depth to which it is ptocessed”
(Cralk & Lockheart, 1972, p. 675 6)

Stimull may be retained at a particular level of processing by

the focusing of attentlon on the aspacta of the stimuli relﬂvant
at that level of processing.
“When attention is diverted from the item,
information will be lost ak the rate
appropriate to itg level of processing -

qlower rates for deeper levels"
(ibld.,p 676),

The model is relevant to reading research in that the reading‘

process involves 4 memory component. Moreover, in terms of the

. present research, it is apparent from the wmodel that different

stimuli (e.g. visuﬁl/verbal and auditory) may be procéssed

simultaneously provided that they eithér‘require'different levels

of processing, or do mot exceed the attention capaclty available

‘at a particular processing level.

To summarize, models of attention and felated research relevant
to the present study were presented in this Section. Broadbent’g
{1958) “"filter” model proposed that ,ali incoming ’étimuli are
initialiy analyzed physically, after which selective attention
acts as é'"filter“ blockiﬁg out sdme information channels and
letting through information from ‘only one channel. Treisman
(1964) mbdified Broadbent’s model to include a series of “tests"
- the dnitial test analyzing and "filtering" stimuli on a gross’
physiéal lavel,lwith tests at later stages analyzing stimuli In
terms of content. Norﬁaﬁ (1969) proposed ﬁhat stimuli on g&i

channels imposing on the processing system are analyzad




sufficiently to =~ activate * long term memory. repreéentation.

Selective attention operates at a ‘lLater stage in information

processing. The distinction drawn by Norman between "activation"

and "attention" was also discussed. According to Kinsbourne's

(1970) model of attention, lateral asymmetry of atteation arises

when preponderant actdvity in one cerebral hemisphere "biases”

attention to the contralateral side of the body. As related to

réading tasks,‘the model propases that sttention will be biased

to the task by the left hemisphere. - Craik and Lockheart's (1972)

"levels of processing” model was also outlined and related to
reading: when two tasks fequire different levels of processing‘

they may be performed simultaneously. .

The precediag theories may be relevant in a discussion of

isolated aspects of the reading process (e.g. word recognition

and visual feature analysis, memory). However they prqve'limite&

’in their application ta the question of the role of attention in
the reéding‘proceés az a whole,‘éa:ticﬁlarly where more compléx
reéding tasks requiring higher levels of cognitive processing are
conceincd. For example, DBroadbent's (1958)‘"fi1terﬁ modél‘and
Treisman;s {1964, Treisman, at al., v1977; Treisman; et aio,
1980) modificétion of this model may be adequate in explaining
the role of attention in the physical' reglstration of visual
stiﬁuli and the feature dnalysis stages of word recognition, but
they cannot effectively explain the role of attention in tasks
where compréhension of printed prose is involved. The role of
phonological encoding {n such models also remains unclear, It is

therefore of value to explore hierarchical models of attention
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which attempt to explain the role of attention not only at the
physical feature analysis stage in the reading process, but also
at higher levels of processing where the concerted working of

semantic, memory, and other cognitive systems is considered.

4.2 Hiarﬂrchigal mddels of atcention

There appears to ‘be some support ’fof a hieraréhical: vieﬁ‘ of
seiectiVe ‘attention in that attention Lo irrelevant stimuli -
appears'dependént on the complexity of the experimental task to
be perfovmed and the complexity of the interfEring stﬁmuli,‘and
the level of processing they require. Fdr example, irrelevant
lightyflashés or auditory‘cliéks or. cutaneous stimuli, which do

"ignored"

not iequire high levels of cognitive processing, may be
or "blocked out', partiqularly &hén tﬁe primary task involves a
high processing load or the subject 18 not highly préctised in
performing the task (Sabat, 1978). Two hierarchical models of
attention will now be discussed, namely those of Martin (1980)

and Luria (1973, 1979).

4.2.a Martin's model

Martin (1980), accepting the distinction drawn by Baddeley (1978)

between'phySical and semantic processing, and working largely
within ‘a Broadbentian framework, has proposed two stages in

cognitive processing. During the first stage all dincoming

e - L




signals are analyzed on the basig of phzsica characteristics in

a modality«specific fashion and an element of selective attentlon

comes into play on a c'ross level (e.g. in reading, certain

phyeical features Such as the physical sbape of a yiSual stimulus

are recorded at a:éénéory level and attended to while othersfare‘

not). If the taek..is ‘sufficiently complex (e.g. involving a
sufficiently high information load) the eecond phase becomes
operative, i i.e. a "filter operates to allow gome signalsﬁthrough
to. a limited capacity percaptual proceéSow which initiates
égéggggg,ranalysis of the stimuli, and which, according to

‘Treisman and Davies (1973) is non—modalitymspecific‘

4.2,b Luria's model

‘According to Luria‘s"(1973) model of attention there are two

dimensions ("stages", "phases" or "levels'") to attention.
Unit 1 4¢ responsible for majntaining a waking state of cwrtical
tone and a generalized arousal reaction, necessary as a basis for

all higher cortical funetions.

When a tesk requiting a ‘high level of cortizal processing 1s
performed the generalized basis of arousal provided by Unit 1 is
primed and direoted diffcrentially toWards the speciflc features
of the stimulf being Processed under commands from Unit 3. The
directed "attention" Stage, corresponding to Kinsbourne's concept
of cerebral biasing of attention according to the nature of the

task being performed, may have different functions depending en
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the nature and ceuplexity of the task in hand. TFor example, when

the task requires distinguishing between primitive shayes'such as

bcirCies and triangles, attention will be focused at a primary
cortical level.  This corresponds to Martin's (1980) "Eivst
stage“ybf attention whereby "incoming" stimuli are analyzed on a
phjsicai, sensory level and a gross type of selective‘atteatiOn
¢omes into plaj. When the ﬁask~requires'a‘higher or "deeper”
levei of processing,,such as & task requiring seman;ié/leximal
decisioné, attention will ~be‘ focused at 4 tértiary:@ﬁortical
level. This corresponds to Martin's (1980) "second" phase of
attention. This correspondence between the models ofkﬁértin and
Lu:ia must‘be viewed in broad terﬁs, however, as there is mno

direct analogue in Martin's model to Luria's concept of secondary

~coxtical précessing.

'4;3’ Attention and the nature of the éxperimental tasks performed

Studies on attention have employed tasks involving either a
singlé modality (Langman, 1978 Sachs, 1977; Treisman & Gelade,
1980)  or purely ~pérceptual letter or digit diserimination,

matehing  ovr  sorting  (Higgins, 1978), or tasks ‘déSigned

gpecifically to tap the effect of attention on wmemory tasks

(Proctpr & Fagnani, 1978), rather than more complex‘taaks, such
as  reading, which require higher levels of processing.
Nevertheless, the results of such studies may tentatively be
applied to the present research, on the grounds that reading

requires visual dimprinting of stimulus information, and has a

oo 4 ,W“Vﬁk,
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mnemory cbmponent (see  Lansman,; 1978). & Selected studies -on
attention, relevant to the present research, namely those dealing

with divided and/or selective attention will be briefly reviewed.

The nature of’divided‘attention;has bgen investigated by means of
dichotic listening tasks in which discrimination’bétween tones of
digits or letters or ‘one~syllable words (e;gﬁ,,MaSSaro, 19773
Ogden, Martin & Paap, 1980; Yates & Thul,11979) is required.

Other studies have required the simultaneous performance of an

“auditory (tone piteh) and visual (light duration) discrimination

task. (Eisler, 1977), or performance of a discrimination task

while con¢urrently counting backwards in’3‘s (Gardiner & Gregg,
1979; Proctof~& Fagnani, 1978) or shadowing a list of digits.
In essence, each study has involved the simultaneous‘performance
of two tasks employing eiﬁher the same modality (both visual or

both auditory)'or different modalities (ome visual, one auditory

task). Results of these studies have demonstrated capacity

limitations on the amount of information that can be processad in

a situation where attention 1s divided between two tasks (cf.

