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The view of some i{s that people proeess printed words in a highly
flexible fashion, attending to now this.characteristic of a word, now
that, as the task demands it. This thesis, after discussing some modeids
of the types of information in words and the relationships among these
types of information and their processing, reports experiments show-
ing three different effects which:demonstrate that there are restric-
tions on the ways in which information about the appearance of letters
and thelr identity is processed relative to information about the
phonology or promounciation.of the words. These limitations' are
explained in terms of a model in which phonemic information becomes
available completely at a later time than visual features or the’
identity of letters in a word. It is argued that the most 1ikely form
of this model i{s one in which visual features and letter-identity
become available 33 a result of the operations of an early-procasszngjzf
stage or stages, while phonemic information becomes available as a
result of the operation of 2 subsequent stage, the input of which is
~ the output of the first, ' f b
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This ihesia adopts the anaiytic view of visual word proces-
.
Y

sing, which is that there are many potential types of information
/

conveyad by a written wo%f, and that word probeaaing consists of
ihaly:ing words for these different types of inform;tion.n However,
it does not take the problem-solving view of word procesaing, ﬁﬁicﬁ
‘clﬁ lead to the uaaumétion that subjectn concantrata on the types

of informﬁtion necessary to the task at hand, while ignoring other .°:
types of information, Thg high flexibility this ascribe; to word

processing is felt by some (Baron, 1973) ‘to be atypical of the

procedures employed most of the time by experienced readexs.

4
r

Instead, the thesis assumes that, since word processing 1s
fqr'mont people a highly practiced aﬁill, there may be preférred
strategies for analyzing quickly available,,raliabie information,
and some definite oraet in which these types of information are
annlyzad. Thaue str&tegiap are not evident when the limits of-

perception and the nbility to qnatch information from a brief

A

visual presentation are studfe#, but they become evident using

some of the methods described in this introduction As sucﬁ, they

: put a limit on the flexibility with which people process clearly

. .
legible words when response time is at a premium.

. In- thia introductory section, the views of word proceasing
as problem solving or as a skill are deacribed briefly. Than, it
is specified that the thesis will concentrate on two particular

types of {nformation, namely letter-identities (what the letters
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in a word are, “regardless of the.x physical {diosyncracies), and
phonemié representationi.(how ther;oraa would sound if spoken).
?hc ﬁature of the "feature-analytic" model of word recognition
and how it accommodates theseé;nd other types of information are

then outlined. Several views of how processing for the different

types of information is interrelated are specgffbaily described.
£ ..

]

h
Three methods for exploring these relationships are then set

out. The three chapters following the ‘introduction each contain

experiments using one of the methods. Expefimeﬁgﬁ‘l to 1II, using

Cohen's method, andAéxperiments X to XIII, uBing d<trépsfer“method,

R

together show that letter idenci:y information becomes completely

available for a response during phnnemic processing, but that the
1

converse. is apparently not true. Experiments IV to IX show that

phonemic information can usually be ignored during'letter-identiny

: N
processing, but not conversely.

-

In the final chapter, it is concluded that subjects are

relatively 1nfl§¥{ﬁie {n their ability to ignore phonemic inform-

" ation and not ignore letter-idemtity information in these .tasks.

This conclusion is unlike what we would predict based on a view
of uord-proéessing as mostly problém-solving, but i{s quite consig—
ﬁent with the‘view of reading and uord-proceaQing aa_ﬁighly pric-
ticed skills. A model of word-processing in the tasks described

-in this thesis must be so'construcpéh as to predict that. letter-

Jf‘“\ ‘
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fidentity information becomes completely available before phonemic
information. It-1is concluded that the most parsimonious model is
that letter-idéptity processing must occur before phonemic'pro-

cessing is the output from letter-identity processing.

vr



Reading as skill rather than problem-solving

Much use has been mahe of the tachistiscope in the study of
word procassing, to xhe point where it scems as 1ﬁdispensab1e to
the reading laboratory as is the scalpel to hhc:physiological

psychologist. -From Cattell to Sperling, psychologists have exam-
. . ' . ’\

' lned the amount of information which can be extracted from letter
stimuli in . brief exposuraa, influenced by the assumption that

somchow such exposures duplicate the iriter- sac;adic pauSes that
—~
occur during reading, and thereby capture in miniature an ele-

1.

mentary act of reading.4 ' )
. e

Unfortunateiy, with the tachistiscope method there is 1itp1e
controi over what information the Qubject uses and (more critically)
how lo;g he ta#eu to use 1%. Clearly, the subject makes uae,of
all av;ziable cues, squeezing out every drop oflinfofmatibﬁ-in
an gffort to identify stimulus information which 13 ﬁresumably
disappgaring‘rapidlf. Indeed, the early work of Zeitler (in Huex,/
1908) and of Erdmann and‘DoQge (1898) suggests that the more avail-
able redundanqy‘in the sFimulusy the more accurately the subjeét
performsf- results confirmed by later investigations by Miller,
Bruner aﬁﬂ"?ostman (1954). This increase in'use of information is

i : : -

not a sudden. step-wise jump as we would expect from the presence

-

or absence of one cype of 1nformation (for example, grammatical

information), but is suggestive of a broad strategy whereby the

)



subject draws on as maﬁy sources of information as possible.

The lubdecs, howavar, is not }imitad in his processing entirely
by atimu}uu axpoagfe‘durntion; even uﬁder conditions of masking.
_Thus even if a stimulus display is "masked” by presentation of

' another,'iubaeﬁuent diqpla&, usaful stimulus-based ‘information
may be presant after masking - changeq‘ln accuric& due to the
int¥rval between stimuluu onsat and mask on;et mny be due in
lnréo part to changes in the clea&neps of the visual image formed:

by that time, and not to the annihilation of that image (Reiaser,

-
L]

1967).
- s

As such, tachistiscopic recognition studi;- can indicate
sorts of information that could possibly be used in word recoggition.
On the other hand, many experimenters using such methods tnc{gly
accept & view of word recogniti nrns a form of problem‘nolving,
with'seemingly un;imited tima to permit decisions aboutithat
%nformhtion to use and what to ignore. For ex:mﬁle, Huey £1908) .
feels that "reading is now by letters, now by groupa of letgcrs
or by uyllébles, now by ﬁord-wholea, all Ln-th; same sentence
aometiﬁas, or even in the.shﬁe word, as the reader may most
quickly attain his purpose.’ Tﬂis view uould-seem to redulre a
level of proceasing at which decisions nra-mnde about what mode
of word processing should be used; such decistons, apparently,
could occur almost as often as the processes (about which thny'

decide) do. On what information these decisioas about mode of

procénsing might be based is not clear. fﬁkereatinglé, Huey's

-



view of reading 1is rema;kably lika ;h#t of Gibson (1971), who )
fee;s.that there are shifts of éroceési;g strategy as task demands
vary in reading.
. | | '

This 'problem-solving' fiew of‘rending fgnores the obviou;
fact that subjects do not havira large or unlﬁmited time in which
to respond to the infOrmation from a given area of the printed
page-- rather their tyes scan different-porcions of a page 1n
rapid succession, at a relatively uniform rate- Unquesfionably
readers make use of different kinds of information during reading, -
“but time is at a,premium,-and 1t must be on those types_of infor-

mation which are ugually avéilable quickly and easily that subjects

principally rely.

As a conseéuence of the éemaud that‘certain types of infor-"
mation be available quickly and ea;ily, we uBulﬂ expect two effeé?s
on tﬁe strategy of word processfhé in reading. The first effect
is that with practice, subjects will come to learn which ﬁypes
of information are qually reliable and easy to?;cquire, and
employ such:-information in réading as a Eréferred_strategy (though
not to the e*clusion of other types of info;matioq wvhere necessary).
That such reliable-information'ex{sts in abundznbe‘in written
English is unquestionnable (Neisser, 1967); that 1t is used by
preference 18 a matter of tnvestigation. The second effecc we

" expéct is that with time, this strategy will become established

as a well-practiced collection of processes comnected in a rela-



tively invariant fashion (Lashley, 1951). Both of these effects
seem more likely than that the subject should shift his mode of
processing from momant; such a atfltogy would ba narextravagnntly
time consuming as {t would ba wasteful of the obvious regularities
of the written language (Glgsoh, 1971).

In essance, expérimentars have chiefly asked questloni about
p.rforqnnc§ ubcn stimulus .xpoiura duration i{s brief, and under
- the control of thﬁ ax efimnntog; what is also needed is to examine
pcrfo:mance wvhan the ltimﬁlun cxpouuri duration and time to respond
ars hn&or the control of_ﬁﬁ. subject and must be mlnlmiiQd. Such
a situstion is in some un&k more commensurate with the demands |
on the subject in ;cldlng. but more importantly
any t.nd‘ncy to r:l? on all chnltntornation potentially available,
vhile gncburlging reliance on only necessary and sufficient infor
mation procolling. fhough th; conclusions reached in such a °
situation need not relate directly to reading, it {s hard fo conceive
that proccl;ing 11mitat16np‘which rinult from years of ;;ldlng-
practice would not be reflected in performnncc'ltugied in this Qay.

As ln'alt;rntttye to the tachistiscopic procedurs, I have
chosen the discrimination of aiﬁult;nnounly-prelentedfpuirl pf
wvords as 'same' or 'different’, (the-tuo-alc.rﬁutivi férc.d-choice
procedure). This mathod has the advantage of allowing different

tasks to be spacified for the same stimuli, thereby ensuring that



the subject processes at }cnat the Lnfo?mntion designntod_by the
experimenter. The data of interest can be the adcuracy of discri-
mination, but the method is especiallf suited to measuring latency
of response, and if instructions emphasizing speed and accuracy
ara'given. then it is to be expected that not only does the subject
make use of the information deaignated, but that he responds as

soon as sufficient informatiomy:is available, without continuing

to process for additional, confirming information.

At this point, a cholice has to be made as to which types of
word information will b; atudied. Posner and his colleagues (Posner
. and Htéchell, 1967; Eichelmann, 1970) have examined the relationship
between physical 1nfotmnzion and whﬁt they call 'name' information "
using ths two-alternative forced-choice method for goth simult-
aneous matching and sequential (memory) matching. However, the}r
procedure did not specify which of the ﬁany possible 'codes" or i
" features' were to be used by‘Ehe subject to decide that two |
phyaicdlly different stimuli (e.g. A and a) are nevértheleas the
same. Theref;re, subjects might have been relying on lefter-identity
\

information, phonemic information, semantic information, or combin-

ationa of these,

Baron (1973) compared the visual discrimination of homophone
.pairs to discrimination of non-homophone pairs differing in the
same latters. The use of homophones {a.g. FOR -~ FORE)rreprcsenta
a method of controlling thg phonologicgi information a sﬁiject

could extract from the stimuli (in this example, though the visual



characteristics, letter-identities, and meanings of the two words
differ, they sound and are articulated identically). The experi-
ments of Posner described above involve stimul{! that are matched
for all information save physical. And to a certaiﬁ extent,
synonyms represent words which differ for other information, but
have idantical or nearly identical meaning. Wor&a with several .
maa?(nga, such as 3dice', can function as stimuli which are idént-
ical for all information save semantic; while words like ''lead”
and "tear” can differ in phonotogical and semantic information
even though they match physically (and hence match f;r letters

too). Table A shows some, pairs of stimuli which can be matched

- W dnk W ek e el SR A b S R Ol S A A N R M N L D G RS R SR D M e R R W R R e S SR W AR W e

Ak A T N U T AP A R A R AR e R Y S R W m D R e e e e e e b T ke SR S S A e e

for various kinds of information, Notice that there are no ex-
amples of word pairs which have identical features but different
letters. Racause of the difficulty of specifying exsctly what ia

- L

meant by semantic information at the present time, ﬂ? seemed wisest
to leave the relati;nahip between semantic information and other
types of information to later investigations. Soﬁe will argue that
by doing so, one ab mdons the study of reading processes, and that
consequently any such 1nveatigatioﬁs can have no bearing on fhe
theoriea of re;ding described above. The reply must be that if
reading is the complex act it is touted to be, limiéations found

in simpler tasks must either influence reading or be overcome in

A .
reading. Furthermore, strategies developed for word processing in
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TABLE A ,
Pairs“of words which can be compgred for different classes cﬂ:“ﬁ
information. : P |
Ll ’ ‘\
STIMULUS PAIR . FEATURES LETTERS PHONEMES  MEANING
BARE BARE ' + ) + + ey
BARE bare - : - + + ¥
« : y .
DICE {(woun) DICE (vexb) .+ + + - -
DICE dice - - + + _
. r
LEAD (noun) LEAD (verb) + + - -
LEAD . lead : - -
TOMATO (tomayto) TOMATO (tomahto) + + - +
TOMATO _tomato To- + - / +
5
THO THOUGH - - - + +
BARE BEAR - ' - - o+ S
Jo.
RING CIRCLE . - - . - -
' v o

BARE BORE ~ T - < -

4

("+" ipdicates that a pair of words watch with reépect to the kind of

information at the head of the col<nmn in which the sign occurs.)

-~
-‘
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‘reading must certainly come into play in other word-processing

tasks to varyins extents,

I have therefore chosen to. concentrate on letter-identity
\Pprdceasing And phonemic processingy; Early theotetical views of
word-processing did not often support the vibw that lettcr—id;ncity
ang phonémic fepreaphtationa played any cruci;l role in acceas to
meaning during reading. The "templnte* model to be described
subseéuencly exemplifies this, and were 1& valid, the relation-
;hip of this thésis to the study of reading processes would be
‘ rendered dubious. However, the "feature-analyttc“ moéel described

gfter ha; supplanted the template ﬁzhel, and it postulates tha;
considerable anatysis ;f.a printed :ord can occur during word-

processing, and by extension in reading. These two models will

“ now be described briefly.

| \The Temg}afe Model of Word Recopnition

Some early experimenters such as Zeitler (in Huey, 1908) .-

believed that visual word recognition processes operated so that
\ , | |

the word as a whole was analyzed, rather than its constituent parts.
" Such a belief led to models of word recggnition througﬁ‘uhat‘hns

bean called canonical forms, prototypes, or, more familiarly to

—

modern theorists, template matching (Neisser, 1967). %nhording '

to this theory, every new occurance of a word-stimulis 18 mntchgd:'

~

H /'}
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against a stock of basic models of the words known to the subject

for congruence. The word-model with which the stimulus has maximum

N +

I -

congruence is selected as-the word presented. .

-~

This theory was rejected by the Ggstalt thcorluts and cannot

be acceptdd today for several reasons. It cannot account for the

-

ability of subjects to identify and otherwise process words prihted
infmany orfentations and transformations of geometric relationship
.(Kolers, 1966z; Sub jects are relatively unaffécted;by variations

in type font, which is hard to explain if a sinogle prototype

1Y

éxiats for each word. The stock of prototypes for the experienced
reader could be based on 10,000 to 100,000 words - a prohibitively

large lexicon to be stored and searched Chroﬁgh if there were

¢

differént'modela for each type font in which a word could occur.
Subjects can and do recognize words they have never seen before;

in fact, the word-superiority effect, which is one of the reasons
for postulating whole-word recognition, has been shown to operat

L "3

for naologisms or nonsense words, provided only that they conform
' S

to spelling rules of the language (Baron and Thurston, 1973).

The template model of word recOgn;tion,tfinally,,ig unlikely

to be trué because a template model cannot’ even account for the

-

- recognition of isolated letters, let a}one words. The template
model fails to Eope with letters just as it fails to-cope with

words .(or nearly any kind of pattern) because it cannotd account

for the ability to recognize_tranaformed'and distorted versions
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of the letters. Thus a template model is i{neufficient; this does
not mean that whole word information is not sometimes used to
aid reading, only that, by itself, such wvhole word lhformxtlon

cannot be sufficlent to pitmlt complete and easy access to word

idantity. : ’

-

TheyFeature-Analytic Model of Word Recognition

As an nlternative to tamplnte matching theories of word

recognitton, many modarn :haoriltl (Glbnon ?1971 Neisser, 1967;
Selfridge, 1956; Uhr, 1963) hnve proposed that word-recognition
be thought of as a subset of the ptoblcm of pattern-recognition,
As 18 1ndicnted elsevhere, this approach, though it hll bean
fxuitful mhy tend to .ncourlge the conceptualizntion of rendtng
and vord-racognition as an exercise in problem solving, to the
exclusion of its equally important nature as a highly- practtced
raﬁidly-executed'okill. .

7

Such concentration on the possible strategles to which aub-

_jects can be forcod to resort, at the expense of éoncentrating
on the preferred tactics of word pgocenplng, can at best lead

to-a largely one-dimensional view of word recognition and reading.

I .
1

According to thess theori , word recognition proceeds
through the operation of "feature lyzers' or processes which

respond to the "features' of a word dimulus. There are certainly

e
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many potential "featuras'" or "attributes' of a word; in fact it
is hard to pin down the "foatures' that a model deals with, though

!
thore are exceptions (Sperling and Speehlman, 1970).

Gibeon (lb?l) tdentifioa flve catogories of features corres-
ponding to conceptually posqtblqﬁ&ypna of information in words.

i * 3
First, thore are 'erapholorical' features, corresponding to the

phynlcnl structurae ot the word. For exampla, the word as a whole
hau-ahnpe, length and so fosth; within the word, {ndividual lettors
and combinations of lottors‘hnvn many dlffarept foaturaes, such

as presencoe of line segmonts, convaxity, closure, and a host of

others. Then thera aro‘orthoarnphic'fonturna corrosponding to

the combinations of letters in the word, and their conformity to

1]

the orthographic rules of English., Gibson conceives: of these

featuras as belonging to the same <lass as graphological foatures.

\

~ 4
1

There are phonolopical features, even when a word is read,

ps we obsarve when reudiné poetry, for example. There arec many
semantic featuras such as class mcmbarship {Wickens, 19/0).. And
finally, there are szntuctig faatures, such as part of epeech,
possible role in a sentence, and "mntking“ (the presence of\a
group of lcztoru indicating, for example, ton?ﬁizrplurnlizution).
Sy

.In thia thesis, we will not be concerned with aeman;ic or

syntactic features., We will, however, be concerned Qlth visual

features (i.e. with graphological and orthographic features)
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insofar as they contribute to ascertaining the identity of the

letters in words, and with phonological features insofar as they

help attain a phonemic representation of a word.

There are good reasons for supposing’fhat graphological
information (about such characteristics ag type font and speiiing
pattarns) is not only extracted during processing of a word, but
persista for soma time after this eftraction {Posner gg_gl, 1969)2
Similnrly, when recall of visually presented patterns is required
after brief (Sperling, 1963) or prolonged vtanal displays (Conrad
1964), copfusions which are apparently attributable td phOncmic
(or phonological, or acoustic) confusion occur and may predominate
over visual confusions. This suggests a recoding of the visual
stimuli into a form like that produced by auditorilly géesented
atimuli, It might be argued that we do nog at present know the
forms in which graphological and phonological (phonemic) info-

o
rmntion are encoded, or indeed if there is any shnrp distinction
betweenlgréphologicnl features and phonological features other

LY

than an arbitrary conceptual one.

The actual férm of thé.information which permits graphologi-
cal cOmparisons of words (e.g., are they spelled similarly, 6?
written in similnr fonts) and phonemic comparisons (are the words
similag in sound or pronounciation)lis not crucial to the invest-
ighiiono reported in this thesis. Whatever Fhe case, such inform-

ation must currently play the role of an intervening variable,

~

‘ \



16

which is presumed not to change value from experiment to experi-

ment in the studies described hereafter.

Finally, the feature-analytic modei of word ptoc;ssing is
.Chc goat fruitful general conception, im no small éarQ because
it éasily handles the ability subjects have to fapidly discrim-
inate yor&g on many bases; rather than assume subjects 'learn new
discriminations during experimental tasks, it is f;r easier to
postulate that the information mecessary for discrimination be-
comes nvai}able during the cdurse of perception. Gibsog makes
this asau?ption explicit by stat;ng that we perceive words as
complexes of features; however sﬁe quickly adds that words are
also entities which have an internal existenée, preaumgbly apart
from the list;.of features with which they are éasociated. Neisser-
is more specific, stating that internal repres-:nt&tions of words ‘
are mediated by, indeed synthesized from features, and that the
features Are.''as meaninglcs;.in themsélves-aa the bone chips of
the paleohtologist". Morton (1970) aad Laberge and Samuels {1973)
have proposed models which account for word identification in
terms of the activation of internal codes or indicators which

represent the presence or absence of a given word.

.

Concatendcion of Processes

"1f the subject does analyze a written word for different

classes of information one of the mosat interesting questions we
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can ask 18 how these various types of information are combined '

" in word processing.

It is to'this question that this thesis 1; par; addrassc;
itself. Therefore, several methods of determining the o;der and
cdmbin;tions in uhich‘inforﬁat;on becoomes lvéllable to the sub-
ject will be described. some of these methods are ihApplicabla
to the atudyyof word processing-fog various reasons;..others have
_been selected and will be examined in more detail before the
experimental applications which make up-tha corpus of research

for this thesis are described. >

Pirst, a brief account of some theoreticai.views of the -
ordpt in vhich information bacoﬁes available in word processing
should be given. At the outset, it shéuld be made clelar that a
_faature-annlytlc modal of word processing need not require that
one type of informntion be completely lualyzed before analysis
af lnother type of information begins. Nelisser, for ex;;ple,

conceives that the subject decides on a rate of analysis which

optimizes economy snd speed within an acceptable range of ervor.
\ "

a e

————

Neisser has proposed a nﬁﬁber of alternative conceptions of
how featuré-analytic mechanisms could act in concert in word
processing. Ome such concephion is that of the operationally

-3

parallel system, in which no analyzer depends on the course or

outcoue of processing by other analyzers; a contrasting alter-
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rEative is the sequential system, in which analysis occurs in

3 =

successive, interrelated steps, and the output4ﬂf earlier analy-
!

zers determines which analyzers are to be ugdd later. Other .

