AUDITORY INTERFERENCE AND PHOWCLOGICAL ENCODING IN REAMNEC FOR

MEANTNG

Joan Chrisvowitz

A thesis submitted to the Faculty of ‘Arts,, University of the
Witwatersrand, Johannesburg, in fulfilment of the requirements

for the degree of Master v Arts.

JohanﬁESburg 1983




ABSTRACT

The main 'ainr Gf the present reseéich ’was ‘ho xWVPECIga;a Lhe:
effects of auﬁmtory interfaring stimuti and  an artlcu1atory‘
‘supprassion C&ak on pra~ and pos tle\ical phonologlcal encoding
during reading. Sixty undergradua;e stuﬁents performed a Prose
ﬁomprehansmun task (Experimant 1) and a Nﬁnwnrd—rhyming task
(Expe*iment 2) undey cenditians of INTEREERENCE and NO INPUT. An
zalyﬁis of ccya:ianca’ and pust~ho§  t-tests revealed that
ééﬁéntieailyfand syntactically complex vérbal‘auditory input had
the greatest interfering effect on the speed of  performance of
the Prose Comprehensjon  task, - Mo ‘othern-,results' vere
‘staﬁistically - significant.  Twenty undergraduéta SCudents
~{Experimenﬁ 3) and cwency‘dhildren (tén dyslexias, ten normal
readers - Experiment 4) performed a Magnitude Judgment tagsk under
conditions of INTERFERENGE ‘and ,NOf’iNPUT. Prose ' auditory
intérfarenca' and  an fartidulatory sﬁppressihn~ task did not
gignificantly slow down the performance offskilléd readers whiie
prose dinput did slow down the performande of both dyslexickénd
normal -children. Magnitﬁde Judgnent accurécy data was not
gnalysed due to the low error rate. The resul&s of the present
research ‘Were interpreﬁed within = the framework of &
neuro»cogniéiﬁe model of reading based largely ‘6n Luria's
'neuropsychologiCal model of the working brain" and Mortén'S'

"Logogen" model of word rﬁcognition.
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"reading ‘research.

CHAPTER ONE: ;INTRODUCTION

"...a real understanding of language will
not be achieved until we have a reasonable
notion of ite neurological mechanisms"

- . {Geschwind, 1976, p.83),

"It is necessary to try to déscribe levels of
the organization of language rather than to
look for their localization" 4 ‘

- - {Dimend; 1980, p.327),
‘Geschwind's  (1976) statement regarding language'~is equally
‘applicable to reading. However this claim mustrﬁe’témpered by
Dimond's (1980) argument, In the light of these statements the
present research aimed at striking a balahca bétweeﬁka cognitive
approach to reading and relévant'neurOpsyChoiogical studies and
theory by studying the effect of auditory interference on the

reading process,

"The integration of these insights should be
mutually beneficial, and provide a theoretical
framewerk that is capable of reflecting the
complexities presented by the functional
organization of the brain"
‘ - (Philips, 1982, p.21).

‘In a review of reading'resaarch reports betweeu 1900 and 1975,

Bruton (1977) has polnted to a aumber of flaws inherent in'mu¢h

In particular, he mentions that ‘reading
research is often inadequate due to:
i) flaws in the design’&f the studies,

11) the majority of studieg

beingkcorrelational rather
than experimental inm nature,
iii) there being no experimental basis for the‘mdre

prevalent definitions of treading,




1v) the fragmentary nature of the experimental research

on reading compreheusion that doas exist,

~In the present research an attempt was made to overcome these

flaWs.

The central questlon 1nvest:gated by the present research was the

role of phonological encnding durlng si lent readlng for meanlng.

Although the phenamenon of "inner speech" (Huey, 1908) duxing

silent reading has,been«referred to and studied from the time of

the earliest research into the reading Process, its exact ndture

and role 1n readingkremains concroversial.‘ There are numerouo

studies purporting to examine "inper speech” prooesses in

 reading, but no single preaise definition of phonological

encodiqg' has 'Emérgeﬁ. At most, such studies have identified

cértain characteristics of "inper speech” which are reflected in

the  names given to thls process by various réséarchers,

,Baddeley (1979)  tas referred to an artlculatory code",

‘presumably,basad on the covert aLticulation of the ,.inted word,

and used to "hol&" a particular "chunk“ of information Which hasf\

besn ,reaa in a temporary memory buffer store‘ while the netr

"ehunk" of information is processed. There is evidence from

SCUdies‘bf short~termimem0ry (Craik & Levy, 1970; Crowder, 1978)

for the existence of an " acoustic" or~“auditory“ code which |
facilitates the

serial recall of letter strings, partlcuiarly

when such letter strings are not acoustically oonfusable (e.g.

‘m qQr st ) - Baron (1977} has referred to phonemjc re*e‘** &

aslig

whereby the letLers of a printed word are translated into their

corresponding phonemes. This definition is the one which most
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‘closely approacﬁes the definition of ”phbnolbgiéal encoding" as

it is used in the present research.

In the present vesearch "phonological encoding" refers to the

process whereby the printed word is translated into an abstract-

phonological/phonemic equivalent. It may vecur at syllabic level

or at the level of the whole word. It involves the use of the

“auditory equivalent of the ptinted‘word but is not ddentical with

the "auditory! or acoustic" codes referred to earlier.
Phonologiéal encoding may take place prior to the accessing of
word meaning in the internal lexdicon, or aftg‘yfﬁxical access has

occurred, depending on the demands of the tas..

