the flxM-set design).  In the fixed-set experiment, with set size (s) 

taking the values one, two, and four, stimuli and response entropy were 

equated across set size, and possible differences among individual digits 



were controlled.  In the varied-set experiment, £ took on all values from 

one to six. The RT functions for both negative and positive responses 

proved to be linear and parallel. The slope of the overall function was 

the sane in both experiments. 

From these data, Sternberg (1966) inferred the existence of a serial 

comparison stage, in which an internal representation of the test digit 

is compared sequentially with representations of the memorized digits. 

The comparison process must be exhaustive, with all possible comparisons 

made whether or not a match has been found; otherwise, the functions for 

negative and positive responses would not be parallel.  If S^stopped 

making comparisons as soon as a match occurred (a self-terminating 

search), he would, on the average, need to make only (s^ ♦ l)/2 comparisons 

on positive trials, and the slope of the negative response function would 

be twice as great as the slope of the function for positive responses. 

In addition, exhaustive scanning implies flat serial position functions. 

That is, if RT for positive responses is plotted as a function of the 

serial position of the matching character in the positive set, the re- 

sulting function should be linear with zero slope for each set size 

separately. This is because all possible comparisons are made on every 

trial; hence the order of the comparisons cannot affect RT, even if it 

is the same on every trial. A self-terminating strategy would also 

produce flat serial position functions if scanning began at a random 

location in the list from trial to trial. Hence flat serial position 

functions are a necessary, but not sufficient, condition for exhaustive 



scanning.  Sternberg's own studies have consistently yielded flat serial 

position functions (see Sternberg, 1969a). 

Using similar paradigms, several investigators (Corballis, 1967; 

Morin, DeRosa, & Stultz, 1967; Morin, DeRosa, 6 Ulm, 1967) have found a 

recency effect in the serial position function, a result that is not 

consistent with exhaustive scanning.  In contrast tc Sternberg's procedure, 

these studies have employed rapid presentation of the memorized set and a 

vory brief delay or no delay before presentation of the probe.  Since 

Corballis (1957) foand an increasingly strong recency effect with faster 

presentation, these differences probably account for the discrepency. 

The same explanation will not account for the results of a similar 

experiment by DeRosa 5 Morin (1970).  In their Exp. I, the positive set 

was constant for blocks of 112 trials, and always contained four digits. 

For positive trials, the serial position function was U-shaped, with the 

fastest RT's at the two center positions rather than the last position 

as in the other studies. However, the positive set digits were always 

consecutive and presented in increasing order (e.g., 3, 4, 5, 6). RT 

for negative responses was a decreasing function of the numerical distance 

of the probe digit from the positive set. The Ss may have learned, over 

d  long block of trials, to base their responses on an intuitive numerical 

calculation rather than a scanning process.  In a second experiment 

(DeRosa & Morin, 1970, Exp, II) using positive sets of four randomly 

selected digits, no serial position effects were obtained. 

"xhaustive scanning seems to be an inefficient process. Why should 

c continue to make comparisons after a match has been found? Sternberg (1969a) 



has confronted this question by suggesting a mechanism for which an ex- 

haustive scan would be more efficient than a self-terminating one.  Suppose 

a "comparator" makes the comparisons and senis a signal to a "match 

register" if and only if a match occurs. A central processor or 

"homunculus" controls the process and can either operate the comparator 

or examine the match register, but not both at once.  If substantial time 

is necessary to examine the match register it could be more efficient 

to examine the register only once after an exhaustive scan than after 

each comparison of a self-terminating scan. This is, of course, only 

one example of a class of possible mecham.sms for which exhaustive 

scanning would be more efficient that self-terminating scanning. 

The average slope of the RT functions in both of Sternberg's (1966) 

experiments, about 3P ms per character, yields a comparison rate of 

about 26 characters per second  This rat« is much faster than the maxi» 

mum rate of subvocal rehearsal, estimated to be between 3 and 7 items 

per second (Landauer, 1962). The Ss, then, must not be subvocalizing 

the positive set after the probe appears but before responding. They do, 

however, report rehearsing the positive set before the appearance of the 

probe. Rehearsal may serve only to keep the positive set fresh in ««eory. 

The Comparison Stage 

Subvocaliration is much too slow to serve as the comparison process. 

This fact does not, of course, rule out the name of the character as a 

possibility for the kind of represertation that is usedi names might be 

compared, but by a much faster mechanism. Whet, then, is the nature of 

the comparison proems? Sternb«rg has reported several experiments relevant 



to this question.  In the first (Sternberg, 1967), he attempted to determine 

the nature of the representations that are compared.  Sternberg's experiment 

was again simple, but elegant.  Degrading the test digit, he reasoned, 

should lengthen RT.  But if t.he function relating RT to set size remained 

linear, degradation might increase either the slope or the intercept (or 

both) of the function. An increase in the slope would imply that the 

noise aided to the stimulus was still present in the comparison stage, 

reducing the comparison rate; hence that representation must have had 

a strong sensory component and might have been a raw or r. fined image, 

a template, a physical feature list, etc. (Representations of this typ« 

will subsequently be referred to as images.) 

factors affecting stages other than the comparison stag« should b« 

reflected by changes in th« int«rc«pt of the function; henc«, an increase 

in th« int«rc«pt would imp'.y that son« additional time was r«quir«d to 

form th« r«pr«s«nt«tion of th« ttinulus, which might th«n b« fr«« or 

nearly fr«« of th« dagrading nois«. Such a r«pr«««ntation could b« a 

highly proc«ss«d visual inage fro« which th« nois« had b««n r««ov«d by a 

::i «ring operation, ft might, how«v«r, b« an acoustic or articulatorv 

«needing of th« name of th« charactvr, son« other verbal iab«l, or an 

imsgelass coocspl of th« charactar. (R«pr«s«ntations of this :yp« will 

b« r«i«rr«d to h«r««ft«r «• mmms or  vartal labals.) Identifying th« 

ttlwiius« which would b« r«quir«d for a ns»« r«rr*t«ntatloft of it to b* 

foTMd« should r«qulr« «or« ti»a for a degraded tSan an intact •tlawlus« 

accounting for th« incr«as«d int«re«pt of th« functloo. Statad in t*rm 

of th« add it: ««-factor »«thod, th« qu««tion i« w^et**r the *ff«ct of 



Stimulus quality will interact wi'rh or add to the effect of set size. An 

interaction would imply that th;-se factors affect the same stage, the com- 

pc-c ison stage; additivity would suggest that they affect different stages. 

Unfortunately, the results of the experiment were not as conclusive 

as one would hope. The Ss were run for two sessions, and a clear increase 

in the intercept was found on both sessions. But an intercept increase 

is ambiguous; it could result if the representation were either a highly 

processed visual image or a verbal label. On the first session only, 

there was a small but significant increase in the slope of the function. 

Sternberg argued that any evidence of noise in the representation, such 

as the small slope change on the first session, precluded any sort of 

MM representation; he concluded that the representation was a highly 

processed visual image. 

Investigating the generality of the high-speed scanning process, 

Starnberg (1969a, Dif «O provided another, but lest direct, test of the 

kind of representation. *itli AM. Triesaan, M performed a chatacter 

classification «Jtperinent using, instead of digits, a set of nonsense 

fQTM in <tM condition «od a set of photographs of faces in another. 

The sat stse wsried from one to four, and in tech conditions the function 

reiating AT t« set tise ««as llnmar. The coapariaon rates, about 77 and 

It if «at jner second for fen*« and facet, respectively, were somewnat 

»iiawer than the usual rate for digits, but tha results were otherwiM 

siftlla*. In addition to being. Ufwwwr, the funcKlont for swNtat'v« and 

poaittvo rmpim*» were mymi  In tlo^e for both coMUloa«, iMUatitvf 

it£va »«inning, fit« »timuii in thi*  «ttfer'iw«* üff#r#4 in severel 



important respects trom digits. They were not familiar to th« Ss, they 

were unordered and were not symbolic. The similarity of the RT functions 

in light of these differences sugjests that the comparison stage is an 

important, common process. That these stimuli did not have well-learned 

names adds support for the conclusion that the representation visec for 

the comparison process in the digit experiments was not the name of the 

digit. 

In an experiment that may hav« forced ^ to *c*n through a list of 

digit names, Sternberg (1969a, Cxp. 6) found a quite different scanning 

rate.  In this study, Ss were required to locate a digit in the list 

rather than simply to determine whether or not it was present (hence 

the name "context-recall" for the paradipO. On each trial, S memorised 

a now list of three to seven digits. Then a prob« digit, selected randomly 

from all the dibits in the list except the last, was presented. The 

correct response was the spoken name of the digit which hod followed the 

rr©.'« in the list. Thus the task did not involve classification, but it 

must have involved scanning, since RT w*s an Increasing linaar function 

of the length of the list. Analysis of the serial position functions in- 

dicated that $s scanosd sorU ly through tho list in the ordor prosnntad, 

tended to itart the scan at the beginning of tho list, and stopped scsoning 

«1MB tbs tost digit was locotsd. Thus 'hs search procosa «ss solf- 

teralnatlag. so the slo^e of tse function ro&atint *T to length of the 

list Is fcnlf 0w tins for «no eoaparlson. Tfee ottnlnai »lap—  in this 

aap«ri«»«t «nd a ■mliinaant mflioation (ttsrsfcwg. IfM^« Up. t| 

l> m*4 Utmpt 4l«lf• «r 77« to ?«• «a p«r cwpirt—n, fUlAim • 



search r«t« of about ** to «.S characters par second.    This rate is well 

Mithin the range for subvocsl rehearsal, and the hypothesis that Ss sub- 

vocalize the digit naaes cannot be discarded.    If this rather slow, 

self-teminsting process is characteristic of searching through a list 

of na*es, the context-recall experiaent provides «ore evidence that the 

scanning process in the usual classification experUkant involves SOSM 

other representation. 

