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Table 9. * This design was evaluated by means of a two-factor
(condition x numeral) analysis of covariance, with the NO INPUT
cdndition as the ‘covariate, =~ and repeated measures (Arabic

numbers/English word numbers) on the numeral factor.

Procedure

Subjects were tested individuallyn';Eachfsession Was precédéd by

8 trial‘pericd in which the‘éubject fémiliarized himself with the
order to guard against a‘speed~accuracy trade-off,

A trial beganfwith the subject seated at a‘table with éne deck of
cards, face-upwardé but with the top ecard covered by a blank
white card, in front of him. _The subject was requested ﬁo sort
the deck of cards into two piles depending "On‘ the side od which

the numerically greater number had appeared, If the numerically

placed to the left of the main deck; if the numerically greater
number was on the right side of the card, the card was to be

placed to the right of the main deck.

The experimeﬁter timed eachktriél by preséing a starter,buttbn‘as
soon as the subject began to work throﬁgh the deck., This button
activated a digital milliéecond timew which the experimentér
stopped a5 soon as the lagt card had been sorted.  After esach

trial the experimenter recorded the exror data.

Kop

o,

task. Both error éndvlatency data were recorded throughout in

‘greéter number was on the left of the card, that card would be
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Boﬁhv decks of cardé were sorﬁed‘ under condiﬁioﬁs of  NO
’iNTERFERENCE and prosé or arficﬁlatory suppressioﬁ‘INTER?ERENCE.
As in  Experiments l’andyz, under'the articulatory suppresgion
INTERFERENCE condition, the subject was required to repeatedly
say "bla bla bla" for the'duratidn of the trial.  (All subjects
partlcipating undex this condition had practlsed repeating "bla.

bla bla" for a few minutes before the test trlal was begun)

The order of ptesentatiOn of - -the ‘NO. . INPUT and ‘INTERFERENCE
conditions, and of the card decks and the cards within a deck was
randomized, Subjects were free to use whichever hand they

preferred to sort the cards.
Results
The latency data were analysed by means. of a two factor

(condition X" numerals) analysxs 0f covariance, with repeated

measures on the NUMERALS factor. The NO INPUT condition served

as the covariate. The results of this analysis are shown in

Table 10.

The interferencs 'canditions, namely prose and articulatory
suppfession,’did’nét :esulc in significant differences in thé
time taken to perform the word number andrArabic numerai tasks
(F(1,17) = 0,45, p>0,05). There was no significant difference
(F(l,l?)'; 0.93, p>0.05) between the time taken to perform the

word number task and the time taken to perform the Arabjc numeral

Y : WG ;
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TABLE 10

Summary of the results of the two factor (condition 2 x )
numerals ) repeated measures analysis of covarlance performed
on the latenc¢y data of the Magnitude Judgment task-in Experiment

3

Source of variation "‘Sum of squares Mean squaré df ¥

INTERFERENCE ; - . , -

CONDITION main effect 8 238,756 8 238.756 1 0.45

NO INPUT® condition 228 018.151 228 018.151 1 12.58%
: Ervor 1 308 099.834 18 123.520 17 -

NUMERALS main effect 7 886,225 7 886.225 1 0.93

- INTERFERENCE | |

CONDITION x NUMERALS ,

interaction effect . e 49,780 49,780 L Q.Ol

NO IPUT conditions L1 450,801 11 450.801 1  1.35

" Error 2 144 515.664 8 500,921 17 -

‘*' significant (p £0.005).

~a The depeundent variable in the ANCOVA was the time,

: expressed in seconds, taken by the subject to perform the
Magnitude Judgment task in the presence of prose or arti-
culatory suppression interference.

b Theré,were repeated measures on the NUMERALS factor.

c The covariate in the ANCOVA was the time, expressed in

- seconds, taken by the subject to perform the Magnitude
Judgment task in the absence of prose or articulatory
suppression interference,

task. There was also no significant CONDITION  x NUMERALS

interaction effect ( F(l,l?) = 0.01, p>0.05).

AR
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The significant: NO INPUT condition main effect (F(I,17)‘¥ 12,58,
p‘<0g05)~reflects akcorrelaﬁion'between,the covériéte and“the
'depeﬁdenf‘Variables, i.e. the’subjects' pérforménce under the NO
»INPUchondicion mimics the way in which'they'performed under the

INPUT conditions.

TABLE 11

~ Mean numbers of errors scored on the Magnitude Judgment task by
the prose and articulatory suppression interference condition
groups in Experiment 3 ‘

‘Group NO INPUT | INTERFERENCE
Words Arabie Words Arabic

Prose 0.3 0.3 : 0.8 0.4

Articulation 0o 0 | 0.1 0

An analysis of the error data was not feasible due to the low
‘arror‘rate: 70% of the subjects scored no errors, 20% scored 1 -

2 errors. The mean number of errors scored are shown in Table 11.

Discussipn

In contrast to the findings ofkﬂulm& and Ryder Richardson (l981),
~the results of the present study show that subjects read Arabic
and English word numbers equally quickly. The discrepancy

batween the results of the present study and those of Hulme and




121

Ryaer Richardson may be explained by. the use of thé ‘ANCOVA
technique in the present study;~insﬁead of tﬁe ANOVA'uséd~by
‘Hulme and. Ryder ﬁichardéon. By partialiing, oﬁt baseline
variation the ANCOVA provided 4 more precise measure of

systematic variation in the present study.

Iﬁ has been argued that Arabic numerals are most likély‘to be
processed visually. Subjects in the present study’appeared to
“ uée a Visuél lexical access rqute“in the processing of both
Arabic and English word numbers. This conclusioniis supportedvby‘

‘the anecdotal observation that the errors made with word numbers

were visual in nature (e.g. THREE was judged the largerynumber in

the pa;r SIX THREE). #noonological encoding, ﬁhéreruseﬂ (e.g. in

checking a decision made visually),‘ must  therefore have been

postlexical in nature.

In ‘contrast"with this coualusion,‘ Baron (1977> found that
articulatory 3uppﬁe5510n interfered withithe reading of English
word numbers ;ok a greater extent than it interfered with the
reading of Roman numerals. From thia finding he argued that the
reading of English word numbers inQol&es the (prelexical) use of
phonology which 4is interrupted by aiticulacury suppression,
whereas the feading of Roman numerals does not involve prelexiéél
kphonology. Howevef there were certain artifacts in Baron's study
which may,acccunt for his results,ksuch as the fact that the
physical size of the Roman numerals ﬁas consistent with their
nunerical size. Subsequent studies (Besner, Davies & Daniels,

1981;  Hulme & Ryder RichardSOn,  1981)  which attempted to

N

o

S R

R R - - i R TU I : e
e e e A i e T P R Lo




T R SR T P AT . e IR TITWITOMATT an we emden b e s e aw " -

o

@"

.1'“‘3

overcome these flaws have teported,fiﬁdings similar to those of

the present study.

In the prasent study it was shown that‘articulatory suppression

and prose auditory interference héd no effect on the time taken
to perform the Arabic number task or the English word number
task. This supports Besner, et al's (L981) and Hulme and Ryder
Richardson's (1981) finding ofi no numeral x articulatory
suppression~interaction. The findings of the present siudy thus
provide further support fér ‘Hulme and Ryder Richardson's
conclusion that:
. "fhere is no support ... for the view that
reading English alphabetic numbers depends in
part upon a phonological access code which is
susceptible to disruption by artirulatory
suppression" (Hulme & Ryder Richardson,
‘ 1981, p.130).
However, the present findings are in conflict with thé‘finding;by
Besner et al. and Hulwe and Ryder Richardscn that the tasks were
performed more slowly under articulatory suppression than in its

absence, whether the numerals were Arabic or English word

numbers,

While Experiment 3 investigated the performance of adult skilled
readers on the ‘Magnitude Judgment Task, Hulme (1981) has

suggested that this task may be used profitably in studying the

“use of phonological encoding by developmental dyslexics.

Congequently, EXPERIMENT 4 was conducted.