Several authors have addressed the question of what role
phonological ‘encoding plays in the reading proceés. Some

regearchers (e.g. Levy, 1975; Rubinstein, Lewis, & Rubinstein,

1971) claim that phonological encoding is essential to all

reading. ‘OChers (e.g. Baron, 1973;  B¢wer, 1970) claim that

reading is a purely visual process and that phonological encoding

may in fact slow or hinder reading. Yet others (e.g. Coltheart, -

1978; Meyer & Ruday;, 1973; Moxton, 1978)  present

"dual-processing mo +.8 of reading which assume that both visual

‘and phonological routes to the internal lexicon exist and are

used according to the demands of the reading task., The presént
research adopts a "dual~pr§cessing" 1appfo&ch to the stud§410f
reading, and kin accordance with Forster antd - Chambers (1973)'
distinguishes between the use of phonological encoding prior to

lexical access (prelexical or nonlexical phonological encoding)

P et . ot e = ~

e




and after lexical access (postiexical phonolbgical eHCOding).

Many studies ha?é attempted to investigéte the process of
phonological encoding duting reading by interrupting, blocking 6r
interfering with it¢t The major source df intexferencekthus~far
,hés béen the use bf an. articulatory-suppressién‘taék; It'hgs
‘beéﬁ assumed that the “inner speech“ which occurs during reading
is rglated td,"dutar épeech"»and wiil hence‘be intexrupted'by a
taskywhich; for example, requires the subject to repeatedly say:a
word (eig; "ehe! ér’"bia"), of "shadow" a list of digits out
loud, while simQ1taneohs1y perforﬁing’a reading task. Results of
studies using the articulatofyv suppression task pave Bgen
inconﬁlusive and contradictory, In thé prasent reseéarch the
inadequacy of the artidulatoty suppression technique was
discussed, and auditory input (verbal and non-verbal) wasrused‘tq

interfere with phonological encoding during reading.

Not nn1y~che articulatory suppregsion tasks, but also the reading
tasks employed in pﬁevious studies investigating‘ phbnological
encadihg‘and‘the reading process, have often been inadequate,
Rather ﬁhan using tasks direccly invelving the entire,process of’
extracting meaning from the pfinted word, most previous research
hgs employed simple ~t38ks involving ’isolatad4 aspects of the
reading prQCess; for example, . visual word and pattern
recognition, lexical decision tasks, or shott—térm mEmory;:asks;
It has been assumed that if phonolegical encoding is necessary‘ﬁo
one of these processes, then, because these processes arg

involved in reading, it must play a similar role in the reading




process. However, this assumption may be illfounded. Although
word recognition, lexical decisjon and short-term memory are
important asprets of reading, the reading process as a gggég‘ia
 more than the sum of'its constituent processes, Thus the‘tésks
uséd in the present vesearch involved the entire reading_process,‘

rather than the isvlated processes which constitute reading,

Tasks involving both prelexical or nonlaxical phonological

encoding (nonwordnrhymingj, and'postlaxicaliphohological encoding

- with a memory load (prose comprehension) and without a memory

load (magnitude Judgment) -~ wers used.

With respect to: the practicél‘ implications of - the ’prasenn
resaaich, there have been suggestioﬁs that developmental
dyslexics exparience difficulciesf in the wuse of phonological
encoding during reading, but fewkeﬁpirical studies or conclusive
results have &een fortheoming. Some researchers (e.g. Hulme,
1921) have argued that dyslexics reiy too heavily on the visual
route to meaning during'reading, while others (e.g. Barron, 1981)
have argued’;that dyslexies' difficulties arise from an
over-reliance on phonological encoding while reading; S8Edll
others (e.g, Boder, 1971) argue that three groups of dyslexies
exist: those who have difficulty in using a phonologieal encading“
route to meaning, those who rely ‘coo heavdly on phonblogieai;
encoding during resding, and those who have difficulty in using
both visual an& phonological routes to meaning. The aim of part
~of the present research was to investigate phOnélngical’encoding

by developmental‘ dyslexics.  If the nature of dyslexics’

diffienitirs in using phonological encoding during reading conld

S e
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be specified, remeliation that involves training dyslexic
children in the appropriate use of phonological encoding during

reading could be implemented,
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CHAPTER TWO:  PHONOLOGICAL'ENCODING AND READING
The presence of "inper speech" (Huey, 1908) during silent reading

is a phenomenon much reported in the litervature, but the exact

role played by phonological emcoding in the process of extracting

“meaning from the printed word remains a controversial issue.

It is likely that children learn to read by linking the sounds of
words in their already well-established aural vocabulary with
their graphemic representations in print:. |

"If the beginning reader is to take greatest
advantage of an alphabet and of the language
processes he already has, he wmust convert
print t¢ speech or, more covertly, to the
phonetic structure that ip some neurological
form must be presumed to underlie and control
overt speech articulation'

(Liberman, Shankweiler, Liberman,

Fowler, & Fischer, 1977, p.207).