One possible flaw in this argument is that the «xperisent involved 

as «any respomes as possible stiauli, rath«r than only two as in the 

previous character classification studies.    To look Into this, Stambarg 

(1969a, Cxp. •) devised a new task be called contest-recognition.    On 

each trial a ne* list of digits was Maorit*d, as before, but the teat 

stiaulua was a pair of digits rather than a single digit.   The two test 

digits always had appeared consecutively in the ■■■orised list, but at 

the tiae ot  the test they could be either in the sea« order as »heir 

original presentation or the reverse order.    The it indicated which by 

pulling one of two ievara.   A« in the nontext recall aapartaaot, the serial 

paaitiea curves Indi^aud a self-teralaeting scan, and the funettm relating 

tr to »at sise «at linear.    Tn* slope of this function, 11» «a per digit, 

very well with the slapa found in the context recall eapartasat« 

linty saanod ta Mea vary little effect aa the umym Imn 

for <»• fociUv Wt 

tent faastlaa is the nature of the aaasi i ayttaa that InMa 

tlw paaltlee Mt.   Tfcere are at laaat tkraa paaalklUtiaa.   tywll^ Uf90t litf I 
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«r*d otiMrs hw studied « v«ry short-tw« visu«! ■lory systsa which s»«as 

MSU suited to hold vitttsl lasf/s of the positiv« set it«M.    Ssvoroi Invos- 

tifstors hsv« studisd ths propsrtiss of «a tptsf sdists (short-tsm) mmory 

(r«f«rr«d to hsrs ss STN, s.g. • ttsugh i Morwsn, IMS; tonsr, 1M7, 

A*kinsoa t Shiffrin, 19M)i it hss boon oonsidorsd priasrily ss a star« 

for vvrbsl astsrUl.    NwW or lot«-torn asaory (LTH) is «ootiisr 

possibility.    Althoufh ususiiy studisd with vsrbal astsrials, SIM aust hold 

whstow foraa of iaforastioe MO «r« «bl« to rot«io ovsr oatoadod poriods. 

including ausical tunas, photogrophs. sasila, ate.i hsaoo It eoaltf sor»o 

as ths stors for lasgos of ths positive sot itsM. 

Tbo v«ry short-t«r« visual star« can prob«bly bo rulod out iaaodiataly 

as a star« for tho positive sot.    Its duration, at aost «bout 0.* «as. Is 

*ao brlof to ssrv« «van for ispsrlasnts using tba vsri«d-s«t daslgn.    la 

fiasd-sst «aporlasats, to bacoas thoroughly faalliar with lb« positiv« «at 

oasr a period of «ovorai alnuta«, sad It surely eater« LTH.    It asy alaa 

ba ■sintsinad in StW, hows vor, by the rehearsal process asntioned earll«r. 

It  1« quastlsaabl« utt^tiwr thwe is sufricient tiae in tiM vert«d*set 

design for the positive sat ta «atar tW.    UM slallarity af the reeelts 

with ths fiaad* aad varlad-««t frocedure« vuggeet» tnet th» »sae —PI 

■oitoalwi I« wed for bath,    ty alfaUaotlaa, that aorhssi«« it probably IT». 

fttsrabsrg tl«Ma, tap. I) p«rfsnwd «a M^srlasst ta teat »his ftfpa- 

ttoais.   At U» bagtsalag af «ach not» of trUls, o positiv« «at «aa- 

siatlng af dlglta mm mmmimi.   gf tba biglaalhg af easn trial, a list 

letters eas («eeaatat aagasatlaliy. at s rat« 'f taa lattars par 

Chi MM trials, tba list eas faUauai by a signal ta 
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l«ct«r«.    On th« r«MialQg trUls, • prob« digit Mas prcMntad, «nd £ p«r- 

fonMd th« u«u«l cl««sific«tioo tMk.    It MM iBt«nd«d that th« list of 

l«tt«r« Mould occupy STN to th« «aclusioo of th« positiv« g«t.    Th« ! 

would th«o be forc«d «ith«r to p«rfam th« —«rch in LTK or tr«n«f«r th« 

positiv« Mt it«a« to STN b«for« »c«nninf than.    Tht r«tult« r«v«al«d • 

Mrial, «nfMuttiv« »««rch proc«M. but th« March rat« MM only about half 

tha uauai rat«, and tha intarcapt MM incraaaad.    Th« iat«rc«pt laeraaaa 

akiy hav« Man cauaad by S'a uacartatnty. until tha prat« MM pr«a«nt«dv 

about MMthar tha trial Mould to a Uttar-racaU trial or a digtt- 

cu»«if icattM trial.    TtoM data iadiMta that tha uaMl acanoiag procaa« 

ia not parforaad on itaaa in ITU* htnea i* probably iovolvaa STN.    Tba 

•ourea of tha raductioo in aMMi^ rata in thia Mpiriaiat OMMt to 

dadMad freai availabla data.    ItaratoTg f Itftal toa favarad an anplaMtiM 

toaM an A Mparata aarial traaaf«r of itaaa lata SIN. 

TH» r«tvÄtt 4«»criMd TO «Mt foint load «o a rathar unayactad OM»- 

claaiaa. BVMMCI too too« pat forufd that «ha M^arlaad {taia of tha 

pMitlva aat ar« h»id in SIN» partop» tkraafh aaiwat*; r«i»*«r«a; of :'m.r 

M***, M«ti «to prob« i«M it pr«*»««*« and tha aaupariMa praeaM toflM. 

A viaaal iMga of «to praba ia MHiiii far tns caapariaaM.    Ldtiaally, 

. «to roprvaaata«taM af «to pMlt'va aat  itaaa ■«•« M vlaMl  UaifMi 

«ttorwif«. caupyrlaaM Mould to iapaaaibla.    Tto «MnyMtad eaaatoaiM 

la «hat viaMl laafM ara bald far a mailMfiilt visa la STN, la aaatrMt 

to tba uaMl tmlm af STN to a atara far «arbal aatarlala.   AIM aarprlai^ 

It tto iaptitatlM tto« «tow iau^rt ar« Miatalatd la SHI by ratadfMi 

af «tolr t««»«      iiaaa tblt C«MIMIM r«r«ta «a tto fladias «bat tto 
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coapartsoo «tAg« Involv«» « visu«!  im*gm of tlw prob«, it is porhaps 

«ppro^rUto to «JuaiM «dditioo«! «vidMtc« on that point. 

1—!•» <w M—n?   Woro |m 

Tbo aoat Jiroct «vidooe« «v«iubl« U «n ntt«apt by Bmcoy (1969) to 

roplic«to Stsmbarg*« (1997) «nporiaont or tbo «ffoct of stlaulus qusllty. 

St«mb«rg usod tlw MM noU« p«tt«m to dogmd« th« ttiauil throughout 

tlM OMporUwnt, mti •rncoy ronaeood thot Ss night b>co— proficient «t 

filtering out that pnrtlcuUr noU« pnttom dtarlng proproconsli^.    Con* 

M^uratly, bo coapsrod porfor«nnc« ulth Intnct nod dngmdnd stlauli for 

tue groups« on« ultb flaod win« (tho Btm throughout th« mcpcrlannt). 

«nd th« «tlMr ulth four dufsront noU* pnttoms.   Mvithor group showod 

nny dlff*rooco botwoon the »lopon of tbn functions for Intact snd dsgrsdsd 

tttnuli. Although dsgrndotlon did onus« «n Intorcopt Incrons« for both 

poop«.    ir«coy*s fslluro to roplleot« ttornborg's Intsrcspt offoot Is 

not no oonelunivo no oao night «loh. houovor.   Coeh function oppoorsd 

to bo nngstlvoly occolorotod* olthough tbo dovUtiono fron linnor tronds 

not stntloticnlly significant.    In ony ens«, folluro to find an 

In tbo slops «bon tbo stinulus Is dogrodsd doss not rul« out s 

vlsnnl Inog« rsprosontntlnn.    C«ron utth voriod nelM, U nsy bo id>lo to 

roaeoo th« nois« fron «ho Inags boforo tbo coBpnrison stngo boglns. 

fm ooforbnonts slnllor to ttornborg's Mporiaont with forns ond 

foe«« (St«mb«rg.  I*«*«. Up. «I b«%« h*mti r«portod by Iriggs snd bio 

«nUongu»« <irigg« i iUbs, 1990» iaonoon I briggs, 1999).    in such onp^ri- 

•Mts« tbo Idon in tbot If t «nnn n OIMWI UH§O of tns stUmlns for th« 

loon proonoot tfcn oonpnrioon rot« should b« «iniur «botbor or not 
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the stiauli have w«11-1oarned names. Otherwise, the rate might be radically 

different or a different process altogether night be used. In the first 

experiaent (Briggs f,  Blaha, 1969), both the size of the memorized set and 

the number of probe items presented on a trial were varied, and Ss were 

given extensive practice. The items were nonsense geometrical forms. For 

trials with only one probe the task was the same as Sternberg's, and 

the results were very similar. The functions relating RT to size of the 

memorised set were linear for both positive and negative responses. 