S R S
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EXPERIMENT 4
Method
Subjects
Ten Englishrspeaking children (7 males and 3 females), selected
from a school for learning disabléd'children, participated in the
study; They had normal hearing and normal or corrected vision,

and were diagnosed‘as being dyslexic {({,e. having a reading age

two or more years below their chronological age) on the basis of

their performance on the Boder Tegt of Reading - Spelling
ratterns. Seven Enélishmspeaking boys and thrée English~speaking

girls were selected to constitute the control group, They had

normal hearing and unormal or corrected vision and had no reading

difficulties. These subjects were matched as closely as possible
with :hé dyslexics on the basis of their reading ages. Reading
age was again determined on the basis of performance on the Boder

Test of Reading -~ Spelling patterns. The mean chronological and

reading ages for both groups are given in Table 12.
Muzerials

1) Visual stimuli The card decks used in

Experimenty3 were used in this expetriment.

1)  Auditory dnput The auditory dinterference

used was the prose used in Experiments 1, 2 and 3, It was

R @ M
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of an auditory/phonclogical code at tertiary cortex level,

Because the nonword tssk does not require lexical access or the

maintenance of the semantic equivalent of the printed words and

therefore imvolves a shallow Level of processing (Craik &

Luckheart,’1072),,che possibility -6f dinterference bDetween the

task which involves a deeper,leVel of processing and,auditory

input was minimized. Also, the fact that little memory load and

hence little use of a phonological code 1n maintaining the
phonological representation of = the nonwofds, was involved,
further minimized the likelihood of interference between the task

and the auditory input.

With regard to the performance on the MAGNITUDE JUDGMENT TASK by

normal adult skilled readers, both Arebiy snd Word uumbers were

processed initially by primary and secondary visual cortices of
Unit 2, in the absence of auditory interference. At the tertiary

tevel both types of npmbers probably gained lexical access

visually. The judgment as to which number of the pailr is larger

was then made. If a phonologidal code was activated it would
have been postlexical in nature and would have been used to
verify the magnitude decision made earlier, e.g. in deciding that
the visualiy longer number SEVEN is in fact the smaller number in
the pair SEVEN NINE. The task does not involve a large memory
joad:  no more than two words must be processed at a timé, and

subjects did not have to recall the numbers they had seen.

Thevefore the usefulness of the postlexical phonological code was

minimized, in that visual processing space was not so greatly

taxed din terms of informatilon load as to necessitate the use of a

o " ' g
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TABLE 13

Summary of the design of Experiment 4

Groupk | : " ,Conditiona

Nb input‘

,Numeréls |

i'Arabic <W§fds:‘ ‘,Aribic"i }&dfds
Dyslexics
rNon*dyslexics
a Thera,ﬁerek;épeated meésuresioh'thchbNﬁITION‘and NU&ERALS
'fac;p:s. ~ : ; o
' nProgedure

All subjects were teSted ih&ividually. The reading age of each

sﬁbject was‘determined,by means of the Boder Test of Reading ~

Spelling patterns at the bYeginning of the testing session.

- Thereafter the subject performed the Magnitude Judgment task,

described in Experiment 3,‘under conditions of NO INPUT and PROSE
auditory interference. Both error and"latency scores were

recorded for all subjects.
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Results

Results ~of the three factor repeated measures 'analysis of

variance performed on the latency data are shown. in Table 14.

‘There’was a significaht‘différence‘( F(l;IS) = 8,71, p <0.0L)
betweén thé‘time‘takén to read the numbers whén th§ré wéskNQ 
INPUT (mean laténcy: words - 53.602:se§.§' Arabic - 44.592 sec.
- see Ta&le 15), and the ti@e taken to perform the tésk under the
PROSE auditory interferenté céndition (mean latency: ’words: -
57.536 sec. Arébic ~ 44,064 sec. - see Table 15). Ail‘other

main and interference effects were non-significant (p>0.01).

An analysis of the error data was not feasible due to the low
‘error rate., The mean error scores fnr each group are given in

Table 16,




e

TABLE 14

Summary of the three factor (reading group x interference
condition X numerals) repeated measures” analysis of variance
performed on the latency data of the Magnitude Judgment task
in Experiment 4 : ' : : C ‘

Source of variation ~ Sum of squares Mean square df F

READING GROUP | , o S
main effect | 1535882248  1535882.248 1 2.55

Brrof 1 © 10843509.262  602417.181 18 -
" INTERFERENCE CONDITION | , o

main effect . 2527505.136  2527505.136 1  8.71%
Error 2 e © 5223744.101  290208.006 18 1.14
,NUMERALS wain effect | 57944.590 57944;590 1 0.33

NUMERALS i READING
GROUP interaction , ‘
effect L R 43916.107 43916.107 L 0.25

Error 3 314246.577  174581.254 18 =
INTERFERENCE CONDITION

x NUMERALS interaction ‘
effect 99544.989 99544 ,989 1~ 0.6k

INIERFERENCE~COND1TION

% NUMERALS x READING

GROUP interaction : : -
effect o 27719.528 27719.528 1 0.18

Error 4 | 2708679.992 150482.222 18 L

# signifiqént (px(OQOl).

a There were repeated measures on the INTERFERENCE CONDITION
(NO INPUT/PROSE) and the NUMERALS (Arabic numerals/nnglish
word numbers) factors.

b All latencies are given in seconds.
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TABLE 16

The mean number of errors scored on the Magnitude Judgment task'
- by the readlng groups in Ewperiment 4 ~ :

Reading group |  NO INPUT | ProsE

Woxds Arabic Words ' ~ Arabic
Non-dyslexic 0.4 0,3 1.3 | 0.4
Dyslexic | 1.9 0.4 1.1 0.6 -

Discussion
The results obtajyed showed that both poor and skilled readers

performed  the task equally quickly ‘and accurately. {%he

differenca in the numb»r of errors scored by each group could not
be reliably assessed due to a low error rate, but the trend in
results suggests that both groups perfOMmed the ‘task equall;
acaurataly) Thus it appears that, contrary to Hulme s (1981)
assuniption, the poor reader group uséd in this study did not rely
too heavily on a visual lexical access route &o the exclusion of

the use of‘(postlexicéi) phonological encoding as a '"check'.

That a visual access route was used by both groups is obvious
from the finding that in neither group was there a signifiqaﬁt‘
difference in the time taken to perform the task where word

numbers were used as opposed to where Arabic numerals were used.

<




ERRATUM: p.130, line3. After the word "nature" insert:

words rather than their magnitude',

"i.e. lexical access was affected by the visual "size!" of the
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A qualitative analysis of the errors made, further revealed that

a X}sual lexdcal access route was used as the errors made were

visual in nature (a.g. judging THREE to be the bigger number in

the pair THREE SIX).

‘There are  two poaaibié explanations of the significaht

INTERFERE&CE condition main effect. Firstly, én ANOVA'waéyused
in the present study rathex thényan ANCOVA which would probsbly
have yialded a mére érécise measure of 3y3ﬁemati¢‘variance‘by
partialling gut baSeline‘variation. The ARCOVA m@thod{with the
Yno iﬁput“ condition as a covariate in the analysis“§é&ld not be
used in the present experiment as only one form of interfaréncew
vizg prose; was used. It’was consideréd impractical .to use aﬁ‘

articulatory sUppressiou task with children who weuld probably

f£ind the task more distracting than adults do. There is support .

for ‘this assumption from studies (Higgins, 1978) that have

demonstrated a developmentalydecline in distractibility.

An alternative explanation is that children may have found the

Magnitude Judgment task more difficult than did the adults. It

'may also have demanded a lot of attention and processing space.