However theories regarding the role of phonological ¢ncoding in

the acquisition of reading ckills have been contradictory.

Geschyind (1974) elaimed that:

“There 1s some «elinical evidence that
beginning reading processes  are  more
dependent on  visual perceptisn  than on
auditory abilities .., By contrast reading
success at later gtages, when analysis
becones necessary, 1is more dependent on
~auditory than on visual perception"
(p.271-2).

There has been evidence in the literature Supporting Geéchwind's
(1974) statement, TFor example, Barron and Baron(l977) tested
children in the first through the eighth grade on a word-picture

matching task. Subjects had to say whether the items rhymed, in

a sound task, or "went together" in a meaning task. A concurrent




articulatibn task (repeaﬁing”the word "double") interfered with
the ggggg task but not with‘bhe méaﬁing task across all age
groups. ’Tha'authors cohéluded that all children can get meaﬁing
»frémfprinted Words directly, without the use of an inﬁervening
| phonemic code. Although chis study does not support Gegchwind's
(l974) argument in févﬁur of a deVelcpmental/switch¢fr6m the use
of a visual reading strategy to the use of an auditory cede, it
does provide some evidence for ~the use of a visual reading

ﬂétﬁahegy by young readers,

On the other hand; evidenée for ihe use of phcnélogical’enaoding
by begiuning readers has been more prevalent. Liberman et al,
{19?2} investigated phonetic ‘gegmentation  and’ rEQOAing in
beginning ra&dats* They argued‘than while phonemic 1:coding is a
difficult skill for children to acquire, it 4is necessary to
enable them to read novel words. Learning new words by a "whole
word" method ia slow and stretches storage capacity beyond its
Iimits; each new word 5&8 to be learnt as if‘it were completely
novel, However thé use of phmnemic’segmencation and recoding
enables ehildren to dvaw on thelr exiscing knowledge of sounds
~and letters énd,'at least to the extént that the novel words have
regular grapheme~phoneme corréspandencea, 15 more economiéal; To
test this argument, Liberman et al. investigated the performance
of good and poor beginner readers on a task requiring the serial
recall of letter strings which weve either vphonaticaily
confusable, e.g.‘b ¢ dg t, or phoﬁeticélly nonconfusable, e.g.
kh k 1 g r. They found that in general good beginning readers

rade fewer errors than did poor beginning readers. Although
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phonetic similarity of thefletters in a letter string cauéed some
deterioration in the recall perfdrmance of all children, this
similariﬁy effect was greater for the good readers ‘than for the
poor readers. ,Libermén et al. concluded that good beginning
reédets,made gréatar use of a‘phonoldgical code iﬁ performing the

task than did poor readers, and that "phonemic xeéoding" i3 thus

~essential to proficient reading., However this conclusion is not

wholly justifiable due to methodological flaws in the study ~ the

latter strings'used, e.g, b d pfg,'were not only »phbnetically

confusable but also visually confusable, Moreover it is doubtful

whizther the conclusion reached here on the basis of a suort-term

memory - task may be generalized to the complex skilledvréading

process.

Bradley aﬁd Bryant (1983) have providéd furtherkevidence of a
link between children's phaonological awarenass and reading. They
conductad a 1ongi&udinai study whereby they maasuredrchildren's
skills at sohnd cazegariéation‘before they had started to read
and related these to their progress in reading and'spelling over
four years. The children's ability to categorize sounds was
agsessed by meaus of a task requiring them to ddentify the “odd"
sound in & list of 3 - &4 words per trial all but one of which
showed a common phonema, A gubsample of the group participating
in  the longitudinal study was also given tralning 4n sound
categorizaﬁion. ‘The results obtained revealed & definitu
pOsitive"relationship between children's skill in categorizing
souhds and Eheir success in reading and spelling at the end of

‘the four year period. Although this study has indicated that the

e

P




o e TR e

P ok B S

10

cability to make phonological Judgments ig an important

pre-reading skill it did not directly Cap the process of

phonological encoding during reading by children.

Doetor (1981) and Doetor and Coltheart (1980), using tasks more

repreeentative of the actual reading process at both single word

and sentence level have shown that while young children between

the ages of 5 and 7 years rely heavily on phonological encoding

while reading silently for meaning, this reliance on phonology
diminishes with age and reads ing ekill Younger children made far

more false positive responses in judging whether sentences such

as I HAVE KNOW IIME are meaningful, than did older children and
adult skilled readers. Such errors could mot be attributed to
poor spelling or visual similarity bLetween the incorrect word in

the sentence and its correct counterpart.

To summarize, the exact role played by phonologioal encoding in

the reading process remains a controverstal lssue. It ig likely
that children learn to read by 1inking the sovunds of words in
their already Well~established aural vocabulary with the ‘printed

word, but theories regarding the role of phonological encoding in

the acquisiLion of reading skills have been contradictory. Some

researchers (e.g. Barron & Baron, 1977; Geschwind, 1974) have

argued in favour of the use of ‘a puraly visual reading strategy

by young readers, However there has been more evidence in the

literature (e.g, Bradley & Bryant, 1983; Doctor, 1981; Doctor &

Coltheart, 1980; Liberman, et al,, 1977) 1n favour of the use of

some form of phonological encoding during reading by proficient -

O T e L
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beginuing readers.