Equality of the slopes of the positive and negative functions indicated 

serial, exhaustive scanning. The slope, about 35 ms per item early in 

practice, agreed well with Sternberg's (1966) results for digits. The 

resulting comparison rate, about 29 items per second, was faster than 

Sternl>erg found for nonsense forms (22 items per second), but this differ- 

ence m-y be accounted for by differences in the populations from which 

forms were selected for the two experiments, and by the extra practice 

In the Briggs ( Blaha (1969) study. Briggs & Blaha (1969) found a decline 

in the »lope of the function (hence an increase in the comparison rate) 

wit*« practice. 

In a vary similar experiment, however, Swanson l  Briggs (1969) found 

a logarithmic, rather than linear, increase in RT with the number of items 

In the positive set. The same sort of random forms were used, and the 

positive set varied in sise from one to eight. Only a single test item 

was presented on each trial. The experiment was designed to examine the 

effect of  accuracy criterion, which was varied between groups. The low 

accuracy group produced fast«* RT's and more errors (9% versus 0.5%), but 
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no interaction was found between the effects of set size and accuracy 

criterion.  Jejarate functions for positive and negative responses were 

not reported. A simple serial comparison process will not account for 

the results of this experiment, as it will for the other two (Briggs & 

Blaha, 1969; Sternberg, 1969a, Exp. U); hence the results of these experi- 

ments are equivocal with respect to the kind of representation used dur .g 

the comparison stage. 

Another way to investigate the code used for comparison is to select 

items for the stimulus set which are similar on some dimension that is sus- 

pected to be relevant, and see if that similarity causes interference, thereby 

slowing the comparison rate. Chase & Posner (1965) have reported one rele- 

vant experiment  Letters were used as stimuli, and one of their three 

conditions was a character classification task. The letters used were 

chosen to be either visually confusable, acoustically confusable, or neither 

(neutral). Visually similar stimuli should result in slower scanning if 

visual images were used; acoustically similar stimuli should cause slower 

scanning if names or verbal labels were used. The latter assumption was 

based on the familiar finding (see Conrad, 196"; Wickelgren, 1969) that 

items in STM are primarily encoded as acoustic or articulatory represen- 

tations of their spoken names. They found no difference between the groups 

with acoustically similar and neutral stimulus sets, but the scanning 

rate was significantly slower for the group with visually similar stimuli. 

Thus the results supported the hypothesis that the representations compared 

were visual in nature. 

In • similar experiment. Chase & Calfee (1969) varied modality of 

the positive set (visual or auditory) and modality of the test Item (visual 
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or auditory) as well as the type of material (letters which were visually 

similar, acoustically similar, or neutral). Two experiments were performed, 

one a within-Ss design, the other between-Ss; the varied-set procedure was 

used for both experiments. No effect of similarity was found in either 

experiment, in contrast to Chase 6 Posner (1965) who found an effect of 

visual similarity. However, scanning rates tended to be faster when the 

positive set and test items were presented in the same modality than 

when the modalities were different. The authors concluded that "... 

specific sensory information may reside in STH for a period of a few 

seconds and facilitate recognition of verbal materials (Chase t  Calfee, 

1969, p. 513)." Their conclusion is somewhat weakened, however, by the 

absence of any effect of similarity.  If visual or auditory information 

were present, one should expert an effect of visual or auditory similarity. 

This experiment raises an interesting possibility. Suppose Ss are 

capable of using either a sensory image or a verbal label. Wnen modalities 

of presentation a.id test match, sensory images are utilized, saving the 

extra encoding time necessary to produce a verbal label or name. One 

would then expect an increased in urccpt when the modalities did not 

match, accompanied by a changed slope (since there is no reason to believe 

a priori that the comparison rate for names would be exactly the same 

as for sensory images). The data of Chase & Calfee agree with the slope 

prediction, but the intercept differerces tend to be in the opposite 

direction. 
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STW a« 4 Stor« for  Images 

Whil# It is not coocluiiv«, th« «vaiUbl« »vidvrtc« s««u to IndlcAt« 

thjt « visual iiMg« of th« prob« is ind««d us«d for th« coaporison stag«. 

Thus th« IaplIc«tion rsaslns that visual ia«g«s of th« positive s«t it«*s 

«re stored In STM.  Ind«p«nd«nt evidence that this is possible would b« 

destr«bl«. Posner (1469) and his coIl«agu«s have reported a s«ri«s of 

xi-rinents that s««« to support th« id«a. In sevaral studiss (Posnor 

& »eele, 1967; Posner, Boies, Cichelasn, 4 Taylor, 1969) two letters 

««•re pr«s«nt«d visually, separated by an interval of zero to two seconds. 

The Ss war« required to press one of two keys, indicating whether or not 

the two letters ha4 th« same name. The letters could b« physically 

identical, thay coald have the same name but be different in case, or 

be different lett«rs. Th« difference in RT for the "same*4 responses be- 

tween pairs which were physically identical and those which were the 

■;am« in naa« only declined from about 90 ms to almost zero over the 

two second interval. Posner (1969) has argued that physical identity 

matches produce faster RT's because the matches occur on a more primitive 

level and involve only coded sensory information. Hatches based on name 

identity, when case differs, necessarily occur at a higher level and are 

based on verbal labels. Proceeding to the higher level requires the extra 

time  iflected by the RT difference. 

The conditions of presentation of the visual stimuli were varied 

substantially among several studies (see Posner, 1969). Variation of 

the luminance of the display and the exposure duration, and the presence 

of a visual noise field in the interval between the letters had no effect 



.: 

OB ihm RT 4ifl*r«oc«, although ta* «feftelait« *«t«i*- ei t: ««r;^.    'UMM»' 

mtctilt« ask* It 4oiftt>tf'ui tlMt tlM MMiorir'l«««! ewptriiMW «r« I«MA 

on «n SMf« If» th« »«ry iiitort-t«m «iMMl ttoro (Sp^ran«« itt'tl.    U mm 

partieuUr «KpariMat «POMMT. «t «i., ifitl IIM iotorvoi IwtwMa tonort 

(hold coMtoat «t 0.» MC) HM oitMr btea», ooMolMi *lm*i MSM, M 

cootolMd « potr of tflfitt.    « trUlo ohoo dtfit« MTO pf^MMoi« % «a» 

roquirod to odd thoa «a« roport tho MB, •!tor rM|iMiit to tio iiiini 

lottor ia tfeo MMiI «ay.   lota «UMI MIM m* tho oddtttaa taaft flotdtd 

frMt«r tT*« thM tho hUafe ftoid. feat oaif tfeo adiltlaa tad 

tfet diffcroaco feotwoM «T for pfeyatoal Idoatitr «at aMa Idaatltf. 

ThMo rooultt oro eeatUtM« with tfeo feffMlMala tfea» tt» 

InforMtloa U hold la tn.   HW lafarMtloa la aaiffMt^ fey 

that «hoald lat«rforo «Ith UM«M la tfea «ary «aart-tora «laaal ««ar», 

feat la offoct«d fey o tmk («ddtht dUito) tfeat dlttroet« •tt*o<i«» 

It U oldoiy Mco^tcd thtt «ttoatlaa I» rofatrad ta atlatala tafwaatia» 

to fTM <tfa*tmr  i MOOMA,  IWI» Cr««d«r.  Ifd^l. 

