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ABSTRACT

% _ JOHN SEARLE
e

-

THE VALIDITY OF THE DICHOTIC LISTEﬁING TECHNIQUE AS‘A MEASURE

OF HEMISPHERIC SPECIALIZATION IN MALE POOR AND AVERAGE RFEADERS

The present study investigated the validity of the dichotic listening
technique as a measure of hemispheric spécial@zation in male poor and

average readers. The 'reading groups each congisted of 24 predominantly

right-handed fourth-grade boys, matched according to median and ra?ge

of age and memory, and differentiated by reading ability. Subjects were

given two presentations of four dichotic tests which differed in amdunt
of maéerial. The findings were that recall performan?é varied directly
with reading abilitf and presentation, varied invergely with’ amount of
materi‘ and was better for the right than for the ieft ;ar. Right.

/
ear recall increased with practice, as did the proportion of right ear

starts, whereas left ear recéil did not change, First ear minus second
ear recall scores varied directly with mean recall for the two ears
combined. When the two reading groups were artificially matched on

w .

mean recall for the two ears combined, the first ear minus second ear

recall scores were higher for poor than for average readers. The re-

- gults of the present investigation were interpreted as indicating that
. t

d??ferenqes in left-right response asymmetries between reading groups

on dichotic listening tests do not reflect differentfal dzkrees of
hemispheric specialization as had been suggested by previous literature.
Rather, the differences between reading groups seem to reflect differences

in ear of first report, in performance levels, -and in short-term memory

between(;he reading groups. °
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- - gearchers have tried to compare poor.and average-readers in terms of

. listening (Sparrow, 19685 Taylor, 1962; Zurif & Carson, 1970). Left-

Children who are equally privileged in those attributes ‘
:;hich wpuld-seem obviously to affect reaciing bbilj.ﬁ} (such as‘in-
telligence, memory, educational oppor tunity, ang socio-econo'mic back:_/ i
ground), often in fact diffe:i 1:1 thei-r abiiity to read., It has been,
hypothésized that this reading diffic‘ulty may be caused by a develop-
mental lag in ‘the functional specialfzation of phe t}emispher';eé of t‘he
brain (Crifchley, 1970; de Hizsh, 1968; Money, 1966). Varfous re-

PO

\‘\
2}. ’
degree- of cerebral hteral?zation, .using a technique cslled dichotic

right response asymmetries in dichotic listening have been interpreted

at reflecting the different roles of the two hemisph®xes of the brain

in med.iaé;@g linguistic information (Bryden, 1967; Kimura, 1967). In

iy

dich,o'tic listening studies involving reading ability, these left-right

asymctries have been used as an index of degree of hemispheric spe~
&

\ : :
cialization (Sparrow, 1968; Taylor, 1962; Zurif & Carson, 1970),
- . ‘

Shankweller and Liberman (1972), reviéwit;g this literatyre, have re- .

-
L

ported thgt dgspite the widespread bellef that delayed lateralization
is a factor in reading dissbility the various studies of dichotic
»t':'l;Lsten;Lng have reported a mixture of positive and negative resu‘];t:s,
with the majority £finding no siénificant relation between dic’hotic
listening asymmetry and reading disability. Tf\e .purpose of the
present study was to 1nvestigatq the validii;y of the dichoti‘c_listening
:_nethod es a m,e;isure of degree of cerébra'l lateraliéatio;\ in éood an(i

poor readers, - - B ' g
. : . “ e

~

¢
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. Clinical 11teratur§‘\bn the hteralizatiox; of brain function,

revieved by Basser (1962), suggests ﬁﬁq?,“fff the first few years.of

e n N T e it s s < e

'~ human 11fe control of speech and verbal information is represented

--aqually in both hemispheres of the b/rain.— Clinical evidence ftom'

} ) persons ywho have suffered bratn damége in adulthood “indicates that, *

L : in ’later' life, speech verbal information are represented in only —~
. , -one hemisphere.(??%m::g the sédium amytal technique to inhibit s
brdin function unilaterally (Branch, mlnef: & Rasx;uasen, 1964), have/
demonstrated that nearl:;' 511 right-handed adults, and slightly less

) than ftfty percent of left ’handere,' have speech function located in ~

i ‘ the left hemisphere. épecifically, Arnold (1973) reported a personal
- ‘ :

communication from Milner that, uadpg the sodium amytal technique, ,

92 percent of her right handed patients (n = 95) were found to be

handers (n = 87) were found to have left hemispheric specialization.

(The remaining left-handers Had speech function in the right hemis-

' ) phere? Lenneberg (1967) hassargued, primaril.y on the basis of
C .
clinical eﬁdence, that language 1ateralization beg{ns to develop in

)
l ) left~hemispheric dominant for speech while 49 petcent of her 1egt
»
\ the preschool years and becomes complete by the early teens.