With 2 ard ke the wole of phouclogical oeucoding in silent
enading for meandng by ghilled adulie, some researchers have
aﬁgu&a that phonological euncoding is eogentlal to all readina‘
Othiors héva avgued  for dts vedundaney . Beill othéxa;khave
‘gmmpoaed "dpal-processing” maﬁéldx aceording  te  which
phonologicel sucoding o diﬁfexeﬁainlly employed depending on the
agtnre of the reading task, kmha rolevant literature will now be

wayiaved,

8.1 Puonological encoding im esseatisl to reading

This wiew L¢ held by those who assums Shat the process of

phonalogical enceding is central to all reading._ In a seminul
paper, Rubinsteln, Lewls, and Rubinstein (1971) Have zrgued for

the essential wole of ‘phonemic recodimg" dn  wisual  word

- zecognition, which, it is assumed, is a central yayt of «tbe

veading process. A lesical decision task* was used, which

javolved & osubjeet's responding by pressing a YES key whan a

kaingle lether string presented Lo him on a computer screen was a
legitimate English word®, ox a NO key when the lattey stfing‘was
not an English word, Rubiustein ek al, found that deciSion

. latenciss were longer If nonwords® were orthographically lagal*

and  pronounceable and/oy homophounle® to English words. This

P

“ ALl terms mavked with am * are defined in the GLOSSARY p.159,

ﬁ“i& : .ﬁ’f‘ - ‘ ’ e"‘"‘\mk N




supports their hypothesis that phonological oncoding takes place

even when the word is presepted visually. They also postulated

~ that such encoding occurs simultaneously with the dunitial

perceptual analysis of a word Into its graphemes®, and that the

phonological representation of the word is used for lexical

access¥, However their findings do not rule outt the pogsible

‘existence of & visual lexical accese route. Illegal and

unprahnunceable nonwords may be rejected on the basis of their
illegal nrthographic representations*, prior to lexieal aecessgk

while 2 visual route may be used to access legitimata English

- words.  Furthermore, caution must be exercised in the

interpretation of the résultsmaf this study due to a nnmbe: of

inherent wmethodological flaws. = Coltheart, Davelaar, Jonasson,

and Besner (197?)‘haveVidentified thrae Such‘flaws7iﬁ‘Rubinsteih

et al's study, naﬁély: o | oy
1) "Their YES effect is‘not significant using

Cstacisti . snalyses  which treat both

subjects and-words as random wffects (Clark,
1973)“_This means that their conclusion that
less frequent homdphonas have long YES times
may not be;generally true for all'sﬁbjacts
aﬁd ‘all hbmophones",' (Coltheart‘ at  al.,
1977, p.542); e
ii} The majority of homcphones‘used~we:a less
frequent oﬁes, and thé non?hdmophanic words
with which phey wére kcompéred were knaﬁ
matchéa ih tefﬁs of word frequency, part of

speech, or number of letters;

N
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1ii)  visval ‘similarity betwgen words and

ﬁonwords was not eontrolied for.
Also, the error data’was not analyzed and thus the poésibility o
“a, speed-accuracy txadéwcff rcould not - be inveSﬁigated¢
- Furthermore, the simpla‘ﬁature of the experimental tasks used by
Buhinstéia,'et‘al. hay nbh'aliQW‘the genéfalizatio# of thei: 

‘conclusions to more complex reading tasks,

Parkin (1982) also used a lexical décisioﬁ task to inveStigaté
the role ‘of ‘phbn¢ngical énéuding in reading. Half of the
Engi&sh words used were regular® while the other half were words
with irregulaﬁ grapheme~§haneme borrespundénces ("ex@eptihn“z
- words). Althougb each regular word (é.g. grill) was matched with
';n ~ exception ‘wcxd, fe,g, gzuge) ih‘ terms of = frequency of
securrence, paxt'kpf, speech, number of letters and number o
syllables, no attéﬁyt was made to control Ffor wvisual similarity
between the words, Also, no attempt 7waé made to ccntrol:for
visual similarity between the English wérds and their nonword
counterparts. rPa:kin found'that décisionklatency”fdr~“axqeptién”'
words was longer than for ragular'words and concluded that:

"these results indicate the existence of a
phonolegical recoding stage in,reading“(p.AB)

He also argued that thé, unics invglved  in such 'phonologicai
encodihg may be largef and more wholistic than singlé:gréphemes.'
That i1s, encoding of the word inta its phonological equivalénﬁ
may involve the use bf phoﬁology aftér fhek initial sensory
‘régistration of the combination‘ of ’single graphemes  which

constitute the word. These conclusions may not ba entirely




‘alld howevér, due to Parkin' & iailure to control for visual
similarlty of the words and nonwords used and his failure to‘
include and comment upon the nonword latency data. Furthérmore,
the assumption that because phonological encodlng appears to be

essential to the lexical dau:sion elementjof the reading task, it

~1s also essential to tha reading process as a whole, may not be

valid.