Th» f:rä*i«« r«aolM* hewrvor* t at ihr itaaaary lafaraatiaa daaa aat 

U»t vrnty lohf>    21 hat «Hhvr 4iMf|i>**r«4 w feaodaa larff»i..i '*** «ft«r 

•bout two »»coed«,    trorof« a» fiat daratlM ««aid fat Mffloo far 

character claotlficattea tatk«, owoa «III» f** «ariod*««t prModaro.    Tfea 

flMd'Mt proccdwr« mrntkA r*%%ir* ^mmmty •tar«««  *a«fiii| *r#<aroi oiao«««, 

A pMolfela aaatpa fro» tuit dilama It {Owl4«t >T * fwitar MffeM 

of oayarktrtit* by fotaar (faoaar, at «1«, tut).   «Mar MB» •^•dltiafe«« 

«trldoac« has bMO foaad tfeat to My fea taHfeU of c*mm**im • *iwmi 

cod« for coaparlaao with tm a^actod l«it«r.    Tfea ««IdMao «aaat ftoa 



••«It««, *S»ll«r t« fhM« «t*i«ftM4 «IM», im «»l«» fto tlr»t l«ff«r «M 

•ti»«r VIMMI «r «MttMty.   fl« «wnM l««f«r «MM >!—»■ wliil.    Is 

«Nb » ««t^taMf« «tit» «to l#««r«<t^tos i«««rw«t niMtm •• «.tl «w, 

r« «ft* *«CH^ tMfMw» •■• •• f«*i fall—tug «ft «MllMry tlr»t wim 

'■« itfitnl liMtlif «MA if f«IN«i»i • «IMMI fir»« l*f«•• 

«Ml 4lffll"llll  »HW1I ÜV^MS   fctMMltf «M MM U^Mlff •?*• «M 

t««M AM t«t tiTM wm mtf *imml*   flw |p iwli  «*, .^»»««iMtr«»* 

to«* miwitoi •• tm% «• ««to IM «ffto m toitlif fli«f totMf mi*** 

«to -rm$mi*m. m* toü m tto frMti««' l««to«rf I to««l«   fto «tlltwf 

•!»•• tot«««* ^9« «to MM« «to M«Mi tot««» fliliA ■ftollf 9tm 

•f*t« •«»• f*m+ «to |p *-»• i«« •>!*•• i« i i#w I «to •«iltw? toft« 

>•• ••§• «• l.t Mi*    fM «atlttof mi4*mm mm*  «IMOWW   ««•»  *§«*»} 

IMMitf tot«»«« to «to tor» J*itotot, Ml  «■••« •• f»«* •»««« 

«MM y«*to«   iff • rtr«t«t«» to • 

> «* •to ff|«M  ItolM U 

ito ffir«« tofito 

:• «tor r 



|p mm* »«*• #■—iiiirt •# «Mp M «I» 4««r<iKt«r» iw • %ia%k» «rl*t 

m^am. I«tt.   UM* U a» ««««MM» «isll^l« «M Ip «r« 

«rMat» «tot |p «P» *!• M iw«Mt mm m 

im tu.  iMMp ft fat*» uit», c^  II 

tm mm •mm*     r«U«il«i « «M* «f M« %••• «r Utl «i • 

I«MF «pf«««'«!. !■ ■*•«• «t «M ptwltiMHi iMMrif mtmmU* ay • t«i««r I« 

a» ial« 1*1 «»ptf«   ttt tp r«pHirt ^MM^ tr ^ttfmm** mmmHnj *• 

V Ml IM PMM ^•««•v •«• <«» mm» MM M M» IM4M I» MM 

I» Mi MI#IM4 m*«f     t*i»mK9 «•• IMM Cl* M» 9mm «ff im*m 

»■•' •  l«f  fftf*!«*»   IMMItf «M» ««Mi  (««Mttf MIMMI Mr \ 

mt «iMil IMM» Mr M» «w» a«n*«Mf •#*♦« i«»m«M. MI 

MM««« t«v  mm I» «a» ««■ 

It «*« m*m «utmnwii fMi 

«M* «f «%• i«ft«rtv    M«M' I« «*•« •» t*t« «MI» liMil «MI »t • mrlm •* 

If «M»« iiiMi    I* %f« a^^toMM, |p rMM mm • tia«!« 

l«f««r «• M «Miiri»M     ifir«» •*?<.««»••• h»*m • pr<M» i»«««r 

in in—I MM totMP« mt^mmmn %m t*» §««•«« •m«**«t:-    H* fTM* 

■Mi  *•   ' ,mr   -••*•*.   • "'* «■üü'ir«4  i*<t«»,   «c   - >■-»   »^   * * - '      »■ ••# 

...   «MlM    ■►*-•■       •   •   ■»-.      ."*•    «*••    -*■;    ■'♦   :»•    ■• ,   .■•■      |    n 
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« word, ao wowit MM« «Md.    Jhm c«n coosoMnt« «alloyed (b, 0, 0, H, J, 

Mt ■• Q« »t «ad Tl M«r* MUet«d for MMiavM dUsiülUrlty of tMir upp^r 

«erf low« C«M r«pr«««bi«tioa».    Tba*« Utt«rm ««r« sp«cUlly progrMBad 

to mmt im iwtro Thi» Ho. ? typo foco, wliich MO* chosoo for Ita slopllclty 

Md for ihm ooroMttvo ipuMMiri of It« Uttors (for «MBIUS, SO« Tig.  1). 

rif.  1.    HW »«laolo« dtspUy o« o tnicol n't«!  In tho Pbvolcol tdoottty 
Ooftditloo.    Thm «tlOMliiB «vont» «ctooUy occwrrod Mqoontioily« 
oo doocrltMd  U ttm toot. 

Utt«r« «on< >.o OB (0.«S to.) blth.    Low coo« lottoro «ori«d 

l.o eo !••••• o> to 7.0 OB (J) Mib <<o.S% to 1.0 to.). 
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Th« «cp«ria*nt w«s run In blocks of M» trials. Th« six« of the 

T >-iItIv# sot v«rl«d rsndoaiv froa on« through fiv« scrors trials; each 

block of  trials conslstsd of four wara-up trials followed by forty experl- 

•«ntal trials. Including eight with each positive set size. A positive 

response was appropriate on half of the trials uith each set s.ze. 

There were two experlaental and two control conditions In the experiment. 

In one control condition the letters in the positive set and the probe 

letter wore all upper case. The other cottrol condition was the sane, 

except all of the letters were lower case. In one experlaental condition 

(Physical Identity), half of the letters in each positive set were upper 

cas« and half were lower case as nearly as possible. With set size one, 

three, and five, each ease predoainated in the positive set on half of the 

trials within each block. The probe latter was upper (lower) case on half 

of the trials for each set ;ize within a block. In this condition, S was 

required to give the positive response (by preasing the right-hand key) 

If and only if the probe letter physically aatched soae character in the 

positive set (i.e.» w*: the saae naae and the saae case). Consequently 

there were two kind, of negative (left key) responses. On half of the 

negative trials with each set sise the probe letter had the saae naae 

but was different in case fro« soae letter in the positive set. These 

will be referred to as case-aisaatch (CM) negativ« trials. On the re- 

aaInder of the negativ« trials, the probe did not hav« in« saae naa« as 

«iv letter in the positiv« sot (pur« negativ« trials). In the second 

«xperlaental condition (:*aae Identity), the positive set was defined by 

th« naae.'! of the letters it contained. When the positive set was presented 
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to £ at the beginning of each trial, both the upper ana lower case repre- 

sentations of each letter were displayed, siaultaneously, with the lower 

case appearing ionediately below the upper case on the screen. The probe 

letter was upper (lower) case on half of the trials, but its case was 

irrelevant. The £ gave the positive response if its name was the same as 

the name of some letter in the positive set and the negativ« response otherwise. 

Each S served in three conditions, one of th» control conditions and 

both experimental conditions. The Ss were run individually for two sessions 

of one and one-half hours, about one week apart, h  sessior consisted of 

sev.-n blocks of trials, a practice block followed by two blocks under 

each of the three conditions. The control condition in which the £ did 

not serve was used for the practice block. All six possible orders of 

administration of the three conditions were used. To accomplish this, Ss 

were divided into eight groups of three Ss each, four groups under each 

control conditioi.. The order of administration of conditions for the 

upper case control groups was counterbalanced with one latin square. The 

orthogonal latin square was used to counterbalance the groups having the 

lower case control condition. Each £ received the conditions in the same 

order in both sessions. A rest of about 30 tec was allowed between the 

blocks of each condition, with a five minute rest between conditions. 

Figure 1 illustrates the display on a typical trial. Each trial be- 

gan with sequential presentation of the positive set. Each letter was 

surrounded by a rectangle 3.1 cm high und 2.2 cm wide (1.2 by 0.87 in.) 

and was displayed for 1.2 sec. The area enclosed by the rectangle was 

then made solid white for 0.S sec to mask the trace of the letter left on 
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th« scr*«ti by the sXow-4«c«y phosphor (P7) used for this display.    The 

iH»xt  Utter  in the positiv« set eppeered  lanedietely on terainetion of the 

Msk of the previous letter.    The letters were presented in # row «cross 

the upp«r p«rt of  the screen, «lw«ys beginning «t the exteae left side. 

lelay of 2.0 sec  intervened between the l«st  letter in the positive set 

in! the werning signel, which M*S th« «pp««r«nc« of th« r«ct«ngl« in the 

center of th« screen.    One second later the probe letter appeared in the 

rectangle; both the rectangle and the letter reasined on the screen until 

_ aede her response.    laaediately following the response, the word "correct" 

or "error" appeared  in the lower  left corner of the screen for 2.0 sec  in- 

foraing S about the accuracy of her response.    Between termination of 

the feedback and the beginning of the next trial there was a delay of 

0.S sec. The spatial position in the positive set of the letter which 

aatched the probe on positive trials was varied randomly, under the con- 

straint that each serial position was sampled equally often as nearly as 

possible.   In the Physical Identity Condition the spatial distribution of 

upper and lower case letters in the positive set was varied unsystematically. 

The probe letter for each trial was chosen randomly from the appropriate 

set (the positive set or its compliment). 

At  the beginning of the first  session, £ was given a general des- 

cription of the  task;  before the first block of each condition,  she was 

given additional   instructions pertaining to that specific condition 

(verbatim  instructions are given in the Appendix).    The S^was  instructed 

regarding accuracy as  follows: 



As you CM »•«, it» fak la «My md yon ifc—li tm «bto 

to r«spofkd correctly oa «lao»c «vary trial.    It U laportaat 

that you do so.    I woot you to roopond «• quickly #• yo« «MI 

uhil« BaiotoiDing «   ii|h lovol of «ccuTocy.   Try to bo foot. 

but don't try so hard thst you makm uaoocossory 

The S was raoindod of cho gooarol instnactioos at tba baciaotaf of tha socoo« 

session, and tha spocific instructions uara rapoatad bafora aach cooditioa. 

Any S who mad« oora than 18 «rrors in tba 26« trials of th* sin «aparifliaotal 

blocks on eithor session wss disc«rd«4.    Tna Ss wara not  Inforasd of this 

criterion in advance.    Five of the original 2* Ss ware aaeludad by tba 

error criterion; new Ss were run to replace the«. 