Studies on attention have employed tasks ihvolving eithear a

single ﬁodality'(Lansman, 1978; Sachs, 1977; Treisman & Géiade,
1980) or purely perceptual letter or digit discrimination,
matching or sgorting (Higgins, 1978), or tasks designed
specifically to tap the effect of attention on memory tasks
(Proctor & Fagnani, 1978), rather than more complex tasks, such
as reading, which require higher levels | of - processing.
Nevertheless, the results of such studles may tentatively be

applied to the present research, on',the grounds that reading
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requires visual imprinting of stimulus information, and has.
memory' component - (see Lansman,f 1978). = Selected studles on
attention, relevant to the present rebearch namely tiose dealing

with divided and/or selective attention will be briefly reviewed.

The nature of divided attention has been investigated by means of
dichotic listening tasks in which discrimination between tones or
dlgits or letters ox one~syllabla words (e -8, Massaro, 1977;

Ogden, Marcin & Paap, 1980; Yates & Thul, 1979) is required,

‘Other studies have tequired the simultaneous performance of an
auditory (towe pitch) and visual (light duration) discrimination

task (Eisler, 1977), or performance of a discrimination task

while conCurrently COuntiog backwards in 3's (Gardiner & Gregg,
1979;  Proctor & Fagnani, 1978) or sghadowing a list of digits.
In‘essence, aach étndy has involved the simultaneous pnrformance
of two tasks employing either the same modality (both visual or
both auditory) or different modalities (one visual, one auditory
task).  Results of these studies have demonstrated capauvity
limitations on the amouot of information that can be processed in
a éituation where attention is divided between two tasks (ef,
Duncan; 1980), particularly 1E tho two tasks to be performed
simultaneously involve the same modality (Proctor, 1978), There
is further evidence to Suggest that while seleative attention
does occur, thege processes are not absolute in blocking out all
irrelevant material. The relevant literature will now be briefly

reviewed.

On a purely perceptual level theres does appear to be some
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evidence for the operation of selective attention processes. : For
example, Eisler (1977) has proposed that iIin a task involving

time~discrimination where visual and auditory modalities are

employed, exclusive attentibn will be paid to the subjectively
more intense modality. However, while selective attention may
pperate on a gross intermodal level at a purely perceptual or

primary recognition stage, Massaro (1977) has shown that

intramodally (particularlyk within  the auditory modality)

attention cannot be selectively shifted to different aspects of

kthe stimuli {e.g. timbre, piteh, tone). Further support for
selective attention at a perceptual level is evident  in
Broadbent's (1958) "filter" theory of selective attention in
which he proposed that certain signals received on one of two or

more channels (e.g. dichotic listening tasks or tasks involving

two modalities) are selected according to giVen cues while others
are rejected before being fully analyzed. However the limits of

selective attention on a perceptual level and the nature of cues

effecting such gelectivity remain unspecified.

Treilsman (1964) applied Broadbent's theoty to a more coﬁplex
' Verbai task situation with similar vesult (subjects attended
selectively to the primary task while rejecting the irrelevant
message, particularly when this was highly dissimilac to the
primary task). However,k there wasg evidence ‘that irrelevant
atimuli weve processed and only rejected at a stage beycnd

initial perception. Thus selective attention must be operative

_—y e e A B e e ; :
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at a higher cognitive level than merely the perteptual.
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Further éupport‘for a limit on selectiﬁe éttenticn pfogessesfat
higher levels of cognitive processing is to be‘draWn from -the
work of Willows (1974) and Willows and MacKinnon (1973). They
found that, paftiéularly in ﬁhek case of skilléd‘ readers,
drrelevant lines ‘of print, which were presﬁmabiy rselectiVely
ignored‘ as thek subjects could not recall them d4in a free
recall-type test, intruded and semantically,iﬁfluenéed responses

on the primary task, & pross comprehension tesgt,

To summarize, although ‘pravioﬁs studies of attention have
employed tasks dnvolving either a gsingle modality, purely
~perceptual letter or digit dilserimination, or memory tasks, the

results of such studies may tentatively be applied to reading

regearch; as readiﬁg invelves both the visual processing of
information and ‘mémory{ Studies of divided attention have
involved the simultaneous performance of two tasks. The results
of these studies have demounstrated capacity limications to the
amount of information that may Be processed when attention is
divided between twc tasks,kparticularly tagks involving the same
modality. There is also evidence that while selective attention
oceurs, these ;processeé are ndt 'ﬁysolutav in blocking out all

irrelevrat matexials

b4 General summary and implications

The precise role of attention and selective or divided attentdion

in reading has not been clearly defined i1in the existing
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literature, The purpbsa woblvating the present Ghépter was: to
establish to what extent subjects can effectively ”block out!"
frrelevant incoming,inﬁormaticﬁ while simultaneously performing a
primavy task (e.g. reading for meaning) and a secondary task
(e.g. listening to auditory input). If subjects can "block out"
all itrelevamt stimuld, and perfornm efficiently on the reading

task under conditions of auditory interference or articulatory

suppregsion, one may coaclude‘that attentioh is not being biased

'away from the primary‘task by the secondary task. If the primary
{reading) task is assumed to involve phonological encbding,‘one

may Further conclude that the secondary task (auditory imput or

an articulatory suppression task) does not interfere with the

phonological encoding process. The secondary task required for
the present study would thus have to be designed so that it would
not lead to divided attention but would instead interfere with

sognitive procesgsing.

Prom early NEflrer! models of attention (Broadbent, 1958;
Naxman,k1969; ,Treiéman, 1964) and lat v 'hierarchical” modals
(Luria, 1973, 1979; Martin, 1980), it appears that all incoming
atimuli ars iniltially registered and analyzed on the basis of
thedr phyéical characteristics. Thereafter selective attention
opéraﬁea to allow further proceasing Qf’certain incoming stimuli.

The extenl to which incoming stimuli are ignored depends upon the

-nature of the taske bedng performed and the level of processing

they require., In terms of Rinsbourne's (1970) model of attention
and Cralk and Lockheart's (1972) model, different stimuli may be

procesoed  simwliansously provided that they edther require
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different tzges of prOCessldg (e, g. I ft vs4 rlght hem;suuerie

‘process1ng) or different levels of procesalng, or tnat they dg

‘ot exceed. the attentional Capacity avanlabl at a4 particular

PTocessing level. Thus when' two tasks are perrormed‘at once, i
is possible theoretically that the secondary task (e gy audltory

inter;erenoe or. articulatory suppression) will not biag attention

proce551ng, that tha
attentlonal Processing capacitv available at that level is mok

exceeded, E\perimentaL studies have verified this argument

Ihe studies Teviewed 14 thle Ghapter revey cAd that there are
capacity limitations to the amount  of inrurmatlon chaﬁ‘can be
vproeessed in a situation where two tasksk are performed~
simultaneously. Of particular relevance to the present reaEarch_
is the finding that "hile selective attention, Operates ﬁo &
certain extent gt a4 purely perceptual level, there is evidenee 
that irrelevant stimuli age procevsed and only regected &t g
stage beyond 1nitial seusory registration d analysis of
stimuli, Thus 1t is uolikely that the auaicory 11put used in the
oresent research wasg ”filtered Out" At a perceptual lavel be ors
it could reach the higher levels of cognitive processing at
whichf‘phonological éncoding accompanying readiﬁg presumabiy
occurs. Therefore any decrement in pe“uormaoce on the primary,

task would Probably be dye to the aecondary Lask'

with the cognitive Procesgses 1nvolved in the prlmaxy &

than to a poesible division of attention that occurs when twg




tasks are performed simulta.neously‘.,




EBEATUM: p.84, line 8. After the word "processes' insert:
"which include letter recognition, word recognition, and indi-

vidual lexical access of words. Coltheart (1978), for example,
gtates that: | k |

"Reading ... is more than lexical access - even the

reading of a single isolated word." (p.213).n Y
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CHAPTER FIVE: A SUMMARY OF THE EXPERIMENTAL TASKS, AIM AND
HYPOTHESES -0 THE PRESENT RESEARCH ‘

The importance of the ex?erimental task chosen to investigate the
 hypdthesis of‘afsfudy has been stressed in the foregoing review
of the literature1on‘phoﬁological encoding and reading, and that

on attention. Most previous reading research has employed simple

tasks tapping isolated aspects of the reading process, assuming
the results of such studies could then be generalized to the
reading process as a whole, Huwevér reading 1s more. than thée sum

of its constituent processesi, Hence the present',study ~hés;

‘employed reading tasks more representative of complex reading.