I ’

possible alternatives exist and must be considered: The course '

of processing of one analyzer may be- determined in part by the

éoufae of processing of another anaiy;cr~operat1ng‘at the same

time. -And ghere may be a definite temporal oxdering of the oper-

ation of analyzers éhough they operate independently of one another's
'

output (for example, Lt might not be possiblé to process for one

type of information until processing is complete for another

type, even though the two analyzerw_operaﬁe completely independ-

o,

ently and are not affected by each other'f$ outcome).
Gibson (1971) assérf§ that graphological, phonological, and
semgntic igformation from words are gnalyzed (into features)
independently and in that sequence; in support of this view she
cites the "semartic satiation effect”: to whit, with a prolongéd

exposure to & given word, subjects reporX that information "drops

out" of availability. This occurs in a definite order, with
semantic information "dropping out' first, thea phonological

{nformation, and finally graphological information. Presumably

the prolonged exposure results in fatigue, with the dcepeszg:i\‘

most abstract analysis suffering first, followed by successive-
'layers' or 'levels' of analysis. Deéending on the demands of

his task, the subizct attends to or suppresses any particular type

of information; Gibson sugéksts that the filtef mechanismas des-
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cribed by Treisman (1969) wmay be the method by which this is

accomplished.

Presumably Giﬁson weans by "independent extraction™ that the
subject first processes the stimulus for graphological information;
then the subject extracts phonological information, then semantic |
{nformation. But it is not clear whether she means ugﬁfo believe
that phonological information is extracted from the Q%ngts of
graphologicalAprocessing, and thus is sequentially dependent on
graphological processing, or whether she instead means that the
auﬁject reanalyzes the stimulus for phonological .information when
graphological analysis is completed. In the former case, errors
or changes in graphological processing would éhaage the input to
the phonologichl processing which followed, producing some changes
in the output of phonological processing too; this would be a
sequential system in Néisuen'e senéél; In—thp iatter case, the
course and output of phonologicgl proceasing could be truly inde-

L4

pendent of graphological processing.

On the other hand, Rubenstein et al (1971) propose that
-~

phonological inforﬁation and graphological information (specific-

ally lecter-idéntity,.uhicﬁ is graphological in Gibson's theory)

. . -
become available at about thé 'same time, whether or not both are’
required by the task. Then, the subject uses phonological inforw-

ation for access to meaning. This.would appear to be'(at least
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as far as letter-identities and phonemic representations are

concerned) an operationally parallel system.

Interestingly, while Gibson_ueema to atfgss the order of
avalilability of typef of information more than Neisser, both are
willing to acéebt considerable changes in the importance of dif-
ferent types of information from moment to moment as the task
demanﬁs, thrqugh postulated attentional mechnnfsms. One example
given frequently in the literature is the aubj}ct's ability to
distinguish the meaning of homophones such as "two" and "too'".

-This ability is cited by some as a proof that accé55eto meaning
need not be mediated phonemically, but can also proceed difactly
from visual information. The difficulty with this as an explan-
ation of normal reading is that it assumes that subjects are able
to decide before they know that there is no phonemic difference
between 'two' and 'tqo’ that they should proceed directly to
analyze for meaning, anaplgnore phonemic analysis. Horeovor;lthg

demonstratfon that subjects cau do this does not mean that this

4"

18 their usual strategy for non-homophones as well,

The contention of this thesis is that there are limits on
the flexibility with which the aubject can concentrate on one .
type of 1nform§tion and ignore other types. The experiments to
be described ahou.that'aubjccts-cannot ignore letter-identity

{nformation when processing phonemic {nformation from written.

o
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words. The explanation Egr this which willlbe proposed as prefer-
able is that letter-identity tnformaéion is ;rocessed before phon-
emic tnformationj fn Neisser's terms, the processing stages in

the tasks I will describe are apparently organited ;s a sequential
system, rather than as an Opdratianally parallel system.

I

Discovering the Interaction of types of Information Processing

In the mathod of simultaneous comparison used in the exTor-
{ments which follow, four types of processing are presumed to
occur. The firsthypa is information extractionhby feature-
analytic mechanisms; presumably the same types and combinations
of anmalytic machnnisyl used in ralding and tachistiscopic recog-
nition are employed here as well. Then, mechanisms compare the
results of this information analysis for the two word-stimull,’
(It is {improbable that such comparison would occur at a feature-
analytic level, where the features might be such as "straight
verti;al segment at the same position in both Qordl"; lg;h a
bctuagn-uorda feature wﬁuld be uﬁlikely to play as large a role
in this task as within-word features, apd,ao is a doubtful alter-
native). A decision mechanism then evaluates the results of the

comparison procena‘lnd-dnttiltea re;pOnse processes. When more
than one type of informntion.needs to be procesaed,fmore than
one compnfison machanism day be operating, in which case the

decision mnchnnism evaluatel the output of each comparison. Pre-’

_ sumably the decision mnchnnism lnd response processes do not chnnge
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from task to ta&h; what does change from task to task is the

types of information processed and the comparisons made. o

In this section, several methods for examining the relation-
ships between these types of information processing will be des-

cribed, including a novel method which examines the transfer of

practice.

1) Measuring ﬁimc to process. : o
One way of detérminingithe ordering of types of processing

is to measure how 1ong it takes to make decisfions based on each
type of information. Craik. (1972) has used this method to infer
the order in which types of information become available from the
same word, as have Posner and Mitchell (1967). The argument is
that a task which takes longer is performed at a deeper level of
procesaiﬁg. This argument can be rejected because some tasks
which require very long times sare likely based on itefation "'
of processes at the same level; hence time to process may be as
much a measurerof-the amount of iteration as of the gepth of
_procesbing. Also, in comparison tagka. a faat extraction process
may be followed by a slow comparison stage for one tﬁuk, while
for another task, & slow extraction process may be followed by a

fast comparison stage, making overall time to compare a poor indl-

cator of the time to extract information.

ard



A more promising line of attack is to measure the inter-
dapendence of types of proceasing-EL uvally with an éya to eatab-
1ishing the existence of indep Qdenqjluccansiva procesaing stages).
Sternberg s (1969) mathod of nddttivc factors comes to mind at
once, but it {s not a suitable tool for these studies of word
recognition for two reasons. It assumes tha; stages will be
u?ochasticilly independent, and that their outputs will not be
influenced -by experimental factors. ¥From the Accounts of word-
processing given earlier, it seems that neither of the condit#oéa
need be met by word processing. Fﬁrthermora,“additive fnétor
results can arise even if factors atfect iie same stage under
certain (admittedly improbable) conditions. Finally, the method
cannot order atagﬁs. While Sternberg's method ia ideally suited
to measuring reaction time, Baron (1973 has reported a comple-
mentary method for diicoverlng the dependence of one type of
information on another by measuring the accuracy of performance
of the component parts of a conjoiné-alsk as a function of one
another, Thisa method geens more promising, and should be pursued
when the time comes to examine internal thresholds in reading;
howevqr: the -methods which were used in these investigations

differed from Baron's method, and will mow be described.

2)  Garmer's method: the effect of "{rrelevant" information,
Garner (1970) hna.deacribed a method of evnlulttng uhanher
the subject treats two types of informatiou independently, or

"integrates” them. The basic notion is that upen a -subject is
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given a tafk in vhich one type of information {s daatgn;tad for
attention, other types of information may tend to nffecf perfor-
mance of ‘that task. For example, if a pair of ltimult are to

be compared for chronn we may examine how the samenass or differ-

_—

ence of saturation of the two ltimult affacts daciniona about

r

the chroma difference. 'For soma typha of infgrmntion the follow-
ing pattern of res§1t|,£a foﬁnd: subjects take longer t6 j;dga
pairs of stimuli as identical for the deaignated information when
the additional information in the stimulus pairs defers.than
'uh;h it matches for the tuo.stimuli. They also take longer to
judge pairs. of stimult as different for the da-tgnat.d 1n£ormr

- ation uhan the nddltional {nformation matches than when it differa.
\

This occurs bacause n&b]acta integrate the designated and the

' ) S 15 .
additional irformation when they make their -decision, and disparity
between the results of comparing designated fnformation and com-

paring additional information takes additional time to resolve. %\

This method is ideally suited to the type of word-comparison
{lsk proposed here; indeed piron (i9Tﬁ) has already used such &’

method to demonstrate that subjecgpvdo not use phonemic infor- . __
T
mation to perform a cowpnrison of visuval appelrnnce. In this -

thesis, the method 1s extended to exanine the effect of phonemic
_ L4
informntion on letter-identlty comparisons and vice-versa. Where
: 0
Carner is concerned with mutual interference, we are concerned

with the availability of one type of information at the time
- . C) -
another is used for decisions.
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3)- C&hen's method: monitoring one or two types of information.
Cohen (1970) determined whether the requitemént that subjects
monitor stimyli for additional information affects the time to
process for a desiénnéed type of information. She had subjects
search prose forileﬁters (visuai targets), phoncmeé (phonological
targets); wordslof a catcéory (semantic targets), or combinationé
of these three types of targets. The data of fnterest are the
relativc times to search for a given target alone and in concert
with another taréﬁt of‘é dfffercnt type (for example, searching
forlthe letter "g'" and the name of an animal). .Cohen's results
need not concern us, but the method is applicable to comparison
P :
of words., The rationale is that it should take no longer to
compare a pair of two stimu[i for a désignated type of inform-
ation when they algo-ﬁust be compared for a type of“lnfo;mntion
whicﬁ b?comas available during the course of broceasing for the
designated information. However, should there be an increase
in processiﬁg time for the conjoint task, it indicates that the
" additional monitoring of information involves additional proces-
sing which does not occur duripg proccg§1délfor the deaignated
1nformation alone. (ﬁote that‘it‘may he that the-additional
comparison 3tage required in the conjoint task may also add to
_tocal processing time, and this must be controlled for, or taken
inte accopnt.) A fupthcr argument'can be made when mOn%toring ]
‘of one type of lnformaiion takes longer when a second type must

also be monitored, but the converse does not hold (i.e. it takes

/ - : .
no longer to monitor the_second type of information alone or in

~
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concert wiﬁﬁ_the first). This argument i{s that the first type of
information becomes available during the course of processing for
the second, but the second does not become available during the
processing of the first. Such an argument leads to the tentative
conclusion that the firﬁt type of 1nforﬁafion depends on earlier

processes than the second. This argument can be made when either

the extraction processes or the comparison processes are considered.

o

-

4) A Novel Transfer method.

N

The third and final method employed in this thesis is baged
on the fact that word processing ilmproves with practice on a

5

p#rticular word or set or uordé, as Goldscheider and Miller
demonstrated before the turn of the century (ﬁuey, 1908). In a
word-compdrison task, practice could improve the;comparison pro-
cesses #qd the information analysis processes. The latter, of
course, are of primary interest; it should be possible to ensure
“that practice is given specificaTTy é& these processaes by firaffa?
giving subjects considerable -practice on comparison of other
stimuli, before éiving practicé with specific stimuli which are

to be QCudicd. The interesting data will nd& ge the existence of

a practice effect per se for & given type of information procesasing,
but rathet the transfer of practice from a task requiring-one

type of {nformation to & task requiring another type.

This method depends on what has been described as the "prin-

‘ciple of inclusion" (Briggs, 1969), which states that transfer



21
! ° :
will be high L{f tha tratuning task included most or all of the

,re&uiremontn of the transfer task, hut transfer will be low Lf
the tra{ntng task includes only a few reQulre-nﬁtn of the trnnnfor.
task, Thus, two taske which dapend on the sama procosses will show
high mutual transfer, while two tasks which demand different
procosses will show little mutual tranefer. Of concern here i»
the pattern of tranafer which will result 1if ome task depends
on a subset of the processes on which nnofhur task depends. Thc;c
will be high tranafer from the.lntter task to the former, but lese
tranafer in ths other direction. There may be as much transfer
from a given amount of practice on porformance on the more complex
task to the less complex as thc;a‘il from an equal smount of
practice on the less complex task itself. But there will be less

trahsfer from the less complax task to tho more complex than.

thers is from edual.prnctico at the more complex task {tself. “

The demonstration of such differential transfer b;tween tasks
1ndtc;les that one task dnpcnda on a lgbaet of the processes on

which é;dthqyftnsk daﬁgnda. One such relationship isbthﬁt bot-

ween a task depending on a given set of stages, amd another tasR
dapending on all these stages plus an additioual. stage succeeding

the others. A pattorn of transfer like that described is there-

fore an 1hdication that performance on the tasks being scudteé

might b. explained by a successive stage model of processing

(though of course other models as well could handle such a result)



28

Use of the three methods

AN
In the following chapters, the last three metho&u are employed
to examine the view that word-processing is less Elaxibly performed
than Gﬂ\\might assume from the problem-solving perépective To
reiterate the "hypotheais" that will be tested, it is implicit
in some theories of word proc;ssing that subjects can readily

fgnore one type of information conveyed by a word when another

type is required by a task,

Chapter III describes experiments using Garner's mgthod to
show that, while subjects can.usually ignore phonemic inforygstion
when comparing letter-identities, they cannot 1gnorc'1ctter-
identity info?&ation in at least one situation where it would be
helpful to do ss. This 1nf1ex15111ty is explored in more detail

in Chaptefa II and IV.
' Fe)

»

Chapter II describes three experiments based on the extension
of éohen's mcthod,'wgich find thet it takes no lonper to compare
words for both letter-identity and phonemic repreqentation than
for;phonemic representation alone, but both of these tasks take
1on;;r than to compnre words for letter- idcntity This sugges?a

that IetCer-identity becomes completely available sooner than

‘the phoneﬁic representation of a word in these experiments.

"\
B
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AN
. Furthermore, Chapter IV examines transfer between letter-
1dentity tasks and thyme tasks and finds that there is high trans-
fer from phonemic processing to letter-identity processing, but
low transfer from letter-identity processing to phonemic proéés-
sing. This suggests that letter-identity processing occuts:¢0m-

pletely during phonemic processing, but that the conyerse is not

necessarily true.

© 1f letter-identity processing occurs completely during phon-
emic processing, and if the résultéjof lettef—id;ntity proéﬁsaing
become available before the results of phénemic processing, 1t
is easy to see that letter-identity information could have a
profound influence on tasks depenging on phonemic inforﬁgtion,
while the converse might not be true. Letter-identity informatioen
uould be available at the-time that a decision was made on phonemic
information, and discrepancies between the‘types o information
could result in errors or delays of decision Oézihe other hand,
ghonemic 1nformation would not (or seldom) be ava lel;i the
time that a decision was made on letter-identity information,‘
hence thete would be few if any ocgggiona on which d;acrepancies
between the two types of information could have any affect on
accuracy or latency of responif. | _ -

1t 1is concluded on the basis of these three types of experi-
ment thatrthe flexibilicy hypothe{is does not describe well th;

!
types of word-processing reported here, and that-instead we should
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consider models in which some types of information are relatively

difficult to ignore, no matter what he task. ,



M THO . —~

The Effect of the Requirement of Additional Processing

"In this section, three experiments are described vhich examine
the effect of requiring the subject to process pairs of stimuli which
can be differentiated on the basis of visual featwres and letter-
fdentity, not only for that information, but for phonemic 1nformation
as well; pairs of stimuli are also considered which can be differ-
entiated on the basis of p;onemic information alone, but must also _ -
be processed for visual features and letter—identlty it‘Lé found
that the requirement of additional phonemic processing increasesn
the time to respond to visual feature and letter-identity similarities
and differences, but that there is no corresponding increase in the
time to respond t; phonemic gimilarities and differences when additional
visual feature and letter-identity processing 1is fequired It ia_
argued therefore that the necessary visual feature and letter-identity

information become completely available durihg the course of phonemic

Y
processing, but not conversely.

EXPERIMENT 1

Experiment I was designed to determine whether the requirement .
fhat a subject process a ;ord for visual identity as well increases
the time to pfocess_a word for phomemic identity, and gimllarily
uhether.thg quirement that he.process for phonemes as well inc-

reases the time to process for visual identity.

3l



[

- . ’ . v
32 .

[

r

If phonemes become .available during the course of processing
‘\-visual features apd letter-fdentity, it should take no longer to
“decide that the p;lr of words BEAR DEAR does not rhyme when the

subject must respond positively to words which rhyme and have the

- same 3 terminaliletters than when he must mere decid? whefher

the words rhyme, becaﬁae dihconfitmtng phonenmic information should
become available at the same time in both cases. Similarily, it ah&uld
take no longer to decide that the pair of Qords BORE SCAR do not have
the same 3 terminal letters wﬂen the subject must also declide whether
the words rhyme and resporld positively only éo rhyming words with the
same terminal letters than when he need only respond to letter—identit;

information. ‘ W

- METHOD

a3
Subjects. ‘16 subjects, all of whom had extensive experiéncé with the
npparatus'and tasks {n this experiment, performed in one twenty-minute

experimental session.® All were fgnorant of the purposc of the cxperiment,

! v

Apparatus. A Tektronix 603 oséilloscope with t-decay phosphor was
driven by a PDP-8L digital computer to plot pairs of word stimuli. The

display stimuli were pairs of 4-letter words, plotted using a matrif
subrodtine-which drew letters with a height of 1 cm and a width of .75
: cm-in such a fashion that all poinc; were eqﬁglly bfight from display
to display (thourﬁﬂ?xdisplay consisting of optically dense letters with

_ many pdints such as the letter M would emit more light than one constst-:
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I ing of fewer poinia, such as the letter I). A response panel equipped

with microswitch buttons was connected to the interrupt 'bus of the computer.

L

The computer control program read stimulus tapes into memory at
the start of each experimental block; thereafter a subject-initiated
teletype response randomized the order of presentation of the stimulus

‘pairs; after a brief interval,.the first trial began.

‘?rocedure. Subjects sat apprpximaté}y 1 meter from the display scope
e . -

. inla darkened foom.' After he had accustomed his eyes to the surround-
ing darﬁneas, the ;;bject pressed a teletype key vhiéh initiated the
randomization routine; after a brief delay (depondi;g on the length

of stimulus 1ist)- the first pair of stimulus words was displayed on \
the screen for 4.096 seconds, or until the subject pressed a response

key sooner; after élther.of thase events, the computer terminated the
display, ;nd rgcoFded the subject's response and reaction time in mill{-
seconds ff there wvas a reupoﬁle, Then, after a -1l second delay, the next

L 4

pair of stimulus words was presented.
_ . " }
: \

Sub jects were instructed to respond as ;apldly as was consistent
.with gccuraci performance; those subjects wvho had run in previous‘ex-
'.perimenﬁa and had shown undesirably high error rates were instructed

to increase their accuracy by responding lesa rapidly if possible.

In the present eiperlment, there were three conditions: a letter-

ideﬁtitz condition, in which lubje$§| compared the identity of the
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terminali letters in word pairs; a rhyme condition, in which subjects

decided whether the words both rhymed, and a letter-identity + rhyme

condition in which subjects decided whether the uﬁrdl both rhymed and

had the same terminal letters or not.

8

Letter-Identity Condition. Pairs of & letter words (all of which ;hymed
with "or") had to be compared for the identity of the terminal 3 letters

{n each word. The words used were BOAR, ROAR, SdAR; and CORE, GORE, MORE.
There were 6 instances of each of the poasible permﬁtations and combin-
ations of words which would result in the a?me texminal letters, for a
total of 36 fSamc' pairs, and 4 instances oé each of the COmSinntions of
words wi;h d{ffercent terminal letters for 36 ‘different’ pairs. The cholce.
of the terminal 3 letters for comparison was made so that the portion

of the stimuldﬁ to which the subject would princléally attend would be

‘the same as that required of thé‘rhymé«task;

Rhyme Conditfon, Pairs of words had to be compared for rhyme, when all

words had the same terminal 3 1ettersu"ear“. The ‘words used were BEAR,
PEAR, WEAR, &nd DEAR, FEAR, HEAR. Pairs of words either rhymed e.g. BEAR
éEAR) or did not (e.ga BEAR DEAR). The wofds were combined 1ﬁ pairs as
for the letter-identity condition so that there were 36 rhyming pairs

»

and 36 pairs that did not rhyme.

Letter-Identity + Rhyme Condition. Pairs of 4 letter words had to be

compared for both letter -identity and rhyme. The words used were those
from the lefter-identity task ang those from the rhyme task.’ Subjécts

saw just the same pairs they had'seen during the letter-identity task

ct
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and during the rhyme task, but there were half as- mnny inatances of

‘each poasible pair in order that the list size be thc same in thls -

condition. " 36 pairs thua had the same terminal 3 letters and rhymed

(e.5. BEAR PEAR, BOAR SOAR), while 18 pairs had different terminal letters

but still rhymed_(e.g. BOAR GORE) and 18 ‘had the same terminal letters

but did not rhyme (e;g. BEAR DEAR).l.Subj:cts responded 'same' only to

oairs which had the same terminal letters and.rhymed, and 'different’

- to all other palrs Thus subjects in this>cond1tion were exposgsed to

just thase pairs they had already seen in other conditions, but with |

additional procéssing requirements.
‘ A,

4 subjécts performed conditlons in the order letteéridentity,
rhyme, then letter-identity + rhyme; another 4 performed conditions 1in
‘the order rhyme, letter-identity, then letter-identity + rhyme. &
sub jects oerformed‘conditions in the order lertcr-identity + rhyme,
létter-identity; then rhyme; the remaining .4 sibjects performed in the

order letter-identity + rhyme, rhymne, then letter-identity.

em

RESULTS

&

‘Reaction times for trials on which the subjects responded within

‘

4.096 seconds are reported here (error rates averaged 6% across all
¢ondttions). Table 1 shows the mean of the reaction times for the 16

subjects 'to the stimulua palra which were seen in both the letter -identity
\ ;
condition and the IetQpr-identity + rhyme condition. Such stimull are

,responded to more slowly in the letter- identtty'+ rhyme condition than

"‘-\
:
s

g
Py
-
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in the letter-identity condition; this {s true for both stimuli requiring
‘same” responses like BOAR SOAR (p.. 001, t=7,27, df=15) and for stimuli

requiring 'differant'\responsoa like BOAR GORE (pe.001, t=4,29, df=15).