Ill 

ffe» unmev 4tu trm «ft* prmtlm M«», aw fir.« fwr «rUU to 

«^T «Mb ««ill to» «I fMllt«» Mt »IM l^l, MOilliM, MMIM« Mi 

rmtpmmm»   ?lw toltowU« «i«t>«i* !• MMMI M IM MMlttoj mmm*.   fr*- 

ItolMtf «MlftU Mto| MiiMM r<r»#«i*4 «« ••**»« i«l iirfMVMMt «IMM^ 

IM MitoM MM typlMUf MMMMf  «Mil« tlhM tM «MM« r«ri«€f i«t tM 

tMiMsy of rMctton «to» 41««rlMti«M «• M pM'ttotlf «toMi. 

Ito«i r«Mtl4w «to» I« ^to«««i «• • fWKtion at »«1  «it« far mth oo»- 

4Iti«M» «•fMir<i««Ay 1« fif >•    TM fwi««toM f«r ttw Upff «M to— C«M 

Cotttr«!« «M KM» liMtlty CMilttoM Mf «• to MU «Meritoii fry 

•tMtgb« llpm.   ftm l«Mt-*fiM»* cri««riM M» M«d «o fit «M limm 

■hoim, «ad «hoy «CCOMB« for n,*%, ft.•% «od tf .21 off too voriMeo to «bo 

"Vf*c Co»o Control, UMOT COM Control, ond %«»• :doo«i«y Coodl«toM( rot* 

poc«lv«ly. 

Thm flv» points for th« fhyvicol  Sdvntity Condition or« not to «otilv 

doocrtbod.    Tho Utt four (t • ?-S) or« woil fit by « ctroifht  11M, 

but th« point ot i^ ■ 1 It «oil btlow th« lino through tJ« uthors.    S«v«rol 

considM'otioM mk* it ••«• roo«onoblo to ign<ar« thl« point in tho doto 

«nolyois.    First, o prlnory goal of th« studv wo« to noosuro tbo roto of 

s«orch through oMory und«r thot «Kpvrincnt«! condition, «nd i« •««■« cl««r 

thot tho slop« of tho bos« fitting straight UM through th« oth«r four 

points is o bottor ostlasto of th« soorch rot« thon would h« th« slop« of • 

3C 



«3*1** «t Slit • 

ri(.  3.    HM« RT M • (WKtlM of  MM  »It« for ««es» vonaiUw,  aw«r*<*4 ov«-t- 
Mbjsett. •••«Ion*,  «nJ r-»«fof»s#«.    I^-IMUO«-. of  th* «traifhi   lift««, 
fltt«d ty tlw im** imr*d mmxhod, «r« |S»»rt,    for  tfw rtfrstc«! 
UMtlty coodltiocv. th* liiw I« teMd only OA th» fsolnt» for » • 2*»4 
xhm oaiMion of tho point «t • ■ 1 I» 4l«CMft«d In tho tont. 

lino throt*h all fiv« points,    äocood,  th«ro Ms wn«vol4«tU coofeundinf 

In tho dot« for •• 1 In thin condition.    Sine« tho pooltivo »ot contolnod 

only on« Utt»r, only en« CM« (ypp«r or low) tould bo ropronontad In It. 

CooM^tiontly, m foilur« of tbo COM of  th» prob« Utter to notch tho coco 

of tho positiv« sot «MS «ufficivnt  iafonMtion for « nogottvo rospomo. 



f'Mi i U t*U •maUttm 

■M   •*. Mil • «Mt« 4M, M «»u m «fMA ■«•«r* «f tft» 

'Wll*.    U «MMl«». •!£•&• ««MT« «M« »fMt 

iowr ««M »»»III«» wtt.   A« • ra—H «T %**** rMtrU 

f4Ml«lM  *•«   «iMtr* «•««««i ft» MM «f 1M |Mil M 

Mi  Mlf C» MftllM  trUi«   lM»|Mi • MM »tflMt«!».      U  I 

pwltolMTy IMt for MM« «M Miii tM» «MMt « rM«««lM Is 

flM Nr CM MfttlM riUMim «t f ■ I.   HO« prMleUM 1« Mi 

fit*  »•  !• «MM «M CM M«1I|M, pvt Mfitt««. Mi M»l«iM 

lM» «M ploMM iM<rtfly for tM f^ytiMl  tiMitlty CMilttM. 

<!Mft fMt  I fMM  «M (MM Of tM pTOM attcMi fM MM «f tM 

»ItlM Mt.   On tw» thlrdt off Mach trUU tM pMttlM rMpMM MM 

correct. tK« r«Miniflg trUU MT* W Mfatlv« trUl«.    TM IMAIMK« 

«ttouii  MM  tM »ffMt   Of rMttclftt  »MhMMt   tM •»•f   p>MltiM t««ctiM 

? i(M «M tncMMtnc tM MM pwr« iMtstS*« r#i«cti«m tiMi, U S could f«fc« 

«ü«an*«(# af Th» r«<tui»Mt»(cy.    Aj|«in, ft^.  1 cooflrwA tM prMiction.    This 

»ffviMftt costs MM MilM on tM MliMUity «M Mnc« tM uMfvllwti of tM 

liM «t  tMt point,    for tMM rMMni, th« Mt« «t • • 1 In tM fhflctl 

Mvotlty CoMition uoro «nelM««] fro« (urttwr «ivai>«i». 

A atMlfht lim function rolotit^ rMction tinw to Mt «IM W«» Ml- 

culntM by tM loott-tquar«» Bttkti for «och coMinotion of tul>}Mt. con- 

it ton. Motion, and roapona«.    Subsoquant taata MOT« porforood on tM 

resulting alopo* ond intorcopta. 



»OtfflVf «T WC t 

rif.  I.    NMtt tT M « riMKtie*» of Mt »It« far positiv«, CM ti*tat|v* «M 
fW« Mfittv« n^oiM— of tlM niytilc«! t4«o<ity Condttl«, 
•v»r«|«4 avM> »iib)«ct« «nd ro^oow.    Th» »treibt   lino«  -shovb 
«MHTO flttod by th« lo««t*$^ar*» o»tliod to ttm pointa for 
ft *  ?-4 oolf.    Q»U»Sdf>. of  it*« point« «t • •  1  i» di»niM«d In 
thm tMt. 

Sine« too-t«U«4 t^ tMtt roYoolod no »ignUlcnnt dirf«r*nc« boti 

the two control coodition*. «Ithor in »lop«, tit} • i.Mf, £ > 0.1, or 

int«rc*pt ( Ut) • 0.3'i, £ » (.>• thoy «or« coablMd «nd ir«<t«d »ut>t*^uont ly 

«• o sinfl« condition (Control).    Thcs« «nd «11 other £ toot« nor« forforwod 

on the veluet obtained by ewreging ecro^t the three Ss   in «ech of  tie 



!M «t <«MitiUM im» Cut** 

M IfWt ^   ftatltlM    Ct1**41 *  ^-TW« £ * ••Mi» Mi • •l^affMM 

«• • «M utl«4 »• nwt •IfMftoMW».   A ■—■■ till t««i r«r*« »i 

««*•• tto »«v«tMl MMf Iff eMütteü «M «IcMf Uattly ilf#««M fr» OM 

««fetr»! «•! *m* ttmiltf C«aititM. «fct«H MT» «M 4trf«r«ttt fro» «MA 

Ita nir» iwy toKwwctUM rmmit** tT~m • iiffwr—■ «Mm «flail«i 

ta «a» «aMf* ** **• rvUtiflaaaif Mtw— ••«• »lapfl» far paaltlv» aai 

Mt>tlf« aMpaaaa» mt • ffaMtion of pr«ctlc*.   Tl* Coaarol C««fllttaa 

a «all la« •Ifflifuaflt iuiw-wwi. t(t) • ».•»%, £« e.w, *M«»«A «a* 

slopi«» far pot It I«« aai aafatlv« mpomm aa clw fflrt« MMio», a»« aa 

4Ur«T«tiK* oe «a» Meaai Mttlafl, aai aa itfNrMc« f** ta« eaaaUni ••••I« 

TU» MM tiaattty Condition $kmmi m iiffwMi oo «M fftrot «OMloft, tat 

a tatatantUl difr«r«nc«. t(7) • t.OH, £ « 0.01, oo tM noeoi ooooioo 

and « tlgniftcont ovaroll iiffarooc«, Ut} • >.•*•, £ « 0.04.    la taaoo 

caooo liMro tto difforoocos botnoo« tM »lopM for positiv« and Mfttlvo 

roopaaMt wr« «ignificont, tM positiv« rotpoos« tlop«« «or« MMll«r. 

TM fhyticoi Idoatlty CMditSo« laowod oo diff«r«oc« oo «itMr «•«•too to- 

twMO tM pMitlv« function and tM ceflt>in«d o^ativ« fvnctiont.    Hi« «lop« 

of tM CM oagativ« function did not diff«r aifnificantly froo tto tlop« of 

*n* rur« Mgatlvo function on «ItMr svaaion. 



«f CMiltMM. £«»•••» • U.liH* £ • t.ttt, ltMl«M9 tU.m • 

•••••• t * 9***« Mi B«««»«» £1 &•»! • M.Mi», ft • t.m. tat M 

•i«»t#l«MN  l«MMtttaM.    A ■>1»t<mU «Ml i#ftl* Uit«M«4 «Mi  ffe» 

••;• «rfvc« «# €«a«l«l«M «M •«• «ailMlf w tfe» ItnlMl S««Mltf CMrtltl«, 

«fttak «M irw««- Mä «luv * tftt «ttar«.   to tm f*ni—l Um 

4Hlm,  «fc»  If 1^1 «# tt» Ci Mflfi«* fMttlM «M tlfPiflMMif 

tftM 11» totWl^l  W •Itlwr UM ptf« ■^•tl«« fMWtlM. H»! • I.Mt9 £ « t.Oi 

» d» »MitI«» fiMtto*. $01 • t.tn, £ « t.M.   n» 4ifNff«M« itnwM 

UM |«r* Mfttiv« «Mi pMlti«» fMtttMM «Mi ••«   •t«»lf(«(««. 