‘Moreover, an important concept that has grown out of the ressarch

which tested the ptelexical/postlexical phonology distinction is

that some  tasks involve prelexical as opposed to ‘pastlexical

phonological encoding.  The present 'research aimed at a

relatively ccmprehénSive analysis of the role of phonological

encoding in reading, and the experim&ntalytasks used were chosen

in accordance with the prelexical/postlexical phonological

encoding distinction.

Previous studies uSing tasks involving reading at more complex

levels than the oni~word level have employed  lexical decision

tasks using short disolated sentences (Doctor, 1978; Levy, 1975)
or short sentences linked thematically (Levy, 1975). The present
rasearch employed‘a complex reading comprehension task designed

to tap the processes involved in high level skilled reading. It
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is likely that if phonological encoding is used in this task it

will be postlexical in nature. It has been argued that a yisual

lexical access route, where postlexical phonology is employed, is
more characteristic of skilled readers than a phonological

encoding route using prelexical phonological encoding. Therefore

1t can be‘assumed that the skilled readers in this study -would
employ the faster, possibly more accurate, visual access route,

“and then use EostleXical phonology to ,assist comprehension of

meaning.

Few studies havékmade use of high level reading taéks such as the
reéding of complex prose passages, largeiy because of the
difficulty of separating out‘the &arious processes involvéd in
suéh reading c;sks {e2.g: memory, attentiomn, woid recognition).
Howgvév; tﬁ& present resgearch aimed at én integratizg'study of
rEading,’actempﬁing to explain the role of phonological encoding
in the context of all these prbceSSes involved in complex skilled
reading. The problems usuaily assoclated wich'uéing‘a4éomplex
redding task were regarded as lesS‘,imboftant than  the

artificiality of fragmenting the components of the xeading

~_procesy.,

It is generally accepted t:at where phonological encoding is

involved in nonword rhyming tasks it will be prelexical/non-

lexical in nature, as nonwords are, by definition, not located in
the lexicon. Thus a nonword rhyming task was included in the
present research' to  tap prelexical/nonlexical  phonological

encoding in silent reading. To ensure that the nonwords were in

W T
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is likely that if phonoldgical encoding'is used in’this task it
will be postlexical in nature. It has been arguéd that a vigual
lexical access route, where ng&lggiggi phonelogy is empioyed, is
mbre characteristic of skilled readers than a phonological
encoding route using prelexical phﬁnologicél‘encoding. Therefore
it can be assumed that ﬁbe skilled readers in ‘this study would

employ the faster, possibly more accurate, visual access route,

- and then use postlexical phonolegy to assist‘comprehension of

meaning.

Few studies have made use of aigh level reading‘tasks such as the
reading of complex prose passagés, largely because of " the
difficulty of’separating out the various processes‘involved in
such reading tasks (e.g. memory, attention, Qord recognition).
However, the present research aimed at an integrative study of
reading, attempting to explain thé role of phonological éncoding
in the context of all these processes involved in complex gkilled
readiﬁg.  The problems usually associated with ueing a compléx
reading task were regarded 4s 'iess important than’ the
értificiality of fragmenting the componénts of the reading

process.

It 1is generally accepted that ’w“sre; phonological encoding is

involved in tonword rhyming tasks it will be prelexical/non-

lexical in nature, as nonwords are, by definition, not located in
the lexicon. Thur a nonword rhyming task was included in the
present research to tap prelexical/nonlexical phonological

encoding in silent reading, To ensure that the nonwords were in
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"~ fact nonlexical, no subject saw the same nonword twice, as any
word or monword may acquire a place in the lexicon, whether it

has a semantic component or not, once it has been seen. Further

precautions were taken to ensure that the letter sequences used
were legal and regular so that gr‘apheme-phoneme tranglation could
oceur, Graphic similarity between nonword pairs was also

controlled (Doetor & Coltheart, 1981; Weber, 1970).

The third task used in this study was a modified Version of Baron
(1977) and Hulme and Ryder Richardson's (1981) Magnitude Judgment
task using number pairs printed din either Arabic numerals or

English words. Besner and Coltheart (1979) have argued that

“numbers printed ideographically (i.e. Arabic nimerals) ‘are‘

processed by means of different mechanisms"to English word
numbers. Using a Magnitude Judgment task, they demonstrated that
irrelevant variations in the physical numeral size infiuenced

response latengy where the numerals were ideographic but  not

where they were alphabetical. This evidence, coupled with

neuropsychelogical evidence that alexic patlents could raspond
adequately if the numbers were ideographic but’not if che‘nﬁmbers
were alphabeciéal, pointed to a difference inkkprocessing
strategies (hence in underlying mechanisms) embloyed. kAccording
to Béron (1977) 1f the numbers are Arabic numefals, only a visual
lexical access routé may be used. If the numbers are printed
alphabetically, either an indirect lexical access route using
prelexical jiionological encoding or a direct visual route may be
used, Where the visual lexical access route is used, any

phonological encoding (possibly used to check when the visual
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length of the word conflicts with the numerical magnitude of the
‘@ord e.g. SIX THREE) will be postlexical., It ié likely that
skilled readers used this visual lexical access route with
postlexiéal phbnology where the task‘warranted it; as the task
stressed speed as well as acdufacy, and the visual access route
is faster than the indirect ‘phonélcgical encoding r§ute. In
support of this, Hulme and Ryder Richardson (1981) showed that an
irrelevant articulatory sﬁppréssion task (repeatedly reéiting the
alphabet as quickly as possible) did not interfere differentially
with the performance of subjects on the task involving Arabic
numerals as opposed to that involving English word numbers. They
concluded that:

"although alphabetic and numeral représenta~

tions of numbers may be processed dififerently
thete is no evidence to support the ides that
reading alphabetic numbers iInvolves phoon-
logical encoding prior te lexical accass™

(Hulme & Ryder Richardson, 1981, p.1721).
Postlexical phonological encoding may be uSeﬂ; &@iﬁﬂug& “he fésk
may be simple enough to allow the use of orly a visuul np&e.
(Valiar & Baddeley; 1982&’have suggestéd that% | |

»

"some form of maintenance rehearsal within

the visual store is possible, provided the

subject 1is wot required to perform =

demanding cogritive task at the same time" -

p.58),
The 'paésibility that an indirect lexical access route, where
phonology employed fs prelexical, still exists 4n the Magnitude
Judgment task used in this research, in that dnly word numbers
with regular grapheme-plioneme correspondences were used. (Words

with dirregular grapheme-plhioneme corréSpondences would necessitate

the use of a visual access route aund postlexical phonology).
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Other studies using English word numbers have failed to make this
distinction between word numbers with reguiar“graphemewphoneme

correspondences and those with irregular correspondences.,

It has frequently been ‘agserted in the literature that
developmental dyslexics rely too heavily on either a visual or a
phonological encoding lexical access: strategyr while reading.
However few studies have dinvestigated dyslexics' use of either
strategy. Hulme (1981) has suggested that the Magnitude Judgment
task described above may be used to advannage in the study of
dyslexia. In particular, he proposed that:

"If retarded readers do rely more on a visual
memory code thun do normals for remembering
such materfals, their recall profiles might
reveal a distinetive pattern of confusion
errors based on visual similarity"

‘ (Hulme, 1981, p.157).