Thus the imposition of any form of interference (in this case,

semantically and syntactically complex prose) may have overloaded

 their processihg capacities and consequehtly a decrement in

performance resulted. This was particularly evident duriﬁg the

~ simultaneous processing of werbal input and word numbers - there

was a nonsignificant tendency in the results towards the slowing

down of the word number Magnitude Judgment task in the presence

A
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of prose input. ’This argumént is further strangtheﬁed By a trend
-in the latency"data (sée Table 15) which, although nonsigni-
ficant9 suggests. that ﬁhe Jyounger non—dysléxic group: (meén
chronological age = 7,9 years) found the task more difficﬁlt and
more attention‘demanding and therefore took longer to perform it,
‘than did the older dyslexic group (mean chromological age = 13,4

years) .
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CHAPTER SEVEN: GENERAL DISCUSSION AND CONCLUSIONS

The ‘main aim of the present research: was"CO investigate the.
effects of'interferend& on réading; The first exberimentytestedk
’perfqrmanae‘ on a reading task assumed to dinvolve postiexical
phonology.  Auditory dinput in the form of prose ihterfered with
tﬁe reading of semantically and syntactically compiex prosa, as
did verbal input, at Level iV appreximation to English. This

finding was attributed to interference by the verbal auditory

input which was of a comparable complexity to the primary reading

task,

Verbal auditory dinput consisting of random words did not

interfere with the reading of prose‘in this study, . Thig is din :
accordance with Baddeley, Eldridge and Lewis' (1981) findings.
The idiffarent | levels of kcomplexity of the primary and
interference tasks was suggested to account for the present

finding.

Nonverbal auditory input (white noise and music) did not
interfere significantly’with the‘reading of prose. ‘Thié 1s in
keeping with the results of previous studies (Frankiin, 19763
Hintzman, 1965; Murray, 1965), which vevealed no effect of
nonverbal auditory ipput on less complex reading and shortwteﬁm

memory tasks, The lack of interference by nouverbal input was

attributed to right-hemispheric processing of the nonverbal
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input, or the discrepancy in levels of processing complexity

between the auditor dinput and the visual reading task being

‘performed.

Auditory inpdt'did not interfere with the subjects' performance
on the Noﬁwordwrhyming task which ianlveﬁ the use of pre-~ .o
nonlexical phonological enéading and ~ did mnot <require -the
maintenance of a memowy load or the use of an auxiliary
phdnoldgical buffét gtore. |
 Auditory> input ia the formw;of‘ prose did not interfere
gignificantly with the reading of Arabic numerals and Eﬁglish
word numbers by skilled adult readers, as the task invdlved a
small memory load and ’did not require extensive,‘use of
(postlexical) phonological encoding. Phonological encodingbﬁas
probably only used ag a "check" Qhﬂn the numerical magnitude of a
number ccnfli&ted wiéh its visual length (e.g. NINE in the pﬁir
SEVEN‘NINE), rather than ag a ﬁeans of maincaining info:mationiin

a memory store while other information was being processed.

Prose auditory imput did, however, dinterfere with normal and
dyslexic children's performance on the Magnitude Judgment task.
This finding was explained in terms of children finding the task
more difficult and therefore more demanding of attention tﬁan

adults, Therefore any interference (in this case, prose) wonld

result in attention and processing capacity overload and thug a.

decrement in performance.
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The present findings support Coltheart's (1980) conclusions, that
articulatory SUppressionVCasks similar to the one used in this
‘study do not interfere with performance “on reading tasks

involving either pre~ or postlexical phonological encoding.

This is contraryi to | Baddeley's’ (1979)  conclusion - that
articulatory suppréSsionﬁ will interfere with phonological
encoding particularly where such encoding is used cdyumintain
information in a short-term erking memory buffer store. The
discrepancy may be explained in that no éttention to order of
information was required by the reading tasks in this gtudy (with
the exceptizn of one question In the prose comprehension task),
whereas most short-term memory tasks demand the recall of
informaticn‘in a specific order, (Baddeley includes the need to

recall or "hold" information in a specific order ag an important

factor in determining the c¢onditions under which articulatory

suppression  tasks will be effective in interfering with
phonqiogical éncoding in reading). In the light of thé,findings
of the present study, ths use of érticulatory suppression -as an
interference technique in the study of phonological encoding
during reading, particularly where the wreading task closely
"»approximatas normal readiﬁg of complex érose by skilled readers,
appears. at best to be iimited' and at wOrst to be totally
inadequaﬁeQ Therefore it is’suggested that future tesearchezs
employ alternate methods of tapping and/or dnterfering with
phonological encoding during silent reading for meaning. One
such technique, auditory interference, has proved successful in

interfering with phonological encoding during reading for meaning

. Sl 4-‘_.;':_;;;
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While RBoder's (1982) classification system may be sufficiently
useful, where the type of dyslexia is clearcut, the experimenter k
in the course of the prasent research encountered a number of
' children who clearly had reading difficulties but did not f£it
U : i
into any of Bodev's categories. Turther research could aim at a 3 e
means of analyging che reading and spelling Strengths and i
wyeaknegses of such "grey araa" children in an attempt to provide %é, "
. . B '&; =
guidelinas for suiltable ruomediation., It may also be that the o 8
Yevay area’ children, drawn from the students of a school fpr éh I
dyslexics, weve already partly remediated and thus could not be ! i
categorized according to Boder'su ecriteria. If khe Boder test is §¢
o , : R 4
seusitive to remediation, it should be employed prior to -
remediation. iﬁ
| | | \é By
Furthermore, if the Bodar test is to be wholly applicable in the i }
Bouth African context, 8outh African school standard reading .
N . ‘;\\‘«
: : L
equivalents corresponding to Boder's 'grade levels'" must be f
raleulated, R , ; b
i
$.2,b  Using the Magni.nde Judgment task in screening for :
developmenta,, dyslexia )
{
‘ . i
Although the hypothesls of Experiment 4 in the present research £ .
did not wake predictions about the performance of different %
1 o
groups of dyslexics, the Magnitude Judgment task may be used ﬁ' o
, 5 k2
8 effectively to distinguilsh between different dyslexic subgroups. i )
f B As has been discussed, there may be some dyslexics who rely too 4 ‘fj
B ‘ 8
: '”1:&S :
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7.1 Towards a neuro~cognitive model‘of”reading‘

,These‘results may be aCCOmmodatéd‘withinia neuroacognitive_maaei
of reading based largely on the cogniﬁivef modelk of word
recognition prOposéd by Morton (1969; Ciarke; & Moftoﬁ, 1983;
~H0rtoﬁ, &:Patterson,,IQSO) énd Luria's"(1973,f197§5iﬁeﬁrcﬁﬁychoé‘
Togical model of theV“WOrking brain“;'described above in Chép#ers

2-and 3 respectively,

.

In terms of Luria's mode oxmal reading of PROSE in the absaucs

‘of interfering material coumenced with the sensory registration

of the printed word, Thé next step‘in the process involved
feature anélysis and'synthésis b& the prin£3d'word by‘the.visuai
primafy*and seconééry cortices'of‘Unit 2. This corresponds to
the‘”Visﬁal‘analysis" and "excitation of visual input logogens
stages of Morton's (1979) Logogen ﬁodel? 'Althoﬁgh there ig some

evidence of éapacity limitation at the sensory level, the

‘processing of information by the primary and secondary cortices

‘does not require sttentional spacet

"There 18§ an initial registration and
analysis of sepsory information occurring
prior to and independent of attentional
selection’" (Picton, Campbell, Baribeau-~Braun
& Proulx, 1978, p.446). o e

Because the reading taskAdemanded a sufficlently high level of
procegsing, incoming visual information was then passed on to the

tertiary cortex of Uni¢ 2, where lexical & .ess probably

occurred. -In Morton's terms information was transferred from the

~visual logogens to the cognitive system for further processing.

Luria suggested that there is a decrease in modality-specificicy
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‘phbnolcgical representation of these words which are stored in

Such information may have consisted of words ﬁk'ﬂq%é&quroup but
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as one moVeS’fromfprimafy to tertiary cortex. Accofding to‘Luria
tﬁe tertiary cortex is n0n~modélity«speéific, althougﬁ he does
'allow for a "gradation" of mbdalityaspecificitjvwithin tertiary
cortex:  for example, ﬁhat ‘érea"of tertiary cortex closer td
visual sécondary-ccrtex, while 1argely n6n~modality~9peCific; is
mbra ’biased ‘than other paits of"tertiary‘ cortex téwardgk
pioaéssing of dnformation wifh a:large‘visﬁal compqnent‘ Suppcrﬁ-

tor this distinction between processing in  the ~primary ‘and:'

secondary, and tertiary corticea:is algo evident in the’cognitiVE
pﬁychology‘literaturé: Treisman aud Davies'(L973) asserted that
physical processing  is modality specific while semantic

processing is unitary.