Table 1 shows tha‘:eactiOn times for the stimuli that were seen
in both the rhyme condition an@ the 1et£er-ident1ty + rhyme condition.
Such stimuli are responded to at least as rapidlyctm the letter-identity
+ rhyme condition as in the rhyme condition; this is true for both the ]
stimuli requiring 'same’ responses such as BEAﬁ PEAR (p>.10, £=0.39,
df-lS) and for stimull requiring 'different' responses such as BEAR
* DEAR (g;.lo t=, 87 df=15),  In fact, in the latter caues, the observed
-differencea are in the direction that lctter fdentity + rhyme is performed
slightly faster than rhyme alone.
, Note that the same reaponse 18 required of a given stimulus in
bot£ of the condltiona in whichrlt can océur; the response to BOAR SOAR,
for "example,; is the same in the letter-identity task and the letter-
identity + rhyme task and that to BEAR PEAR is likewise the same in the
rhyme task and the letter-identity + rhyme task. Thus, subjects who |
had performed the letter-identity task and the rhyme task before the;‘
performed the conjoint task had practice on the correct reaponuea_for
the coﬁjoint task, since there was no change in stimulus-response con<
tinécnciea. The fact that subjects already knew the responses to the
letter -identfity stimuli might be expected to eradicate any effect of
S .

add{tiongl phonemic processing. However, when the ausubjects who per-

formed the conjoint task on letter-identity + rhyme last are considercd '
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4
alone, the pattern of results is identical to that for the subjects as

a whole, Thus practice in assigning responses to the letter-identity
stimuli does not eradicate the increase in time due to the requirement
that phonemic information be monitored, :

. o
DISCUSSION

Processing words for rhyme as well as visual identity takes lonker
than processing for visual identity alone, but no longer than processing
for rhyme alone. ‘The‘change in the time it takes éo reject words uith'
a visual feature and letter-identity difference when rhyme must also
be considered is not consistent with the notion'that letter-identity
2nd phonemes become available concurrently, no m#;;er whether the task

requires it or not. Because processing words for rhyme takes no longer

when they must also be processed for letter-identity, it seems likely

that -subjects have leéter-idantity-1nformation available during proces-

sing f&% rhyme. This in turn militates agninst the possibility that

subjects process only phonemic information for the rhyme task, and only
letter-identity {nformation for the letter-identity-task, and must per-
form the two types of processing independently ;ndfaequentially during
the letter-identity + rhyme taak. 1f such were: the caae we would pre-

dict an increase in the time or 2 decrease in the accuracy of performance

far both typea of processing uhen both must be parformed at once, because

‘ of uncertainty about which type of information will be crucigl to the
decision in the 1ettqr-1denCIﬁy + rhyme condition (Kristofferson, 1969),

. assuming limited éapncity'ln thiz sense.

o

.

‘-.f-,r“
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The resulta might also be attributed to an lncr;ase in mutual

" confusability between the possible stimuli because there ‘are additional
alternatives in the letter-identity +’rhyme condition; again, such an
effect should be observed for both the stimuli used i{n the letter-

tdentity conditlion and those used in tﬁp rhyme condition, but 1is not

féund for those used in the rhyme condition. (

Since the phonemic similarity betueen.noh-rhymlng pairs such as
BEAR/DEAR ﬁay be greater than the 1etter-idcﬁtit§ aimilarity between
differently-spelled pairs such as BOAR CORE, it could be argued that
phonemic proéessing takes longer than visual feature processing and
“letter-identity analysis, not because phonemtc'processing takes lonjer
, 1n'genera1, but because {in this Iﬁstanée, it takes longer to compare
highly similar stimuli than to compare dissimilar stimulf. A; it is
hard toijudge a Eriori the reiatlve difflculty of phonemic and visual'
feature/letter-identity judgcmeﬁts, the import of this point is doubt-
ful. In any case, the stimulus set used in a'subsequent-ex;eriment
. circumvents -this problem, as will be seen in the discussion of
Experiment 111. '

So processing Yor rhyme as well as letter-idenfity increases the
time it tnkgé to respond to Ictter-ichgiEy inforpatioﬁ, but not the time
ic take? to respond to rhyme inform;tton. It would seem, then, that
letter-identity {nformation éan r;adiiy become available during phonemic

processing, but phonemic tnformatIOn i3 not so readily available during

-~

letter-gdentity proéeasing.

L ' . }‘
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EXPERIMENT 11

Because the word pairs i{n Experiment 1 conaisted entirely of upper
case lettors, subjects could have relied largely or entiraly upon a
;{nual mufch{ng stratepy (Efchelman, 1970) {n the letter-identity con-
dition. That is, when features matched for the last ﬁnrt of each word.
{u a palr, the subject could safely respond "same"; éontrarily, when
features did not match, subdects could rgjﬁond "di fferent”, This could
account for the fastgr time to respond "dl;ferent? to panirs like "DOAR
CORE" in the lettef-identity condition than in the letter-fdentity +

rhyme condfition {f subjects were not relying on the feature matching

strategy as much in the latter condition, but inatead uesed some more

. »
abstracted representation of Tatter-identity which took longer to form.,

if‘auhjectu could be discouraged from using a visual [eatére-mstchlng

-trategy'even-ln the lctterfldenflty condit{oh, d{ fferances batween that
congition-and the letter-identity + rhyme condttion might be reduced

or eliminated, On the other hand, {t would be more {nterestinfatf,

even when £dntur9-mntchlng could not be used as a reliable stratepy,
subjects could nonetheless respond more rapldly to stimuli {n this task
than to the same stimuli in‘thq lotter-identity +_rhyma task. This

would {ndicate that the sort of parallel information extraction thn;‘%\

Rubenstein ot al postulate does not occur ecven when & relatively abstract.

form of visual information is required,

Experiment 11 was designed to discover whethar or not the differ-

ences observed in Experiment 1 peroisted cven when Eeatprc-matchinu K

>
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]

:was a relatively futile strategy because the second member of each pair

of words to be compared was printed in a different type case.
METHOD

Subjects. 8 subjects participated in this_eiperiment. Most had served

in previous experiments-and were well familiar with the apparafus and

f Y

stimuli. ' '.‘ v

\
Apparatus and Procedure. The same apparatus and procedure were employed

as in Experiment i, wiéh one iﬁportant change. The computer program 3\
was modified so that for each palr of‘stimqli dispiayed; the first member
of Eke palr was printed in capital Ietters,)whtle the seconq member of
the-bair wag printed 1n‘lpﬁgr case letters (e.g. BOAR soar, BEAR pe;r,
etc.). Only in this reépec: A£d the stimolus pairs differ‘from those in
Experiment 1, in which both members of each stimelus pair were érinted
in capitals (e.g..BOAR SOAR, BEAR PEnR):' As for Experimént 1, the 3
tasks - letter-identity, rhyme, and letter-identity + rhyme - were

presented to the subjects in & dlffercﬁt orders; however, dnly 2 sub-

jects experienced each order.

9.
\// o RESVLTS

Thougﬁ the teaction times across subjects far all three conditions
are on the order of 300 milliseconds longer (fbr both same and different
responses) in this experiment than in Experiment 1, the pattern of re-

sults {s the same. Table 11 shows thpot subjects took longer to respend
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to pairs in the letter-identity and rhyme task than {n.the letter-
1dentity‘task to the same pairs; this held both for 'same" stimulus
pairs (p«i0l, t=3.9, df=7) and for "differeng" stimulus pairs (p:0l,
t=2.8, df=7). However subjects did not take Qignlficantly different
times to regpond to pairé in the rhyme condltiOn or to the same pairs

in the létter-identity + rhyme condition. This was true both for "same"

pairs (n.10, t=1.1, df=7) and for "different” pairs (¢>;10, t=_1, df=7).
DISCUSSION

Because it takes longér to respond "different” to a pair of words
with different ﬁermipal letters (e.g. BOAR core) when theﬁ occur in a
list in wﬁich phonemic differences must be detected even iﬁ the absence
of terminal letter differences, it is difficult to maintain that the
additional requirement of phonemic processing tskes no time or effort
" beyond that normally required to ascertain letter-identities in ;ords.
This experiment 1ndtdhtes.that even at the more sbatract level of letter-
identity comparison necessitated by the non-isomo)phic "game" pairs
proauced by the use of upﬁer and lower case letters,.the requirgment
that phonemic differences be detected increases the time to érocesa
letter-identity inforﬁntiﬁn.

. r .

However, there is not a corresponding increase {n the time to

process phonemic {nformation when letter-identity had to be moéitored

as well., This suggests :hatlle;terfidentity beco-eé'nvailable during

the course of phonemic processing, but not conversely. This can be

.
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explained by recourse to a number of modals; consideration of these
models will be postponed unti{l the discussion of the results of the -

following experiment, however, in order that a more complete casc may

ba made.

The alowuf reaction fimes in Experiﬁcht 11 than in Experimént 1
reipforce the ﬁotion that visual features becomes available early in
thé course of processing; when subjects cannbtrrcly on visual features
for matching, as in thfs cxp%ftmant, they tﬁkq longer. The explanation

for this which I prefer is that accepted by many theorists today: visual

. . ‘}
feature analysis precedes other types of analysis. k
' |l

! [

5

EXPERIMENT III

s

BF might fairly be objected that in Experiments I and II, subjects
: i .
learn to which letter positions they need attend in order to make

decisions about letter-identity and vinual features, and therefore .
<Y
5

téa;-their task i3 simpler thnn when they attend to all letters

in the word to make decisions about rhyme., Therefore, it could be
aréuqd, when they must both attend to letter-identity. and rayme, the
strategy of attending to spectfic letter-positions is unfruitful and
must be abandoned, in~favor of a more complete hnaiysis - heucg the

{ncresses in time to determine that words differ in letters when

rhyme must also be motioned. ‘

-

While this does not exclude the possibility that letter-identity
. £3 R . . .

~

and feature {nformation become avqilqbls dur}ng the course of phonemlc

an
s
-
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processing, and that phonemlc processing {s an addendum to these other
typas of processing, it can be easily eliminated by using a larger stim- .
uvlug set in which various w&rd pairs differ at vérlous letter poaitié?s.
Such a stimulus set would preclude the stratepy of attending to any
one stimulus position in the letter-{dentity task. Moreover, because
different atingui were used in the letter-identity and ;hyme tasks of
both Experiment 1 and 11, e ia possible that increased time to respond
to the icttqr-ldentitg stiapli in the Ietter-}dentity and rhyme condition
wos due to an fncreased confusability of the-totul ﬁ;ésiblc stimulus set
which affected the letter-identity stimuli more (or to the addition of
a decision abhout which original list a stimﬁius belonged to, exceét that
the balanced order of running subjects gliminatun this explanation) -
some.subjccta began with the combined 1ist condition letter-identity +
rhymé. Or 1£ may be that the particular stimuli chosen for the rhyme
condition (BEAR PEAR etc.) were easy to proceas for 1etter-identity,~
while those chosen for the letter-identity condition were hard to process
for rhyme; perhaps, as suggested in Experiment 1, there were didcr{@ln-
ability differences.

To eliminate the possibility that differences in time to respond
to stimull in the 3 conditions of Experiment 1 and 11 depend on differ-
ences i{n stimull used in the different conditions and on specific let-
ter differences, Ikpértment 111 was performed, using a stimulus set which
could be e;plqyed.}n all 3 conditions; of letter-identity comparfcg;?\\\;\
rhyme comparison and letter-identity + rhyme comparison and in which
vhfioug pntr? of stimuli differea {n various stimulus locations. As
1n'ﬁxperiment 11, Eentgfe matching was discouraged by showing the left

member of each pair in capital letters and the right member in lower

e,
.
A ]
'
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1
N

case letters. HDrGQVIr,‘Eh&AItlmUIUI set was chosen so that there were
14 replications of the basfc stimulus conditlbns; analysts could there-

fora be performed betwoen stimuli as well as between subjects.

METHOD
Subjects. 16 subjects, most of whom had participated in previous ex-
perfments and were familiar with the experimental apparatus and stimul{,

each xan in all three conditions in one day.

Apparatus and Procedure., Tho same control projram and apparatus were

used as for Experiments 1 and 11, with the modification that subjecta

) ‘ . ~
could initiate rest periods during an experimental scssion, by not

releasing the button used to make a response. As long as the response
button was held down, timing of the blank interval preceding the next
trial did not begin. As it happened, only one subject since reported

\

using the rest i{nterval option - and then only out of curioaity.

However, the stimulus lists were such that the same stimulus pairs
occurred {n all 3 conditions. 14 groups of words were selected by cho-
osing a pair of homophones (e.g. FOUR FORE) and another pair of words
which differed in the sams letters, but wera not homophones, with the
constraint that one of the words in this letter pair must rhyme with the
homophone pair. Four different pairs of stimuli can be constructed. by
pairing a word {rém the homophone pair with a word form the non homophone
pair. One pair has the same terminal letters and rhymas‘(FORE SORE);

another pair has the same terminal letters but does not rhyme (FOUR SOUR);

a third pair has different terminal lettera and rhymes (FOUR SORE), nnd‘

.
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the remaining pair has dittorent terminal letters and doas not rhyme
(FORE SOUR). Table 111 a shows the 14 pairs of homophones and the 14
pairs of corresponding non homophonos used in the experiment. Each
pair of stimuli combined can occur in two orders (e.g. FOUR SOUR, SOUR
fOUR). so there were a total of 112 different stimulus pntfs available
(4 palrs per group X 2 orderi for each pair X 14 groups of stimull).
There are 28 pairs that have the same terminal letters (LS), and rhyme
(SS), 28 pairs that have thc same terminal lettefn and don't rhyme {SD).
28 pairs that have different ,terminal letters (LD), and rhyme, and 28

pairs that have different terminal letters and do not rhyme.

The three experimental conditions were the same as in Expariment 1

and 11;

Y

(1) Letter-Identity Condition: Subjects were instructed to respond ¢

"same” to pairs which had the same terminal letters (a.g. FOUR

SOUR), and “different’ to other pairs (e.g. FOUR SORE). Some words
had only two letters - subjects were instructed to respond only to

the final letter; others hnﬁ 3 letters -. subjects responded to the
last 2 letters; words with 4 or 5 letters were compared for the

last 3 1ett§ta., All 112 stimuli were used for this condition pro-
viding an equal number of LS (letters same) and LD (letters differant)

-

pairs.

-

(2) Rhyme Condition: Subjects were {nstructed to respond "ggma'' toO
| pairs which rhymed (e.g. FORE SORE, FOUR SORE) and "different’ | .
to others pairs (e.g. FORE SOUR, FOUR SOUR). Thus, some of the

pairs to which subjects were required to respond "sams" in the

1.
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letter-identity condition now required a "different" response,

because, though their terminal ietters were tdeﬁtical they did

n;t rhyme {e.g. FOUR QOUR). Likewise, some palrs which. required

a 'different’ response in the letter-idenfity condition now required

a 'same' z;sPdhse because, although their terminal letters differed,
&

thay rﬁymed (e.%. FOUR SORE).  As for the letter-identity condition,

all 112 stimuli were used, providing an equal number of rhyming and

non-rhyming pairs. "

(3)  Letter-Identity + rhyme Condition: Subjecta were instructed to

respond 'same’' to pairs which both rhymed and had .the same ter-
‘minal letters (e.g. FORE SORE), and 'diffe?ent; to all other
pairs (e.g. fORE SOUR, FOUR SORE, FOUR SOUR) which were non-
rhyming, differed in terminal letters, or both. As well as thg
112 stimuli employed in the other two conditions, 56 additional
stiauli were used, consisting of 2 instances each of the 28 atim--
ulus pairs which rhymed and had the same terminal letters. This
“provided ;n edunl number of “stimuli requiring 'same' responses |

(84 word pairs) and 'different™ responses (B84 word pairs).

Note that tﬁid list differs;from the one used in the other two
" conditions in terms of the probability of & given type of pair, because
the LS-SS pairs such as FORE SORE oéfurred 3 ;1nes as frequently as the.
other pairs., This givesacthe subject more practice with certain of the
words than with oche;a; specifically, there are fewer occurrences of the
words {n the LD-SD pairs such as FOUR SOUR. While this might be expected
to influence the results seriouaiy {f protracted practice at ;ha letger-

{dentity + rhyme condition were given, the large stimulus set uas‘expecte§

\
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to make the effects of this differential probability relatively unim-

~

portant. A

Neither the letter-ldentity.tqpk, the rhyme task, nor the letter-
identity + rhyme task can be performed by attending to the first léttets
of the stimulus words, since_for.cach stimulus group all pairs have the
same pattern of first letters (e;g. for the first‘gfoup, ail pairs are.
such that one word begins with F, the other with S).

‘Each subject ran in all 3 ex;crimental conﬁ#tions during one half-

hour exper{ggntql session. The same 4 orders of presentation of the

conditions were employed as in Experiments 1 and 11.
RESULTS

Reaction times shown in Table 111 for thﬁ lgtter—identity fnd the
letter-igentity + rhyﬁe congitiona were compared for all stimull save
those which had the same terﬁinll lettefs but did hot rhyme (LS-SD) -
because such pairs required a. "same" responae in the letter- £dentity
vgask but a "different" response in the lettgr-idcntity + rhyme task. -
The pairs which rhymed and had the same terminal letters (LS-SS) took
longer to respond to in the letter- 1dentity + rhym? condition (t=3.89
df=15), as did pairs which rhymcd and had d}fferent terminal letters
(LD-SS; t-3 52, df-lS) Note that the LS-5S pairs and the LD-S5 pairs

in this experiment correspond to pairs like BOAR SOAR and BOAR CORE
respectively in Experiments 1 and 11, And that the pattern of results
obcained here 1§ the same as in those experiments for’ such pairs. Tbere
was another poasible cOmparison between the letter-identity condition

LY

and the letter-identity + rh)me condition ln this cvperl*ent ‘that was
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not possible in Experiments 1 and 11. This was for the non-rhyming
pairs that had different terminal letters (LD-SD), and as for the other
two comparisons, the LD-SD pairs had longer responge times in the letter-
identity + rhyme condition (t=3,27, df=15). As the aﬁpendix shows, none

of the corresponding error rates comparisons differ significantly; the

average error rate for these stimuli was 6%,

Table 111 also shows reaction times for .the rhyme condition. The
L5-SS pairs did not take reliably longer to judge in the lgtter-idahtitf
+ rhyme condition (t=.64, df=15); the same is true for the LSJSb peirs
(t=,67, df=15). ‘Note that the L5-5S pairs correap;nd to pairs like
BEAR PEAR in Experiments l-gqﬁ 11, while the LS-SD pairs correspond
to pairs like BEAR DEAR, and that the pattern of results for these pairs
1ahthe same. There is a new comparison that was not poasible in those -
experimqnts, for Lp-SD pairs, and in this experiment such pairs ueré
responded to conside;ably faster in the letter-f{dentity + thyme condi-
tion than in the rhyme condition (£-5.16, df-lS)} As the appendix shows,
there were nger errors in the letter-identity + rhyme conditions for
both LS-SD ﬁiirs and the LD-SD pairs, but not for the LS-S5 pairs. The
LD-SS pairs were not compared‘for either ;eaccion time or error rates,

because such pairi éequirad (] "sama“ response in the rhyme condition,

but a "different" response {n the letter-identity + rhyme conditiod.

The same pattern of results oééufq uﬁen‘dnta is annlyied across the 14
word-groups (FORE SORE, FOUR SOUR, FOUR SORE, and FORE SOUR make up one
word group of LS-SS, LS-SD; LD-SS, and LD-SD bniyn. respectively) rather
than across the 16 iubjacta.'lihia reduces the 1ikelihood that the results

"
. . ‘ ) . "

)
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are due to ldlolygcrltio gtimulugp~pair dlffcrenénn. {Sea the Appendix
f e this anllﬁnll) |

The qunltlon raiunsd in the 1ntroduct£on to thlo exporiment about
the lnerenlud froquancy of L3-SS pair®s fn the eonjotnt task, ‘and the
correspondingly higher fraquancy of occurrence of words in luch pairs |
than {n the LD-3D plirl.-cnn{how be considered briefly, The pattern of
effects for}the LS-SS;bitrl-tl the sams in this experimant as in Exper-

€A

{monts 1 and 11, supgesting that the possible extra practice did not

" ohliterate or create any cff‘éto for éh.9Ls-38 pairs. This {n turn

rcnderl it unltkuly that qhi lowerx relative lrcqnency of LD-SD pairs

{n the conjolnt tnlk produced th. pattern of results, egpecially when

{t 1 connidorod that the LD-SD pairs took less time to be responded

to tn'the'conjoipt task than i{n the rhyma task, despite a iounr quacivo

frequenp} of.occurrcnci tn the former task.
DISCUJSION

Ihiff.l“ltl of Experimants 1 and 11 might be due to the small: sti-
mulus set and relative dltfichltlnl of comparison for the letter-identity
plltl and. the rh&mo plir;, but an ldodticll pnttcrn of rilulén is found

tn thin .xparimnnt which ured a llrgt stimulus aet, in which not all -

-"dlffarent" stimulus pairs d{ffored in tha same positions, and tn which

the sama stimuli are used for all conditiona. Thus it cunnot bo arguod

that the stimul! in the 'rhyme' condition g;ffnt for rhyme more than

>

:thone {n the letter-identity condition, and thus arl’eany'tp”compnrt in

the letter-idantity + rhyme condition,
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An Iinteresting comparison is that for the pairs of stimuli which
differ both in terminal letters and in thyme .(LD-SD). In the letter-
identity + rhyme condition, such pairs can be rejected as different oh.
either or both of two grounds, so it is not too surprising that they
take less time to compare in the letter-fdentity +Irhyme condition than .
{n the rhyme condition. What is surprising {s that they take longer
to compare iﬁi}he letter-identity + rhyme condition than in the letter-
identity cohdicion; clea;ly the additional information that LD-SD pairé
~do nptﬁfhyme does not spoed the decision reiative to a decision based
. on viaual feature and le;;er-identity information alone. This renders
unlikely the explanation that letter-identity information and phonemic
1nformation are processed completely, concurrently, and independently,
and then are combined for a'decision in the letter-identity + rhyme

cqndition. &

A

3

One poﬂéibility i{s that the subject ;esponda "different” in.the
letter-identity + rhyme condition as scon as either letter-identity or
thyme information beeeme available, and that lefter-identity information
becomes available before. rhyme information. .This explanation is supported
by the faet that ;eeponse timea are greater for the same stimuli in the
rhyme condition than in the letter-identity condition. However, if letter-
identity informafion 15 availatite before phonemie information, then for
LS-Sﬁ.pairs, the information. that the two words have the seme terminal
letters could be available before the fnformation that they defnot rhymc
A "competing reaponse"” or "conflicting cues' position (of Kreuger, 1973)

»

would predict that such paira would have longer response timés or more

o

errors when letter-identity 1is monitered and can provide conflicting cues

y

\
)
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. A
than when it is ignored, and only rhyme is considered. Thus the times

for LS-SD pairs in the letter-identity + rhyme condition should be longer

than in the rhyme condition; instead, the error rate 1s lower and reac-

. tion time not significantly different in the lettef-identity + rhyme

condition than in the rhyme congition. This makes the competing response

explanation unlikely. However, it is consistent with the possibility

that tﬁe Subqect responds ‘different’ as soon as elther letter-identity
- .

or phonemic differences in the crucgal locations are detected.