11» yrc—t*4« mt i*K«rr«ct MiyMM» M A tmmtlm «f Mf •!•• I» 

Nr «fct tm« Mailtl«w la Utl« 1.   Tto «v««!! «rrw r««»« 

TABU I 

raoMnnoi or iwoomcr nnrni in w itr tos 

rot oca coMtttoB AM wtwif TTPC 

Ceoditlon «IH} »••po*M« Typ« -•   . £« 
1 f i « t 

Bam 
Pmltlv« o.oai 0.010 0.010 0.0M 0.0*2 

J«^ti«« 0.021 0.021 0.010 0.029 0.021 

MM Identity 

Positiv« 0.010 O.OM 0.0M 0.022 0.092 

li«i«tl«« 0.010 0.023 o.ou 0.022 0.070 

rhytical Identity 
Positiv« 0.0M 0.02« ('.006 0.000 0.10« 

CM Mofltiv« 0.0*2 0.000 0.070 0.09* 0.1*1 

Pur«   «gv  .. 0.021 0.000 0.005 0.005 0.097 



'.«*• I. It« mt •.«! tw «IM C«M««I. MM I4v«lfy Ml HjilMl MMCltf 

CmAitlmm, rii>nti«»tf«   tw «rr«r MM lifMiii —f lully »lift Mt 

•la» U tM f%UMl IMMlfy CMÜflM, taff 414 Ml imm ^MMUlMity 

«It» 4 to «ItMr tM CMIMI «r tM MM MMtltf CMüIMM. 



:v 

UM w»MTlam r«»ort«i IMT« i>cl»i«i « C«Mrol Ceatfltlo» tlMt th—M 

•«rv« •• • ra^llcAtloft «f «irli^r eiMr««t«r cl«*ftlfU«tioa ««part»»««».   TW 

MMIU «f tlM OMMT»! Cmttltlom «IU to iUowMti U iMt U«lit.   ll«c« tbt 

rr«M«f r—If tmtm iaflictxlom th*t etmtlkct *ix* MM* t«A<«ti«« oo»- 

ckMlo»» 4tttm tnm frwtimm fmmnk9 tMt numtah mmx bm r» wMiilwd. 

IM th» ■•!• rtaiwi far parfomi^g tlM wmr I—I MM to €lte«v«r ttw 

Mt«r« of ttl rv^^Mat^tlM M««S i^rta« IM c«ap«rttw «Uf».    iMMt 

tlM 4U«MtlOII  «fill  toft« «itH tlMt   9«M«tM. 

t*i4«*» for • M— iod» 

T*t— i^fti oT tto toto olotfif ioAlotto tlMt o OOM or vorkol Ubol 

roproMOtotloo, not o olootl latt*t *• oooi toriot tlM OMporlaoo «tof». 

TiMjr wtU bo OiacvoMO Mparotoly. 

IgmiJI for Woo» tOotito 

TIM Mo« Mootirjr Cootfltloo MO« JMJgMi to pro*l4o oo» toot of tlM 

kled of roprooaototioM ««d.   tlolig OMO roproooototioM rotf«r tsao loaf«» 

•feooli foellitoto MAoolot »• tfeio cooiltloo.   tor Mwoplo, a«ppooo tkot tb« 

pMitio» Mt on • portimlor triol «M "OM, go*. MO*"   Oo tlM ditploy, I 

H 

I      •       f 

•Uo tlMt to« probo «M "f,-    If t Mod OOM raprvMotottooo« tbo 

«oold flrot Idootlfp T- ood flod It« OMM, "tM.*   TOTM coi^«rl«aw 

J' 
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Ix MCMMry. "fm" with "bM," "f«*," Ml MtM.N    If, on th« otbor htnd. 

« VUMI  ln«i» of T* «or« cooporod with tho pooittvo tot, tU cooporltow 

IU bo »ocooooiv.   toporato toots with tho uppor cooo oad looor 

t-r» wool4 bo roqvlrod for ooch ioctor to tho poeitivo oot. 

itly« «bo olopo of tho foactloo roiotlog RT to oot oiso U tbit cooditioo 

U tbo ttoo for oltbir OM MBO eo^oritoo or two iMgo coaporioono.    In 

coatroot, tbo olopo of tbo RT fvoctlo« to tbo Control Cooditioo U tbo tlo» 

■oppoi i tbot lo tbo Uppor COM Cootroi Cooditioo oo o typlool trlol tbo 

$>ooltloo oot MOO <•• 0, Tl ood tho prob» «M "T."   Tboo tbroo eooporltooo 

«oold bo owcoooory «MwtiMr S uood IMMM rvprvooototloot or loofoo.    So if 

: «ood MOO roprooootottooo lo both tho Cootrol oad boao Idoatity cooditioo«. 

tbo olopoo of tbo RT fuaetioao obooU bo oqpoi.    If t «ood laogo roproooo- 

totloao in hotb eoadlttooo, tbo olopo of tho RT foactioo for tbo bo»« 

tdoatitv coadltloo «s-»14 h« t«teo tbo «lopo for tbo Coatrol Cooditioo. 

Tbo obt«ife*4 tiap**. «wo^aO ocroo« pooitivo oad oofitivo r*«por>«««, 

•T» «IOOI,  laplylai thtt S Mod ooao roprM«ototlooo lo bath ceadlttoao. 

HoH9T«r, o coaiidtrohio difr«r««co lit.« oo por lott«r> MO« fouod bo- 

twMO tbo «lopoo ot tho pooltlv« oAd Mppo*!** r««poo«o foactiooo oo tho 

•ocaad oooaloa for tbo Mao IdMMty CoaditiM.   TU« difforoac« «a« 

cloorlr «IcRif Icaot, oM prMoBid o oifaiflMot difforoac« for tM tM 

OOMIOM ooablaM, daiplto tM obooMo of oay difforooM M tM first OOMIM. 

TM dlffaroaM M tM «OOOOd ISMiM io loTf« oooagb to ««Most o «olf- 

toralMtiot ooorcü praoMO, «lae« tM tlopo of tM oofttivo foactloo wo« 

Ml«« M fTMt  M  tM  «t«fO Of   tM pMltiv«  fMC^lOO-     Clo««r 
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ilMtion of ihm  d«t« do«« not support this intsrprststton, howovor. Host 

of tbs dlffsronco is sccoantsd for by six S», tfhos« positiv« rospons« functions 

MOT« nnariv flat (s«ro slop«) on th« socond ssssion. S«v«r«l «ttsapts ««r« 

■sd« to discovsr th« sourc« of this unususl finding, but «11 of thsn fsll«d. 

Th« ovorsll l«v«l of th« RT's of thos« si« Ss MSS not unususlly long, «nd 

thsy porforfMd Loraslly in th« Control Condition on th« sscond sossioo. 

Th« ord«r in which thos« Ss r«c«iv«d th« conditions gsv« no hint of sny 

*«qu«nti«l «ff«ct. Thus no «xplsnstion could b« found for this «nossly 

in th« d«t«. 

Two coapsrisons csn b« «sd« b«t«««n th« MM Id«ntity Condition «nd 

th« Control Condition thst «r« not confouodod by th« diff«r«nc« in slop«« 

for th« Hmrn  Identity Condition. First, th« two conditions csn b« coap«r«d 

on Sossioo On«, whan th«r« wss no diff«r«nc« b«tw««n r«g«tlv« «nd positiv« 

slop«« for th« Nsa« Id«ntity Condition. Th« dlff«r«nc« cf 16.7 ns p«r its« 

was nsTgioslly signifiosnt (t(7) ■ 2.«4J, £ < COS) oy « two-tsil«d tost. 

S«condly, th« Mgativ« r«spoos« functions cooblnsd «cross sossions csn 

b« oaapsr«dv sine« th« slop« of th« Mgstiv« function giv«s th« tia« p«r 

eoaparisoo •v«n far « sslf-torainsting ^t«c«ss. Ths diff«r«nc« of 1S.0 as 

psr itm  Just f«il«4 to r««ch signif ic«nc« (t(7) • 2.2<iS, £ » 0.0S). 

Thus th«r« is «t lasst seas «vidaaca of a diffsranca batw««n th« scsnning 

rata« in thaaa conditions. 