In skilled readers, lexical access for words presented in a

printed form is likely to he achieved thraugh'thafvisual route.

By gaiﬁing.éncess to the lexical entries a3sociated with.  the

words being processed, the reader would also gain access to the

the' lexicon. Thereafrer visual information -which had béén

transferred  from primary and secondary cor;iéesﬂ to tertdiary

cortex was probably 'held" postlexically in éyph¢ﬁ ~ogical form.

was probably transformed  into an abstraﬁt; - summarized

phonological‘represeutation of a word group.

The argument proposed in the preceding paragréph may
paralleled by Morton and Patterson's (1980) suggestion that

the processing of a printed word:

%8
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"The word is categorised 4n the visual input
logugen system and information is them sent
to the cognitive - system, Hers = the
appropriate semantics can be found and sent
to the output logogen system where the
appropriate phonological code  could  be
obtained" - o & (p.94).

From this quotation it appears that Morton views phcnologioal

,arisas only aftey the printed word has been processed by the

cognitive system. The present argument provides an extemnsion to

the cognitive system is taken to correspond to- processing by the

terﬁiary cortexu, As it ds Argued that a phonqlbgical eode was

phpnologicai code may arise and be used at the level of

processing by the cognitive systen, i.e. R£$2£ to the aCtivation

play an active role in the cognitive system's processing of
information, rather than being merely a passive vehicle for
rasponsé following the channelling of processed iuformation from

the cognitive system to the output logogen system.

In the éresent SCﬁdy postlexical phonology served the dual,
purpose of providing a working memory buffer‘étore (Baddelay;
1974), and consérVing attentional spade. This ”conservationxbf
attentional gpace" function of postlexical phonological encoding
‘was necessary berause‘ ,

“the experimental literature prdvides!

gvidence  that malntaining & memory load

comper 3 with other processes for attention"
(Lansman, 1978, p.2542).

encoding as a pdssive byproduct of the reading process which

Morton and Pattersen's argument, if processing of information by

employved at & tertiary corticalrlévél, it is apparént that a

of the output logogen system. Thus phonological encodi ing mmy,

t o




vAtténtional storége space was‘cbnserved bécausé the high{lével'
inforﬁation, initiélly‘proces5ed through the visual modality, was
tréﬁsfotmed»from a visual code into'aﬁ auditory code. Additory“
brdceséing‘requires a quaiitatiVely,different level of attention,¥
so the visual mc&e was thus freed to process incoming infdrmgtion‘
without the daﬁgér of visual attentional overload, In Suﬁport’of;
‘the assumptiod that there are different "levels" of atteﬁﬁion
which may operate concurrently; Hebb (1949 - quoted by Mowaay,
1953)fhas proviaed anecdotal evidence for the complex nature»of
attention: |

"Hebb (1949) stated that more than one phasa

sequence may be In operation in ~ the

-association - areas at  the - same 7 time,

presumably leading to +  simultaneous

perceptions in sepatlate sense modalities"
(Mowbray, 1953, P 366)

To éuﬁmarize, in the abseﬁce of interfering material, the normal
reéding of prose commenced with the sensory regigﬁration, feature
analysiﬁ_and‘synthésis of the printea word by the primary and
secondary cortices of Unit 2. The visual informati&n was then
passed on to the tertiary cortek of Unit 2 whére lexical 4dccess
prnbably occurred, . Here the phonological representation‘of‘the
printgd words was probably also accessed: The printed word was
then ;transformed into an abstract summarized phonological
representation at the level of the - tertiary corﬁex. This
(postlexical) phonological code was used to "hold" informationm in
memory at‘the‘tertiary cortical ievel'to cénserVE attentional
space while the eye moved to fixate on the next '"chunk" of

information.
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ERRATUM;'D,1AQ, line 6. Before the word "it" insert:

NIt may be attended to and processed initially as pact of the

process of recognition; but may nobt réquire further processing,"
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Thusv Yar the normal ' reading of prdse in  the gbsqugv'of
interfering material has been considered. Normallyreading of
prose in the presence of the interfering stimuli used in the

preSent study may have occurred in the following way:

White noise does not rejuire high levels of cognitive processing.
it can therefore be processed by primary auditory cortex, leaving

the tertiary cortex with sufficient attentional capacity . to

process complex prose.

There is a possibility that the musical inuerfErence, because it
is more complex than white mnolse, could have lad to less
attentional space. being available for the. processihg, of - the
high~level printed prose passage:. However this possibility is

unlikely because:

i) there is neutopsyahological evidence that

nusic  1g  processed largely by the right
hemisphere (Kimura, 1961; Luria, 1973),

therefore the music interference would not be

competing with the proée comprehension task

for "attentional space",

ii)  according to Kinsbourne's ~ (1982) R
”funcﬁicnal space' model, the complex verbal

nature of the primary task would’ bias
attention to‘ the left hemisphere, allowing

maxlmum attentlon for processing of the

verbal task.

R
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Tﬁus far the normal reading of prose in the absence of
interfering material has been considered. Normal réading of
prose in the presence of the interfering stimuli used in the

present study may have occurred in the following way::

White noise does not requife high levels of cognitive‘prOCessing.

It can “harefore be processed by primary auditory cortex, leaving

the - tertiary cortex with sufficient attentional ‘capacity to

process complek prose.

There. is arpoSsibility that the musical interference because it
is more complex than white noise, could have led to less
attentional space being available for the processing of the
high-level printed prose passage. However this possibility ié
unlikely because: | .

1) Ehere is ueuropsychologiéal~evidenCe that

music 1s proceééed largély by the right

hemiskphere (Kimura, 1961; "Lu;:.ia, 1973),

therefore the music'interferehce would not be

’aompeting with the prose comprehension task

for'“a:tentional space''.

ii)  according  to Kirsbourné's (1982) “

"functiﬁnai space” model, the complex verbal

nature of the primary task would bilas

attention to thek left hemisphere; allowing

maximum attention for processing of the

verbal tasle,

R
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These .asguments provide theoretical backing for .the finding‘that
nonverbal auditorykinput‘did not interfere with skilled réading
of prose. The interference which arose from corncurrent verbal

auditory input will now be discussed.

The amount of cognitive proceésing which  the auditory
interfearence ’required ’ may havé caused . i, - to iInterfere
différentially with the process of cdmprehending the prose since
this may have involved transforming thé visual information into a
phonological code. All Verbal auditory interference was
registered initially by the primaiy auditory cortex of Unit. 2,
It was then transferred to the gecondary and teftiéry cortices
where it presumably gained lexical acsses through an auditory
channel or code (a phonelogical g@ém); guditory inteyxference in
t:he form of r’andom‘ words required & ‘3.&;?3;1‘" Level nff cognitive
processing - and léss‘ attention  théin m:we  aqomplex verbal
interference at Level IV apptoximaimuA to Koglish or prose.
Because of the similarity in the level of womplexity of cognitive
processing required by the Level IV approximaﬁinn'uo English and

the prose interference, and the complexity of thwa prinved prose

information new held in the audltory pwstlexical phonological

storé, the auditory ihterfering material dand the. pbétlexicél
phoriological éncoding competed for processing space. This led to
a decrement in performance on the prose task which would have
been evident elther as an inc¢rease in error rate, parﬁicularly if
the subject attended to both the visual and the auditory passages
‘(memory would  have been 0verloaded),’ or as an increase din

latency. The absence of an accuracy decrement in the present

o g L et i
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gtudy may ’be explained by the fact that the suﬁject‘ was ‘not
instructed to attend to the auditory input and did not have to
retain it for a long time in memory. An increase in latency
occufred because the visual information had to be transformed

into a phonolbgical éode whereas the auditory information was

already in that form of coding and so began to be processed
immediately, The transformed visual information had to ¢ompete
with the auditory information for processing space in working

menory.