.
S
~
-

. ' ©. " STRATEGIES | /

This éectton describes séme strategies subjects might have used to
perform the experiments just ;eportéd._ Simp}e sequential processing and
parallel proceasing.models are 1nadequat£,‘bﬁt with modifying assumptions
both will serve. Interestingly, the moaifyingagssumptions for both
models involveKcapacity sharing. \ y
1) qusidef some of the strategies which sﬁbjecta mgf\pgfsue in-per-
forming. the letter-identity + rhyme task, One is to atteéa\tg both typeﬁ
of {nfsrmation and respond "dlffercnt" as soon as a mismatch accurs for
either type, and '"same" as soon as processing {s exhaustive. Thls\cxb an-
ation accounts readily for the performance on the LD-SD pairs in thé L\\\Q\\
- rhyme (R) and letter-identity + rhyme (LT + R) conditions, and for per-
'.formance on the 15-SS palirs in Fge LI and LI + R conditions. But to
account for the difference be;ween the LD-SS pairs and the LD-SD pairs
in the LT and LI + R conditi;ns,.;; must alao.assu;e that it takes longer

to\deteét Tespond to a letter- idenﬁgty difference when rhyme must

also be monitored than when rhyme can ‘he ignored. A competing resgonse

Pd
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exblanat;on can be rejected, since, though {t would account for léonger
"times for the LD-S5 pairs iﬁ the LI + R condition, it would not predict

longcf times fér LD-SD pairs. |

Longer times to detect and respond fo letter-identity differences-

when rhyme must also be monitored might arise in a number-of ways. First,

subjects may process stimulil exhaustively for both letter-identity and
rhyme, no matter if differences are detected for either type of information.

1f letter-identity processing occurs before phonemic processing, oxr operates

concurtently but is completed before gﬁgncmlc pracessing, then response to

all palirs ;hich require the same response in both conditions - LS-S5,

LD-SD, and LD-SS - will ;ake longer in the LI + R condition than in the

LI condltion. However, there will be no difference in the tlmé to res-

pond to all pairs which requir;\bho same response in both conditions

(Ls-ss, LS-5D, LD-SD) between the LI + R condition nnd the R condition.
éhis strategy was not adopted either, because- subjects take less time

to respond to LD-SD pairs in the LI +,R condition than in the R condition

11) A second straéegy w&uld be to pz;;eﬁi for letter-tdentityﬂfirst;

then, if there is a difference, respond "differeﬁt"; if there is no dif-

ference, process®for fhfgé i;formatIOn. If this strategy were adopted,
»it would take no longer’ to respond to LD-SS pairs and LD-SD pairs in

tﬂe LI + B condition than in the LI condition, because subjects could
tespond correctly purely on the basis of letter- idcntity information

for these palrs. This sccond strategy, then, was mot adopted by suhjects
" in these experiments.

111) A third strategy would be to process both rhyme and letter-Identity
a

{nformation simultaneodsly, and respond as soon as a difference is found,

or if both types of informazion match. Such'simultaneousfproccssing
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could have several different effects on perfcrmnnée, depending on
whether or not capacity ;haring occurs in the LI + R task, and
whether or not the L tasks and R tasks ace performed quite dif-’
ferently than the LI + KR task. If there is no capacity sharing
in the LI + R task, :then therw should be no effeét ép the time to
process and compare letter-identity information in this task in
relation to the LI task. As already indicated, times to respond
to Lb-ss and LD-SD blira in the LI + R task, LI + R task are
longer than in the LI task, If there is clpnéity lharing in ch;
LI + R task, it will be asked, then why is there';o corresponding

N\

increase in times to respond to L??ZDipairl and LD-SD.pairs in
the LI + R tn;k.COmpareéxta the ﬁ task? One answer is that there )
12_c§gac1ty sHaring in the LI + R task, but that the same capacity .
sharing occurs in the R task as well, becaude letter-identity |
lnfofmation is processed in that task 1a'we11.'TLe:ter:idantiﬁy
informntio; could then be proéé‘aed in the rhyme Elnk, not because
the nxéerimentar requires iﬁ, but because it is a necessary {f .
not sufficient part of the ;tragﬁgy of phonemic procelllpén:

IV) A zgurth strategy is related to the second and third stra-
tegies: the subject processes first for letter-identity informa-
tion, then for phonemic information. fhere'in an increase in thé
time to procgsu for letter-idepficy information because phonemic
grocesaing begins when letter-identity processing is partially
completed, and robs.dnpacity, slowing down the completion of the
letter-identity taak; In the letfer-identity cask, the subject

need not.devote attention or capacicy'io phonemic processing at

all, and so he never utilizes p;rt;gl lett;r information to begin

phoﬁcmic processing. In other words,®in the LI + R task, even ~_
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thoughAfhe.aebjuct may ductde.nbout letter-identity before he can
decide'nhput rﬁymc. he must bapin to process phonemicnll& before
he can make ‘a response basad on letter-identity. It is this pre-
paration for the possibility of subsequent pﬁonemlc processiny
which slows hia response, even to pltra\vhidh turn out not to need
the proviaion. ‘ | e

Of_zha four ptrlteulda described, only the last two could
account readily for the results of the preceding ax;erimentl.
The third strategy, simultaneous processing of fhyme and letter-
1dentfty, will lubsequgntly be shown to be more‘ld hoc thnn'the

last atratepy, which calls for the subject to proéain first fer

letter-identity, then for phonemic representation.



CHAPTER THREE

The Effect of Additionnl Information when not Required

Expcrimen;s 1, 11 and lillexamxnnd tie erfects of the requirement
that subjecés process for more thﬁn on; type of information on the time
to process a glven type. In ofher words, the subjects were forced by
the task to.attend to Tow one, now another, now both types of informﬁ—
t{on. The experiments in this section examine the effects of informa-
tion to which the subject was not req;ired to attcn& on performance ofk

tasks depending upon other information which was designatcé by the ex-

periments. The rationale is that {f subjects can make use of non-desig-

nated information, such information becomes avaiteble during the. course .

of processing‘for the designated type. If non-designated infofmaflon
has no eff?c; on reaponses,;tu; possibilities must be considered. The
first is that the non-desf;nated information is mot processed’durtqg

ﬁﬁ% course of processing for the task; the second is'that,'thOugh pro-
cessed, ithis suppressed or ignored at’.the time of mak{ng a decislion
about the Aesignated information. The results of Experiments 1, 11

and 111 }edﬁ us to expect that letter-identity information should have
an effect 39 decisions about phonemic information, an; as will be seen
this is the cﬁée. In gen;rél, however, phonemic information does not
cffect decisipns about letter-identity in the tasks studied here, except
under stimulua.condiﬁions which produce long response latencies, and may
encourage reliance on memory mechanisms. b

Experiments 1V and V exanine the influence of letter-identity

-
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{nformation on phonemic comparisoms; Uiperiments V1 to 1X look at

the convarse, that is, the influence of phondmlc information on

a

letter-identity compariaons,
EXPERIMENT 1V

In tha Lipht éf the re,ulil of Experiméncn'll 11.‘nnd 111,
it seems likely that visual fcatur;l_lnd letter-identity information
become lvai?ah%e at an earlier time during processing than does
phonamic {nformation. It would be expected, éhan. that subjects
could make uae of such information dﬂring phonemic processing to
aid rhyme decisions, or even use tuch-informatign in plnc; of

phonemic information.

Ef{chalman (19705 showed that a tubjcce can rapidly dacide
that two words have tha same lctt.r-lacntitial when both ;ra prlnted
in the lama.case {TORE PORE) and feature matching is possible, but
that it takes longer to decide that letter-f{deantities are éhe sama
. when fentura.ﬁntchiﬁa i{s not possible because one word is printad
in upper case type and the oéher in lower case type (e.g. TORE tore).
Interestingly, ié took longer to decide that & pair of words did not
" have matching letter-identities (e.g. TORE LEND) when such pairs
occurred.ln lists thch had words printed in diffﬁ;nnt cases and
could therefore have mltchingllettor-iduntltie; despite feature
mismatch, than when such pairs occurfad in lists {n which all words
were printed in the same clle; and therefore a feature miamatch meant
a letter-identity mismatch as well. 1Imn combiﬁitionf these results
{ndicate that foat;ra mltchlng’OCCUrl before litttf-idcntlty mntch%ng,
and thaf subjects perform letter-idantity matching when fel;urc

2
matching is unreliable (although a feature match alwvays means &

- -
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letter match in his experiment).

A

Experiment 1V was deaigngd analopously to the experimant of
Elchelman, in order to datermine whaﬁﬁcr.subjects could learn to use
letter-{dentity information to aid in a rhyme task, and if so, whather
that tnformat;on bocame available gooner than phonemic i{nformation and

therefore sqpcdéd_identiflcntton of rhyming words with letter-identity

’

matches,

g METHOD
Subjerta: B8 patd subjects each perfo]?ed the two experimental conditions

in a single half-hour scsasion,

Y

Apparntus and Procedure: The apparatus and procedure for presenting
l1ists of pairs of ?; ‘lettur words described for ‘Experiment 11 were used
unchanred for gxperiment 1V. In both experimental condltiona,.suhjccta
wore required ta respond as rapidly and accurutely as poasihlé aftar

docfding whether the pair of words displayed on the oacilloscope rhyned

or dild not rhyme,

“In the cougruent condition; letter-identity fnformation vas always
sufficlent to decide whether or not a pair of words rhymed. That is,
if :; pair of words differed in t_heA last 3 letters (g.g..’pARE dcer);
they did not rhyme, but {f identtcnl-in }hc last three letters (e.g. <T‘“‘

~ BARE dare) they rhymed also, .Thus letter-identity {nformation and phoﬁbm{c

s .
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information were congrhent in this task, and so it {s analogous to the

‘pure’' condition in Eichelman's experiment in which feature {nformation

was always correlated with letter-identity.

L

On the other hand, in the non-congruent condition, as well as the

stimulus pairs used in the congruent condition, there were additional
stimulus pairs, aomelof wvhich rhymed yet differed in letter-identity,
and others of which did not rhyme, yet had the same difference in ter-
minal 3 leéters. Thus letter-ident{ty information and phonemic infor-
mation were not congruent in this task, {and so it is andlogous to the
‘mixed’ condttio? in Eichelman's experiment in which feature {nformation
was not congruent with letter-identity. Subjects were not informed of
the congruency (or lack of congruency) until after the experimental
session.

: There were 96 atimnlua‘paira fn the congruent condiﬁion, formed
by pairing either BARE or BEER with DARZ or D“ER such that in every
pair, one word was printed in capitals, and the other in lower case
letters; 48 of the pairs thus formed rhymed while the remaining 48
did not rhyme. The difference in case was employed to ensure that sub-
jects could not compare words in terms of features alone, without refer-
ence to letter-identity or phonemes.

U
There were 144 pairs of stimull in the non-congruent cOndiFion,’

formed by pairing BARE, BEER, OoT BEAR ﬁith DARE, DEER, or bEAR, with

one “word in lower case and the other in capitals. Of the 72 pairs which

—
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rhymed, 48 were identical with the rhymln@.pnirs-of the congruent cond-
{tion; likewlse, &8‘of the nod-rhyming pairs were fdentical with the n;n-
rhyming.palrs of the congruent condition, while the remaining 24 non-
rhyming pairs were novel. - v

4 subjhcis pcrfor@cg the congxhcnt condition first, then the non-
congruent condition, while the other 4 performed the two tasks {n the.
opposite order. The subjects were 1nstructad_before ecach condltion what
" the stimulus vocabulary would consist of, and the alternatives rcm;iucd
on'u dimly lit hlackhoard in tbe'expertmenéﬁl room to.permlt them to

refresh their memories if necessary.

r RESULTS
| )

[

. Table 1V shows thé mean of the reaction tines oé the 8 subjects
for stimuli which occurred in both the congruent_nﬁd nomcongruent con-
ditions. Both "same" and "different” pairs have appreciably longer

.rcnctton times i;‘éhe non-congruent condition than fn Ehe congfuent

conditlon. (pg0OL, t=6.2, dfs57? and @001, £=9.2, df=7 for same and

different stimuli respectively). l
- DISCUSSION

It takes longer for a subject to decide that a given pair of words
rhyme when he knows he cannot rely on letter-identity information {(in

the non-congruent condition) than when he knows that letter-identity
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information {s congruent with rhyme. ;This would be the case if subjects
were suppressing letter-identity informaéion in the non-congruent condi-
tion, and utilizing it in the *congruent condition.
. | . ~

"An alternative explanacigh is Ehat subjects are performing the
congruent tgsk by attending qnly to letter-identity information, and
the non-cénéruent.tnsk by attending only to phonemlc information. Sub-
jects did not report ;uch a sfratégy whc;-questioncd, and indeed several
reported an effect they called "phonemic satiation" during both condi-
tions - thef began to make mistakes bec&use £hey could not decide what
a word sounded like. Nonétheless, it may be that stuects are not
attending to.léttcr-identity‘at all during the non-congruent condition.
In tﬁe light of the findings of Experiment 1, 11, and 111, however,
this is not as likely as the explanation that let;e;-identity {nformation
is readily available during bhonemic processing, ;nd must be suppressed.

Either explanation is cordsistent with other results reported in this

thesis,

EXPERTHMENT V
In Experiment 1V, subjects "‘could have ignored phonemic l;formation
coﬁplqtcly in the ‘congruent' conditicn, aéd {nstead have relied on
letter-identity infofmntion along. Introspection by several sub Jects
suﬁgesta that'they did not do so, but Experizent V was conducted.éo
exanine performance when subjegﬁs had tqlnttend to phonemié information

to perform a rhyme judcement. ~5ﬁﬁg/a task would encourage subjects to
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{gnore letter-identity information {f at. all possible.

\

. METHOD
The rhvme condition of Experiment 111, which has already heen des-

cribed, provided the data for Experiment V.

RESULTS

Rcferring ‘to Table 111 again, we see thot LS-SS pairs of words
which rhyme and have the same terminal letters are respondcd to more
rapidly (and accurately, as the appcndtx shows) than LD-SS pairs
which rhyme but differ in their terminal let:ers (t=7.00, df=15).
However, LD-SD pairs do not take significantly less time to judge
than do LS-SD pairs, (t=.53, df=15), nor are they Pérforﬁed more

accurately. These results also hold when comparisons are made across

stimuli,‘as in Experiment 111. (See the Appendix for this analysis)

DISCUSSION

Because the same terminal letter and phonemic similarities and

differences existed across stimulus conditions, it is unlikely that

these rcsults can be accounted for in terms of differential difficulty

-
oI

of processing a given type of 1nformayion in various conditions. The
results for "same sound” pairs clearly show that letter-identity dif-
ferences are'procesaed and available at the time of response to phonemic

information, even though letter-identity information is f{rrelevent to
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the task at hand. Why then, are LS-SD pairs résponded to no more slowly
than LD-SD pairg? Ye Hoﬁlddexpect the contradictory letter-identity
{nformation to slow responses to the LS-SD pairs.‘ It 1s&possible‘thnc
the discovery that a palir of words do not have the same terminai letters
leads to different subsequent_phOnemic processing than occurs when words
metch for terminalllettera, The subject may choose to gfoceés exhaust -
ively for phonemes when tﬁere are algo-lettgg:identity differences. If
such is the case, there would be no difference in the time to process a
palr which rhymed and a pair which did not rhyme, since both will be
processed exhaustively for phonemes.

"

The effects of phonemic information.on letter-{dentity comparisons

EXPERIMENT V1

Baron (1973) found that homophone word pairs (e.g. FOUR FORE) in
a visual appearapce discrimination task were compared as xapidly ‘and
accurately as non- homophone pairs (SOUR SORE) because both'uords in

each pair were prlnted 1n the same type, subjects could have relied on

-
-
1

. ] \
feature matching alone without reference to letter-identity. However,

s

!
)

they could equally aa well have been comparing the word pairs on the
.basia of letter-identity, or a mixture of featutes and letter ~identities.
" Baron's experiment and Experimants V1l and V111 (which will ‘be described
1ater).require subjects toucompare all the letters in each word for
ldcnt&ty. An experiment which compare:‘only terminal letter groups,
while not acrictly necesaary, would render the aforementioned experimnnts

Y

5
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mora comparable to the others reported in this thesiu. Such an

experiment wag potformud. :
o

s
METHOD

Au for Experlmant .V, data from Experiment 111, which have already

t

haoow doactlbed. were used, The latter- tdont{ty condltion of thdt ex-
.

perimont {8 considered in more detall hara.

<

RESULTS

-

-

r A i

The results arc once more found in T&Blu 111 and the appendix.
_guhjccts tbok no longer to respond "different” to tha 1D-85 condltibn
- than to the LD-5D condltlon (t- 226, df~15); this comparison corrclpondn
to Bnron'u“%indtnv that thore were no differences between homophone
“and non- homophona "difforant“'pnlro.. However, there was a differencé
between LS- SS pairs and L5-5D pnlrl, tho latter took conq}dernble
"longer to judge as “same'’ (t=2. 81, df=15); thiu rcuult may Beem para-
doxical in light of Bnron s finding that thare were no dtffa;encen_in
the time to judge homophone and non- -homophone ''same’ patrl. Thése same
resultl hold when comparisonn arc made across the 14 |timUIUI groups,

~thereby rendering. it 1mprobab1e that the results are due to idiosyncratic

.st{mulus-paif differences. (See the Apbendix for this analysia)
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DISCUSSTON
9
One reason that Baron did not find any difference batween homo-
phone and non-homophone 'same' pairs might be that both correspbnd to
the LS-5S category in this gxpcrimeﬁt: "sama'" pairs tn his experiment

each consistod of two instances of the same word, which of course were

phonemically identical, In this experiment, there is a phonemic dif-

Efrencc between LS-SS and LS-SD pairs, and this difference results in

longer reaction times to the LS-SD pairs, .as wa would expect if phonemic
{nformation tends to lecad to false mis-matches which must be suppressed.
This effect of phonemic information hare, but not in Baron's experiment,

would be simpiy explained in terms of the longer reaction times ohserved

" here and the sida-by-side display, which could eaal{g,reault {n the use

of phonemic informntion here, but in the failure to use phonamic infor-

mation {in Baron's caoe, becuuse of the need. for memory in this caae

Unfortunately, this simple éxplanation would predict a correspon-

"ding difference for "differcnt“ pairs, so that LD-S§ palrs should take

longer to judge than LD-SD palrs. .Instend, thb_same pattern of reaults.
48 found as in Baron's experiment: there is no difference between the
times, It is hard to accept aarexplanation the aﬁggestion that the
letter- identity dtffarenccs “between pairs with difFerent tcrminnl letters'

are the same for LD -85 pairs and LD-3D pairn, while LS-SS pairs are

4

. more similnr for letter-identity thnn are LS-SD pairs (i{.e. that FORE

SORE 18 easier to judge ''same' than FOUR SOUR) There is an explanation
which could account for the presence of a phonemic effect only for pairs

that have the same terminal letters. Since the subject must exhaustively

/‘\" T
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process tha stimulus pair for all letters before he can decide the pair
has the sama terminnl’letfera, enough information is presaent to permit

the evnluatton of phonemic information. Howeven, as soon as a letter- | )
{dentity difference is detected, the sub ject cnn'ebnndon Eurﬁher nroces-

‘sinp; this weans that most words with differont terminal lotters will

not be completed evaluated for letter-identity, and tnerefore will not

be analyzed phonemically. This explanation fbutu on the néhumptiOn that

phonemtc tnformdtion cannot be.evaluated Lf letter {dentity is not known;

this does not mean that a subject must have processed for all its letters

before any phonemic information is available. |

Another explanation which seems promising and explains the results

s

of‘noth Experiments V and V1 depends on subjects adopting a conservative
strategy in this experiment, and not relpondlng as soon as letter-identity
{information is available, but waiting until they are certain of that
information (this is in part suggeated by the reection times whlch.nre
almoetctwtce as long as thoee in Baron's experiment) Then,.et'the time
of ‘decision about response, subjects try to attend to "different" infnr-
mation from only one compagison - .phonemic {n Beperiment V and letter-"
IEEntity in this experiment. I£ it is eaeﬁ’to nﬂtend to a "diffcrent"
comparison for the relevant {nformation, but hard to actend to the absence
of difference, then the presence oE a difference for fthe trrelevant tnfor-
matf{on may distract the subject only when there i{s no diffe;ence for the
relevant information. This explenation predicts a difference in renetion

times between LD-5S and 15-SS paira but not between LD- SD and LS-SD pairs

in Experiment V; it would also predict a difference between LS-SS and
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LS-SD pairs in this experiment, bu} not between LD-5S and LD-5D pQ}ra.
B?cause this explanation predicts the resulgs of both experiments, and
because it is In accordance with atteﬁ;ton theﬁr{ss.whichkhoid that
attention tends to shift‘fro‘%‘channela' (sources of information). in
which there i3 no developiﬁg_info;mation to channels in’which there 18
tnfgrmation,_it is a most tcép;ing alternative. It i{s-not inconsistent
with the results of Baron's eipeiimcnt, because in Baron's experiment,
sub jects prqhably did not have enou§h~time in which phonemic information
could become available. Moreover, thi#“cyplanntion does not demand that
the subjiect fully process phoremic inform;tion in this experiment (which
is unlikely in the 1ight of the results of Ewperlmcnts 1,11, and 111.)
It is only necessary that gome ﬁponemlc processing begin before a res-
ponse is {nitiated, and that the phonemic processing of phonemically
different pairs be more demandingfbf attention ‘than the processing of\
phonemtcallx_giﬁglar pairs.- . . : *“4 R
. f
Of course, another reason f;r the difference betueén these results
and those of Baron could Se,that subjects hecd only attend to terminal
» letters here, but in Baron's study, had‘to attend to‘the entire string

of letters. To explore this possibility more fully, the following two

experiments were performed.

| - 'mmmgrr V1l

To establish whether there is an effect of phonemic information

+

on letter-identity discrimination (and hence whether phonemfc inform-

ation 135 present durtu leter-identity poocessie, 5 Barun's visual com-
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parison task was modified B8O that subjects were discouraged from relying
on feature matching. As in Experiments 1 and 11, feature matching was
made & futile atrategy-bccause the uppe; member of each stimulgs pair
was printed in capital letters, while the lower member was in lower//
case type. Moreover, to facilitate the letter-identity mntching, words
were presented one above the other, rather than side-by-side as in pre-

vious experiments. This rendered stimulus conditions more like Baron's.