Experiment & was designed tokassess the effect of prose auditory

interference on the dyslexics' performance of the task.

To summarizs, three reading tasks #era used in the present
research, namely:

1) prose comprehension (EXPERIMENT 1) to tap

postlexical phbnological encoding,

ii) nonword‘ rhyming (EXPERIMENT 2) to tap

- prelexical phonological encdding,‘and

111) magnitude judgment (EXPERIMENTS 3 & 4)

to tap the use of both a visual lexical

access route (Arabic numerals) and

(poshlexical)'phonological encoding (English
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Mword" numbers.

5.1 Aim

The ailm of the present reseafch wag to determing whether auditoryk
input and an articulatory suppression task interferes with silent
veading for'meaning, and a Magnitude Judgment task, and where an

interference effect ocecurred, to determine  its  nature,

Specifically, the silent reading process was investigated by
méans of interfering with tasks observing the prelexical/post=~
lexical phonological encoding distinction, wusing nouverbal
auditoary input (music, white sound) and linguistic input at thtee

lavels of approximation to English.

P g L : N ’
5.2 Hypotagse)

L. (BUPERTMENT i) The effect on reading comprehension of

audit.” ¢ Jnperfarenns a3 high level of approximation to English
wiil aot difﬁar “rom the effect of‘auditory interference at a
lower level of approximation tokEﬁglisb‘or from the effect of
auditory interference which i1s nonverbal in nature, and the
effect of articulatory Supprésaion in terms of latency or

accuracy.,

2.  (EXPERIMENT 2) The effect on the reading of rhyming and

nonrhyming nonwords of verbal auditory dinput at any level of

bt . - : . »;“ . . | v it . ;,‘
2. W i S wh e ey
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'approximation ~to English will not differ from the effect of
nonverbal auditory input or from the effect of articulatory

suppression in terms of latsncy or accuracy.

3. (EXPERIMENT = 3) Prose auditory’ interférence and an
articulatory suppression task will not interfere differentially
in terms of latency or acauracy,’with a magnitude judgment task
Vhare the numbers used are Arabic nﬁmerals as opposed to Vhere

they are English "word" numbers.

4, (EXPERIMENT 4) There Wiil be no différence in performance on
the magniltude judgment taék in terms of latency or accuracy:

i) between skilled readers and dyslexics,f

i1) in either group where the ..mbers used are Arabic numerals as
opposed to English "word" numbers, |

111) in the presence of prose auditory interference as opposed to

performance in the absence of auditory interference.

% 2
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CHAPTER SIX: AUDITORY INTERFERENCE AND FHONOLOGICAL ENCODING IN
READING ~ THE EXPERIMENTS ' ,

The first experiment was carvied out #n order to ascertain

whether the simulténeous'presence of auditory material or the

performancse of an articblatory suppression task interfere with
the pracessing of text presented visually during a reading
compreheénsion task., If the “ihtexfering" stimuli and the reading
task engage a ‘comﬁon underlying process, then a ‘decremenm in

accuracy and latenry of weading may be expectsd.

e L i T

T e

EXPERIMENT 1

Method

§pbjects

The subjects were thirty male and thirty female hndergraduate

students at the University of the Witwatersrand who had

?
g;‘ volunteeried  for the experiment and who were pald for
o participating in the study. They all had English as their home

Rt

language. They - had normal heating, and normal or corrected

yimdlon,

Materials
| e mert gy Brben iy by g
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1) Visual stimuli The stimuli which were to be

presented visually comsisted of white cards (20 cm % 20 cm), one
of which had an uppercase X printed in the upper ieft,uorner‘in

black Letraset (36 pt. Fututa Bold, 9.3 mm). 'This SQrved‘as &

 fixation point which was presented ko each subject before the

start of evary trial. The other two cards each bore one Qf;ﬁhe

two prose comprehension test pussages. These passages were taken

from the College level of ~J6hn’sf:(1981)  Advan¢ed ‘Reading

Inventory - Grade Seven through College, and were typed onte the

cards.

Five multiple-choilce questicns .nd five open—ended guestions wers

selected from the questions which accompany the chosen prose

passages in the Advanced Reading  Inventory. The selested
questions were then organized into twn cuastionnaires, one for

sach of the passages.

The visual materials were presented to the subjects by means of a
wodified tws-field Gerbrands (o, Harvard Tachistoscope . (Model
STDY. The fixation X was displayad in the first field and each

prose pasSagé in the second field.

i1)  Auditory stimuli Five levels of auditory

interference were presented:

1)  white noise, generéted by a Grason-Stadler Noilse Generator

(Model 455c);
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2) music - a recording of Mozart's "Eine Kleine Nachtmusik' by
the Columbia Sinfonie-Orchester directed by Bruno Walter

(CBS 61 280);

3 préée at ;He first 1e§él of approximaﬁion'to English, in
accordance with Miller and Selfridge's (1950) critéria.k A lisﬁ
’of‘&ords was raﬁdomly selected frcm Kutera and Francis' (1967)
word ftequeucy list (frequency#¢8) and was recorded onto a tape’
" at one Second'iuterfals, Thevlist:consistedvof‘29l‘words (see

Appendix C, p.173), and was repeated in seven minute cycles;

4) pfose at  the fourth‘ level of appfoximatibn to ‘ﬁnglish
according to the criteria‘of Miller and Seifridge. This was
geherated by - five voiuﬁteer assistants, who created ‘sentences~
,.independenﬁly of gach othex. The’first person made a sentence
using four given words, in the order in which they were presented
to her. The firsz word in this word set was then eiiminated and
the‘three~remaining wordé, together with the word used ¥y the
senténce generator'immadiately after the original word set;fwere‘
passed on to the next sentence generaﬁor. This procedure was
‘repéaﬁed~ untii a sufficient sample of prose at level IV was
obtained (see Appendix C, p.172). This was then readkonto a‘tapa

and repeated in 110 second éyclas;

5. a passage of prose consisting of the final Chapter of July's
Peogle‘(l981) by Nadine Gordimer. The passage was repeated twice

to cover the duration of the reading task.
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All'vérbal auditory materials were read onto a tape by a female
speaker using standard South African English. For the Level I

‘and Level IV prose, as near normal cadence as was possible was

During' the INTERFERENCE conditions, the auditory stimuli were

relayed to the subject through headphenes (Murdock D830-V), which

were attached to & Wolienéakféassette tape‘fecdrder'(Model'2551

Av); For consistzocy, headphones were also worn during thﬁlNO

INPUT conditions.

TABLE 1

Stmmary. of the‘experimencai conditions? in Experiments 1 and 2

No
No
No
No
Ng
No

input
input
input

b

input

input
inpat

1

-

white noise®
musicd

level™ I
level IV
pYos&
articulation

[y

Conditions are independent. .

Secores obtained in the absence of interference input were used
ag the covariate in the analysis of covariance, .

Scores obtained on the experimental tasks in the presence of
white noigse, music, level I, level IV, prose or articulation
interference constituted the dependent varlabl:.

"Level" is the level of approximation to English of the verbal

auditory Input, determined according to Miller and §

(1950) ceriteria.

Ll

elfridge's
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Design

The experimentai conditiOns wére embedded within a pretestu‘
posttest within-subjecty desigq‘(Huck'& McLéan, 19%5) as(shdwn in
Table 1. This design was evaluatéd by means of a oneway analysis
of COvariaACe, with the pretest condition (NO INfUT) acﬁing as

the covariate.