The low level of dinterference provided by the articulatory
suppression task may have been due to the fact that "giving out"
of linguistic information,’ as. in the articulatory’ suppression
task, involved different brain mechanisms to those involved in
the "taking in" of isformation during the reading process.v Hence
the possibility of interference due to the tasks‘reqﬁiring the
game Functional (end attentional) space was minimized. On the
other hand; the articulatory suppression task may have become
sufficiently autométized as to be processed subcortically. - Thus
the possibility of it interfering with higher cortical processing

of the printed prose was minimized. Any performunce decrement

which ocecurred in the presence of articulatory suppression was

probably due merely to the discracting nature of the task and the

kinesthetic distress arising from the continuous repetition of a

single syllabie.

In summary, white noise does not require high levels of cognitive

processing and therefore did not interfere with the normal

i A e
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reading‘of prose. MusiCal‘additdrY‘input, althoﬁgh'more combléx
than white noise, did nbt inteffere with prose‘reading because:
it 1is processed iargely by  the left  heﬁisphere; the ccmblex
natﬁ;e"of the  reading task biases attention to the left
hemisphere, allowing maximum,‘atﬁention, for the task. Verbal

auditory input was processed by primary and sgecondary auditory

cortices and the tertiary cortex of Unit 2. At tertilary cortical ~

level the syntactically “and semantically complex interference
(prose, level IV approximation to ;English) competed with the
phonological encoding of the printed word for processing space,
resulting in a decrement in reading performance. - Random word
input, although it was initially distracting, interfered to a
lesser extent overall as iﬁ required a lower level of processing
than - the more complex auditory‘ and visual verbal dinput.
Articulatory suppression did not interféra*with the rexding of
compliex gtose kbecmuse? it requires the ‘'giving out" of
ii?{i:;c__‘fx"w".:f.é:*.i-.-f as opposed to the "eaking in" of information during
raadn‘g;"i?inay ye sufficiently automatized as to be processed

subsucticstly aud any interference effects noted may be due to

Cuba tact tine 40 ls puysically difficult to perform.

In terms of the model put forward in this research, in the

~absence of interference input the processing of the NONWORDS‘as a

prelude to rhyma»judgmeﬁt, ‘kcbmmenced with the  sensory
registration, feature analysis and aynthasis of the printed
letter string by the visdal primary and gecondary cortex of Unit
2, This dincoming wvisual information was then passed on to

tertilary cortex of Unit 2 so that rhyme~judgment could take

T
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place. If the task was to be performed with maximal accuracy and

speed, no attempt would have been made to access visually similar

- words in the lexicon. Instead the tirtiary cortex matched the

graphemic representations. of the nonvords as analyséd by tke
visual cortex with their phonemic/phonological equivaient codes
pre- or "nonlexically‘ (Funﬁell, 1983), and ',the decision
"rhyme/aonrhyme" wés made,  This cornésponds with Morton and
Pattersonis (19805 assertién that: | |
"The stimulus is treated as a seéuence of
graphemes . and converted by <rule into a
phonological code® : (p.94).
As the task does notyiuVDlve a memory load, there was no need for
the haintenance of the phonological representation of the
nonwords. Thercfore both visual and auditory coding stores were
quickly cleared of their information load and‘the possibility of
ptoéessing overload was minjmized whether the followingk”chunk"
of information reaching them was (ofigiually) visual or auditory

in nature.

With regard to the ndnsignificant effect of nonverbal auditory
input and of articulatory suppression on nonword rhyming

decigions, the arguments put forward in the preceding,d15cussion

of the results of Experiment 1 also apply to the results of this

study. However, the finding that verbal auditory input had no
effect on the performance of the nonvord task warrants

discussion.

The verbal auditory input was processed initially by primary and

secondary auditory cortices, and gained lexical access by means
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phonological working memory "store" {Baddeley, 1U79).

Under the prose interference  condition, the Arabic, ané,fw0rd

numbeys were processed in the same way as under the NO

INTERFERENCEL condition.  The auditory inpub was Qregistered,

anaLysed’and synthesized by primary and sacondary auditdry'cortex

of Uuit 2, and probably gained lexical access auditorily at the
tertiary cortex level. (Lexical access may not necessarily have

occurred, as subjects were not dinstructed to attend Lo the

auditory dimput. There was no interference between the primary

task and the auditory input, becvduse:

1)  the two inputs (visual and auditory) were

at diffevent semantic levels of complexity,

el e v e b e G

ii)  the auditoty/phonologibal processing
store was not overloaded because 1t did not

have to maintain c¢¢ “hold" information frow

the primary tasgk tougether with information

from the auditory inpuﬁ.

The lack of intetfersnce from articulatory suppression may have

stemmed from the same reasons advanced earliers different braink

mechanisms govern the "giving out" as opposed to the "taking in"

of dinformation, therefore there was little likeliheod of

interference ox competition for functional processing space

between the two tasks.

There was evidence that children (both dyslexics and normal

skilled readers) performed the MAGNITUDE JUDGMENT TASK in much
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the same way as did adults. - That is, both'Atabic’and English
word nuﬁbers Were,pr§¢essed initially by primary andksécondary
visualv cortices of Unit 2 aﬁd‘~probab1y gained’ lexical 'access
visually at a tertiaiy cortéx level. However, the childrenkmight
ha#e found the task more difficult and therefore more demanding
of’éttentionf Hence more proceséiﬁg space WOuld piobably have
been‘reéuired at tertiary coftex ievelkfor a iongefbtime than in
“the caée of adults. Thus there was ‘less  space available o
kchildrén for the prdcessiﬁg of»pfose input at the teftiary cortex
flevél, and a decline in performance on the task in thg presence
of prose resultéd. This argument‘is further sﬁfengthenéd,by the
poét hoc Dbservatidn that the overall pErfbrmance’of the adults
on‘tha Magni.tude Judgment task was fastér than tﬁe performance of

the children on the tésk.

In conclusion, Kolers (1970) has stated that:

"The sophisticated practitioner of a skill

has a hierarchy of options available to him.

An accurate represeantation of any complex

skill must account for the various levels at

which it can ~ be - executed and - for “the

cenditions that determine any level of

performance" ‘ Cope 112-3) o
“While the model proposed in this research does not attempt to
explain in detail the entire reading process involved in every
freading task'aVailable, it does provide an analysis of the role
of phonological encoding in the performance of three tasks chosen
to represent different types of reading. The model may be
applied favourably to other reading tasks (e.g. poetry, 'scan"

reading for meaning, reading aloud), and in the study of

dyslexia.
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CHAPTER EIGHT: IMPLICATIONS FOR FURTHER RESEARCH

There are three areas for further research which stem from the
presentistudy,'namely: 1) the role of individual‘diffefenées in
rea&iﬁg ‘ability due to bilateral organization of cerebral

function linked with a history of parentél sinistrality; 1i) the

use of the Boder(1982) Test of Reading =~ 8pelling vatterns ‘in the
diagnosis of dyslexia; and iii) the use of the,Maghitude Judgment

Task as a screening test in the diagnosis of dyslexia.

8.1 Bilateral répresentation of cognitive function

Cohen and Freeman (1978) have demonstrated the existence of
hemispheric differences in the operation of visual and

phonological strategies in word recognition and suggest that such

differences may also obtain in the reading of complex texts.
Their study highlights the need for further investigation into

"whether any link exists between individual
differences in reading - proficiency,  the
ability to shift flexibly betwezen visual and
phonological strategies = and patterns of
- cerebral lateralization' ' ER
(Cohen & Freeman, 1578, p.425).

In thg iight of  these observations it appears that individual
differences in the utilization 6f . articular lexical access
strategies - (Besner, Davies &' Daniels, 1981) by both skilled
‘readers and retarded readers may involve a hitherto unexplored

source of variation - individual hemispheric processing capacity.
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From' Hardyck -and Petrinovich'sk((1977) review of the relevant

literature, it appeafs that individuals with a history of
familial sinistrality are more bilaferally,organized in terms of
neural re@resentatiﬁh of cognitive function {and henée have a

- greater hemispheric processing capacity) than those with no

familial history of sinistrality:

"Both behavioural and clinical lesion studies
indicate systematic differences in laterali-
zatlow of cerebral function between ... the
familial and nonfamilial left-handed"

(Hardyck & Petrinovich, 1977, p.385).