/[\ METHOD
\ ’ !
Subjects. 8 experienced paid volunteers sefved as subjects {n a single

half-hour experimental "session.

Apparatus and Procedure., The same apparatus control.program'was used

as described previcusly, except that the progrdg was modified to display
the two words in the stimulus pair one above-th; other, sc that each
letter in the uppermost word was difectly above its positional counter-
part in the lower word. The letters were also enlargedAby ; factor

of 1%. Both of £hese steps were taken to ensure that the stimuli and

procedure would be largely comparable to thae of Baron.

There were tws groups of stimuli in this experiment. 16 homophone -
pairs (e.p. FOUR FORE) were matched with 16 non-homophone pairs differing
in the same letter; (e.g. SOUR SORE). Each gair could occur in two
vcrtigﬁl orders (e.g. FOUR above FORE, énq FORE above FOUR), making 2

total of.32 homophone pairs and 32 non-homophone pairs.which differed

P
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. 5
in at least one letter. There were also 32 pairs which matched in all

letters drawn from the words making up the homophone .pairs (e.g. FOUR
four, and FORE fore), and 32 matching pairs corresponding to the non-

- . *
homophone pairs. ?b;%efore there was a total of 64 stimuli where letter-

{dentitdes matched, and 64 pairs which did not match for at least one
~

letter.

Subjects were presented with this list of 128 pairs 3 times, with

rest intervals of several minutes between each replication of the list.

[

- ]
' RESULTS

Reaction times (eryor rate, 8%) are shown in Table V by stimulus
condition, As with Baron's results, there is n;.;eliaﬁlc effcct of
hanaphany on 'different' pairs (E-.28, df=15) for reaction time or
accufajkg nor 1s.there a reliable effect on a measure of the interaction
of the-efchts of homophony with the effects of same-or-different yes-
ponses. ‘This measure is simply constructed by using perforﬁance oﬁ Fhe
'game' palrs as a base line for performance on the "different’ pairsﬁ
for the homophones and the non—homophone;. That is; théie should be
a greater difference in reaction time between a homophone 'same' pair
and their corre3p6nding 'different' pair than between the equivalent
non-homophone 'séme' and 'different’ pnirs, {f phonemic information
aids the letter-identity judgement. Such is not the case: the inter-
action measure falls far short of significance (t=.465, df=1S5), as’

does- the main effect measured between homophone and non-homophone "'dif-

ferent” pairs. _ o

i
|
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DISCUSSION
.
Even whan there {8 a visual feature difference between words gnd
"subjects must rely on lptter-ldentity information for aécurate compar-
faon of palrs of words, phonemic differences do not influence the let-
: 8
ter-identity dlacrtmination, This reinforces quon'n conclusion that

s .
the visual same-different task he employed i3 not performed phonemical -

ly.
EXPERIMENT V111

Ona reason why Baron's task is not performed phonemlcnlly might be
.

that subjects suppress phonemic 1n£ormation because on some trials (for
homophone paira) phonemic information would lead to erronecous ‘'same’
responses. - Therefore, Experiment V1l was repeated, but with this dif-
ferenﬁe: the subjecta were told in advance to expect ‘only hOmophone
palrs in one experimental co;dition, and to expect only non-homophone
pairs in another conditlon; }f subjeéts had been supprgaaing pﬁonemlc
information in Baron's experiment and Experiment vll, they would now
be cncouraged'to employ it for the non-homophone condition.

~7

METHOD

Sublects. 8 eggjrienced paid volunteers each served as a sub ject in

a single half-hour experimental session.
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Apparatus and Procedure. The same apparatus and control program was
used as in Experiment V11, However, thé experimental lists differed
in one important respect from Experiment V1l: there was ; list con-
sisting of 128 patrs of homdbhonic words (2 {nstances of each stimulus
pair Erom the 32 homophone palrs which differed in at least 1 letter,
and ? {nstances of each matching "same" pair). There was also a cor-
responding list of 12§ pairs of the non-homophonic words. "
!

H1alf the subjects performed’the homophonic list twicel then the
non-homobhonic 1ist twlce; the other half of the subjects performed
the lists in reQe:se order. There were Hrief rest periods between
each presentation of a list, while data was gplle&ted from the computer; %

. . .

before each list, subjects were told whether or not there would be

phonemic differences between the words they saw.
RESULTS and DISCUSSION

Table V1 shows that, as for Experiment V11, there i1s no reliable
cffect of homoghony on either th§ "different” pairs (t=.334,; df=15)
or the interaction measure (t=.0l6, dfflS). Appargntly, sub jects can-
not be encouraged to rely on phonemic differences in this task, short
of demanding that they ignore letter-identity {nformation and utilize

only phonemic cues.
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~ EXPERIMENT 1X

s
Experiment V1 showed that pylra of wordy are judced to have the

pame terminal latters more slowly when they do mnot rhyme than when

thev thyme, prestmably hecause of the phonemic {nformation difference |

attributeble to the terminal’ letters in the non-rhyming patrs,  Such

a comparisan between rhyming and non-rhyming "same'" pairs was not pos=

rihle for Lxperiments Vi1 and V111 and Raron's (1973) experimnnt,

hc(nuwc the "same' patrs for thouc studfea conaloted of two {notances

of the same word, and oo wordu in the pulrs were nlwayu phonomicnlly

t{dontical, Becaute there waiy no diffcrcnce between rhyming and non-

s

rhyming d‘ffcront palrs {in those ntudles, {t wﬁs conclud;d that phonemir
fnformation docﬂ not contribute sivni[icuntly to the letter-{dentity
compartson tnuﬁ; howcver, there was also no df [ference between "differ-
ent™. jud'cmentn for rhymingz and non- chyming patrs in Experiment V1, in
which phonemic information clearly played an {important rnle for '"same'”
Jjudeements at 1cn3t.- - -

This experiment was therefore pcffnrmed, né decide whether the
fallure to find an effect of homophony fn Experinents V11 and V111
depended on thelr uge of -stimulus lists in which enly "diffarent” pairs
could differ phonemically {and hence any effect of phonemic information
on "game" responses would be S{sbcd). Experiment V1, unlike thesec other

.

expcrimcﬁtﬁ,‘uaed slde-by-side presentation of word pairs, with smaller

letters, whith led to much longer response times than in the other’

studies. Under such condttions, phonemic processing mtht well begin

IS

to contribute to the letter-identity task. Indeed we could most 1ike1y

N
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ensure that phonemic differences would affect this tns%.by presenting
members of cach word paixr successively rather than simultaneously, there-
by forecing aubjccfs to. rely on short-term storage mechanisms, ;hich atre
‘known to he strongly affected by phonemic {nformation from visual pre-
gentationa (Sperling, 1963; Conrad, 1964). :Such short-term storage may
even play a small part in Experiment le'

This satudy was designed to reduce the likelihood that sub jects
would need to rely as heavily on memory coding, and to' permit more ‘rapid
compaflson of stimuli, to detcg@lne wvhether "same" decisions about letter-
{dentity. would be influenced by phonemic information when respogsa tlmeu_

were commensbraté with those in Baron's experiment.

METHOD
Subjects. 6 experhenc d subjects, all of whom were familiar with the
apparatus nnd-task, perf. med in this experiment in i{ndividyal half-

hour sessions,

Apfaratus and P;ocedure. The same appuratus~and procedure were us;d as
{n Experiment V1; houever, the control progr;m uas‘modified just as in
Experiments V11 and v1ll to present the stimulus pair; with_one word
atop the other. Each subject made & passes tﬁrdugh the. list-Qf 112
stimulus pairs,-with a brief rest period between pdgses for dafa
retrieval.’ Résc periods coula also be initiateq during a gegaion by

holding down the response key after responding to a pair.
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RESULTS

Table V11 shows the r;udlts in terms of mean reaction times across
the word pairsa. Thcr§ was nolreliable difference between the times to
respond to 'different' pairs thhg_rhym;d and the times to respond to
those that did not rhyme (t=1.06, df=13); there was also no reliable
difference between.response times for rhyming and non-rhyming "sam;"

pairs (t=.322, df=13). This latter result is quite different from that

of Experiment V1.
.{(DISCUSSION

Unlike Experiment V1, this sﬁudy did n#t find a sicniffcant effect
of phonemic information on Jsamc& ju&AE?ents of the letter-identities
in word nairs.- The crucial differShcc between this experiment and
. Experiment V1 1s that the times to respond in this stddy are far
shorter than in the other, and in fact are of the same order as those
in Baron's.experinént, thanks to the vertical stimulus array used here,
;h{ct permits easy comparison beatween qorrespond{ng letter positions
for the two stimuli 1n each palr. as & result, subj;ccs do not tend to
incorporntc phonemic . information in thelr dccisions in this experiment,
most likely because it is not available by the time they ‘are ready to

; . ¢
respond on the basis of letter-identity. Once again, then, we find

that {f speed is at a premium and letter-by-lettgr'compnrisons between
s L
words can be made easily, subjects do not utilize phonemic information

in their declisions about letter-identity.

e sy
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The eﬁperiments just described {ndicate that subjects cannot ignore
letter-identity information when making phonemic comparisons, but that
they can igno;c phonemic information when makiné letter-identity com-
parisons, even when the use of that information seems a priori very
likely, as in Experiment V11l. This makes it likely that subjects are
not merely ignoring phonemic information after processing 1t during
the letper-identity task, but that f{n fact letter-identity 1nf6rmation
{s completely available for decisions before phonemlc information in
these expcriménts (excepting Experiment vl). o
The fact that subjects cannot attenuate letter-identity inform-
ation adequately during the phonemic task sets limits to the sort of
view of word processing proposed by Gibs&n (1971), for example. Subjects
do not have unlimited freedom to attenuate all information but that
required by the task at hand, when processing words. Even when pro=
cessing for phonemic representations, they are unable to ignore letter-

1dentify {nformation.




CHAPTER FOUR

Il

Transfer of Practice at Information Extraction

[

The experiments in the previous section lookgh at the effects of
additional information upon tasks for which another type of information
was designated as crucial. It was found that 1etter21dentity and
visual feature information inf&nence; rhyme comparison tasks, but the
converse was not usually true. To eliminate the possibility that
phonemic inform;tion, though it did not influence visual feature and
letter-identity tasks, was nonetheless extracted but ignored or
suppressed, the experiments in this section were perférmed. They
examine transfer from either rhjmfng or letter-identity practice to
rhyming performance (Experiment X) and to letter-identity per formange
(Experiment XII): 1f phonemic information becOmes av;ilnble during .
proceésing for the letter-identity task, the ability to extract this
information ttt{}d improve with practice even though it 1is ignored at

the time of derision, and this improvement should be equxvalent to

that produced by an equal amount of practice uhen the p mic information

cannot be ignored. The.analogous argument holds for lekter-identity

and vfsual information.

The rationale for ﬁhe transfer experiment; which follow is that
pr#ctice on a task requiring a given proceasing stage entails prsctice
for only those stages required for the tasky Hence any task to uhich o
" there is transfer depend; on one or more of the practlced processing

75
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stages in the original tesk. This depends on two assumptions:

1) with speed and iccurncy instructions,s subjects do not include any

1
oor

snnecessary stages in processing, and

-

11) CEF processing in a given stage is Fh% same when kthe stage is part

_ of one task as when it is part of another. i
1f thére is no tranﬁfet from one task tp"another, we are not

juscified.iqﬁconcluding that no‘pfocesnes are common to both tasks.

It may be éhnt there are coﬁnnn process?i, but they are not ausceptible.

td the effect of praécice,kbeing‘pflctich to an asymptotic level al- )

T - I3
ready, or requiring more practice for a noticable effect than given

in the experimental situation.

When twﬁ tasks are compared, one of ;hﬁch depends on a certain
number of processes, and tha other upon all these processes plus an
additional proﬁess, certain predictions can be made about the effects of
practice on the two tasks. Prnctici on the task rgquiring all stages
ghould transfer to the task depending on all but one of the stngeai
Moreover, this trsunsfer should bctub-different from that prodgced by an
equivalent amount ;f p?lctica on the latter task iﬁnelf. This is be-
caugse all the processes nocéﬁ;;ry for the task which utilizes fewer
processes will receive practice during pc;formnnc;‘of.the task thuifing
these processes as well as .ddditionnl processes. However, tranlfér

!

from the task requiring faw:; proqe:sas"qo the task requiring more should
Zian thi: produced by ;h equivalent amount of practice on the

be less
latter “task, becsuse an ldditioﬁil process is required in the latter
. task which does not recsive practice dﬁrtng the task requiring fewer

processes.
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A crucial methodological point must be discussed bafore exporiment 1

is described, tn"érder that the rationale for the choice of stimuli and
gonditiona will be better understood. Since wa are dealing with word
comgnrinpn, we must conslider the poauibility that ﬁr@c@@ce will improve
the comparison ?f {nformation as well. aa’ its extraction. Ilowever, our
focus of- interest is on differential improyeme;tn in axtrap:ion, 80

. we must be sure that comparison processes are not producing differential

transfer.

Ne mﬁdt therefore giﬁe.lhbjacti prior experiance with the 3qnerll
task they will later be teltad onq in order thnc decision and response
processes will be well prncticed but more 1mportlnt Ty nhould try to
_ gtﬁe sub jacts experlence on the apecific compnriscna on which théy will

1ntgr be tested, in case there is any effect of the. upecific comparilon
;n the improvement of the campltfioncltnge. For example, lubjactl who
will be teuted on cpmplring the 1ettera {n ROLL and ROLE could bunefit
‘more from practtca complring BALE and BALL, which differ 1n the sama
lettetn'at‘tha same position, than they could from comparing CENT and

SENT, for which different letters in a dlfferpnt position are crucial,

The difficulty 19 that we mus:‘practtccuthe comparison {tige_wt;h-
out also. practtcing thc extraction of information from the ipecific
- stimuld which will later be tentad. This 18 not too hnnd whun tha later
test will be phonemi;, because it is possible to glve .subjecte practice
‘with homophones of the words on which they will bb.lnter tested. Thu;,

aubjectu who will be talted on the phonemic compnriuon batween FARE

' and HARE can be given-PR%TRAINING on thc phonemic comparisomn between
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FATR and HATR. Both pnirs of words have the name phonamic represent-
ation, but they are physically (vinually) different, and have different
letters; prnctice at comparing FAIR and HAIR for rhyme should therafore
give subjects practice at the phonemic comparison which is relevant to
the subsequent test of FARE and HARE, but the upacifi; practice at
extracting phonemic information f;om FAIR, for .example, should be largely
irrelevant to exérlcgtng phonemic 1nformntioﬁ from FARE, except insofar

ap there is any general effect of practice at phonéﬁic axtraction,

When we come to consider the ways in which subjects could be given
specific pretraining for the letter- 1dent1ty tﬂnk a tempting alternative
presents itself., That is, we could use stimuli which ere physically
transformed ‘from the stimuli which will be te;ted. Intraletter trans-
formations could {nclude the use of lower case type, aay, fof pretraining,
and upper case type for testing, or some pnyaical deformacion such as
changing the width oE letter rnlntiva to their height, nnd so forth.
Other geometric tranaformatlona could include letter 1nveraion, mirror
{mage reversal, and rocation-(Kolers; 1966), which-chnnge either the
{nterletter :elhtionships, the :elntionship between word and context,
or both.

“Suéh cranéformacions were not Jsad ?ven-chougﬁ they would havelproﬂ
vided usaful pretraining for the phonemic task too. A few tests with
such transformnciohs nuggelted that uubjecﬁa would devote their attention
to ovarcoming the transformntions and then treating bha stimull in & .

"normalized, form". There could be several undeairable consequences to
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this. Subjects might get practice ntr;verling theltranutormnclon rather
than at the comparison of relevant tnforﬁntton; they might also be

80 proficiavt at normalization of transformed stimuli when they coma to
the experiment that practice with transformed stimuli would be equiva-
lent to practice with the test stimull themselves. For these reasons,
the use of physical transformations of the taat.atlmuli was rejected

for pretraining. . . ;f

e
1)

~

However, in Experiment xII,‘genprll practice at iha lecter-identity
task is givan;-uniﬁg stimuli which are velated to the test stimull
homophonically but not physically, just as in this ;xpetimant. ‘Thare
1is no particular reason to use hgmpphonicnlly related pretraining liots,
other than that they were cénv.niently available, and are related to
the test lists in the sames fashion as the liste in this exparlment.
1n fact, sny pretraining 1Lit would'gtve tha subjects adequltg practice
at the general task. The sbsence of lcimulun-hpectfic pratraiqing of
the latter-idantity comparilon task that results from this procedure
. waighs the scales in favour of“trlnlfar from leCter-identity practtc;,
and against transfer from rhyme practice. Thtu-is bgcnqyo subjects
who get letter-identity practice witﬁ the test stimulireceive letter-
identity ¢ Omgnrihon prnctice which is specific to the test ntimuli;

Sub jects who only get rhyme prlctica with the otimuli‘to be‘tented for
letter-identity should not get any practice at the specific compariaon
of lettar—identittal and conlequently mAay -uffer at the letter-identity
compnrison tnak not because of differential ptactica at lettet -identity

extraction, but because thay have not had to compare specific letter-

v
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tdentities Lofore the test. If no difference ln-trnnlfof to letter-

tdentity pérfqrmancc is found be$uo.n rhYMe-prictlcé and 1.ttar-ldentl£;
practice, then it {s a strong argument that letter-identity informatlion
{s extracted during rhyme proeenltné. and that the compnétsﬁn of latter-

fdentity codes is not the crucial factor in these experiments, but rather

what 18 lmportant {s the peneration of letter-identity codes.

EXPERTHENT X

1f phonemic ;nd letter-identity information were oxtractcd concur -
rently, no matter whnt the task demands (Rubenstein et nl 1971), then
any lmprov.ment {n the ability to extract one type of information nhould
result in & concommittant improvement in sbility to extract the other
type of information. Practice tends to lmpro#o :h..abllity to extract
informatfon about many qualities of a word, including phonemic 19(6?-
mat fon about many qualitiol of a word, including phonemic information
and letter-identity (CGibson, 1971). Therefore, we would expect that
practice at extracting phonemic information ohould\lmpffda the extrac-
tion of letter-identity information as well, and vice versa.

if, hou.ver,‘onl& phonehlc {nformation ‘were extracted during &
rhyme combartlon task, ln& oﬁly lcttor4l§pnttty information were
extracted duriny a letter comparison task, we should oxpact that
practice on one taak VLEB a_glvcn stimulus should not transfer to

performanca of the ather.
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And 1f, 'as Ixperiments 1 and II sugpest, phonemic infofmntion ie
not processed during a letter-idantity task, but 1etter-tdanﬁity infor-
mation 48 processed or readily available durthg.n phonemic task like
rhyme compnriuon, prnctlce on a tunk 1nvolving phonemLc complrllon
ghould transfer to a task requiring evaluation of letter- identity for
the game stimuli, but there should be little or no transfer from
practice on letter-identity evaluation tasks to performance on a
phonemic evaluation task, Experiment (X was performed to’ test the
hypothesis that practice at 1atter-idanttty evaluation with a given
stimulus would nat :ranafor to phonemic evaluation of that stimulus

‘..

an well as prncﬁ{ig at phonemic evaluation 1tself.

.‘\\&

~ )
N\ METHOD

Subjects. . 12 subjects have been run in‘thil.experiment (as a result
of computer malfunction, data from 2 other sub jects was loet, and the
data from a third spub ject waa rejected because of high variance, many

errors, and report of unusual associative strategies not related to -

" the task demands at all). “The aubjepts compared pairs of 4 letter words

for rhyma or for identity o'f the 3 terminal letters-as in Experiments

I and 11.

Apparatus and Procedure. The same apparatus was usad as in Experiments
1 and I1. The control program.was modified so that after subjects had
seen all the utimulus pairs {n a list, they pressed a teletype key,

. [ - .
which resulted in randOmization of the order of presentation of the
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atimulus liset apain, Performance bn the rhyme tank for iolconnccutlve
exposures to the same l6-pair list of words (prna;nted in different
orders in each exposure) was ?ompnrud after 10 training exposures to
the same list during which either the rhyme task was performed or the
lcttcr-id@gtlty compariason task, Thus there ;oro two conditionsa, the

rhyme-rhyme condition and the letter-rhyme condition,

To ensure famlliarity with the test tagk for bothAconditlona. pub -
jects were first piven 10 prﬁtrnintng exposures to a lG-pair list chat
wos phonemically {dentical to the test list (it was constfuéted of
homophones of the words in the test list): Table VIII sho#s a pre-
training list of 16 words pairs and. the homophonically identical 1ist
of 16 palrs used either for lettor-identity traininy or for rhyme
training, then teated on the r;ymc comparison task. Two different
pniré of homophonic lists were used; each subjnct saw one pntr‘of
lists for tha le;ter-rhymarcondition and the other pair of lists for the
rhyne -thyme condition. When all 12 aubjectgnhad been run; the o£der : ‘

of the two conditions and the two pairs of lists was counterbalanced

between subjects.