Other researchers have used different expeximenta~~ procedures to

demonstrate the 'neceSSary role of phoﬁclogical 'éncc&ing in

,reading. ‘ Springer (1976) used a semantic uomparison tasL. to

investigate phonologdical encod*ng during reading One. grbup of
subgectsfwas sequentially presanted with visual WOrd triads iﬁ
wbiﬁh_'tﬁe first two words were hetérophones*  or unrelated
coﬁtrols, while a,seéond grou§~viewed rhyming WOrdé or unrelatéé
controls. The subjects were requivred to press either a YES key
or a NO key depending on whather or not the third word of the
trlad"was synonymous with either of the Llrst two ‘WOrds;
Redc*ion times to 'bonh "heterophone" and "rhyme" triads were
slower than reaccion times for the "eontrol" triads, However,
thexe‘ was a significant inueraction eﬁfect betWEEn the rhyme
versus neterophone manipulation and the YES/NO factor. Springer,

argued from Lhis result chac phonological encoding took place,

and was used in lexical access. - However methodological flaws in

the study render this conclusion tentative. As in Parkin's

(l982)~‘study’ discussed above, visual similarity was not

~controlled for - it is not stated whetliar or not the "rhyme"

triads contained words which were similar in spelling. Also it




is not_cléat from tha task whether lexicai accesé‘was achiéved By
means 0f’é'phonological encoding route (as Springer argues) 6r by
means of a'visual route, Aéceés to the lexicon pay, in fact,
have"beeﬁ‘ Achieﬁwd by a 'visual routeak ;Zhé‘ phonological
'information‘stoied with the‘semaﬁtic information abuut the word
 cou1d then hav¢ prbduced~the hetetOphone and rhyming interference

affects,

Haber and Haber‘(1982) have angded in favour of the use of a
phonological strategy in reading, but Eheir study is also limi;ed
b?Tgechodological flaws. They demonstrated that in both "out-

loud" and silent reading conditibhé subjects took 1onge£’énd made
‘more errors in reading tongue twisters than in reading gontrdl

sentences.  However, thelr study does not rule kout‘kthe

possibiliﬁy that‘yiﬁgﬁ& raﬁhar than phonological confusability of
words in congug twisters (e.g. WHICH WITCHES WISHED WICKED
WISHES?) caused their reading to be slower than that of‘contrci
sentences (e.g. WHICH PILOTS FLEW HEAVY BOMBERS?). The task ;lso
~did not specifically require accessing of tha semantic lexdcon és
comprehension of the sentences and tongue twisters :was not
tested, If in performing the task the subjects did access the
meanings'of~the sentences, the semantic obscurity of the tongue
twisters could have resulted in their being read more slowl& than
the less obscure control sentences. Moreover, Haber and Haber do
not commént on the specific roie of phonological encoding in

reading.

The studles reviewed thus far have employed fairly simple or
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artificial readlng tasks (e.g. reading of simgle worqs, word
recognltlon, lexical decision tagks, reading of kengue twistera),
 Few. studies have been devised 4in which tha experimental tagk

‘miﬁxers the process of reading connectead dlscou se for meaning,

One such study however, is that ot Levy (1975). She éed a task

whlch elosely approximated narmai skilled reading of complex

prose and demonstrated that concurrent articulation* effected a
decrement in recall of thematically related‘USentenées.~ This
decrement in performance was gregter when seﬁtences were
presehted‘ visually than when they were presented auditorily,
Levy concluded that: "the data here support r?e‘ view. that
Speech—motor activity plays a useful information proce""ing role
during reading" (p:314), but;stressed,the‘tentative nature of
‘thiu'conclu310n. She also allowed for the possibility that the
necessary role of ”speech—motof acﬁivicy" in the performance of
‘her‘ partiéular, ~reading tasks, as linked with phonological

encoding, may not be generalizable to the reading pPocess ag a

whole,

To summarize, studiea motivated by the view thac phonologlcal

;enroding is essential to reading have been reviewed in thls

section, Many of these studies haVe been methodologloally flawed

by a failure to control for word frequency (Rubinstein, at al.,

1971) or for Visual similarity between task stimuli (Haber &

Haber, 1982; Parkin, 1982; Rubinstein et al,, 1971; Springer,

1976).  Not all the studies report both error and latencyidata

and therefore the possibility of speed-~accuracy trade-offs cannot

be discounted, Also these studies, while purporting to
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artificial reading tasks (e, 8. readlng of gingle words, word
recognltion, 1axical decisidn tasks, reading of tongue twisters)

Few studies have 'been devised. in which the experimental task
mirrors the process of reading connected discourse for meaning.,

One guch study howevar, is that of Levv (1975) She used a task

| which closaly approximated novmal skilled reading of complex‘

prose and dmmonbtrated that concurrent articulation* effected a

decrement in recall of thematically related sentences., This

décrement  in performance was greater when sentences were

presenteﬁ.‘V¢sually than when they were presanted auditorily.'
Levy concluded “that: "the data here support the view that
speech»motor accivity plays a useful Information processing role

during reading" (p.314), but stressed the tentative nature of

‘this conclusion. - She also allowed for the possibility thét the -

necegsary role of "zpéech~m0tor,activity"‘in the performance of

her particular reading tasks, as  linked with phonological
encoding, may not ba guneralirable to the reading process as a