'In terms of the model proposed by the présent study; it can be

argued that the more bilaterally organized individual will be
 1¢53 susceptible to interfere:uce due to auditory input than will
the  asymmetrically cerebrally —organized individﬁal.. This

individual differences in~prbcessing capacity would be most marked

vhere both the experimental reading task and the auditory inputk

required a similarly hnigh leVélk'of processing. In order to
inVestigate this possibility, a post hoc two factor (condition x
 familial siniétrality),anélYSis of covariénce was performed on
the latency‘ data of the Prose Cbﬁprehensicn test - obtained in

Experiment l."Results of this analysis are given in Table 17.

This analysis reVealed a‘significant CONDiTION main effect

(F(4,39) = 3.947,’ p < 0,05) ‘and‘ a‘ significant FAMILIAL
SINISTRALITY main effect (F(1,39) = 3.943, p<0.05). The
interaction between CONDITION and FAMILIAL SINISTRALlT? was not

significant,
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Summary of the results of the post hoc two factor (conditicn X
familial sinistrality) analysis of covariance performed on the
‘rose Comprehengion test of Experiment 1

latency data of tne T

TABLE 17

Source of Vafiation Sum of squares Mean square df F

NO INPUT condition® 13276.430 13276.430 1 45.068

INTERFERENCE CONDI- ;

TION main effect 4650,488 1162.622 4 3.947%
FAMILIAL SINISTRA- , ; ~

LITY main effect 1161.549 - 1161,549 1 3,943%
INTERFERENCE CONDI-

TION x FAMILIAL SINI-

STRALITY interaction

effect 1799.627 449,907 4 1,527

Explained 20113.207 2011.321 10 6.828

Residual 11488,953 294,588 39 -

Total 31602.160 644,942 49 -

* gignificant (p<0.05).

a The scores of only the‘subjects who had participated under

the filirst five conditions of EXPERIMENTS 1 and 2 were

included in this analysis, as no subject with a history of
familial sinistrality had been assigned to the "articula-
tory suppression' condition group.

b The dependent varieble in the ANCOVA was the total time,’
expressed in seconds, taken by the subject to read through
each prose passage once,

¢ Thc covariate in the ANCOVA was the total time, expressed
in seconds, taken by the subject to read the prose passages
ow;e under the NO INPUT condition,

These results offer tentative support for the theory of bilatersl

organization of cogritive function in individuals with a history
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6f familial sinistrality. However the significant : FAMILIAL
SINISTRALITY main effect found in this stuciy, tﬁay ‘be due to
af'Cifaét. As can be séen froiﬁ Table ‘18,‘ there’wa‘s‘ a highly
unéqual distribution across kconditions of individuals With‘ a

history of fa'mil'ial sinistrality.

TABLE 18

Summary of the distribution across conditions (in Experiment 1)
of individuals having a history of familial sinistrality N

Condition . ‘Male  Female Total
white noise ’ ~ I 0 S 1

music v 1 0 1

level I approximation

to English 0 , i 1
level IV approximation ' :
to English ‘ 2 S | 3

prose , , 2 1 3

A replication of this étﬁdy, ‘using normal skilled readers, which
allows for the a priori inclusion of familial ‘sin’istrality as a
factor, could yield results pertinent to the question of the
| existence of individuél differences in proée:ssing capacity due to
bilateral reﬁresantation §f cerebral Ffunction, both within the
irﬁmédia‘te context of reading research and within the broader

context of neuropsychological theory in general.
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8.l,a The relationship betweén bilateral representation of

cognitive function and dyslexia

‘Bilateral organization of cerebral ~function or "faulty"

lateralization has also been proposed as a major underlying

factor in‘ 1earnihg disabilities and dyslexia. For example,
Witelson (1977) demonstrated bilateral cerebral representation of
spatial functioning in dyslexics as opposed ’to the right~-
hemisphere specialization observed in no&mai‘children, noupled

with a left-hemispheric representation of Ilinguistic Ffunctions.

She proposed that the representation of spatial functions in the

dvslexic's left hemisphersz dinterfered with the linguistic

proaessﬁng of the Jleft hemisphére,, resulting in deficient

linguistic ongnitive processing, mneglect «f the phonetic~

sequential strategy. in  reading, and overuse of the spatial,

wholistic coghitiva wode. Gross and Rdthenberg‘(1979) have cast

doubt on Witelson's (1977) conclusion by exposing methodological
flaws in the study, while Naylor (1980) has draﬁn,attentidn to
the need for the use of tasks representative of different verbal
processing stages in examining the "faulty’ lateralization"

hypothesis.

Lf it can be shown that bilateral representation of cognitive

function is present, and indéed an advantage, in normal skilled

readers with a history of familial sinistrality, further doubt

may be cast on the hypothesis that bilateral representation of
cerebral function is associated with dyslexia. A replication of

the present study, possibly using groups of dyslexics

RN S
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differentiated according to the - nature of their  reading

disability (ser below), - tasks observing‘ the prelexical/post~
lexical phonological encoding‘diécinction, and including familial
handedness as an a priori factor in the study would also be

valuable in this regard.

8.2 Classification of dyslexics into sUbgroups,i'phonological

encoding and the use of the Magnitude Judgment task

Although it is spparent from the literature reviewed in Chapter 5

that many poor readers experience difficulty in using a
phonological code in reading, some recent research (Boder, 1982;
Mitterer, 1982) suggests that all dyslexics do not experience the

same difficulties.

Reading difficulties may arise from a
breakdown in the use of any or all of the subprocesses which

together comprise the complexity which is reading. In the light

of this statement, within tha "poor reader'" group there may be

subgroups identifiable accovding to the type of reading breakdown

they‘manifest. Mitterer (1982), for e*ample, has suggested that
two such subgroups exist:
i) = those poor feaders who reiy too‘heavily
on the use‘of a - sound-based code,
i11) those who 'have diffdiculty in using
phonological encoding and rely too heavily on
,“whoie—Word” or visual methods in reading.

This division of dyslexics corresponds well with Boder's (1471,

- 1982) classification of dyslexics.
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Accofding to Boder three broad "categories” of dyslexics exist:

1) dyseldetic dyslexics who rely too heavily

on the use of phbnology in reading and have

difficulty in using a visual route of lexical

access,

i) dysphonetic dyslexics  who  have
difficulty 4in the wuse of phonological
encoding in reading and rely almost eﬁtiraly

on visual lexical access routes,  The ehild

in this group has a limited =ight vocabulary
of whole words he vrecognizes and reads

fluently.

ii1) dysphonetic-dyseidutic (alexic) , ‘ i

dyslexics, consisting of thoée children who

experience difficulties characteristic of

e e

boti groups i) and 11).

Paralleling Boder's classification of dvolexicy, aud,dbserving a

prelexical/postlexical phomological enioding dlstinetion, Doctor

e
N

(1981) has suggested different groups of dyslexics sharacterized

by their use or misuse of phonological encoding in reading, She

- hypothesized that reading rétardation results from either: ' ; ‘% b
1) overreliance on prelexical phonolegical ' ; §§ r‘j'{ﬁf‘
‘encoding prCesses, which results in reading é }
errors similar Lo those of very young readers E‘ f§
(Boder's '"dyseidetic" group), or }é ,  3
ii) an  inability to acquire prelexical é :«g
phonological encoding skills (Boder's ﬁ' i
i it
3 :
fw ,3

o 4
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"dysphonetic" group), or
1ii) a breakdown in postlexical phonological
encoding processes, possibly related to a

disturbance in working memory and attention.

Various experimental tasks and diagnostic tests which'observg a
preléxical/postlexical phcnological encoding distinction’may be’
used to identif& these dyalexic subgrbups. For example, nonwords
have ‘been used by Mitterer (1982) with both normal and poor
readers. His experiments revealed that the poor reader group he
teste¢'wa$ not homogeneOUSrwith regard to the type of reading
diffic@lties‘they experienced. "Recoding" poor readers' lexical
decision accuracy declined under concurrent vocalizatlon to a

greater extent than did that of 'whole word" poor readers.