Procedure

The subjects “were randomly aséigned to one of the  six

exper&mental'cunditions outlined in Table 1, with‘five~males and

fivevfemales participéting‘under each condition. Subjects in the
first condition received no auditory input while reading one of
the prose passages, and heard ,white noise Whilé reading the
otherj squen;S in the second cdndition received no audiltory
inpuc while reading one passage, and heard music while theylfead
the other; subjects in the third condition réceived no auditoty
‘input while reading one passage; and heard the random wqrd list
(Level I) while‘ reading the other; subjects in the fourth
condition received no auditory input while readiug one passage,
and heard prose at the fdurth levél bf approximatioﬁ to English
while reading the other; subjects in the fifth condition
received no auditory input while reading one passags, and heard
the prose pilece while reading the oﬁher pasgage, and subjects in

the sixth condition had no interference input while reading one

passage and performed .an articulatory suppression tésk by

Aﬁ*ﬁm X5 N Ny ‘ R SN
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repeating ''bla, bla, bla" out loud while reading the other
practised repeating "bla 5la bla" for a few minutes before the

‘concentrate on the prose they wére reading silently, and not on

INPUT condition were presented’wns pseudo~random, so that for

interference while reading the Ffirst pussage and no aural input

96

passagé; (All‘subjects participating under this coandition had
test session began). All the subjects were dnstructed to

the auditoty material or the articulatory suppreSsion task. The

order “in which the AUDITORY INTERFERENCE econdition and the  NO

each level of auditory interference half the subjects received mo
aural input while reading  the fitst passagé; and one of the
levels of avditory interference while reading the second paSsage,

while <the other subjects received one of the levels of

while reading the second passage. The articulatory~suppression
task ahd NGO INPUT condition were presented in a similar~pSeudo~

random fashion.

Each subject was tested individually, The subject was seated in
front of the tachistoscope and was requested to fixate on ‘the
biack X which appeared in the first field of the tachistoscope.
The appearénce of the black X indicated the beginning of a new
trial; The prose passage was displayed when the subject pressed
a button en a panel in front of’him,‘ This button also activated
a digital,km111132cond timer, After the subjiwrct had finished
reading the passaje he released the button, and this stopped the
timer. The subject then responded to the questionnaire
appropriate"to the passagé raad, and was  not timed while’

answering these questions. The procedure was repeated using the

N ) “V * . s
LA , o S A e
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alternate prose passage and the alternate NO INPUT/INTERPERENCE
condition, (The actual instructions given‘to the subjeut'aré

shown in Appendiz A, p;l62).

Results

The latency and the error data were subjected to separite
analyses of covariance in which the NO INPUT trials constituted

the covariate. The results of the analyses are shown in Tables 2

gnd 3.

‘The INTERFERENCE CONDITION main effect for the error data was not

significant (p >0,05).

EN i ' .3
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alternate prose passage -and the alternate NO INPUT/INTERFERENCE
condition. (The actual instructions giveﬁ to the subject are

shown in Appendix A, p.162).

Results

The latency and the error data were subj‘ected to ' separate
‘analyses of covariance in which the NO INPUT trials constituted
the covariate. T'he"results of the analyses are shown in Tables 2

and 3,

The INTERFERENGE CONDITION main effect for the error dat- was not

significant (p>0.03).
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TABLE 2

Summary ogithe oneway analysis of covariance performed oy the
error data” of the Prose Comprehension test

Source of variation  Sum of squ res Mean sqﬁafes df F

NO INPUT conditfon®  1.364 1,364 1 0.498

INTERFERENCE | | |

CONDITION main effect® — 16.689 3.338 5 1,222
 Explained 18.053 3.909 6 1.101

Residual‘ 144,787 2.732 53 -

Total 162.850 2.760 ' 59 -

a The dependent variable in the ANCOVA was the total number of
incorrect responses given by the subject on the prose compre-
kension question set under the INTERFERENCE condition.

b The covariate in the ANCOVA was the total number of errors
“scored by the subject under the NO INPUT condition.

¢ The INTERFERENCE CONDITION ..vin effect was non-significant
(p > O. 05)« :

The analysis of the latency data showed a significant CONDITION

main effect ( F(5,53) = 2,340, p<0.05).

e
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TABLE 3

Suamary of the oneway analysils of covariance performed on the
latency data” of the Prose Comprehension test ~

Source of Variation Sum of squares Mean gsquare df F 

NO INPUT condition’ 14 166.445 14 166.445 1 43.002
INTERFERENCE | | o
CONDITION main effect 3 854,157 770.831 5 2.340%
Explained: | 18 020.602 3 0031&3ﬁ‘: 6 9.117
Residual 17 460.348 329,440 ’ 53 I
Total 35 480949  GOL3YZ b9 -

*  gigunificant {p<0.05).

a The dependent variable in tha ANCOVA was the total time,
expressed In seconds; taken by the subject to rnad ‘through
each,prose passage once.

b The covariate in the ANCOVA was the tutal time, ¢ gqused
in seconds, taken by the subject to read the P ‘e paosage
in the NO INPUT condition. R

The adjusted mean latencies for interference condition groups and
~the results of post hoe t-tests (Edwards; 1968) performed on

these adjusted means are shown in Tables 4 and § vespectively.
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TABLL 4

Summary of thalatencyya data of the Prose Comprehension test

Condition - - ; Meaa Score - Standard = Adjusted

Deviation Mean Score

White noise ‘73‘03555 : 11.0233 89,7755
Mu. ic 77.9454 21.0899 74.8954
Level I approximation o ' 7

to English 82.8786 ' ©14,8892 ~ 80.60886
Levei IV approximatilon

to English - .-96,2245 39.8353 109.3145
Prose 93.5741 26,3798 98.4141

Articulation 80.4431  20.3457 81.0931

a All latency scores are expressed in seconds,

There was no significant difference (p >0.005) between the effect
fwhich Level 1V approximation to English had on reading speed as
compared with the effect of prose interference on reading speed.

The effect of prose iInterfarence on 7reading speed differed

significantly (p <0.025) from the effect which any other type of
auditory interference had on reading speed. Similafly the effect
which level 1V approximation to English had on teading spead

differed significantly (p<0.005) from the effects white noise,

music, level I approximation to English and articulation had on

reading speed. White noidse differed significantly {.<0.025) in

its effect on reading speéd from level I approximation to English

and from‘articulation.

i
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TABLE 5

Sammary of the results of pogt hoc t-~tests performed on the

adjusted latency mean scores for Conditions on the Prose
Comprehension test
Groupy compared Difference between t

i adjusted means
white sound with music b 15,1199 1.855
white sound with lavel I b 20.8331 2,556%
white sound with level IV 49,7 6.078%%
white sound wikh prose ' 3f 5 4,741 %%
white sound with articulation 2} . 2.612%
music with level I 5.7332 0.703
music with level IV 34.4291 4 224%%
music with prose 23,5487 2.889%%
music with articulation 6.1877 0.739
level I with level IV 28.6959 3,521%%
level I with prose : 17.8055 2,185%
level I with articulation 0.4545 0.054
level IV with prose 10.8804 1.335
level IV with articulation 28.2214 3.463%%
prose with articulation 17,321 2.125%
df = 53

% gignificant (p<0.025).
k% gignificant (p<0,0Q8).

a  Latency mean scores are expressed in seconds,
b "Levels I and IV" are levels I and IV approximation to

~English, according to Miller and Selfridge's (1950)
criteria. : :

There were no significant diffevences between the effect on

latency of white naolse wvs. music; music vs. level I

"

approximation to English; and articulation va. music or level T

approximation to English.
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bigcussion

These vesults indicate that 4Ff the interfering auditory material

is syntactically and semantically complex (prose and level IV

approximation to English), it interferes with the speed at which

Baglish prose can be read silently. This 1s in agreement with
Mowbray’s (1953) finding that subject's performance on arprOSe
faading' task  was poorer when they 'performedi the task while
interfering prose was relayed to them by means of a loudspeaker
than when they perfoxrmed the task in the absence of interference.
However, Mowbray did not distinguish betwran speed of reading and
geecuracy.  The preéent research revealed that while reading was
slover where the intervfering auditory material was syntactically

and semantically complex, accurdey was not adversely affected.