WhOleo

To summarize, studieg moLivaced by the view that phonological -
encoding is essential to reading have baen reviewed in this
section. Many of thesge studies have been methodologically flawed
by a failure to contrel for word frequency (Rubingtein, et al.,
1971) or for visual similarity between task stimuli (Haber &
Haber, 1982; Parkin, 1982; Rubinstein et al., 1971; Springer,
1976). Not all the Studies report both error angd latency data
and therefore the possibility of speed-accuracy trade-offy cahnot

be discounted. Also - these studies, while purporting to

N
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demonstrate - the existence of ph’ouological‘ enc¢oding during

reading, ‘pay scant attention to the actual role or purpose of

phgnological  encoding dﬁring reading  for meaning,‘ An
ex‘perimentail task suffi.cinntlyk representative of c,he,’ complex
process »f extracting méaniug from the printed word was used in
only one study (Levy, 1975). The other studies investigated the
role of phonologicai encoding in isolated asp&c£s~of the reading

process (e.g. reading ~$‘inglc’: words, word recogunition, lexical

decision tasks, reading of tongue twisters), In
these criticisms, it appears that the view that phonological
encoding is used by all readers in all reading tasks cannot be

accepted without reservation.

Mccusker, Hillinger, and Bias (1981) have argued that the
question of whether or not a "phonemic" stage is essential in

skilled reading may be settled by showing the exdstence of a

~group of readers who are unable to make uge of indirect recoding

to phono;agy for the purpose of lexical access, or whose use 6f
phonological encoding is in some way curtailed or impaired. Such
evidence isg évailable in the form of studies using:

1) profoundly aﬁd}cot;genitally deaf subjects;

ii) those who have suffered brain ,damagé

which has vresulted in specific types of

alexla whereby grapheme-phoneme translation

is seriously impaired; |

iii) other languages (e.g. Chinese’and the

KANJI script of the Japanese) which &m‘p‘loy‘

ideographic "alphabets" and preclude the use
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of phonology as a route to lexical aécess.
Such studies do exist, as du studies where skilled readers

- perform reading tusks that use a visual lexical access route as

opposed to an indirect phonological encoding route. 'These

studies will now be revieved,

2,2 Phonolopital encoding ls not essential to reading

It is apparent from studies of reading by the aéaf'(e,g. Coa#ad,
1972; 'Doctbr, 1978; Millar, 1982) that phonoiugical encoding is
not eésential to reading. While congenitally and profoundly deaf
people achire reading skills with great'diﬁficulty and their
reading ability seldom reaches a level comparable to that of
normal skilled reéderg,,they are nevertheless able to acquire
soue - reading skills déspité their never haﬁingkacquired,audicoxy
language. Millar (1982) has provided evidence that 'inner
speech"” can he’ather than acoustic, and that deaf people can and
do make use of a phonological code using articulatory and visual
information about oral speech. However there is also evidence in
the literature that deaf subjects use aidirect;visual route to
achieve lexical access while yeading Ffor meaning} Doctor (1978)
studied the‘ reading ‘performancé of k36 congenitaliy énd‘ pre-
linguistically deaf children on a lexical decislon task using
short  sentences. 'The study revealed the overall reading
performance of the deaf childreun to be worse chah that of hearing
éhildren; This finding could be used in support of the argument

that phonological encoding is essential to reading. However the
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ability to read witnout reliance on phonological encoding. The

experimental task was designed to show up errors " due to

phonologiecal encoding (e.g. the aceeptance of such sentences as:

HE GARRIED A HEAVY WAIT or HE CARRIED A HEAVY WATE, as meaningrul
Lnglish) © "The dEaf children made no such errors, - unlike

comparablp hearing childyen,

There 4s also evidence drawn Jlargely from the lltnrature on
'acquired dyslexia (o: alexia) which demonstrates tnat reading may

proceed without the usa of phonological enc&ding. For evample,

~Heilman, Rothi, Campanella and Wolfson (1979) report a ‘study of

three patients with left hemisphere lesions and consequent
apbési& who‘had poor Speech gmmprehensicn but could comprehend
written language, One patient later suffered a right hemisphere
Jesion which left him unable to read or to use a sign language he
khad leatnt aftar his initdlal left hemisphere lesion. From their
study of these cases Heilman et al, coneluded that in some people
the left hemisphere 4g responsible for grapheme~phoneme
translation in reading while tha right hemiSphere predominantly
uses a direct visual route in lexical access, This coneurs with
Coltheart's (1980) statam&ﬁt that:

"It can be claimed with some confidence that

the right hemisphere appears to be entirely

unable to convert a printed representation

into a phonological represetitation'
(Coltheart, 1980, p.350).

However, as in Hedlman et al's study, patients with massive left

hemisphere brain lesions may still be able to extract meaning

nature‘of the errors made by the deaf children revealed theirj

e R
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from the printed word using the right hemispliere, Thus, while
lesions of the Jleft hemlbphe e may limit the use of phonological
encoding (grapheme~phoneme translation), reading may still take
place involving the right hemisphere and the nggggl lexical

actcess route,

Studies of paﬁienbs with "deep" dyslexia have provided further
éupport for this aésumpcion that ! ‘the phonemic stage" (Baron,
1977) ls not essential fo reading (e g. 7Marshali. & Newcombe,>‘
1873;  Saffran & ‘Marin, 1977; Shallice ‘&~‘Warrington, 1975,
1980). Saffran and Marin have ;aparted a case of deep dyslewla
where the subject retained a relatively large rpading vocabulary
’dlthough she was unable to perform tasks which,required grapheme~