]
/

One experimental naaaigp consisted of the pretraining, Fratntng
and test phases of nn_gkperiméntnl oondition, and took between 20
minutes and one half hour to perform. Between éncﬁ phase of & seasion,
the subject rested for & few minutes while data was coliected and stim-

ulus tapes were lénded into the computer's memory bank.
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RESULTS

Mean reaction timaa-for all responses are teﬂgrted here. - Becauée
differences due to practice ?ould be quickly eradicated by practice
within the test list itself, data was grouped into two S-repa;ition
blocks of 80 trials. Table VIIIa shows that the rhyme task was per-
formed more rapidly after previous rhyme practice than after previous
letter- identity prncticc with the same stimulus list (ps 05, t=2.08,
df=8) in the first 80 trials. There is a difference in the opposite
directian for the last 80 trials, which however Enilnrto'reach signi-

flcance (PN 10;Nt=.53, df=8).
DISCUSSION | .

Since subjects had 160 practice trials on a rhyme task with
phonemically identical ag}fglg,during the pretraining phise for both
the ietter-rhyme and rh&me-rhymc“conditions,‘the difference in per-
formance at the tiﬁetof the test phase is not attribptable to total

unfamiliarity with the rhyme tl£$'for“the”IetterTfHYEE_EEnd{EIHﬁS—

subjects had extensive practice at comparing the actual phonemes
» .

that were eventually tested in both conditions. Moreover, subjects
had equnl smounts of visual experience wbth the teut stimuli in the
two conditions, and, because letterridentity information was perfectly
correlated with rhyme information in the practice phase, subjects had
as much practice at assigning a particular physical response to a

given stimulus in the letter- idantity condition as in the rhyme
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condition during the training phtl/"

e ‘
The differential effects of practice during the training phase

can thereforo ho-bout traced toitha availability of phonemic infor-
mntion from tho spacific visunlautimuli uucd as a function of practice
or lack of prnctico at nxtracting these phonomes. Practico at oxtrac-
tion of letter {dentity information apparently does not R;VQ practice
at the extrnction of phonemic information - at lnnat not to tha sames

extent as whon the subject must hnuc his response on phonnmic {nfor-

mation.

EXPERIMENT X1

In Experiment X, subjects received Fraining in two tasks before
they were tested for transfer to a rhyme task. The first (pretraining)

task was designed to give aubjectu practice utjgpmfnring the phonemic

reprcsentnciona on which they would later be tested, without giving .

them practice at éxtracting such rcpresentutiona from the speciftc

stimuli on which they would be tasted.. This was done by using lists
2 .
which consisted of honbphones of the atimuli used in the later test,

which were aﬁglled differently., Thus, {f FARE HARE appeared in the
test list as a eg}ﬁﬁlus pair, then FAIR IIALIR appecared in thé_pretrgin-

ing list.

s
!

' The use of such lists was {ptended to ensure that subjects had

suff{icient practice at‘compariﬁg the phonemic representations on which

k‘
\



they would be tested ﬁo)thnt any effects of subnsquent practlce could
he attributed to improgﬁmont {n the procennen of analyalns, feature
o{trnctlnn, etc., uadd:to form the phonemic representations, rather
'Lhén to the process of comparing such reprouentntibnn from two words.
whon auch protraining was completed, nubjects were plvan new lintn,

and elther compared the new pairs of words for rhyme or for letter-
fdentity, Finally, thdir porform&nco on the rhyme'tnnk for thene now
pafrn wnn_mennuredd and it wan found that the pairs wh{ch‘hnd roceived
prin; rhyme training were renponded to morae rapldty than those which
had racoived previoun lettar-identity trnininu. It w;n arpued that the
rhyme training with those puire improved the sub jects' ability to ex-
tract or form-phanemic information frow tha pnlrs.more than the lettar-

fdentity training did. *

However, the thyme training condttton differed from the letter-
idnntity trnlnlng nqt only bacnuse subjectn were. required. to extrnct
phonemie {nformation -only in the forme? case, but nlpo because they
roceived addftional practice at comparison of this phonamic tnforma-
tion from the paire bayond tha pretraining phase of the exporiment.
There fore 1t could be arpued that iﬁ was this additional prictica at
phonemic ¢ _gmLprinon which produced differenttal transfer, ruther than
practice at extraction of phonemtc {nformation, 1In other wn;ds, it
.could be nrguod that in apite of connidorable prnctfcu at phuhomic
c;mpnrinon1with homgphonic 1ists, the phonemic compnrinon proceonen :

wore atill gupceptible to yrncttce ?ffcctn during the training phanre

ot Experiment X, and that therefore the differentinl transfer effect
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was produced in the phonemic cowparison stage.

The present experiment was designed to measure the effects of
anLtional phonemic comparison practice in a situation similar to
ExpcrimentAx, and demonstrate that the improvement in rhyme per-
formance after rhyme practice was not due to differential smounts of
practice ‘at phonemic comparison. To do this, subjects were given pre-
traluing on the rhyme task with one list of stimulus pairs; then they
were piven either rhyme or_lctter-ldennity practice with a new list
of word pairs which were homophonically idantical to the orlginal 118;.
Tﬁus far, ghe design ig 1den£1cal to fhat of Experiment X; but now,
aubjecté were testcd for transfer back to the original list on the
rhyme task. The ﬁlddle (training) phase conaist?d of visually novel
stimuli which were phonemically identical to the pretraining and test
stimuli, but differed visually frqm both, Hence th. :iddle training
phaag'gava those ahbjeccs who performed the rhyme task during thig
phase additional practice at compartaon of the phonemic informntion-

which they hnd practiced and on which they would be tested.

1f differential transfer.in Experiment X is due to differential

phonemic comparison practice, then sub jects in this experiment who

receive phonemic comparihon practice with visually novel stimuli
should perform the rhyme test better than those who receive ‘letter-
fdentity practice, because the former get more phonemic comparison

practice with the same phonemle representationé than do the latter.

But 1f differential transfer in Experiment X {s due to differential

.
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practice at phonemic extraction, then there should be no difference
{n transfer from the different training tasks to the test rhyme task,

because both training conditions redulre extraction of information

from different visual stimuli than those teated later.
METHOD

Sub jects. 8 experienced subjects were pald to perform a single half-

hour experimental session.

Apparatus and Procedure. The game stimulus lists and controi progpram
were used as for Experimenﬁ X. towever, a different order of present-
ation of lists un; used. There were two presentation conditions, the
rhyme condition, and the lectar-identity Ebndition. Subjécts were

piven 10 exposures to élch of therpairs in a lo-item list, and required
to decide whether the paifg rhymed or not. After this rhyme pretraining,
they were given 10 exposﬁres.to a lb-item‘list of word pairs which were .
spelled differently than those in the first list, but were homophonic-
ally identical. In the rhyme condition, subjects decided whﬁther these
new pairs rhym;d, while in the letter-identity condition, subjects de-
cided whether or not the new paits.had {dentical terminal letter grodbs.
Tﬁcﬁ subjects were given 10 more cxposurcs‘to thé old list; apain they
declded whe;ﬁcr the word palrs rhymed. Consequgpcly, subjects in the
rhyme condition had twice as much opporeﬁnity to\prnctice the phonemic

compnrisOn on which they were later tested as did subjects in the letter-

fdentity condition. On the other hand, both conditions yielded equal
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practice at extraction of phonemic information from the specific visual

stimuli which were later to be tested.

‘As in Experiment X, there were two sets of lists; each subject
performad the rhyme condition using one set of homophonically related
liats and the letter-identity condition using the other set of lists.

4 of the subjects performed the rhyme condition firat, :then the letter-
fdentity condition,'uith one set of lists for the rhyme condition pér-
{ormed by 2 of these subjects, while the other two subjects performed

the rhyme condition with the other set of liats. The other 4 subjects
performed the lctt;f-identity cbndition-firsc, with ;ppropriate‘balan-

cing of sets of lists.
RESULTS

-Mmsan reaction times are reported Eor;the transfer teat} as in
Expcri%ent X, data was grouped into two S-repetition blocks of 80 trials
each. The mean response time éor all 8 subjects for the firat 80 trials
in the rhyme condition was 837 ms., while for the first 80 trials in
the letter-iggntity'condition, the mean rasponsé time was 819 ms.;
these times do not differ significantly (t=.336, df=7, P>.20). The
times for the last 80 trials, and the error rates for elther the first

or the last 80 trials also do not differ significantly.
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DISCUSSION

» .

The failure to 'find differuntinl transfer to a rhyme task after

rhyme practice as oppoaad to lettor-identity practice {ndicates ‘that
tn this experiment and Iin Experimuﬁt A, the phonemic pretraining phase
pavo sufficlent practice ot comparison of thé relevant phoncmic‘roprc-
pentations that further differential phonemic comparison practice did
not i{mprove the ability to compare phonemic roprcacntnhions. This in
turn strenpgthens the argument that the différcntial transfer effect in

Experiment X was due. to differential practice of phonemic extraction

proccsses..

EXPERIMENT XII
Experiment XII was pe:formcd to determine whether practice at
the extraction of phonemic information helps extraction of letter-
identitf‘informntion from the sams gtimulus as much as does practice

at letter-identity extractions itself. SR
METHOD

12 subjects compafod pairs of & léttcr words similar to those
. described in Experiment x,'cxcept that they-were riven prctrﬁintng
in the lccter-identity'tnsk. then given training with a homophonic
liat on the 1ecter-iQentity tagk; then tested on their ability to

perform the 1ettEr-identity task” (the 1ett¢r-1ettcr condition) or

-
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given practice on this.novel list for tho rhyme task, and then

-

Y
tested on the letter-identity task (the rhymo-letter condition).

Ao for Experimant IX, when all 12 subjects were runm, ordor.of
performance of the two oxperimentnf conditions and the two paire

of lliatn was counterbalanced botwoenlnuhjéctn.
K RESULTS

Ae Table IX ahowu, the letter-identity tank was performed no
fanter after lettar-identity ;rnining in the letter-letter conditions

than after rh;mo training in the rhyme-letter condition; in fact,

there was a alight bu;_unrcliabld trond in thoe opposite direction
(f\. 05, t=.787, df=10) for the [irst 80 trials (test), and fox the .

last 80 test trials (ph.05, t=.72, df=10).

‘ ' \
N ..  DISCUSSION o I

Unlike Experiment X, pretraining fn, this cxpcrimcnt‘wun merely

'

of a peneral nature, rather than specific to the {nformation to be
used in the test phaso o¥'tho exporiment. Thus {n the letter-letter

condition, sublects received more experfence with the specific

letter-identity comparisons than Ln the rhym:—lctccr'condithanif/)

iﬁdeed subjects 1n‘thi; condition received any exgoficncc with .

-~ »

lettér-idencity'compariaon at all, it was due to thelr processing

.

strntegy,-?gthcr than -to task dcﬁqnds). This should‘optimizc the

. . - . . .
ey, . o -
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likelihood of finding more transfer from letter- 1dentity training
thian from rhyme training, Nonethelehs, not only 18 no such dif-
ference found but in fact there is & trend in the opposite direction.
- ! . “\
. |
Therefore, it is cohéluded that practice at extractioﬂ of
phonemic information in thc rhyme task gives the subject prac-
tice as well at the extraction of letter~identity information,
as.one m}ght extrapolate from the results of Experiments ¥ and
II. It could be argued that subjects do not pcrform differently
‘in the two conditions of Experiment X because.they ignored the

*

instructions and only attended to lecter-identity information

’

and visual features. This ﬁaa_nof the case, for subjects wﬁen

qucsttoned reported using the requeated strategies. Moreover,

in the rhymc tasks some subjects were unaware of spelling of the .
word pairs used when nsked after a block of 160 trials, during
which each word occurred as & member of & stimulus pair 40 times. k
In addition, there ;s clearly an ef%ecc of differential practice
in Experiment X, indicating that subjects were following instr-
uctions to perferm.diffcrentially in Ehgg experiment; there is

no reason why they would not follow the same instructions in-

this experiment. Fih;lly, all subjects but two were unaware

until after the cxpcriment that there was any correlation bet-
ween spelling and rhyms iﬁ the eiperiment. This doe; not mean
thac.subjec£a did not utilize, the le;ter-identity and visual
feature information during the rhyme takk;'houever, it is unlikely

that they igﬁored phonemic information, especially when it is



considered that most had been subjects in previous egxperiments

in vhich phonemic information could not be ignored.

ok )
L} [}

It aléo might be;argued that there 1s.less'transfer_from
letter-identity practice to rhyme performance thén‘from }hym; .
practice because the subject need only attend to some of'the
letters in the letter-identity task, while he nmust attend to all
§f‘che letters in the rthyme task. ‘Because from frial to prial,.;
subjects did not kno; which were the crucial letters tp expect,
'hencé,‘thcy'had to process all letters. It is, of course, con-

ceivable that subjects learned quickly to ignore certain letters

4 i

[

cbntingent on the occurrénce of other letters. T
¥ “ | o
To' avoid some of these criticisms, the following experiment

"

was performed. : -
" EXPERIMENT XIII , .

In Experiments X, XI, ‘and XII, subjects were not forced

by the stiﬁuli to ‘adopt the letter—idenfity'pr rhymé strategy,q:
since the responses to each stimulus pair were the same for both
stratcéies._ The stimuli, which were words printed in capita?t
letters presented side-by—sihe; miéht have encoﬁfaged the usge

of visual featuxe-matc;ing to the exclusion of letter-identity '
or thyme information (Posner ‘et al, 1969}, or alternatively

¥ .
" could have. forced reliance on memory mechanisms. As well, the
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rhyme task, because it demands attention go most or all.of the
et .

letters in a word, may provide mora:experiencé with relevant
lettcrs “than does thc lctter idegtity task, which could involve
a comparison of letters which terminates whep mismatch occqrsg

~and therefore on 'different’ trials need not imvolve exa#éngtidn

of all letters in both words to be compared. ' lﬂ )
\ . . ' T R
L) * ) . 1 a .
‘These factors combined might produce the pattern of results |

in Exberimengs X, Xi,'gnd X11: wore transfer from‘rhymé practice
than from letter-identity practice on the rhyme -transfer iest

\ . . : .
because of more experience with the relevant letters, and no

N

differénce in transfer to the letter-identity test, because of .

‘ c -
the use of a feature matching strategy which.réduced the_§££gn{9-

/

X 7 .
of practice. Subjects did/hot reportkfhaf this was the way in

T

e

™~
which they performed the tasks, but to eliminate the possibility \1

(and to render the stimuli more like those used in the other o

—

experiments of this thesis), Experiments. X, and in-wefe,repeaCed,'
"using stimulus sets in which there éerc‘some pairs which terminated
iﬁ the‘samc letters Hut did not Thyme& and some pgiré which ter-
minateé in diffcrené letters but rhymed, unlikg,thc pairs in

Experiments X and XII. To render featurc*matching<eiﬁativgly
. - o . - -

'incffectivc,_and'to lessen the need for'8ubjectF to rely on _

memoTy mechaniswms for ‘the letter-identity task especially, the

words in a pair were ﬁreﬁpnCed one fbove the other, with the

upper word in capitals and the lower word in lower case letters.

L4

o ' ¢

o
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-

~Fina11y, to force the subjects to attend to all lettcr positions

for both letter- identity and Thyne taaks the lettcr-identity

L

+ - tasgk was gltered to that used in Experiments VII qnd VIII, namely

to decide i?ftho two uords in a pair vere Spellcd 1dentically

gk?s rather than only in the lagt 3 letters as in

in all posi ons, 1
\\E;bertmenrs X and XII. i - , )

3 R I
, | L

- . L .
Subjects. 8 subjécts‘servcd'in a replication of Experiment .X;

. I | . - .
another 8 served in a replication of Experiment XII.

f

-
\

Appératus and‘ProEcdure. Therc werle scveral changes in the proy , '
!

cedure and in the stimulus sets. Rather than 10- repetitionslyf

a l6-pair lisc, there were 3 repetitions of a 20 -pair list. The’ - .
display was changed from the sfde-by-side modb using capital

letters to the vertical mode of Experiments VII and VIII, in

- » _ Y
[ =

which the top word in each pair is shown"in capital letters
vhile the bottom word is’shown in lower case letters.  There

1

che diffqrenccq in thc_prettalniné lists and their uses:as well.
. ‘ .
Letter- identity pretraining used the same list for all sub-
) jects, and was used before both rhyme training and letter- identity
training for eac ubject. The pretraining list was formed from
-éalts drawn frmgp/‘ﬂ |

the set of words PARE, PEAR, FARE, and FEAR, so

that there were two each of pairs wtth the samc‘spclling {e.g.

o



A

PARE pare); aod two each of palirs with differedf'spelllng, one

pair 19 each Possible order (e.g. PARE pear, PEAR pare).’ fﬁe
letter-identity task required that subjects respond "same” to
only those pairs in vwhich both words had identical lettees in

all corresponding posftions, such as PARE pare, and "different"

to all other pairs such as FARE plre, etc, ]

-~

As in Experiment X,'rhyme pretraining lists were homophon-

Az

: 1ca11y related to the subsequent Iist used- for trnining and trans-

fer however ome of the words in the _pretraining lists were

© nonsense words. ‘Thus correaponding to the training list made

N \

from the uords FORE, FOUR, SORE, and SOUR was & pretralning list
made from FOAR, FORR, SCAR, and SOWR. " Subjeccs were instructed
to pronounce these uords 80 that FOAR and FORR corresponded -

A\

to FORE and FOUR, SOAR to SORE and SOWR ‘to SOUR. Similarily, H

a pretraiﬂfng list was constructed from the "words’ ROES ROZE,

™
LOES and LEWS, which corresponded to the txaining list construc-

- -

ted from ROWS ROSE LOUS and LOSE respectively.

i

For clafificatiOn of the list structures, consider Table x //

" which shows pretrnqhing and trnining lists. Note that for the

f./ .
lotter-identity task, there are 8 "same" and 12 "different" stim-
uli, while for the rhyme task, 6 of the pairc which are spelled -

. * ”
differently nevertheless rhyme, so there are 14- ‘same” stimuli

including the 8§ stimuli which are also g?ven 'same'’ Tésponses

in the letter-identiiy task, and 6 "differeno" stimuli. Aaioe



from the different list structures and the ‘modified letter-
identity task, the procedure was {dentical to that of Experiments
X and XII. -

-

RESULTS and DISCUSSION

Table XI shows shat the results of ﬁhis.experiment phril—
lel thqgl of Experimsnts X and iII. These results encompass only
the 8 pairs whiéh are spelled {dentically and the 6 pairs wﬁich
do not rhymc.lnd are-lpalled differently. These pairs require
_the same response in both the'IQCtér-identity task and thg.rhyme
task, whilg_the remaininﬁ pairs which were e;kluded from_gn;lysia v
require ";améY Tesponses in the letter-idantity task but "different"

responsges in thelrhxpa taek.

Because of the smaller number of observations this permitted,

-

~ data was not resolved into early and late blockes as for the pre- -

vious experiments. ' It was not felt that this would attenuate
"Ehe pattern of renulta‘Fufficiently to-cause_;oﬁccrn.
. .

As in Experimnht X the rﬁyma task was performed more rapidly
when susjgcta had previously had rhyme training with the stimuli
than when they Kad previously had letter-identity training (P. 05,
éﬁ2.32,\&f-7). And as in Experiment XII, the‘letter-idantify
_ task was performcd no moie rapidly when subjects had previ?ully

had letter-identity ttnininé-uith :53 stimuli than when the%r
e . .

4

-t
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b A

-tralning was for rﬁyme (nZ. 05, t~. 93, dfw?)!
{

1t might be'urgued that there will be low transfer from
lettcr idcntity training to the rhyme test becnuaa subjectn muat
change their responses to some stimuli when they go from the
trafining Phaae to the' test phase. This might lead to & rolugcnnqe
to rcly on learned information during the teat phase gecnuna
some of it is unreliable. But this when extended Qould also

s .
predict that low transfer would occur from rhyme tratning to

a letter-{dentity test, and this does not occur - at least, this

transfer {s aa good as from letteréidentitlerllning itself,

-

These results, then, corifirm those of Experimentl X, XI,
and XII, which makes it unllkely thlc the dlffarential trlnsfer

A . . .- - .
found in those exparimeéxxull lrtifnctunl . Lo

The results of the experiments in this sect}on'cln best be

»

Interpreted by assuming that letter-identity processingoccurs

during phonemic comparison tasks, but that phonemic processing
occurs only partially, if at &ll, during letter-idantity compar-

ison tasks. VEiperimentn iﬁ“th&”previﬁd; ssttion co&ld ﬁ? inﬁcg;;
preted 1hlfhia way as yell. or by‘laluming that complete phonemic
processing occurred duriné letter-identity pq?pnriuon, but that
the reszlts of this pﬁgnemic processing vere somehow attenuated

or ignored. The latter explanation can now be rejacted, since

it 18 inconsistent with the results of .this section.

u

S
\



CHAPTER- FIVE

CONCLUSIONS .

: . . y

In this concluding section, several alternative models will
be described to account for subjects' performance in the experi-

ments with written word comparigons reported i{n this thesis.

/

The experiments'uere designed to examine the flexibility
/hypothesis.‘ In an extreme form, this hypothesis would uta;c that

\\}nformation processing modela which are stable enough to be flow-
|

\\\ charted are too rigid to describc the fluid, ‘changing strategles

., - . b
~-of word processing. A more moderate statement of the hypothesis

is that, though f wodel which can be flow-charted may be suitable,
S
subjects can ignore now this type of information, now that, ac-

*
cording to the demands of the task at hand ° (Gibson, 1971). As

applied to the research described in this thesis, the moderate

»

form would prediét that sdhgects could ignore letter-identity

information when comparing words phonemically, to give one example.

But this does not ogtur.

Instead, it is found that subjects cannot ignore letter-

identity information during bhonemic comparisons. Furthermore,
it will be seen that several information processing models can
describe the results of this series of experiments. This sugges¥s"

that neither forﬁ‘ﬁf the flexibility hypothesis is valid for the

‘ ‘l"
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taska acudied here. Yet the flaxibili'v hypothesis has seemad
fruitful in describing othar, difﬁerent types of word procesging

{Huey, 1908; Gibaon ?‘1971)

- When studying the ability to process words at the limits
of perception, for example, we éo uelllto tfk% fla;tbificf as
the keynote} since in such uiﬁuntions it-p;§s'to be flexible,
rather than adopt a rigid processing stoategy which may fatl f;'
take advantage of-all the thencial information in the stimulus
situation. But wvhere sp;ed and accuracy pL rébﬁonsc are at a

premium, and the type of information which must be procesded is
: . . . - .
clearly designated, flexibility may be less of an advantage than

X .
the use of a well-practiced processing strategy making use of

information processing that is quick, easy, and reliable. The

two aspects of uor&-procesalng should.be thought of as comple- .