forbal  wuditory material which was not syntactically = or
semantically complex (random woids) also interfered with  the
apoed of teading in comparison with nonverbal auditory material
{white noise). This result is in keeping with the findings of
previons studiss (Hintzman, 1965;  Murray, 1965) that have
revealed no affect of white nois. on reading. However, this
result, is in conflict vith results of a study by Baddeley et al.
(1981), They found that “unéttended’spéech"~in the form of 15
gingle syllable words vead repeatedly onto a tape and relayed to
the aubject as auditory interference did not interfere with a
tapk requiring the detection of anomalous words and errors of
word order inm a wuiltten prose passage. From this it appeats that

anditory nput dn the form of random words interferes with the

i 1 . R ) JE
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TARLE 12

, , ‘ . ‘ a . ,
Mean - chronological - and reading ages  of the subjects who
participated in Experiment 4 ' ‘

Groap o Mean age
Chronological ~ Reading
Normal 7.9 . 9.8
- Dyslexic : 13.4 ~ 9.8
; , v

a All ages are given in years.

dat

"relayed to the supject by means of & Sony Walkman Stereo cassette

tape recorder (Model Wi 1), with headphcnes attached. Headphones

ware worn undmy badh MO INPUT and AUDITORY INTERFERENCE

conditions.

Desiun

The experimental conditiong were embeddes within « pretest-

- pogttest within~gubjects desigﬁ (Huck & MeLean; 1975) ns shown in

Table 13. This design was evaluated by means of « fhyew factor

1

(reading group = interference condition ¥ numerals) arwlvais of

variance, There were repeated measures on the NUMERAL fo oy

(Arabic numbers/English word numbers) and on the CONDITION factor

(Prosa/¥o dnpul).

Kt
4
¥

e

e



103

‘réading df compiex pros& only ﬁhen’the,wbrdé,tnémselyas are mMore
‘cohpléx‘than single syliabies (as,in’thé @féseht study) andlare
not :epéated‘sp—frequently‘as to ‘becone familiar‘enough-tc,ba
réadily ignored;“Réndom{word auditory iﬁpﬁt will,alsa‘interferm‘

with the reading of complex prose when the reading task requires'

the use of postle:,, al phonological encoding in comprehending and
remembering thé pagssage and not when the task merely requires
error detection. The latter task requires a type of mechanical i S

Mproof reading"‘which‘must be distinguished from the strategies

‘used in the comprehension of a passage.

It was also showh that the effects of artiéulatéry éup?reséidnxon,
reading latency differed from those of white noi;se._ This
‘difference in efféct on ‘iatency,kmay’ be dué to’ the more .
“distfacting nature‘ of the articulatory ‘suppréssiaﬁ Atésk a8
;cémpared:with white ncise;’ Whéréas the white noise éduld‘be
”blockéd'out" énd ignoie& relatively easily, the subjects found
the artic,u.latO‘ﬂryksuppykressionﬁtask cii&ing and distracti‘ngf‘inﬁtﬁat‘
‘they had, to concentrate . relatively hard to wmaintain ‘tﬁe
repetition of "bla”‘ahd not let it deteriorate into dysarthric
.‘mumbling. | This "distraction" effect prob’ably‘ falsely 'j‘nflatecl
~ﬁhe difference in effeét o reéding speed~betwaen whiteqnoise’énd‘
articulatéry suppression becausé,white nolge is a low level form
_of ponvérbal andit;ry interferehc&, Where the auditory input wés
more  complex (music or 1eVe1. i approxiﬁation to English), 5ho

distfaction effect due to articulatory ,supprassionl~émexged =

articulation and music or random words interfered with the sileut

reading of prose to a similar extent,




While the ‘effect' on - prose comprehénsion‘ of articﬁlation ’&és
COmparable: té that of ‘level 11 approﬁimétion',to Eﬁglish, ‘the
meChéniSﬁs underlying,thé mildbsuppressive effects;of level I
apﬁroximatidn‘to EngliSh'and articulation may bé differenf. The -
level I’ effect may be due to the ioﬁ ‘fedundancy 'inherent ’in
raﬁdomly,presented words which was iniﬁially‘distfadting. On the
other hand, tae articulation effects  may be due to the oral
"kinesthetic distress: caused by ‘the constant repetition of a
'siﬁgle'syllablé, and oBservation of‘subjecﬁs did suggest that
they were‘éxpgfien¢ing some degree of oral kinesthetic distress

while articulating "bla, bia, bla" repe&tedly.

The 'finding that the articulatory suppression task did‘kﬁot

interfere to a  great ‘extent ‘with‘ postlexicai» phonological
encoding in skille&‘silent reading is in support of Coltheaftfs
conclusion‘that, in- general, Atticulatdry suppression does not
interfere Qith. phonological  encdding, in reading. However thé
present finding is in opposition fo Baddeley's (1979) assumption
that‘articulatory’suppréssibn interferesywich,tasks that require
a considerable ﬁémary load. = These results may bé exﬁlainéd in
terms of the demands of the Easks employed: whereas Baddeléyfs
(1979) sentence task required tha recall of words in strict
Q#der, the reading’comprehension Caék emplqyed‘inbthe present
expefiment, while ic involved considarable semantic processing,

did not require the recall of material in a specific order.

The ‘type of reading task performed by the subjects in this

experiment was assumed to havé involved postlexical phqnology.




It is noﬁ néceséary‘to gain access to the internal lgxicon»in
vorder  to pronounce a ﬁbnword correctly. Nénwofds’ méy' be
prdnounced by meahs ’G;“a‘ strategyf’ ,blviug ’Erelexiéal ot
nonlexical,phonological;rerding‘cf graphémes intd'phdnémes'By‘
means  of the rules of letter-tb—souhd écrréSpondence (Venézk},
1970; Wijk; 1966). The aim of EXPERIMENT 2 was to Ascertaiq
whether auditory intérfering ‘material at ‘différent levels of
iinguistic complexity a@d au‘artiqulatory‘sufpressioﬁ“task WOuld
inteffere ‘with a task of ‘judgingt‘Wheéher ;visually presented

4

“nonwords rhyme.

EXPERIMENT 2 R
Method R R
SUbjqug

‘The same subjécts who had participatédlin the first exPeriient

-participated in this experiment, during‘che same testing session.
Materials

‘i) Visual stimuld The stimulus ' cards were

constructed by modifying C&itheart's"(l980) list of rhyming
nonword pairs to exclude all foreign language words (é;g. koffie,
auf) énd nonwords  which had  dirregular grapheme-phoieme

correspondences. The final list consisted of 40 pairs of rhyming




nonwbrds.  EaCh,pair of rhyming nonwords Qas matcﬁedifor graphic
éimilarity wifh a ndn—rhyming pair of fnonwords, acdording“tdk
Wéberfé (1970) formula. Thé nonwordVPAirs were divided intd four
lists, each containing equéi nﬁmbers'Of rhymingvandjnon~rhyming
nonwords; éuch that ‘no nouword appeared more than once:within a
iist (see ApPEndix’B,‘p.l70). Eadh«ﬁonword palr was :Hen pfinted

onto a white card (20‘cm x 20 ¢m) in uppercase Letraset lettery

(36 pt. Futura Bol&, 9;3 mm). The nonwords were printed'nekt:to

each other in the middle of the card, and~WEre'separéted by a

space of -3 cm,

4 practice set of cards, consisting of five rhyming and £ive

‘non-rhyming nonword pairs was constructed in a similar manner. -

i1) Auditory stimuli The same levels of auditory
interference as were used in Experiment 1 were used in this

experiment.