phoneme conversion (e.g. reading nonwords, recognizing rhyme and

homophones, accessing lexical entries from nenword  homophonic

“opellings e.g. "koteﬁ). Thus it appears ‘that phonological

enﬁoding*Zs-not‘always essential to reading, although Saffran and

Marin have pointed out that some of the difficulties of deep

dyslexics are due to the very fact that they cannot perform

grapheme—phoneme converglons,

In & study of Japanese d~ap dyslexics, Sagaruma (1980) found that

the reading of KANA (syllabice) script was greatly impaired

relative to the slight impairment in the reading - of KANJT

(logographic) serdpt.  This finding was used to support the
argument that skilled readers may galn lexilcal access by means of

a purely visual lexical access route,
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The studies and case histories reported above suggest that

phonological encoding is not sssential to all reading. Moreover,

some researchers have argued that an overreliance on phonelogical
enccding may in fact hinder and disrupt normal reading processes.
| For example, Marshall (1976) has identified~ a category of
dyslexics ("surface" dyslekics)"who rely toc heavily on
phonological fecoding: ' |
"(They) appear to assign meaning to
individual words seolely via phonological
coding of the Visual stimulus" :
(Marshall, 1978, p,1133.f
This 1s veflected in the fact that they are able to read some
noawords, and thelr reading errmmﬁ’are phonologically gimilar to
the stimuli, Thelr ovexraliance on phanalogical aucodin37 in
reading results in very s Tow reading and an inability tofreéd,‘

words whose grapheme-phoneme correspondences are not regular.

While the evidence that phonologicai encoding is not essential to
reading has thus far been drawn largely from the literature on
acquired dyslexia, there is also support for this hypcthesis in

studies of normal skilled reading,

Bower (197U) conducted an experiment involving readers skilled dn
reading Greek. They read pagsages chosen from a vmodern Greek
newspaper. Some of the passages had bean’ "mutilated" by ﬁhe
gubstitution of some Greek letters for‘otheré (e.g; o forw)
which altered the visual form of ‘the words while maintaining
their sound. He found that the readers took longer to vead and

to translate the "mutilated" passages. Bower argued that this
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was duc to the wsadevs' having Lo traneform the "mutilated" words
into theily sound equivalents via an "auditory-articulatory loop"

before they could begin semantic analyeis of the passages. This

wes not necessary when th@kprinted words were written in their
normal orthographic form. Although the results obtained may have
been confounded by the unfamiliar appearance of the "mutilated"

pagsages, Bower's conclusglon that:

"Réading  can be, and for skilled readers
often is, a visual process" (1970, p.l45).
has been upheld in subsequent studles of skilled reading.

Baron {1973) coneluded that a phonemic translation stage in
reading did not necessarily occur between visual and semantic

analysis of the printed word, when he found that subjects could

decide.whethér a phrage did not make sense as quickly whenﬂit
sounded sensible as when 1t souaded nonsensipal. For example,
TIE THE NOT wag rejected as nongense as quickiy as I AM KILL. If
& phonenic &ﬁagé'intervened TIE THE NOT should have been rejected
less often or have been responded to moxe slowlykchan I AM KILL,
#8 the first sentence is homophonie¢ tu the lexically acceptable
TIE THE KNOT. However this finding does not yule out the.
pdﬁsibility that phondlogical endodins may be used after lexical
acceds, and that it ‘may serve a different purpose to just
enabling - the veader to dervive meaning from the printed word.
Baron also found that visually anomalous phrases such as OUR NO
CAR were regponded to as quickly as MY KNEW CAR. He argued that
this wag furthex avidencm for the absence of a '"phonemic stgge"

dn veading because MY KNEW CAR phrases, being phonologically

Caccepltable as Inglish (aff, MY NEW CAR) would have been rejected

e



more slowly than thejiy visually anomalous couutarmarts‘mhre~thay

'trénslated'into their sound equivalent, However many more errors
were made with the MY Kygy CAR phrases. Thus the possibility of
3 Speed-accuracy trade-off cannot  be overruled and Baron's

‘conclusions wust be regarded with caution,

Inksummafy, studiés involvingfdeaf readers, acquired dyslesios
and,Japanese‘réaders,;éS‘Well as‘normal‘skilled,readers, hava
beén reviewed in  this section,  The résultg of  studies
inveéuigating‘deaf'$ubjects"use of phonulogical encoding duriﬁg~
~réadiﬁg are nét unequivocal, Howeverg it is appafent from at
least one study (Dﬁctor,’1978) that,aﬁtleast Some,congenitaliy
and profoundly dedf people make qSe‘0f~a‘direCt visual lesxical
accesé roﬁﬁe whilé  reading' for meaning. :The iiﬁetéturé on
acquired dyslaxia, particuiarly' that on ”deap“ fdyslexia, ’has
‘revealed that, in" the absernce uf an  ability  ﬁo transiate
graphemes into phonemesg, some~fbtm of reading may still,ocuur,
which appéars to prodeed purely*zggggiéx, Normal skilled«readers
were alsb showm tokraad ”by'eye”(sowet, 1970) in studies by Bower

(1970) and Baron (1973).