In light of this diff«r«nc«, th« ovorall siailaritv of tha rasults 

of th«s« coaditioas aust b« int«rpr«t«d with caution, it cannot b« srgusd 

that parforaanca in tha Vsaa Idantity Condition was idantical to porforasnc« 

in th« Conttol Condition. In th« cont«st of th« r«sult* of th« Physical 
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. lentity ondition, however, it seems reasonable to conclude that the 

;-mentations used for comparison in the Name Identity Condition were 

not vijual images and muc-. have been names. 

i: i.i:.>; r ^i -r.y^ijal Idon'-ity 

Ar. independent test of the nature of the representation was embodied 

in th>' Physical Identity Condition. Use of image rather than name repre- 

sentations should facilitate RT in this condition. Returning to the 

-■xample, suppose en a particular trial the positive set was {b, G, t} and 

the probe was "T." The £ could make either three image comparisons or 

three name comparisons.  Making image comparisons should cause no difficulty, 

but suppose S used names for the comparisons.  If the probe "T" were iden- 

tified and named only "tee," an error would result. The S would compare 

"tee" with "bee," "gee," and "tee," find a match, and make the positive 

response.  The response would be an error, of course, since "t" and "T" 

do not match physically. To avoid such errors, S_ would be forced to use 

more complex names, such as "big tee" for the probe, that included an in- 

dication of the cases of the letters.  It seems reasonable to suppose that 

comparirg these mare complex names should require more time than comparing 

simpler names.  So the slope of the RT function in the Physical Identity 

'.ndition represents f.e average time for either one image comparison or 

one comparison of complex names. Turning again to the Control Condition, 

the slope is the time for either one image comparison or one comparison of 

simplfe names.  Thus if S_ used image representations in both conditions, 

Che slopes should be equal.  If names were used the slope of the Physical 

Identity Condition function should be greater tnan the slope of the Control 
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Condition function.  In fact, the latter was the case, again indicating that 

names were used for the comparison process. 

CM Negative Responses 

The final aspect of the data favoring name representations over images 

also comes from the Physical Identity Condition.  In that condition there 

were two kinds of negative trials. CM negative trials were those trials 

in which the name of the probe was the same as one of the letters in the 

positive set, but the cases were opposite.  In pure negative trials, no 

letter in the positive set had the same name as the probe.  If images were 

compared, this difference should cause no difficulty, since the letters used 

in the experiment were selected on the basis of the visual dissimilarity 

of their upper and lower case representations.  If names were comparer, 

on the other hand, one might expect some interference.  If Ss used the 

usual names of the letters plus some indication of case, the representations 

for the upper and lower case versions of the same letter would be identical 

in many respects. The resulting interference should affect only the inter- 

cept of the RT function, since it occurs only once on each CM negative 

trial, regardless of set size. Thus the predictions are that CM negative 

and pure negative RT functions should not be different if images are used; 

the CM negative function should have a greater intercept than the pure 

negative functj  If  names are used. The data agree with the latter 

prediction, again implying that the representations used are names. 

Other Evidence Regarding Scanning 

The Control Condition was intended as a replication of the original 

studies of Sternberg (196b) as well as the experimental baseline for the 
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present study. On the whole, the results agreed with Sternberg's (1966) 

tindings. The slope of the overall RT function» US.6 ms per item, was 

somewhat greater than St'?rnberg found. The difference is probably accounted 

for by the difference in the stimulus set; digits were employed in Stern- 

.•••rg' ; experiments, and letters were employed in the present study. 

Letters were also used in the Chase 6 Calf-'e (1969) study, and with 

visual presentation and test, slopes of ««7.6 and 41.1 ms per item were 

found, in close agreement with the present results. 

'n« aspect of the present data is in conflict with previous results. 

There was a significant differen-e between the slopes of the negative 

and positive response functions on the first session in the Control Con- 

dition.  Inequality of the slopes of these functions is evidence against 

exhaustive scanning.  The difference was small, however, and for both 

sessions combined, there was no significant difference between the slopes 

of the two functions. Consequently, it is doubtful that this result is 

sufficiently strong to represent a challenge to previous studies in which 

the slopes have been found to be equal (see Sternberg, 1969a). 

Analysis of the intercepts of the RT functions revealed main effects 

of Conditions, Sessions, and Responses (positive versus negative), and no 

interactions.  All three main effects were expected.  The significant 

reduction in the intercepts with practice (the main effect of Sessions) 

was also found by Sternberg (1967). The main effect of Conditions was 

found to be entirely due to the Physical Identity Condition. The main 

effect of Responses was also expected, since all of the Ss were right-handed 



H] 

and the positive response was always made with the right hand. Kispor.se 

times are typically somewhat shorter with the dominant hand. 

The analysis of variance of the intercepts did not reveal all of the 

important aspects of those data, however. To perform the analysis of 

variance it was necessary to pool the pure negative and CM negative res- 

porser in the Physical Identity Condition. Hence the analysis could 

not reveal the relationships among the intercepts of the pure negative, CM 

negative, and positive response functions.  It has been pointed out 

(see Fig. 3) that the intercept of the CM negative function was substan- 

tially greater than the other two.  And while there was no significant 

difference beiween the intercepts of the pure negative and positive 

functions, the intercept of the positive function was numerically larger. 

If the CM negative responses alone suffered from the interference dis- 

cussed previously, resulting from a partial match of verbal labels, then 

one might expect the intercepts of the pure negative and positive 

functions to stand in the same relationship as the intercepts of the 

negative and positive functions in the Control Condition.  In that con- 

dition, the intercept of the positive function was less than the intercept 

of the negative function.  Hence one would expect the intercept of the 

positive function in the Physical Identity Condition to be less than, 

instead of greater than, the intercept of the pare negative function. 

Either the intercept of the positive function was unexpectedly high or 

the intercept of the pure negative functions was unexpectedlv low. 

Which of these possibilities was the case can be determined by com- 

paring these intercepts with their counterparts in the Control Condition. 



• Intercepts of the positive functions were «»97 ss  and 575 as in the 

ontrol and Physical Identity conditions, respectively. The intercept of 

the negative function in the Control Condition "is 561 m»  as compared to 

j ms for the pure negative function ir. the Physical Identity Condition. 

irly, 'hen. the negative functions agreed and the intercept of the 

sitlve function was unexpectedly high in the Physical Identity Condition. 

This finding suggests that the positive responses in the Physical 

Ilentity Condition also suffered from some interference. The CM negative 

and positive trials in this condition had one thing in cornnon; the usual 

name (ignoring case) of the probe natched the usual name of some letter 

in the positive set. Such a match was always sufficient for a positive 

response in the other conditions of the experiment in which £ served, and 

was sufficient for a positive response two-thirds of the time in this 

condition.  It can be argued that the tendency to make the positive res- 

; :. • in     U r. Tijli. was the source of the LttCT—M in FT on ry  negati"» 

trials; under the circumstances it was more difficult than in the Control 

Condition to inhibit the positive response. The same effect may have 

been responsible for the increase in RT for the positive responses. Al- 

though Ss were accustomed to making the positive response when a match 

I 'tween usual names was found, in this condition a negative response was 

sometimes required.  Hence it may have been more difficult on positive 

trials to inhibit the negative response,  (for a more general discussion 

of response inhibition as a fact or in RT, see Martin, 1967.)  Inhibition 

of inappropriate responses should occur at some stage following the 

comparison stage; hence factors such as this affecting response inhibition 
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should not, according to the additive-factor aethod, irteract with the 

effect of set sise. No such interaction was found; the functions for nu~* 

negative, CM negativ«, and positive responses in the Physical Identity 

condition -ere parallel. 

A Second Look at Previous Resui: 

In the study reported here there were thr*»« tests of the kind of 

representations used for the coaparison stage. Two of the« clearly in- 

dicated that the representations ar« names, and the third pointed in that 

direction.  In light of these results, what can be said about those studies 

that indicated images are used? 

Host of the previous evidence was relatively indirect. Tor example, 

interpretation of the experiments showing similar scanning processes for 

material without well-learr.ed names (e.g., Sternberg, 1969a, Exp. Ij 

Briggs & Blaha, 1969) was based on the assumption that Ss did not have 

names or verbal labels to use for such materials. But it is a uniquely 

human ability to assign names to things, so th<- assumption may be faulty. 

In fact, Briggs (1970) has reported that his Ss voluntarily mentioned 

verba. labels they had assigned to some &f the figures in his experiment. 

Finally, a logarithmic, rather than linear, relationship between RT and 

set size was found in one such experiment (Swanson & Briggs, 1969), 

suggesting that an altogether different search process was used. Thu*' 

the evidence from this line of research is equivocal at best. 

Attempts to determine the nature of the representations by finding 

effects of visual or acoustic similarity have been frustrated by con- 

flicting results. Chase & Posner (1965) found an effect of visual 



UriUrlty, but  r-aso (,  C«lf«« (1969), usir^ 4 aor« powerful «x^erla*nt«l 

■ .   .     .       m «»ffect. Neither of those r'adloi found an 

: icoustic similarity. The present results ii* Icate that naaas 

ar verbal 11: • .  jre usad, so effects of acoustic (or articulatory) 

ilari'y night be expected. However, sirac« subvocal rehearsal can b« 

: wit as a factor in the scanning process, one perhaps should not be 

surprised at not finding such effects. The trace in STK might be an 

abstract verbal representation which is neither purely auditory nor 

articulatory. This possibility has been discussed by Wickelgren (1969). 

Perhaps the most difficult finding to reconcile with the present 

results is Sternbeg's (1967) finding of an effect of stimulus quality on 

the comparison rate.  If the scanning process involves the name of the 

probe, noise added to degrade its visual image should affect only the 

encoding time. Perhaps the possibility of a Type I error in that experiment 

should be considered. A careful examination of Sternberg's data reveals 

that the slope of the control (intact) function increased from 35.6 to 

37.2 ms per item from the first session to the second.  In the previous 

experiments (Sternberg, 196f>), slopes of 37.9 and 38.3 ms per digit 

were found. Hence the slope of the control function on the first session 

was somewhat lower than usual. Use of the iverage of the other slopes 

given above might be a better estimate of the true value, and would reduce 

the value of t used for the £ test.  In addition, the standard error of 

the difference between the intact and degraded slopes on the first session 

(that is, the denominator of the t_ test) was somewhat smaller for the 

first session (♦ 2.U ns) than for the second session (♦ 3.8 ms).  That 
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factor Bight «lso h«v« contributed to producing « spuriously l«rg* v«lu* 

cf t^. A replication of this study, conducted «s carefully as the origins! 

t-xperisent, would be valuable. 