VDesign

The experimental conditions were embedded within a pfetest~:

posttest within-subjects design (Huck & McLean, 1975) as shown in.
Table 1'(sge p.94). This desigﬁ was evaluated‘by means of a
oneway analysis of c¢ovariance, ‘with the pretest"(NO INPUT)’

condition acting as the covariate,
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Procedure

The subjects were assigned tb the:same groups they had beeﬁ‘in
for Experiment l; so'thatiﬁhere were again five males and five
,'females' partigipating  under =ach conditiog‘, Subjects in the
First condition received no aural input while judging one 1ist of
Vnonwérds énd white noise while jﬁdging tﬁe other; subjeéts in
’tha:second cQﬁdition‘received no- input while judging‘thé~0ne iiSt
of nonwo#dsg and heard musicv while ‘they judged  the other;
subjects in the third condition réceived no input while judging
one list,‘and Level I approximation to English while judging the
other; subjects‘in the fourth conditibnkregeived no. input while
judging  one list; ’and~ heard prose at the fourth level of

approximation to. English while judging‘the other; subjects in

the fifth c0ndition’reqeived no input while judgiﬁg'one'list, and
heard the prose passage while judging the other list, and
 sﬁbjects in the sixth conditioﬁ had no ippt while judging one
list, and pérfdfmed an articulatory suppression task by‘repeating
"bla bla bla" out ioud while judging the other list. = All

subjects were instructed to concentrate on the nonword rhyming

task and not on the auditory material or on the articulation: of
"bla bla bla". Order of presentation of = the 'types§ of
interference was pseudo»randoﬁ, 56 - that within‘each condition,»
hélf Ehe aubjecty had no aural input or kept silent'while judging

the first list and heard one of the types of interference or

performed the artisulatory suppression task while judging the

second list. The other subjects had no aural input or kept

silent while judging the second list and heard one of the types

N
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of interference or repeated "bla bla bla" while judging the-giggg

list,

Zach subject ﬁas tested individually. -~ The subject was‘seated af
~ the Eachistoscope déscribed above (see Expériment‘l) and fixated
on a Black X printed in the éentie~of a white card which was
presénted in the first field of the;tachistoséope. There were
t&c handkeys ldcated on a‘panel in front of the subjegt.f One of
these handkeys ﬁas labélled YES ahd_the,subject was instrﬁcted to
press‘ﬁhis handkey 1if thefpair of nonwords rﬁymed, The other
handkay;was labelled NO, ‘and the subject was instructed to press
this‘handkey‘if the pair ofAnonWOrds did not’rhyme. For half the
subjécts the handkey marked‘YES’was on’their,left—hand side and
the handkey ‘marked,iNO Qasi on“their right{haﬁd side, énd the
‘iréverse applied to the remainder of the sﬁbjécts. In order to
automatize‘ﬁhe fES/NO responses, ten practice‘cards with either
YES or NO printed on them in uppercase Letraset letters (36 pt.
'Futufa Bold, 9.3 mm) wére presented to each subject before‘the
test session began, and he was asked to press the corresponding

handkey. The subject was then presented with the deck of

practice ‘nOHWOrd pairs which were presented in random order.
Thereafter the experimental‘sassion began., Each ﬁrial‘began with
the experimenter pressing a button which simultaﬁequsly‘displayed’
the ﬁifst nonword pair and activated the timer. The subject then

respended . by pressing one of the two handkeys on the panel in

front of him. The order of presentation of the nonword pairs and
of the sets of cards was randomized, with the restriction that no

subject saw the same nonword twice.

o . ety . S
-ﬁ:' r““‘f'.l & - e \‘,{g N




109

{(The dctual instructions gived to the subject'are recorded - in

Appendix B, p.169)."

Results

The latency and error data ware subjected to separate oneway
analyses of covariance in which the NO INPUT trials constituted

the covariate.

" TABLE 6

 Summary of the oneway analysis of c0variaﬁce'perfbrmed‘on the -

lateney data® of the Nonword Rhyming test

Source of variation Sum of squafes Mead‘squar&‘ df F

NO INPUT conditions’ 0.671 1 0.671 1 0.600
INTERFERENCE f

CONDITION main effect®  4.102 0.820 5 0.734
Explained g 4,713 0.79 6 0.711
Residual 59.280 1118 53 -

Total = 64,053 1,086 59 -

& The dependent variable in the ANCOVA was the total time
taken by the subject to score a correct response under the
INTERFERENCE condition.

b The covariate in the ANCOVA was the total time taken by the
subject to score a correct responsa under the NO INPUT
condition.

¢ The INTERFERENCE CONDITION main effect was non-significant
(> 0.05). .
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The results of the ANCOVA performed on the latency data, after

the application of a sine transformation, are shown in Table 6. ‘ ?:’?Yf‘
There was no significant INTERFERENCE CONDITION main effect g

(F(5,53) = 0.734, p>0,05}.

The error scores were converted to P(i), a nonparametric measure
of performance (McNicol, 1972). In order to aseertain whether or
not the subjects were biased towards responding YES' during the

experiment, all the YES zeéponsés (correct and incorrect), were

TABLE 7

Summary of the oneway analysiﬁaof covariance performed on the ) R
total number of YES responses” given on the Nonword Rhyming R T A S

Lkest

Source of variation kSum of squaresk Mean square df  F
| NO INPUT condition” 3.577 3.577 1 2.732

INTERFERENCE

CONDITION main effect 8.948 1.790 5 1.366 .,

. i :r

‘Explained 12.525 2.087 6 1.5% -

Residual 69.408 1,310 53 -

Total | 81,933 1.389 59 -

a The dependent variable in the ANCOVA was the total number
of YES responces, corréct and incorrect, given by the
subject under the INTERFERENCE condition.

b  The covariata in the ANCOVA was the total number of YES
responses, correct and incorreect, given by the subgect ‘ , }
under the NO INPUT conditdion. ‘
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ERRATUM: p.111,~line 7. Omit "i.e. there was an equal distri- -

bution of YES reSpqnseé across ihterference conditions and
insert in its place the following:

"i.e. the inequalities in the distribution of YES responses
across interference conditions were not significantly

different, " .
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 subjected to a oneway ANCOVA. The covariate in this ANCOVA was

~ the total number of YES responses made by the subject utider the

111

NO INPUT condition, and this was COmpared with the total number
of YES response5~made‘under the INTERFERENCE conditioﬁs, The
results of this ANCOVA are shown in Table 7.  Because ‘no
significant CONDITION main effect was obtained { F(5,53) = 1.366,‘
p >0.05), i.e, there was an équal distribution of YES responses

across interference conditions, the P(A) measure could be used.

TABLE 8

Summary ofathe oneway analysis of covariance performed on the
P(A) scores obtained on the Nonword Rhyming test

Souxcé‘of variation Sum of squares Mean squére df  F

NO INPUT conditions’ 119.492 119.492 1 6.638%
INTERFERENCE o o
CONDITION main effeqt 1.203 16,241 5 0.902
Explained | 200,695  33.449 6 1.858
Residual - 954,034 18.001 55 -

Total | ‘ 1 154,729 19.572 59 -

a The dependent variable in the ANCOVA was the P(A) score

b The covariate in the ANCOVA was the P(A) score obtained by

* significant (p<0.01).

obtained by the subject under the INTERFERENCE condition.

the subject under the NO INPUT condition.
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A dneway analyvals of covaviance was carrisd out on the P(A)
seores, with scovesg ohtained under NQ 1NPUT eonditions acting as’
Lhe covariate in the ANCOVA, The results of the ANCOVA ar@'ShOwﬁ
in Table 8, Lrnoy acorés did nobt differ Significantly from oue

another acwose conditions ( ¥(5,53) = 0.902, p>0.,05).

O .