McCusker et al, (1981) have suggestad that:

"The literature on alexia relevant tg the

“phonologicalk~recoding ypothesis gaems

indicate that there are g ;

brain mechanisms Subgerving visually mediated

reading and phonoiogically mediated reading'
' (McCusker et al,, 1981, p.239),

This has been supported by researcn into the normal teading

Process, Alexia research, furthe:zpore, reveals that both
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mechanisms are
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needed  for proﬁlcient reading‘ Hence it is

nature of phonolagical encodlng in reading, nor those that regard
reading

access yield models of the reading process sufficiently adequate

to explain comp lex skilled reading. Recent tesearch into the

role of,phonologicai enéoding in reading has therefore favoured

' ”dual~processing” models of lewical. access which regard both

vi$ual and phonological encoding methods of lexical access as of

equal importance, emp loyed dlfferantnally depending on

factors as. proficiency' of the reader and the nature. of the

xeading task. Before "dua&~process¢ng” models of lexical access
Care dlscuseed ik :Ls n;ae;;sary to consiner in more det:ail the

‘ 1mportant dzscxnction made in the 1icarature (e.g. Forstar &
Chambers, 1973) betweén Erelewical phonologlcal encoding,

ical phonologlcal encodingA and nonlexical phonolog
encoding

pastlex ical

2.3 Pre-, Post-,

ahd,nonleﬁical phonological encoding : g

Forster and Chambers (1973) and Goltheart (1980) have drawn an

1mporcant discinction between Pre~ and postlexical phonology and

thedr role in reading, Prelexical phonological encoding refers

to the process whereby readers translate graphemes inte phonemgg
Prior to lexical access (1.e. before the word's meaning has beep
accessed in the internal 4

dlctiorary or lexicon), fThig indirect




method‘of léxical access is uéed by young readers or by soméf
skilléd readers pronouncing;nonwords; e.gQ JEAD;‘Which‘arg,,by

definition, nonlexical,  Po5tlexical phonological ehcoding,
involves . the use of phonological‘ enéodingk after a direct’
 Comparison of printed word units with‘exiﬁcing ﬁrototypeslinbthe

lexicon has taken place;‘é.g, the meaningfof the‘word‘FEET would

kbe:aCCQSSQd dixeétly, not bykmeans of an iﬁitiéi'breakdown of the

‘word into its Phonemic compbnents, 'Frith (1979)‘makes‘expliciﬁ'
~the preléxi&al/pOstlexicaltdistinction in the use of~phon01031qél

encoding in reading: k k

"The hypothesis of phonelogical encoding is
unchallenged for explaining how nonsense and
unfaniliar words are read .., It seems likely
that, in normal reading, sound does not play
the role «f a conveyor of meaning ... Conrad
{1972) has argued convineingly that it is
advantageous in terms of how memory works to
tranglate visible language into an acoustiq
cods, Thus, sound must be considered to be
frequently involved 1n reading, but only
after meaning has been arrived at, or when
meaning could not bhe arrived at" (p.385).

Funnell (1983) has arguéd for the existence of a third type of
phonological.encoding, namely,nonlexical'phonological'enégding,
which 1s used in the reading aloud of nouwords, According to

Funnell, the nonword 1y read by tmang of translating it into its

sound equivalent, nonlexically, and wot necessarily by means;nf;
breaking down théiynonword Into Single graphemes and ‘using
grapheme-phenene correspondence rtules (as was  proposed by
Golthe&rt,‘L978). In suppd;: of thisuargument, Funnell presented

the case history of an acquired dyslexic who could read aloud




T ST S

nonWQrds but not - single gféphemes. However, 1f nonlexical

phonologdcal encoding does exist, it is not clear from Funnell's'

‘argument what the difference between prelexical and nonlexical

phonological  encoding = is. FOrstér and ,Ghambeisf term
“prelexical’ phonological encoding and Coltheart (1978) and
Fﬁnnell‘s “nonlexicalQ'phanological;encoding‘cguld,be synonyﬁﬁ
for the same procass, pralaxical applying to the use of phonologv
bv'beginner readers and skilled readers reading uniamlliat words,
nonlexical applying,tu the use of phonnlogy in the reading of

nonwords.

A few studies exist which clearly show that both pre~ and

postlexiual phanological nccding strategies are used in reading.

Do¢t¢: (1978, 1981) has demOnstraCe& the use Qf;disninct pré~- and

‘postlexical phonological encodiag strategies by skilled adult

readers. She used a short sentence lexical decision task which
inCQrﬁbrated both ﬂonwcrds and legiﬁiﬁaée ﬁnglisﬁ words., When a
nonword was present in a sentence (e.g. HE CARRIED A HEAVY WATE),
the sentence was re;ected moxe rapidly than 1f a grammatlcally
incorrect sentence contained only English words (e g HE CARRIED
A HEAVY WAIT), Doctor (L981) argued that this phounology effect
was~Eg§g;§§iggg; i,a. phonology was used after lexieal access ﬁe
"hold" thé information in a 'working memory". Moreover visual

codes mugt also have heen used hecause errors were not made with

every meaningless sentence coutaining only English words and

which sounded correct. Sentences containing'nonwbrds showed no
phonology effect because the postlexical phonological encoding

stage was never reached, (In the case of a nonword, the nonword
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