Conclusiooa 

The present results clearly Indicate that the representation« used 

in the conparlson stage are not visual in nature, at least when the delav 

between the positive set and the probe is long enough to rule out physical 

«atches like those reported by Posner (196%). In attempting to reconcile 

this conclusion with previous results, one might suppose that the actual 

representation is a complex one Including both visual and non-visual infor- 

mation. This possibility is apparently ruled out, however, by the results 

of the Physical Identity Condit'on. If visuai information could be used, 

it should have been used in that condition to facilitate scanning. The 

slow scanning rate obtained suggests that visual information was not used. 

The same condition provides evidence of the presence of non-visual Infor- 

mation in rhe representation^ the increase in RT for CM negative trials 

■tust have been caused by the name shared by the upper and lower case 

versions of a particular letter. Thus the present results seem to imply 

that the probe is recognized (its identity is detemined), and its sensory 

representation is lost, before the comparison stage begins. 

The conclusion that the representations are not visual leaves a large 

class of possibilities. The terms "name" and "verbal label" have been 

used in the foregoing to refer to these possible representations only 

for convenience of exposition, and they are toe restrictive. Almost any 

kind of representation based on S's previous experience with the stimulus 



h4r«cr«r nlgi.x. b« u»^l.   .OOTM, th*t» tirm couU b« dMcriptlv* of 

• ttMl r«pr«**nt«tIoi», tor —if !•. on« rMMMbU pOMlbillty It «• 

• tory «ncodiBg of th* tpokoa IMM of tlw clMroct«r. tat tte 

«•ntttloo couU iMto«4 bo « noo-vwb«! obotroction or eottcopt. Tbo 

■ Ui • r^^ulro only thot th* roprovontot fom of uppor «ad lowvt 

loot of th» •«■• lottrr b« Mifficiootly slAllor to oeoouot for ihm 

fnt^foronc» louod in th* Physicol tdontity Condition. 

Tb* dlttlnctioo botuwon visual and non-visual roprotvatatloos la «a 

laportant on«. If scaaning wor« baaad on truly viaunl rapraaontation«, 

tb«n thv coaporiaon ttag« could ba coosidorod aa a Mchtnisa for pattam 

racogaition. Sine« S« raportad rahaarsing tb« aaaa« of thv positiv« «at 

itaa«, th« us« of visual raprvssntatiooa for coaparison would iaply that 

visual r«pr«s«ntations of th« positiv« sat Itaas wsra h«ld aloof with 

thvir naaas in STK. A «steh b«tw««n « visual rsprasantat ion of th« prob« 

«nd « corrospooding r«pr«s«ntatioo of seas asabor of th« positiv« s«t could 

thvn result in activation of its aaaociated naa«, and rvcognition (or 

identification) of the probe would b* achi*>v«d. but th« pr«s«ot rvsults 

Indicate that racognition of th« prob« is schi«v«d b«for« th« coaparlson 

process begins. Hence the high-speed scanning process oust be viswsd aa 

a aachanisa for thv »xaainstion of receded (verbal or concaptual) infor- 

astion In STN. 



I tmimctiqm 

unmiM 

mnucTMM 10 mmncn 

Thl% mpmlmmt U «MifMd to x—t « ttworr «^ont ■—ar». t «lU 

«■plrtU Mr« «tout It «ft«r you h«v» ••r*«4 «» • Mfe)«ci !r yov «r« i»- 

t«r««t«d. but for MM piMM JMt iUtM e«r«f«Uir to tho iMtmetloM. 

To«r took U Mry Uaplo. Oo oocb trUi « «tart litt of Uttart olU 

b« tfU^loyM on tto «ppor part of tM Mrooo la froot of yoa. Tha Hat 

oay coetalo aoly OM Xattar» er M «any —  fiva. Tba flrat OM will ba 

dlaplayad ao tba laft ai4a of tb» acraao, tba aoeoM aM to th» rifbt of 

tha firat OM, aM M M. Aftar tM Mopiat« ilat hM baM 4Iari«V«d, 

tbara will bo a ahart 4aiay, aM a roctaogla will appoar la tto caotar 

of tto acraao. About aM aacoM latar, a tuat lattar will appear In tto 

ractaafl«. Your taafc i« aiaply to laiicata «hatbor that lattar MM OM 

of tto lattara la tto Hat prwaaatad at tto toginnlnc of tto trial. If 

tto lattur waa in tto list, ratpood "yaa" by prasalnc tha right kay in 

front of you with your right forafingar. If tto lattar waa not in tto 

Itat, ratpood "no" by praMlog tto laft kay with your Imtx  forafingar. 

Batwaan trials plaaaa kaap your forafingar» retting lightly on tto kaya 

to you can ratpoM at quickly at pott 1 bl«. 

At you can aaa, tto taak la May and you thould to abla to raapond 

correctly or. alaott avary trial. It it laportant that you do to. I 

want you to ratpond at quickly at you can whila waintaining a high laval 

of accuracy. Try to to fttt, but don't try to hard that you Mka 

unnecattary «rrors. 



«« «or« tMa«.    U «r4«r t« frm—mt rm trm »«iMf 4U«r«ei«4 fry 

> '«»• ««U rocs t «Mt fm t« «MT tu»*« ».ir;iiwwi«    la OM» y«i 

-*r   * '   hUftltf  «MM« HhtcH  ««ftli MMT ^ Mf 4UU*CtU| «•!•••. 

- Mt« rso«.    If f«» MMrt to My MMthlag t« ■•• MM M* 4» M fey 

.mi»« your MM Md apMfcUi 4lr«ctly «t iikf« UIMM». 

:hU flrtt black of trUU U for MT»-«? «M prMtl««.   AU of tM 

^M*  ••• afUl  M  toMT MM.     Try  t« M 1*Uk  Ml  wllM«t  Mli|«g 

■ 11  t   .    4ay «|it*«t IOM? 

nils flr«t tlock ot trUlt it for M«nk-up Md |4^Mtie«.   Ail of tM 

•  -ra you SM «Ui b« <ip»«> CAM.    try to M quick tut «Itheat Mkl^ 

t   .    Any qm*xlo*»1 

»«»lar»    i.»t     t--    ^n'r^l .'anhittkOft ilocA« 

Tor thm M«t two blockt of trUlt, «11 of tM lottort you tM «111 

b* ur»*»" cos«,    flooto M tccuroto, Mt M quick. 

»•for» Lvft    o*» Control   'onditioti Hoci>t 

r r   'h* MKt two bleckt of tritlt, til of tM lottort you tM will 

bo low«r COM.    flott« M occuroto, but M quick. 

>-;   r        -.^ jv«i   ^»n'ity Condlttoft Blocks 

for tM noxt two blockt of trials« MM of tM lot tor« in tho litt 

i.   • r cooo tni kooo IOMOT COM.    TM eoto l£ i^orttnt.    You tro 
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to rMpoai mymm cmif if xhm t*st  i«tt«r I« «uctly tb» %mm M « Utter 1B 

tlM lUt.    for «Ma^U. if «a «war OM« "*" U lo th» list, «nd th» t#«t 

UtMT U • immt CAM "•". tlM correct r—pco— is "no", tho loft key. 

U tMt eioart 

■— Uoatltir Cottditioo iiociiB 

lor tho MM MO block« of trloU. coodltloo» will choi«« • UttU. 

tlw list Is proeontod, both tb* upper «ad lower eoee of each letter 

la tlw llet will «ppoor.    Tho lower eaao will be right below the upper ease, 

aai both »ill osas oa at the SSM tlae.   The tMt letter asy be either 

upper or law oaas, bat  It dooaa't astter.   Tho case of the test letter 

is irreleeaat.    Too are to roepood "ye»" If thst letter was la the litt. 

Is that elaarT 
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In the character classification task, the G_ is required to preüs one of two 
re »onse keys to Indicate whether ov  not the stimulus character is a memhrr of a 
previously nemorized set of characters. Reaction time (RT) in this task has been 
found to be a linear incrcasinc function of the number of characters in the 
meiriorizcd set.  It has been inferred from this result that« part of the RT is 
occupied by a serial coniparison stage in which an internal representation of the 
stimulus is compared with similar representations of the memorized charactera. 

The present study v/as designed to determine the nature of the represent.) rioiib 
that are compared.  Upper and lower case letters were-used as stimuli.  Tn the 

identity of the stimulus wjth""a member' oi the memorized set; i.e., S gave the 
negatived response unless the stimulus matched in both name and case with a member 
of the ;'.■-;'■•■»'5 v<?(i. set,  Tn the Name Identity r.nnfln i r.n . R'R PftspOHRO \int-.  ha;;cd 
o:; name Identity only; case was irrelevant.  In the Control Condition all of the 

letters» w-are the same case. 
Perfomanca In the Karoe Identity Condition was essentially the same as in the 

Control Condition.  In the Physical Identity Condition» the rate of the serial 
(search was substantially slower. These results indicate that Ss typically uss a 

receded represertution of the stimulus (a name, verbal label, or ether abstraction) 
\   rather than a purely sensory imago for the comparison stage. 
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