8.2,a The Boder (1982) Test of Reading - Spelling patterns_and

B R T
il

the diagnosis of dyslexia

The Boder Test of Reading ~ Spelling patterns involves bthe

R e

g o g i v S e

analysis of reading and spelling patterns in order o ascertain
whether the subject tested ig dyslexic, and 1f so, what
particular form the dyslexia takes. While the Boder test may be

useful in determining the existence of dyslexia, its usefulness

A e P

in determining the tzgekof dyslexia may be limited, Boder has
laid down comprehensive éléssification eriteria for the

categorization of the dyslexic child into one of three dyslexic

 groups, ~ namely, dysphonetic, dyseidetic, and dysphonetic~
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dyseidetic (aiexic). ‘As this cétegorization is based almost
entireiy on an analysis of the child's ‘gggiligg errors, the §
validity of this approaéh may - be questioned: %j
Frith (1979) has ﬁrOposed that  the spelliﬁg procegs involvés a 2M
system quite distinct‘from'that governing the reading process. ?f
Hénce the,aSSumption that qualitative bredakdowns in spelling may ;
j be used to "predict" parallei qualitative breakdowns 1n reading Eg
 § may be unfounded, Furt' ve if Frith's (1979) hypothesis Ehat 3 
165 "the fole‘of SOuhd is ¢. overriding importancé in writing or‘ ;
“;‘ written spelling” (p.385), is acecepted, this may  inva1iaate f%
,;5' Boderfs classification of children with reading  disability § 
«il . according to their spelling performance: Children who score g
 %: badly on the spelling test may be labelled dysphonetic and their :
_ § 'feading ability "written off", Further research could examine ?ﬁ
Qg: ‘the precise link between spelling and reading processes, and : f
S f{ could examine more rigorous methods of diagnosing types of :ft g
;i‘ | ‘5‘ dyslexia from reading rather than spelling errors. é, ‘ﬁ
Eﬁ: ~  1 Boder's classification of dyslexics according to their spelling g%'
3‘  1 f i performance may be further criticized in that her classification ~§§
;;‘; !;‘ ~of the words in her test as "regulax' or "excepticn"’appears to ?j X
'§: _f | ; be fairly arbitrary. Some words that she has classified as ' :
ij':: L% regular in fact have irrégular grapheme-phoneme correspondences f .
f\ f: j? (Venezky, 19703  Wijk, ‘1966). This wmisclassification of the : gv %
a;~? f;i spelling words cbuld contribute to the difficulty of classifying lé ;E
2 ;ji‘ﬁ%; a child into one of her dyslexic subgroups or, worse still, could " g
;;  ; ?; lead to miscléssificatibn. , }é &
S | 4 g
.?y ~ ~§* »? f
§_ 5?r§i Li ‘fJ
[ ‘ﬂ
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‘heavily on a visual lexical access route and will manifest many
Myisual” errors on the task. Their latency scores might compare.
favourably with those of normel readers, while a decrement in

accuracy performance may be appafent~ It should also be possible

- to identify ‘t,‘he gfoup of” dysiexics : who rely ét.oo;h,eévily ,»on"
. prelexdcal phonologic‘:al encyodbir’x’g, kusingk thé “bylagnittic‘l‘e ‘Judgment
task. This gréup shoﬁld take ‘ldfxge’r to do the word numbers 'vthar’i
‘the g&a’:alkj‘ic;j ﬁumbers,- %vhile (possibly) making fewer W;iéual
confusion errors than do those who rely ‘too‘k heavily ‘on‘v @ visual
lekical access strategy. 'Theiz: pérfo:*aaﬁce should also be better
when - the wotrd numbers ’re‘ac”t are regular ra’che? than exception
woir‘ds. v- Thisz gr011pr’s iatency scores should be siower than noémai‘
. readers' scorés,,‘ while accuracy‘ scores may"noti di}ffer écrcss‘
_groups. "f‘uture>, feseéréh might test these hjrpc’:‘t:h’esé»é» and a
Magnitude Judgment task may be used to ‘scréeﬁ. readars for the

existence of one of the dyslexia subtypes.
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GLOSSARY
GRAPHEME =~ a written sign, e.g. , z th.

 HETEROPHONE - having a different sound. (As in two words being

"heterophones" of each Other'— i.e. having différentisounds).
~ HOMOPHONIC - having the same sound e.g. "wear" and "where'. .

ILLEGAL ORTHOGRAPHIC REPRESENTATIONS‘—kwritten representations of

‘words violating the DRTHOGRAPHIC RULES of a particular language.

LEGITIMATE ENGLISK WORD - a letter string that obeys the rules of
English orthography and phonology and is semantically'acceptable

as an English word.

 LEXiCKL ACCESS -~ the process‘whereby a word's representation in
the LEXICON (including visual, ph0n010gical, semantic and

syntactic information) is retrieved.

LEXICAL ACCESS ROUTE - means by which LEXICAL ACCESS occurs.
‘Direct (visual) and indirect ‘(bhonolbgiCal encoding) lexical

“roufes exist.

LEXICAL DECISION TASK - a task requiring the subject to decide
whether or not a particular letter string is a meaningful and
legitimate English word. The task may also invoive ‘deciding

whether or not a phrase is meaningful and acéeptable.

= S
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LEXICON - a person's "internal dictionary” wherein is stored all
the information he has acquired with respect: to Words,‘incldding
their visual "shape", what'they,sbund‘like, their meaning, their

correct grammdiical usage, e.

NONLEXICAL - used where LEXICAL ACCESS does not occur. (As‘in’

"nonlexical phonological encoding").

NONWORD - a letter string which 1s not a recognized word in the

particular language being used.

CRTHOGRAPHIC'RULES - rules debetmining which.létter édmbinatiéns
and which letter strings are permissible kgithin‘kthek written
representation of a particular language. (See Venezky, 1970;

Wijk, 1966).

ORTHOGRAPHICALLY REGULAR 4‘c0rrespondingkto the generai spelling

rules of a language and is related to regular grapheme-phoneme

correspondenzes existing in that particular language.

 PHONEME =~ a sound in a language that is linguistically or
phonologically distinct from all other sounds in‘that pérticular

:lénguage.

PHONOLOGIGAL FNGODING - the process whereby the printed word is

translated into an sbstract phonological equivalent.

vPHONOLOGICALLY REGULAR ~ obeys the rules governing the use and

S g
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combination of sounds in a particular language.

PHONOLOGICAL RULES - rules determining the use of particular.

sounds and their combinations within a particular,language;

POSTLEXICAL =~ occurring or used after lexical access. ‘(As,in_

"postlexical phonological endbding"),

'PRELEXICAL ~ occurring or used Eriof‘td lexical access. (As,iﬁ

"preléxical’phonqlogical encoding").

oA
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APPENDIX A

PROSE COMPREHENSION TEST

~Instructions

This is a reading task. Look into the machine - do you see the
black X in the top lefthand corner? When you press the middle
button on the panel in front of you (don't press it now), the X
will disappear. and a passage of prose will appear in its place.
Keeping your finger on the button, read the passage through to
yourself as quickly and as. accurately as possible. = Afterwards
you will have to answer questions on the passage you have read.
When ‘you have read the‘passage through once, release the button.

AUDITORY INPUT condition: Please put the headphones on and begin
when you hear the noise coming through the headphones., :

NO INPUT condition: Please put the headphones on and begin when
“you ‘are ready ~ there will be nc noise coming through the
headphones. : . ' B

ARTICULATORY SUPPRESSION condition: Please begin saying "bla bla

bla" over and over, and keep on saying "bla" while you are

reading. I will signal to you when you may press the button and

begin reading.  (Let the subjects say '"bla bla bla" for

approximately 1 - 2 minutes before signalling to them to begin
reading). ‘ » '

NO SUPPRESSION condition: Please begin when ycu are ready.

Please f£ill out these questions now.  (Read through instructions
on the sheet with the subject). ' ,

We are now going to repeat the procedure but with a different
prose passage and different gquestions: (Choose - and read
appropriate alternate '"INPUT" condition dinstructions, given
~above, ‘to the subject).