N
' mentary: Neither provides a total picture, while both must be

considered.

4
4

In passing, it should be noted that the kindas of analyses
which are to-be described could be extended, in principle, to

encompass visual feature extraction protesses as well,

Performance on three different tasks must be aqéountcd for.
These tasks are all represented in Experiment I: -they ate the
1ettqr=ident1t§ taék, in - which subjects respond on the basls of

lctE;r-ident1ty/;;hpnrisons between words, the rhyme task in
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which subjects respond on the basis of phonemic comparisons,
and the Iesfcr 1dent1ty + rhyme task in which subjecta respond

on the blsiu of both letter- identity and phonemic comparisona
Three different typas of modekg will be propoaed whiﬁh'might.
a priori account for lettar -identity procesaing and phonemic

processing, The same processifig stages are postulated in each

model; it is the interrelation b6>ueen stages which differs .rom

-\

model to mo#el.

The gtages. There are four stapes of concern to us, as well

as other ncce;siry.ufigea whiéh afe -aaumed\to operate in the
sams way for all three ﬁodell. Preceding the stages of concern,
‘a visual feature extraction sgage is presumed td operate onf'
Tetinal input from visual word stimuli :n;lyzing this informa-
tion 1nto\visun1 faltures.. Then, thare is ‘a stage which operatea
on the output of the viaunl fpature snalysis stage to produce
letter-identities as outputs; this stage can be called tﬁgﬂlacter-
.ident}ty stage (LI). There is & stage which com?ureu the out-
pJ;S-frOm the LI stage for two words; this stage can be called
the letter-identity comparison stage (C(LI)). There is a stage
nnalog&us to;LI which operates on ghe visual features, or the =~
output of the letter-identity analysis (depend%pg on which modsl
is.taken) to produce a phonemic reéreuentation a3 output (whare
the exact form of this representation is unspecified); cn{lith}a

stage the phonemic stage (P). The outputs of stage P for two

words are compared by the phonemic comparison stage called C(P).
/ L)
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The outputs of the comparison stages C(LI) and C(P) feed decision

BN

- *.,' .
one fdr letter-identity, the other for phonenic information.

and response mechanisms which, like the early visual feature

. ) [ -
analysis stage, are assumed to operate identically for all the
experiment§ rep;}tcd hgre, and which do not differ in their oper-

ation frow model to model as well,

, ‘ N

The Three Models. The first of the three models can be called

the alternative processes model. In this model.there are two

alternative sets of processes which rannot operate aimultaneously,

4 o .
The Ietter-identigy task is performed by stages LI and C(LI),

as shown in figure Ia. The input comes to LI from the visual
feacﬁrc analyzers, as indicated by the left-most arrow; the autput
of éhis stage feeds C(LI), which in turn feeds the decision and
response mechaniam§, as- indicated by the right-mosq arrow., The
rhyme task is performed. in analogous fashion, as fiéure Ib aho;s:
stage P receives }nput from 'the visual'fehture analyzers,‘and
feqds C(P), whiéh feeds the decision and response mechanisms.
The letter-id?ntity + fhyme'task is performed by processiné one
type of information, then deiaying a decision (presumably this

would involve some storage mechanism which will be attributed

to théfﬁz;ision mcchantsﬁs) until the stimulus can be processed .
Q’_‘,f ' .

for the other type of information.

. -

-

The second model is the parallel process wmodel illustrated

in figure II. In this model, visual feature ‘analyzers provide

IT

hl

-

-

-~
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fnput to both stage LI and stage P, which in turn féed C(L1)

and C(P) respectively. Unlike the alternative processes model,
this model assumes that the letter-iqgnéity and phonemic proces-
sing can’occur ccncur:enﬁly. The letter-identity task is per-
formed by ignoring the results of operating séagea P and C(P)
(even when one or the other :ypé of {nformation is not i{ncor-
porated in the final decision, it maiJscill be processed). The
rhyme task is performed by ignoring the results of stages LI

and C(LI), anh the letter-identity + rhyme task is performed by
utilizing both types of 1;formatlon. Because it is possible and
likely that it takes different lengths of time to c0mp1£te phonemic
proce;sing than to compléte letter-identity processing, there is
prébably some provision, as well, for ghe storage of the output
of one or the other extrastion or comparicon stages during the
delay between coﬁpletion of that stage and completion of the
analogous'stnge.prouussing'che other type of informnqéon.

. , \ .
Illustrated in figure III is a successive stage model in

which visual featdrc analyzers feed LI, which in turn feeds c(LI)
and P; P then feeds C(P). Both the comparison stages C(LI) and

C(P) then feed the decision and response mechénisms, The com-

4

parison stage C(LI) can presumably operate conﬁifrently with

. - %
stages P and C(P); however this model is desigrnated a successive

stage model becguse the stages of principle interest to us in

“ a .

these investigations are connected succesgively, rather than

4 A
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operating alternatively or concurrently.

. According to'thin model, the latter—idéntity task is per-
formed by ignoring stages P and C{P) and using stages LI and £(LI),
the rhyme task-1s performed by utilizing stages LI, P, and C(P), ‘
while {gnoring C(L1). The letter-identity + rhyme task is performedl
by utiliziﬁg all;stngﬁa; ag for the alternative processes model
;nd the parallel process modela; there is probably provision f;f
storage of output from ane or the other of the extraction or
comparison stages, since it isllikely that the letéer-id;nticy'
cohpariuon stage completes processing before the phonemic compar-
1son'stnge.

\
Having described three types of models uﬁich could accommo-
date the basic tasks used in the experimnﬁts reported in this ¢

thesis, it is now possible._tp evaluate how well each mode! ac-

counts for the results obtained.

The Monitoring of Additioqgl Information. It was found that to
respoﬁd to letter-identity plus phonemic'information from the
same stimuli takes }onger‘thnn to reapond to Ietter-identipy
alone, but no iohger than to,xeépond to phoqcmlc information alone.
In fact, for pairs wﬁich differed for both letter-identity and

~ ..
phonemic 1nformati$n. it took less time to respond on the basis

of letter-identity and phonemic information than to respond on

the basis of phonemié information alone (but more time than to
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respond Yon the basie of 19tter-identity alona}. These findinga '

cannot be accounted for by the alternative processes modcl since

it would predict that, for some at{mulus pairs (such as FOUR SOUR),

the letter-identity + rhyme condition should have longer response
times than the rhyme condifion, which is ﬁot the case. The paral -
lel processes model can accommodate these results with three ad-
ditional assumptions, The first assumption is that letter-identity
processing and comparison {s c0mp1c£ed a8 scon as or before phonemlic
processing is complcted.: Then, it-uould take no léggpr to respond
to phonemic information and letter- identity information than to 7
respond to phonemic information alone, and stimul{ which rhyme
and match.for letter-identity such as FORE SORE would be responded
to on the basis of rhyme plug letter-ideniity more slowly than
on the basis of letter;identity alone, h
» ':;

The a&gg;d aéaumption req?ir;d by the parallel procense;
model to explain the effects of required addittonal pyoccssihg
is that the necessity éf-procosaiﬂg phoncmic?lly as well as for
letter-identity slows the ability to extract or-ucil}zd letter-
‘1deht£ty‘infprma£ioﬁ, perhaps because of redistribution of a
limited processing capacity, This would lead us to predict the
increased time to réapond to pairs of words which do not match
for letter-identity in the latfer-identity + rhyme task over the
times to respond to the same pairs in the lettef-identity task

L] 1

(note that a letter-identity mismatch is always sufffcient for

a "different" response in both the letter-identity task and the
. JI

{
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letter-ideéti;y + rhyme task), However, Q: uogld also predict
that:thc capacity sharing should slow the ability to utilize
phonemic information. Since this is not the case, we need a
third assumption. It may be that letter-identity information
must always be processed when phonological information is proces-
sed, so:thaﬁ capacity sharing 18 occurring, but phonemic inform-
°§pion processing: always sharééb;apacity with letter-identity
prdcessing, even when the latter is not required bf the experi-
mental conditions. Thus, during performance of those tasks
requiring phonemle information but not letter—identitf, the suﬁ—
ject would still be processing for letter-identity. Hence, as
far as capaéity sharing 1is concerned, there would be no differené&
between the rhyme task and the letter-identity + ‘rhyme task.
. | ‘

The successive stage model can handle the results described
above-with éhe additional assumption that when a subject exg#cts,
to process a stimulus for phonemic information, more capacity is
required to prepare for this than is required to prepafe for
letter-identity processing alone., Such a model would predict
that the ability to utilize letter-identity information would
be slowed §y the requirement of addi;ionai (conjoint) procéssing
for rhyme, ;hile the abillty to utilize rhyme information would
be unaffected by the‘reqpirement of additional letter-identity

processing. An altefnative aasumption might be that subjects

always‘do some phonemic processing in the letter-identity + rhyme

)
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task, even when letter-identity information is sufficient to

»
permit a response (as for pairs 1ike FORE SOUR). This would of 'J.
course Increase the time to process pairs which differ for letter-

identity relative to the time in the letter-identity condition.

The E%fect of ghonemic Information on a Letter-Identity Task. The

speed of letter-identity iudgcments was not influenced by phonemic
information (except when stimulus conditio;s %avoured such 1opg
response times that the use of phonenmic recoding.voﬁld be an
advantage). That is, it took no less time to decide that word
pairs like FOUR SOUR ﬂad the same terminal letters (even though
they did not rhyme) that to make the same decision for rhyming
pairs like FORE SORE. In the former case, phonemic informatién
would be more likely to suggest a "differe;t" response than {n
the latter case, because there is an additional phoneﬁic difference
between words in the former case beyond that in the lafter case.
Similarily, pairs uhicﬁ ;hyme (1ike FOUR SORé) were judged to

differ in their terminal letters no more slowly than pairs like

FORE SOUR, which do not rhyme.

-

—

All three models can acéommodate this result. In the alter-
mative processes-model, phonemic informa;ion is not prqcessed.
duri;g the letter;tdenticy task, and so chh have no egfect on
performance of thé task. If‘phonémic information is incompletely

processed at the time of response, or ignored, then the parallel

Ly
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»
proceéss model, too, can account for the lack of effect of phonemic

information in the letter- fdentity task except under display

]

conditions which increase Tesponse time and may encourage more
. Y N

use of storage mechaqisms, The successive stage model can also

handle this result, becguse phoheqrc-information need not be

s

processed for theiletter-identity task according to this model.

-

r

The Effegt of Letter-Identity Information on a Rhyme Task.” In

contfﬁst, it was discovered\that letter-identity information in-

fluenced the time to make comparisons based on phonemic 1nformation.'
- For example, it took lonocr to decide that pairs of uords thymed
when their terminal letters differcd as for the pair FOUR SORE T
than when their. terudnal letters did not differ as in the pair

FORE SORE. The alternativc processcs model can account for this

. result 1f we assume that on f°m° trials subjects proc;qﬁ-for
letter-identity as well as for rhyme, and that discrepancies
between letter-identity information and phoégmic information lead

to confusion and increased ia;gﬁﬁ&g' The paraiiel processes model
can handle the result with Eﬁe gsaumptiqn that letter-identity
infor;atioh is processeds ;nQ‘that Ebia leFFéf-identity‘information
at least occasionilly leads to confusion and incrcased_lhtehcy

when it and-phonemic informa;ion are discrepant. Since létter-

identity information is processed before phonemic information in

the successiv;,stage model, 1f t{in information is also compared
‘ “

on some -trials during the rhyme task, then (as for the other modelz)

discrepancies betveen letter-identity’and phonemic comparisons
L
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may lead to confusion and increased latencies,

—. i
\

The Transfer of Practice. There are two findings in the studies

of tranafer of practice reported in this thesis. The first find-
ing is that practice at extraétion of phghcnic informatlon trans- .
fers to extraction of letter- 1dent{ty just as well as does practice
at lctter—identigy extraction itself, {n terms of latency of Tésponse;
The alternative process model cannot handle this reésult unless

on some. practice trials, subjects process fo:\ietter-identity

as well, even Eyoezh only phonemic information is }equired. This
would result iﬁ'BOmc practice 7& stages LI and é(LI). The parallel
processes moggl can cope with this finding as well, 1f.£t i;
assu@gﬁ tﬁat_subjects also process for letter-identity during .the
‘rhyme task, The Bucccssive‘ﬁtage model can account for the result
readily, because practice at 0perationlpf the phoncmie stage in

this madel necessarily involves practice at operation of the letter-

ldentity stage.

‘The second finding is that practice at extraction of letter-
identity does not transfer to the extraction of phoném{c information
as well as practice at extraction of phonemic informition itself.

This findiné can -be accounted for by the alternative processes model,

" since according to that model, ‘phonemic extraction proceésses do not

i

6perate during the letter-identity task. The paralleliprécespes ‘
. L T

model can also handle the result, with one (or both) of’tuo'aqg}tional

- 2

§
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assumptions; it may be that subEects do not‘proqess phonemic
information during the letter- identity task, or it may be that
though the two types of procc&sing operate’ concurrently,; that
letter-identity information ig completely e;tracted more rapidly
that phonemic informacion gnd that‘cémplecion of letter-identity
processing 'abortsg' phonemic processing. If the lattcr assump-
tion holds, then phonemic extraction processes would get less
practice during the letter-identity task chan during the rhyme
task The&Buccessive stages model accounts for this result with-
out additional agsumptions, because according to the model, the
lecter identity cask does not involve the phnncmic extraction
and comparison stagcs.(P and C(P)) requixed by the rhyme task.

Consequently there should be low transfer frow the letter-identity’ *
\ ,

task to the rhyme task. - . . '

' I'4

Y
S

The Choice of Models. Of the.three models, the alternative pro-

T

cesses model can be rejected as an overall explanation of perform-
ance in thc';erious tasks studied hgfc; because of its failure -
'to accomodate the,resuits of experiments on monitoring one type
rof inforﬁatién as opposed to two types., The parallel qfoéESB
model fcquirgs more a;sbmﬁtions than the successive stages model
to accoﬂqt‘for the effects reported here; and therefore the
succeﬁsive staécs model seems preferrable on grounds of.p;rsimony.
Intércstingly; bothlmodcls require'that lectcr—idcnfity inform-

! 4

ation becomes available before phonemic information. The differ-

ence is that this occurs (necessarily) as a feature of the suc-

N
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cessive stages model resulting from its qfrhcture, whlleﬁit ia
an add{tional Assunption concerning parameter values in the paral-

lel process model.

Whichevar explanation is cor}cct, three Lmportant limita-

tions upon word processing are clear from the studies reported

\Perc. Flrnc,‘subjectp do not utilize or process phonemic inform-

v

atfon in a number of tngkn in which {t might be helpful for thewm
to do so. Secoﬁd, aubiccts ﬁot only utilize visual featurcs—nnd
'lcttcr-idcntity wﬁun helpful, but.thuy;cnnnot suppreas {t a
phonemic task ;n which‘lt woﬁld be helyfui to do so. Third,
phonemic proccasfng uses letter processing mechéqisma, as shown
by the transfer experiments describdd.

L
> -~

Baron (1973) has'nrgued against the view of word-processing .
as a highly flexible problem-solving task on similar grounds.

Certainly, the view pr0posed‘by Gibson (1971) that_subjccts

J'fll:er out' features o}.wordn frrelevant to task' demands, and

attend to what features help in the performance of a task, must
[ -»
be moderated: after a lifetima of readiqg, some clasqes of feat-

ures must become mofe salient than others, when speed is nt.a

premium, . )

110
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TABLE 1

Mean rcact}on times to pairs of words in Experiment 1 tNalﬁ)

, -

STIMULEL What {s being compared
Letter . Letter Rhyme
‘Identity Identity
+ Rhyme
' -

)

(Pairs_used,in the letter-identity and letter-idencity + rhyme tasks)

Look Same/Rhyme | 896 ms 1267 ms ---
(e.g. BOAR SOAR) : '

-

{

Look Different/Rhyme 999 ms 1283 ws T
(e.g. BOAR CORE) . | .

b3

(Pairs used in the rhyme and letter-identity + rhyme tasks) °

1

Loock Same/Rhyme .- 1278 ms (ns) 1261 ms
(e.g. BEAR PEAR) .

e

Look Same/Don't Rhyme —— 1360 ms (ns) 1389 ms
(e.g. BEAR FEAR) _

\

"(ns)'" between two adjacent numbers indicates that they do not
differ significantly, ‘



i

TABLE 11X

Mean reaction times {across 8 sub jects) for stimuli used in

Experiment II, when one member of each stimulus pair was in

lower case print.

STIMULI ' What is-being compared T
Letter ‘Letter Rhiyma
Tdntity Identity
+ Rhyme

(Pairs used {n the letter-identity and letter-identity + rhyme tasks)

~

Look Same/Rhyme ) 1196 ms 1564 ms - ---
(e.g. DOAR soar) )

Look Different/Rhyme 1288 ms 1580, ms N
(e.g. BOAR core) ‘
(Pairs used in the rhyme and letter-identity + rhyme tasks)

Looi Same /Rhyme --- : 1626 ms (ns) 1459 ms
(e.g. BEAR pear) v

P

Look Same/Don’'t Rhyme - 1687 ms (na) 1692 ms
(e.p. BEAR fear) o T

<4
"(na)"‘befween two adjacent numbers indicates that they do not

-
o
‘4

differ significantly, !

i



TABLE III

Reaction timas to pairs of words

113

being compared far terminal letters - -

{dentity, rhyme, or both, in Expprimcnt III (Mean of 16 sub jects).

STIMULI What {s being Compared.
Letter- Letter- Rhyme
Identity Identity
+ Rhyme !
N
Look Same/Rhyma ! 1147 ms. 1394 ms, (na) 1348 ms.
(LS-SS, e.g. FORE sore)
“Look Same/Don't Rhyme . 1235 me. (nc) 1788 ma. (ns) 1747 ms.
(LS-SD, e.g. FOUR sour) ‘
Look Different/Rhyma o 1177ms. 1435 ms. (nc) 1658 ms.
(LD-SS, e.g. FOUR wore) ) )
) e . - ' * -
Look Different/Don't Rhyme = 1172 ma, 1361 ms. 1717 ms.

(LD-SD, e.p. FORE sour)

1 .
("(ns)" batween two adjacent numbers indicates they do not differ-

aignif!cnhtly;b"(nc)" betweon two numbers indicgtep that they were

oot compared because they required different responses to the same

ltiﬁuli.)

W’
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TABLE IIla

The stimulus pairs that were used {n Experiments III, v, and VI,

- . N

. RHYME DON'T RHYME' RUYME . DON'T RHYME
(LS-85) (LS-5D) (LD-8S) (LD-SD)
FORE SORE FOUR SOUR FOUR SORE FORE SOUR
BALM CALM BOMB COMB JBOMB CALM "BALM COMB
VARE DARE . WEAR DEAR WEAR DARE WARE DEAR
PAIR HAIR PEAR NEAR PEAR HAIR PAIR HEAR
SO' NO SEW. NEW SEW NO SO NEW
“TOE HOE TOW now  TOW HOE TOE HOW
ROLE DOLE ‘ROLL DOLL ROLL DOLE ROLE DOLL
ROLE QOLE BOWL HOWL " BOWL HOLE 7;_ BOLE' HOWL
BRAKE SNAKE BR.FJ\K SNEAK BREAK SMAKE BRAKH SNE:‘\I:{
HUE SUE HEW SEW  HEW SUE HUE SEW
RUFF BUFF ROUGH pOUCH ROUGH BUFF RUFF BOUGH
RONS LOWS ROSE LOSE . ROSE LOWS ,  ROWS LOSE
DUN BUN DONE BONE  ° - DONE BUN BUN NONE
KUK SUN ~ NON SON NUN" 50N NON SUN



115 t

5 ' N

oy
TABLE 1V / .
Mean correct reaction times to those pairs of words used both in
the correlated and the imperfectly correlated conditions in
' Experiment IV (means across 8 sub jects),

- Cowparison of Comparison of
terminal letters terminal letters
always correlated sometimes uncorrelated = ¢

-~ . with rhyme with rhyme
) ~
) - . .
Pairs requiring "same" - ° 910 ms 1083 ms
response (e.g. BARE dare) . '
Pairs requiring "different' - 980 ms _ 1206 ms
* yespqnse (e.g. BARE deer) T
P



Reaction times to

different letters in Experiment VII. Each of the

TABLE V

- 116

-
~a

!

Judge whether pairs of words had the same or

four conditicns

|y
-
sl

represents a mean of the times for 16 words, whegﬁlfhe time fiAr

each word 18 the mean of 48.§rials, 6 contributed by each of

sub jects,

"Same' pairs

"Different’” pairs

L

Pl

HOMOPHONES

951 ms.

976 ms.

v

NON-HOMOPHORES

961 ms.

-
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TABLE VI
Reaction times to judpe whether pairs of words had the same or

different letters in Experiment VIII. Each of the four conditions

represents a mean of the times for 16 words, where the time for
each word 18 the mean of 64 trials, 8 contributed by each of the 8

subjecta. The homophone pairs were presented in different blocks

than the non-homophone pairs, . N
' HOMOPHONES . NON-HOMOPHONES
>
. "Same' pairs ‘ | 1080 ms. 1070 ms.
. : . \ .
"Different" pairs 1159 ms.. (ng) 1154 ins.
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TABLE WI1

Reaction times to pairs of words being compared for terminal letter-

identity when the words ‘were presented one stop the other in
. X J .

Experiment IX. Each number represents the mean of 672 observations

-

contributed by 6 subjects.

STIMULI MEAN RPACTION TIME
Look Sams/Rhyme A 760 ms *
(LS-SS, e.g. FORE-SORE)
(nz)

Lock Same/Don't Rhyme . 766 ms %
(LS-3D, e.g. FOUR-SOUR)
Look Different/Rhyme 801 ms **
(LD-SS, e.g. FOUR-SORE)

: (ns)
Look Different/Don't Rhyme 813 mp **

(LD-Sp, e.g. FORE-SOUR)

'* These two figures do not differ reliably (t=.322, df=13).

#*% These two figures also do not differ reliably (t=1.05, df=13).