Discupsion

The yesults of this experiment dndicated that the cognitive
processes involved in judging whether or not nonwords rhyme are

a0t affecteds din -terms of latency or accuracy, by auditor
Y y y

fnterferefice or by articulatczy suppression. This finding partly

replicates thaﬁ of Besner, Davies énd Daniels’(LQSl) who found
that a nonword rhyming task was perfatmed equally quickly‘under
silent and articulacdfy suppression conditions. Howevetr, Nasner
¢t al. Found a small but significant decrement in accuracy with‘
articulatory suppression, whereas no accuracy deciement was found
in the present experiment. ‘This may be due to the more precise

sratdstical procedure used in the present study.

Most reading research dinvolving articulatory suppression and
nonword judgment tasks has involved the use of analyses of

variance, where the NO INPUT coudition is regarded as a separate

"eontrol" conditionn to which a certaln number of subjects are

assigned. Other studies have employed a design which is, in
strict terms, an analysids of covariance design, with each subject

acting as his own control, performing the experimental tasks
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in the present study, and warrants further use in reading

reseatch.

To summarixe, the present résearch revealed that semanticdally and

gyntactically complex prose auditory input reduced the‘Spéed with

which = skilled adult readers performed a task requiring the
'extensive uge of postlexical phondlogical encoding, and involving

semantic processing of printed prose. Aurally presented prose

also interfered with the performance of dyslexic  and normal

children on a ‘task requiring less extensive use of postlexical

phonolOgicél encoding and a small memory load (Magnitu&e Judgnment
task). 'HdWevar, prose auditory interference had no effect on the
performance of skilled adult readers on the Magnitude Judgment
tagsk. From an examination of the errors made by both qhildren
and adulte on the task, Lt appears that a visual lexical avcess
woute (which is not interfered with by auditory input) was used
42 reading botﬁ English "word" numbers and Arabic digits. The
performance de¢rement shown by the childrea in the pfesence of
prose auditory input was attr juted to the fact that they found
the Magnitude Judgment task difficult and any extra task
{including listening ko prose) would thus be distracting and lezd
Lo a perfofmance decrement. No éudicory input ihterfered(with

the performance of skilled adults on wtne Nonword~rhyming task

which required the use of pre- or nonlexical phonological

éncoding.

wt
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under “oth NO INPUT aud INTERFERENCE conditions. Data in such
studies has been analysedyby means of repeated‘measures analyses‘

- of variance, with the NO INPUT condition being regarded as ona

le#el;éf the poﬁdicions factor. - Howe&er; as Huck and McLean

~(197S)~1 have | pointed" out,  this  strategy ' iéads“ to an

underestimation of'systeﬁatic variance.‘ They Suggested;insééad'
_that an analysis of covariance utiliiing’the‘NO INPUT condiﬁibn_
| as a covariate is the analycic techniqqa‘bf,choica: Jparﬁi&lliﬁg'
{out‘of'baseline‘variati¢n increaSES‘the precisién oflvarianéa'

estimates, .

It may be argusd that tﬁé~nonwOrd'rhyming taskfmay he performed

by means of a tumber of strategies, amongst them being: visugl

strategies employing the rules of English orthography, "anslogy"”

stfategies (EarOn; 1977, 1979;  Marsh, Desberg & Gooper,‘1975}
,invclving the compafis¢n of the whole‘nonword or its,pérts with
known words andﬂthen making ﬁhe‘decision ”rhyﬁe”‘or ”nonurhyme”;
or thévuse~of grapheme~phbne@e translation processes and pre~ ox
nonlexical phoﬁolﬁgigal,eﬁcoding. Whilé the poSéibilitj of the
subjecté!:ﬁs?ng eithe£ or'b§th«o£ the first two strategies cannot

be excluded, it is likely chat the third strategy (pre- or

“nonlexical phonological~encoding) would be used in prefetence‘ﬁo‘

the first two strategies; because this method would lead to the

least errofs. ;Evéh if pre- or'noniaxical‘phonologicgl strategies
were notﬂused in this task ié‘cah be aseertedVWithvsomekcertainty
‘that Eostlexical’sﬁratagiésyWere‘ﬁot uéad;k Thus the absence of
an INTERFERENCE‘effedt in the present study may also be due’tq

the fact that the interference conditions used only disturb -
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Eostlexicél phonologicéi encoding‘whila the;subjeoto did not use
postiexical phonological encoding:to perfofm the’taék.k'THere is
»,Supooft for this conclusion ffom:the‘work of Besner and Davelaar
‘(1982) who suggested that there are at’least two ohonOIOgioal
codes quéd in readingf One code  is uoed to. access  lexical
entri&ﬁ‘and is not‘ihtérfered wiﬁh,by articulgtory suppression
tasks;L’Anothér‘is uséd to "hold" items in short~term memory and
is inﬁeifered #ith,by articulatory‘spppression tasks. In terﬁs
ofﬂthé’pfelexical/pOStiexicél‘distinction,,tbo first:code'corfe—
‘sponds‘t0va'pﬁeléxical‘phonological encoding strategy while thek

~cecond roughly parallels postlexical phonological encoding.

In sumﬁaiy,‘noooecremenﬁ was foond in the performance (éoouracy'
and latency) of subjects on the nonword \rhyﬁing task in the
prSenco of interference, whether such interference was verbal or
nonverbal au&itory ihput or an articulatory suppression task.
These results'partly replioated the findings of a,studyvby Besner
et al. (1981). Ihe results were explained iﬁ terms of the use of
the analysis of covariance technique, and the pre~ or nonlexical
nature‘:and' function of the phonological encoaing used in the

performance of the task.

A poténtially useful method for investigating the role “of
phonological enooding‘ during roading has  been' the Magnitude
Judgmemt‘taék.l It iﬁ#ites the usé‘offboth a direct (visual),
routo of lexiCal~access'when tha numbers atre presentediin digit
form and an indirect (phonological enceding) lexicaik acess

route, when the numbers are presented as words that have regular




~grapheme~phoneme correspondences. In EXPERIMENT 3 the‘effect4off
prose auditory input and -an articulatory suppression task on the'
performance of skilled readers on the Magnitude,Judgment-task was
assessed.

EXPERIMENT 3
Method'

§ubjects

The subjects who were assigned to the prose and articulation

iuterferenca condition groups in  Experiments 1 ~and 2 also-

pa‘rti‘ﬁipé’ted in Experiment 3, There were thus 20 subjects in

all, 5rmales‘énd 5 feméles per condition,

Materials

i) 'Visualetimuli' Two decks of éafds were used.

'The one deck bore only regularly spelt Engiiék-numbers less =

ten (e.g. THREE, FIVE, SIX, SEVEN, NINE) and the other bore w.d

: corréSponding Arable numerals., The number pairs were pf&ﬁted
‘ontoi white cards (14 cm x 9 cm)‘ with Leéraset, | (Uppércase
'ietters,‘He1Vetica Medium 7.0 mm Haaé, L084, were used for the
wbtds, while Hélvetima‘Medium 7.0 mﬂ‘Haas L086,wa5'used‘for the
numbers); The numberé wéré printed next to each other in the’

centre of a card, and were separated by a 2 com space.‘ All




possible combinations of the numbers were used, and this resulted

in twenty cards peil deech.

ii) Auditory stimuli “he prose passage used - as
auditory input in Experiments. 1 ani 2 Was employed in - this

experimeﬁt.~

TABLE 9

Snmmary of the design of Experiment 3

Condition® G Numerals’

Arabic numbers English word numbers

No input® - prased

‘No input ~ articulation

a Conditions are independent.
b There are repeated measures on the NUMERALS factor.

¢ Scores obtained in the absence of interference input were
“used as the covariate iun the analysis of covariance.

d Scores obtained in the presence of prose or articulation

interference constituted the dependent variable,

i

Design

The experimental conditions were embedded within a pretest-

posttest within-subjects design (Huck & Mcﬁean, 1975) as shown in
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