Please f£ill out these questions as before. (Again'read though:
the instructions on the sheet with the subject).

oo 1&“&m“_m. S et g W e




o
&
¥
4

o, e ¢
B A A S S DO AN S A T ARG 0V 2580

e e

163

APPENDIX A

" PROSE COMPREHENSION TEST

Prose passage 1

Surprising as it may seem to the bulldozer generatious,
the really profound changes in the earth's landscapes occurred
several thousand years ago. They wexre the work of the few
million men who, during more than two hundyed generations, worked
with the simple tools and techniques of the Neolithic and Bronze
ages. - It may be true that more factories and highways have been
built during recent decades then in all ages past, and it is
certain that technology now enables more men than at any time

before to move farther and faster, But these achievements may -

not have consequences eilther as profound or as lasting as was the

conversion of wilderness into agricultural lands during the very .

early phases of c1valization.,

The valleys of the Euphrates and the Nile were
unpromising swamps ﬂnd reed jungles teeming with wild beasts
before Neolithic man dlsclplined the banks of the rivers and
introduced irrigatinn to the surrounding areas. This was a

tremendous enterprise carried out largely through brute physical

labour, - As a corvective for modern technological conceit, it is
well to remember that by 2 000 B.C. the drrigation civilizatioms
of the eastern Mediterranean had invented basket‘works, fabrics,
and pottery; hdrnessed the force of oxen and the wind;

developed wheeled vehieles and sailboats; and learned to use
most of the nonferrous metals. The arch, the soclar calendar,
writing, numeral notations, and most of the fundamental social
institutions around which our own life is now organized date: fxom
this most productive era in human history. :

(FROM: Johﬁs, JyL. Advanced Reading Inventory - Grade Seven
through College. Dubuque, Iowa: Wm.C.Brown Company Publishers,
1981). : '
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APPENDIX A
PROSE COMPREHENSION TEST

Comprehension questionnaire on paséage'l

Instructions

Where the questions are multiple choice, circle the correct
answer (only l answer per question).

Where the qLestions are open»ended answer briefly in your own
words. ~

1. This passage, as a whole, is about
a. early man's lasting achievements.
b. modern téchnological advantages.
‘¢. Neolithic man's inventions.
d. drrigation of the Nile valley.

2. What two pericds of eavly civilization were discussed in this
‘ passagﬁ? : ' :

3.. The two perloda of early elvilization referred to in the
passage spanned abott
a,.. -twenty generations.
b. twenty-~two generatious.
c. - two-hundred generations.
d. none of the above.

4, As it is used in the passage, what does "profound"‘mean?~

5. According to the passage, what one significant achievement of ~ §~7,‘ e
early man had the most lasting consequences? ‘ e
a, Jearniny to use nonferrous metals.
b. forging simple tools.
¢, harnesging the force of oxen and the wind.
d. converting wilderness into agricultural lands.

6. How was the enterprise of draining and drrigating the
Euphrates and Nile river valleys carried out?

7. Modern achievements "may not have consequences either as

profound or as lasting" as the projects undertaken during
“early civilizations. As used in the sentence, '"consequences"

means
a&. sequences.
b. -contributions,
¢.  vresults.
d. - sequels.

5
3
8
21
3
- ;

8. What does "disciplined" mean in the following sentence: :
early man "disciplined the banks of the river"? L s
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9. kAccording td the passage, by 2 OOO,B.C, man had,creaﬁed

165

a. epan arches, chemistry, and negotiable currency.

b the arch, solar calendar; and basic social institutions.
c. the Julian calendar, philosophy, and steam power.

d. mathematics, archery, and basic educational institutions.

10.  What followed early man's disciplining of the river banks?
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 APPENDIX A

PROSE COMPREHENSION TEST

Prose pdssage 2

On a brilliant day d1n May, 4n the year 1868, a

gentleman was reclining at his ease on the great circular divan

which occupied the cencre of thi Salon Carré, in the Museum of
the Louvre. He had taken gerene possession of the softest spot
of this commodious ottoman, and, with hisg head thrown back and
his legs ‘outstretched, was staring at Murillo's beautiful
moon~borne Madonna in profound enjoyment of his posture. He had

 removed his hat, and flung down beside him a little red guidebook

and  an opera glass. = The day was warm; - he was heated. with
walking, and he repeatedly passed his handkerchief over his
forehead, with a somewhat wearied gesture, His exertions on this
particular day had been of an unwonted sort, and he had often
performed great physical feats which left him less jaded than
this tranquil stroll through the Louvre. He had looked at all
the pictures to which an asterisk was affixed in those formidable
pages of fine print in his Bideker; his attention had been

strained and his eyes dazzled, and he had sat down with an -

aesthetic headache. His physiognomy would have sufficiently
indicated that he was a shrewd and capable fellow, and in truth
he had often sat up all night over a bristling bundle of
actounts, and heard the cock crow without a yawn. But Raphael
and Titian and Rubens were a new kind of arithmetic, and they
made him, for the first time in his life, wonder.

(FROM: Juhns, Jol.  Advanced Reading Inventory - Grade Seven

‘through College. Dubuque, Iowa;  Wm.C.Brown Company Publishers,
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APPENDIX A

PROSE COMPREHENSION TEST

Compreﬁeﬁsion'questionnaire on passage 2

Ins ructxons

‘ Where the queetions are: multiple choice; circle the correct
answer (only 1l answer per question).

Where the questions are open~ended, answer briefly 1n your own
words. .

1. What is this passage about? »
©a, a man's pleasure and satisfaction in the Louvre Museum.
b. the shrewdness of the man. :
¢, a man's discomfort in the Louvre Museum,
d. spring in Paris.

2. ~What is the gentleman holding in his hand?

3. The gentleman is sitting on a
.. &, hard sofa,

b. - comfoxtable divan.

¢, - soft chajir.

d. hard oench.

4, TWhat is he staring at?

5, What does the man have with him?

. a, an umbrella and raincoat.
b, a hat, a guidebook, an opera glass.
¢, a guidebook, an opera glass, gloves.
‘de-a’ hat, an opera glass, money, ‘

6. Describe the weather.

©7. What calour is his book?

a. -red.
b, black.
¢. - blue.

d. orange.
8. What kind of a book has he been reading?

"9.. What probably is the man's job?
a.  painting.
b. teaching.
¢. athletdics,
d. accounting.

10, After thig gen“Leman had looked at the paintlngs, what were

his next actions, in propet order?
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APPENDIX A

PROSE GOMPREHENSION TEST
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séolithiC»and Bronze.
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10, became tired; sat down; stared at Murillo's Madonna;
flung down his guidebouk and opera glass; wiped his
forehead with his handkerchief. :
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6
7
8
9
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APPENDIX B
NONWORD ~ RMYMING TASK

Instructions

" This is a wouvd-rhyming task.  Look into the wachine -~ do you ez

the black X 4n the centre of the seresn? When I press a button

the ¥ will disappear and a card will appear with either YES or NO

printed on it. If the word YES appesars, press the YES button,
which 4s this one here (point to appropriate button) firmly down
with your left/right hand, If the word NO appears, press the KO

button, which d4s this one here (point to appropriate button)

firmly down with your right/left hand. READY .., That is the end
of the first part of this task. ‘

Look dinte the machine again. This time when I press a button,
the ¥ wiil disappear and a card will appear with two nonsensie
words on it. Lf the nonwords sound the same, press the YES

button firmly down with your left/right hand. If they don't

gound the same, press the N0 button firmly down with your
right/left hand. Try to respond as quickly and as accurately as
possible. ‘ L

(Please put the headphones on and) we wirll,' begin with a few

practice trials. (If ARTICULATORY SUPPRESSION is to be used
later in the task, omit the instructions in the brackets).

That is the end of the practice run ~ are there any questions?
We,will;now do the same thing with another set of cards,

AUDITURY INPUT condition - Pleaase put the headphones on. You will
hear roise coming through them this time. Please signal to me
when you hear the noise coming through so that I will know when
to present the first card.

NO INPUT condition -~ Please put tha headphones on. You will not

hear nolse coming through them this time.
READY? .. ;

ARTICULATORY SUPPRESSION condition - Please begin saying "bla bla

bla" over and over and keep on saying "bla bla bla" throughout
the task. I will present the flrst card after a while ~ keep on
looking into the machine.

NO SUPPRESSION condltion ~ Look into the machine and we will

begin,

READY? ...

(Repeat the procedure with the alternate set of cards and the
appropriate alcernate "INPUTY conditien instructions).
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