¢
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TABLE VIII
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A sample pretraining list and its.homophonic counterpart for
training and testing in Experiments X, XI and XII. Subjects
received 10 pretraining exposures to list A, then 10 training
exposures to list B and finally 10 test exposures to list B. .

PRETRAINING LIST A

FAIR

HAIR

SALE
DEER
SEER
| FORE

PORE

FAIR
MALE
HATR
SALE
DEER
FORE
SEER

PORE

HAIR"

FAIR
SALE
MALE
SEER
DEER
PORE

FORE

MALE
FAIR
SALE
HATR
FORE
DEER
PORE

SEER

. RHYMING WORDS, .

. SAME TERMIMAL
. LETTERS

R

NON RHYMING
WORDS WITH
DIFFERENT
TERMINAL
LETTERS

*

TRAINING AND TEST LIST B

FARE HARE B
HARE FARE
MAIL SAIL
SAIL MAIL
DEAR SEAR
SEAR DEAR
FOUR POUR

POUR FOUR

FARE MAIL - -

MAIL FARE

HARE SAIL
SAIL HARE
DEAR éOUR
FOUR DEA#
SEAR POUR

POUR SEAR
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TABLE VIIIa. -

Yean roaction times for 12 subjects to decide whether pairs of

words rhymed after two differant practice conditions with the

same atimuli (in Exporiment X).

Rhyms Training Letter-Ident{ty
Tralning
b
Rhyme Transfer Test, 775 ms. 824 ms.

Trials 1 - BO

Trials 81 - 160 : . 753 ms. "y(ns) 147 me.



N " TABLE 1X

Mean reaction times for. 12 subjects to decide whether pairs of
" words had the same terminal 3 letters after two diffcfont‘practice"

conditions with.the same stimulf (in Experiment XII).

v Rhyme Training Letter-Identity
: - Training

Letter-Idenfity ‘ ' _
Transfer Test, 679 ms . (n8) 697 ms.
Trials 1 - 80

Trials 81 - 160 - - 706ms. .  (ns) 716 ms.



Sample ProCrainlng lints nnd 4 pretraining and test ltat for
Experiment XITI.

RITYME

PRETRAINING

LIST

FOAR
FOAR
FORR
FORR
SOAR
SOAR
SOWR
SOWR

FOAR
FORR
FOAR
SOAR
FORR
SOAR

SOWR
FOAR
S50WR
FORR
SOWR
SOAR

foar
foar
forr.

‘forr

soar
soar
80OWT
sOWT

forr
foar
soar
foar
soar
forr.

foar
sowr
forr
80wWY )
soar
aowr

TABLE X

_LETTER-

IDENTITY

PRETRAINING

LIST

FARE fare

- PARE fare

PEAR pear
PEAR pear

(Rhyme, spelled the same)

FARE fare -

FARE fare
.F fear
‘P fear

* (Rhyms, spelled differently)’

PARE pear -

PEAR pare
PARE fare
FARE pare

"PEAR fare

FARE pear

FEAR fa}e
FARE fear
FEAR pare
PARE fear
FEAR pear
PEAR fear

(Don' ¢ rhyme, spelled dlffa{;ntly)

<
T~

TRAINING/
TRANSFLR
LIST

FORE fore
FORE fore
FOUR four
FOUR four
SORE sore
SORE sore
SOUR sour
SOUR sour

FORE four

FOUR fore
FORE sore
SORE fore
FOUR sore
SORE four

SOUR fore

_ FORE sour
SOUR four

FOUR sour
SOUR sore
SORE sour

122



TABLE XI

123

Mean reaction times to pairs of words.in Expériment XIII.

Rhyme Training

Letter-Identity
Training

Rhyme
Transfer Test
(8 subjects)

Letter-Identity
Transfer Test
(8 subjects)

694 ms.

650 ms.

(ns)

fapy
il

761 ms.

647 ms.

"
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AQnendii A: Reaction times for each subjdct™for the expeiiments

rerorted in this thesis, by stimulus condition.

In all cases, mean reaction times In milliseconds aye what is

o

renorted.

o ki

.
st




Subject

10
11

12

13
14
15

6 _ .
MEALMT:
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o

Tablf‘-/’A-I. ‘Expériment I; stimul) uced in letter-identity

and letter-identity + rhyme conditions. Reaction
times reproted in milliseconds.

Letter-identity Letter-identity + rhyme
Condition - Condition -
LS-SS pairs  ID-SS paj -5 pairs _ LD-SS pairs
(e-G| BOAR“ (G.g- P'OAR- °
SOAR) : CORE)
735 I [ T 836 S 919
848 983 1440 - 1216
924 1087 Co1tar U 1232
1162 - - 1285 1630 . 1743
847 954 1182 1312
658 689\' 825 oB42
793 918 122+ 1126
737 782 | 836 © 989
1026 1217 tag1 . 1741
819 852 1281 - . 1230
1321 o 1531 | 1444 Tt 1476
1085 1152 1688 - 1564
847 93 1650 1615 -
577 . 569 792 948
836 99 1290 1197
1121 .- 1219 1536 - 1371
896 999 1267 1283
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Table A-1I. Experiment Ij stimuli used in rhyme and
letter-identity + rhyme conditions.

Subject Rhyme : , Letter-tdentity + rhyme

Condition ) .Conditon
LS=SS pairs LS-5D pairs LS~SS pairs Le= pairs
" (e.g. BEAR- (e.g. BEAR-
._PEAR) -_DEAR)
1 940 999 860 946
2 1200 1500 1348 1430
3 1119 . 1523 1221 1329
4 17 1695 - 428 1691
s . 1234 vse 163 1274
6 - .863 887 9 -9
7 - 1509 1743 1468 1493
A 850 s 884 1088
4 -
9 1306 | 1617 1557 1604
1001209 1266 1278 1046 B
" - 1564 1670 1581 1645
- 12 1539 1516 1670 1718
13 1073 | 1411 1517 1589
14 869 \ 934 | 683 ;s
s 1346 - 1496 C1296 1459
16 _ 1689 15 1088 18

MEAN s 1261 Sy 1218 13
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Table A-III. Experiment II; stimuli used in letter-identity
and letter-identity + rhyme conditton,

Subject Letter-identity Letter-identity + rhyme
Condition Condition

IS5-8S pairs IN-SS palrs 1L5=-S8S pairs IN-8S palrs
‘ 1

1 1881 2221 2112 2013
2 1237 1338 1438 1608
3 - 1613 1565 - 2274 | 2298
4 | 1060 1158 1728 1675
5 758 788 756 849
6 - 1544 1637 2091 1902
7 871 | 942 1196 1449
8 618 _651 _759 846

“EAN: 1196 1288 1544 1589

[ oL T RO
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Table A-IV. Experiment II; stimuli used in rhyme and
letter-identity + rhyme conditions,

L

Subject Rhyme . Letter-identity + rhyme
Cordition S Condition

1S-SS pairs 1S-SD pairs LC-SS pairs 1S-SD pairs

]

1 1915 . 2383 19€6 2363 |

2 1486, 1680 1571 . 1881

3 1531 . 2040 2679 2356
4 1935 2043 1829 1857

S - 876 827 900

6 1920 2263 2129 2197

7 1229 e T 1196 1070
8 __ 850 933 ,.810 868

VEAN: 1459 1692 1626 - 1687

{13 - P
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Table A-V. Experiment III; letter-identity task.
- _J,',ﬂ
Subject LS-SS pairs LS-SD paire , IPN-SS palrs IN-SD pairs
, (e.g. FORE- {e.g. FOUR- . (e.g. FCUR- {e.g. FORE
sore ) _ _sour) sore ) sour) .

1 906 861 I 7 - 3 . 954

2 541 - 538 553 : 592

3 555 566 . 600 575

4 1911 1974 1492 1503

5 1088 1220 1133 . 190

6  1B32 20271 . 182 1851

7 598" 564 564 - 585

8 : 1082 1197- 1324 1259 .
g - g7 1159 1236 . 1165 ,
10 11650 2070 1810 1924

11 _ 999 894 989 90

12 1503 1661 , ' 1498 1448 -
R 1339 1441 L 1237 1155

14 1c04 . -1CES 1174 1216

15 1066 1124 1108 naA

16 Do 1353 I T A 1207 C12

EAN: 1147 1235 .. 177 172

: »
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Table A~VI. Expefiment I1I1I; rhyae task.
cubject LS-SS pairs LS~SD pairs ID-56 pairs ~ LD-SD pairs
Py . .
1 981 1446 ] 118C 1153
2 1 719 676 ' 720
3 *[ 768 921 895 955
4 1534 1890 2054 2338
g 1362 1552 1538 Y612
6 1204 1717 1542 1568
7 780 936 879 ' 902
8 1265 1672 1606 1763
9 1620 2354 1921 1889
10 1599 2703 a0 ¢ 2651
1 .- 1414 1631 1625 1 587
12 1628 . 2138 1869 1872
. ~ , T
13" : 2038 2202 2458 2246
14 1533 2103 \/ 2071 1381
15 1527 1862 ‘\\ 1851 1768
16 1654 s 2089 2442
TAN: 1348 1747 7658 1717
e
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_ - {
g Table A~VII. Experiment III; letter-identity + rhyme task. .

'Suﬁject [S-SS ralxs 1S-SD pairs ID-58 palrs LD-SD pairs
1 1194 ,A 1742 1742 1189
2 . 594 611 " . 600 607
3 654 - 743 657 . 690
4 - 1989 2149 1390 1555
5 1148 2059 . 1142 1200
* 6 - 1718‘ ) 1891 1674 1618
"7 b 613 o 699 662 _ 641
8 1510 CoamT . 2064 r 1896
9 1929 2310 | 1796 1638
12 2153 L2906 .24z 2129
1. 1164 - . 1470 1383 1177
12 1634 207 1537 1506
13 | 1814 2197 2064 1896
11/ . 362 3 161 1764
15 1296 ( 1717 - 1343 1476
TR g0 1506 1422
MEAN : 1394 1788 1435 . 1361

-



Subject

and "noncongruent®” stimuli.

Congruent Conditlon

MNoncongruent Condition’

138

Table A-VIII. Experiment IV; cmparison of "congruent™-

15-SS pairs  LD-SD palrs  LS-SS pairs ~ LD-SD pairs -
(E-g. B_ﬁ,ﬂ‘_"’ (e-g. BARE‘
. daTe} deer
1391 1464 1568 1631
1267 1352 1432 1519
r
618 660 ' 870 917
945 1015 1125 1279
893 985 1200 1354
487 561 585 760
664 738 797 931 {
1017 1068 1083 1253
“510 980 1206

ar
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a
" Table A~IX. Experiment VII; letter-identity task.
Subject - Homophones . “- Nonhomophones
[S~SS palrs 1D-SS pairs 1S-5S pairs . LD-SD pairs
“{e.g. FCRE- (e.g. FORE- (e.g. SORE- (e.g. SORE-
fore) . _four) sore ) ‘ sour)
-
1 1t 1252 . 172 5 1202 ~
2 660 . 679 666" 700
) ) - f
3 ©1313 : 1360 1328 L1301 -
* ,
4 . 1528 1420 1542 ' 1453
: : N
5 743 763 ' 732 Y, 795
2 ' | |
6 | 563 ' 603 * 568 - 625 N
7 530 562 530 540
LEAM: 952 379 957 977

Interaction measure (derived by using performance-on LS-<S palrs as
2 baseline for performance on LD-SS pairs for homophones,
and on LD-SD palrs for nonhomophones. The measure is a t-test
-comparing the difference between the entry in column 1 and
that in column 2 with the di fference between the entry in _
column 3 and that in column 4): t=.582, df=15 (not cignificant)

\
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1]
Table A=X.. Experiment VIIIjletter-icentity task
Subject Homophones Nonhomophones
LS-5S palrs LD=-SS palrs LS-SC pairs ID-SD palrs
/ (etgo FORE- (e-g- FORE- (e-g- S{JRE- (e.g. SORE-
fore) " _four) sore) . psour
i : !
1 875 985 789 974
2 921 1000 | 967 1076
3 1259 1390 , 1031 1183
4 883 846 - 940 896
5 Y1189 . 1254 1164 1257
6 1533 1616 1683 1658
7 1089 1169 1049 1114
8 892 o84 913

YEAN: 1080 1160 1055 ‘!144

Interaction measure: t=.444, df3!d (not significant)

Compartéoa~of homophone and nonhomophone "different” pair responses:
t=.54, df=7 (not cignificant) :

~
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Table A-XX.  Experiment X;: transfer to rhyme task.

Subject First 80 transfer trials Last 80 transfer trials

Rhyme Letter- Rhyme Letter-

Training Identity Training Identity

_Training h Training

1 ' 4453 559 469 846 N

2 866 938 | 832 - 718 ‘
3 529 587 559 552
4 . 509 574 \ 470 ., 536
5 620 0 649 701
6 - 618 ‘ . 750 579 L
7 118<-3 _. 1075 1177 - 1074
8. 1\083 1235 1006 : 1060
0 o . e93 674 832
10 ‘ sen . 780 710 693
1 909 906 953 806
12 8 _809 83 189

MEAN: 775 823 755 750
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Table A-XII. Experiment XI; transfer to rhyme task.

~

Subject First 80 transfer trials Last 80 transfer trials
: Rhyme letter- . Rhyme Letter-
Training Identity . Training Identity
Training ' . Tralning
1 1106 1121 1001 1006
2 686 698 557 694
3 954 071 796 - 803
4 - - 814 1040 715 815
0 N - '
5 762 912 765 - 865
6 851 - 777 785 720
7 . 640 501 632 531
8 - BBt - 792 821 742
VEAM : 837 . 819 ' 759 772
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Table A=XIII. Experiment XIIj transfer to le‘tter-identlfy task.

Cuhject First 80 transfer trials Last 80 transfer trials
Rpyme Letter- . Shyme Letter-
Training Identity Training .Identity
' Training Training
, Pl
1 : 531 522 520 495
2 724 729 ' 730 761
3 488 . 541 | a80 © %34
a 533 " 521 516 a9 )
5 . €82 732 706 - 709
6 663 ' 588 651 -~ 544
7 837 833. g3t + - 898
8 970 - ,943 - 924 899
9 734 841 - 723 80O
10 - g8 129 . 629 | 740 .
11 997 . . 834 752 735 \
12 782 - 777 692 753
MEAN: 7&) 7 6 79 ‘ 397
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Table A=-XIV. ~ Experiment XI1l; transfer to rhyme task and to

" letter-identity task.

Cubject , Rhyme task

Rhyme Training

M : 502
2 . 74
3 | 508
4 - ,i492
5 657
6 - 597
7 1M6. .

g
MEAN: %94

!

a e

Letter-identity Training

515

894

1030
764

Letter-identity task

Rhyme Training

9 L7122
10 . 549
", 930
12 840 )
13 - 523
12 T 413
15 482 A
. 2
16 . 667
MEANt : &0

Letter-identity Training

612 . “

-t
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Appendix B: Reactlon times across stimuli, rather than across

hsubjects, for those experiments in which such analyels was possible.

Reaction times are reported in milliseconds.

)
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Table B-TI. Experiment .III; letter-icentity task. The word-~
groups can be found in Table IIT a. Coe s

ord-group 15-SS pairs L5-5D valrs ID-°S pairs LD-ED palrs

1 1222 1196 1200 1248

2 1198 . 1228 1186 1108

3. 1209 C- 1289 1216 1272

4 165 | . 1248 "1422 RS

5 911 « 1096 956 928
6 1207 1094 1087 1120 -

7. 13g 1104 . 1193 1044

B 1126 1151 1128 , 1234

5 1256. 1468 1429 1316
oo mare 1180 1267 1204 ‘
"o 1007 14T " 1061 BREEY "
12 1326 1394 | 1195 1215

130 . L 3 1139 1201 1082

o 1038 1 174 1o

e e kR

TEAN: 1147 - 1234 177

(11.8. There are some minor discrepancies hetween means obtained from

these analyses and those obtained by across-subjects anlyses; these
emall differences are attributed to round-of f differences in the
FOCAL program used to analyre.data. -In no case- are the discrepancies
large enough to cONCern us. ‘

Tre difference between column 1 and 2 means is significant (£=2.2, df=13);

that oetween column 3 and 4 means is not’sigqificaat (£=,29, df=13),

[e=_g -

I



The difference hetween
that between columns 2 an

-2
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columns 1 and 3 1s significant (378.953, d
d 4 is not (t=-.52, df=13). ‘

L]

Table B-II. Experiment III; rhyme task
Yiord-group 15-SE palrs L6-SD pairs [D-55 pairs “1m-€D palirs
NG .1
1 1433 1798 1699 1650
2 1288 1645 " 1614 1543
3 1368 T 143 1451 1752
p 1280 1774 - 1508 1796
5 1050 1713 1631 1823
6 1293 1765 1642 1747,
7 1258 1735 1683 1503
8 1319 1616 1727 1804
¥
9 1265 1745 1629 1787
10 1693 1735 1885 1730
11 1325 1746 - 153€ 1668
12 1584 1844 1857 1599
13 1435 1772 157€ 1648 .
14 1272 AT - 1730 7o )
T =5 724 TEES 7o

£=213);

&
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Table B-III.  Experiment III; letter-ldentity + rhyme task,

“.ord-group

10
11

12

e o et WU e R e e

ey

H
LE-CC pairs  Lf-D palrs  LD=SS palrs L7 palrs
1454 1685 1347 1363
1416 1816 1318 1350
1486 1799 1577 1323
1356 1755 1310 1339
102 1618 1283 1026

© 1342 1836 1308 1447
1481 1630 1352 1376
1428 1559 1297 1370
1443 1659 1538 1344
1509 1728 1563 1383

T
1218 1845 1245 1338
1644 1880 #1669 ‘ 1549
1400 1770, 1385 1384-
1275 201 1400 1420
1392 1762 1399 1358
e y

k\

4

<



Word-group

10
Rl >

12

13
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Table B-IV. Experiment UIT; letter-identity task.
Homophones Honhomophores
1e~-5S palrs ID-S€ pairs [S-58 pairs. LN-SD pairs
906 973 888 916
B =
896 986 1080 965
1002 994 892 1040
855 921 1044 957
985 1024 998 948
900 973 944 979
2960 983 993 969
1@ ‘931 945 1012
975 1007 895 98
928 1045 983 103
979 1020 1023 . 933
. 981 887 963 936
927 918 ;908 942
1061 974 908 982
888 1010 992 1094
913
962 976 946 203
_-3'5-1_ 976 9€1 974
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Table B-V. Experincnt VIIIj letter-identity task ,

'}lor}tophoné's - Manhomophone s

Vord-group [.C-"C palrs ["=5" nairs [€-CC mafre D=5 palrs
1 ‘ 1088 1066 1028 1118

2 1070 1102 ~ 1079 1174

3 1108 1314 1098 1162

4 1071 © - 1157 1081 1143 /\
5 ' 90 1084~ 1099 1110

¢ 1134 . 1193 _ 1041 1193
7 1066 1243 1048 1158

R ‘ 11.42 1165 ©o1123 1134

. ' !

9 1032 \ 1166 )022 ' 1134

10 133 N7 1013 - To1199
1 ok wm may . 1133

17 1017 119 1052 1122

13 : 1004 Yot 934 1095

14 1197 | 1176 ‘ 1126 . 1254

15 1100 p 1242 1121 1242

16 1048 1091 1oL 1098
DFAN: 7020 1159 1075 114

N~ e
/;. S

e mias e .ﬁ;ﬂ:«hﬁ?!&‘s‘mm'mf»""""-" N \
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Table 3-VI. Experiment I¥; letter-icentity tack.

'.!ord—'group LE=-€C palrs LS-9D pairs IN-€S :airs ID-S7 pairs
3

r

1 800 725 798 823
2 793 765 793 767
3 786 823 819 952
4 BOO - 823 822 . 821
5 . 615 714 640 705
AN
6 B (o7, 648 806 758
7 797 - 692 ) 765 783
8 706 755 790 807
9 . 979 962 998 937
10 . 762 680 77 T
11 721 796 ' 781 763
12 804 816 3 863
13 600 763 766 L
14 685 . 7 179 LIRS
VEAN 2 780 766 . 801 . 813,
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Table B-VII. Experiment III; comparisons between the
three tasksyacross word-groups.

Stimuli ) . What is being compared.
Letter-Identity = Eetter-identity ‘ Rhyme
+ Rhyme

)
[5=GS ‘ 1147 . t = 10.61 1392 t = 1,5 % 1347 .
pairs Vo '

\

LS-SD 1234  { nc ) 1762 t = .98 % 1724
pairs .
LD-SS . 1177 t = 8.47 1399 (nc ) 1655
pairs ) .
Lh-SD 1171 /¢ = 6,42 1358 t = 7.1 1701

palrs

-

All t values refer to compa;iéoné of the numbers between whleh they
occur in a row, and all have df = 13.

"(Lnﬁ " between a pair of nunbers indicates that it was inapnropriate
to compare the times, cince a different response Was demanded for one
© of the .tasks than for the other for that partictlar stimulus type.

s . . : ~

\. * This value of £ is not large enoﬁéh to permit the conclusion that
these numbers differ significantly.
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Appendix C:  Error analyses. The number of errors are reported as
decimal fractions.

I3

A

U Jp e ot T ¥t | 11 T SR CINE L .
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Tahle C-1I. Experiment III; comparisons betwcen the three
tacks, acrons cubjrcts. Frrore anc reperted as
decimal fractions.

ctimubl _ What s being comparec.
Letter-identity Tetter-identity Ehytle
+ gdhyae
]
.-
LS=-55 LO7 t = 1.4 % o) t=1.7* .02
pairs
LS"SD 006 ( nc ) \022 t = 2.6 .26
palrs
Ln-c< - .04 tw 83+ 7 ( nc ) 14
pairs )
L=-2n | <O t = ,0O* e t = 4.0, 25
palrs

All t values have df = 15.

"( nc )" indicates comparison of the numbers between which it occurs
{e not appropriate becaure cf Qifferent recponse recuirements.

"% This value of t indicafos that these nuwibers do not ¢iffer significantly.
The large difference in error:rate petveen Thyme and letter-identity +

rhyme contitlon can he accnounted for tn a nunber <f vaye, indib@tvd in
the dieccussion reciion of Ewyperiment 111, N

S