The suggestion that children wii{h reading difficulties may

be subject to a developmental lag in hemispheric specializatiop stems >
primarily from the observation ;:hat the hand, eye and foot preferences

‘of children with learhiﬂng difffculties are not as consistht 8s those - .

of normal ‘clj:dren. °For exainnpie,’ Orton (1937) noted uncertain handéd- - \

ness in children with learning problems. /Zangwill‘ (1960)‘reported - . ‘

-

. . - N ) l - . \" .
- \ o ™
— " \ ) ,‘.

\M“
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, diately all the infomati:t? that he/she can remember, and the procedure

» . . . = B \ 3 .
. .y A ) s
that (a diepto;)ortionately large number ofﬂgarning-handi‘capped children

ére Q::;f/t—handed. Money (1966) , de Hirsh (1968) and Critchley (19&0)
-
reported that children described as having devebopmental ﬁmtxia

exbibig the same oonstellation of problems as adults vith left~hemis~
pheric brain damageﬂ silver and Hagin (1960) found evidence of in- ) -

§ o

o
255
@
f:
&1
¥
]
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A

complete cerebral dominance and neurological algnonnalities in reading-
{

"disabled children. RN A
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In recent years several studies have used dtchotic listening N
tests in an attempt tof'meas'ure degree of lateralization. This test\

consista of presenting -simulganeously to the subj ect two pleces of

R TR R U L L

information, one to each ear, The subject is asked to repeat imme- L

[OT

¢
is repeated with new signals, These "signals” or stimuli nsy be verbal -

iﬂfomtion (i.e. spoken digits, letters, syliables, etc.) or nonverbal

sounds (e.g. dogs barking, musical tones, etc.). In dichotic tests \ @

using verbal stimuli it has been observed that the number of signals
’ . - L3

p'reseni:ed to the right ear and correctly repor’ted w;s usually larger
‘than the number of correct left ear reports (Bryden, l¢970, Geffner &
Hochberg, 1971, K:Lmura, 1963; 1967; Knox & Kimura, 1970) This

phenomenon, which 1s common to the majority of normal right-handed

subjects, has been called the "right ear a:fivantage" (REA) or “right
ear effect”., The simplest way of measuring the de;ree of REA 1s to
ta;e the "difference score”, that :s, the su%ject's score for hé~/

right ear minus the gcore for his left earj The .diffex{:ence score

' 'mhy be normalized or corrected for total score ig various ways. Any 5



quantity so obtained is called a "right—ear-advantage 1ndex”; some ' . |

3 wbrkers have, with quest%onable justification, referred to these as
1 .
; "lat:etality indices . , S

’

T : The REA.,in verbal dichotic tests has been interpreted as

resulting 'ftbm the well~known left-hemispheric specialiiation in -~ - j . i
ptogessing of verbal auditory information (Curty. 1967 Kimura, 19613, . /

PR DR

¥ 1967). This 1nt;erpretation is consistent with the evidence demonstta- .
ting ‘that the contralateral pathwiys éegveen the éar and cortex are
~. . more efficient than the 1psilatetai pathways (Bocca, Calearo,

Cassinari & Migliavacco, 1955). It is therefore natursl to postulate

‘T f .
a8 close relationship between REA on dichotic tests and language
3

e
e -

lateralization. Kimura (1961b) gave verbal dichotic tests to patients
” vhose speech répresentat‘lon had been directly meagured bya the sodium
» amytal tesé «(Branch, Milner & Rasz;xusseﬁ, 1961;), ‘(B\nijd-found Qhat:/i the
¢ right-ear advantage for \;erbal mptérials 1s associated with left-
hemispheric s‘peech lqteralization. &orroporating ev.i:lence was obtained

by Curry (1967) Qnd Curry and Rutherford (1967) who studied the re-

lationship between handedness of subject and verbal dichotic listening
- °- )

% . . performance, They found that right-—handers shoved a consistent and '

significant REA, as one would expect from the fact that their speech
okl

function is normally located in the left: hemibphere;oleft handers exhibited

results ranging from 8 strong left~ear advantage to a strohg right-ear

advantage, u one would expect from the fact that their speech is N -

hemisphere. : ' N

r )

( ,,p&gf)l:?'( equally likely to be represented in the left or the right . .
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- . Some resecarchers hypothesize further that dichotic tests

. - -

-

may be’used to measure degree of language lateralfzation, in particular - '

-

. 5 - . .
for purposes of diagndsing potential readingedifficulties in children,

» Verifigation of this hypothesls Pas.been attomptey by two approaches:

<> gtudies of dichotig‘performamcé”expchitly involving proups differling

P
‘.

in reading ability, and studies tending t6-cénfirm the general re-

o

lationship between degree of REA and degree of speech lateralizatiorf.

R . In the first category are the studles of Taylor (1962),
$parrow (1968)., Zurif and Carson (1970).und Arnold (1973);~ Three of
. A “ \~
y péac stediés have rcported 4 REA' in the majdrity of subjects.but a P/

larger MA in Ehc better readers. This differente in the REA scores
. - . l.\

€

was seclddm significant, but did appear with some consistency. (The
seeming tcndency~o£ the better readers to exhibit layger REA scores /
WL1l be reféerred to as the *"reading ability trend").

The line of reasoning of the second group of studies can

be dutlined as follows® The reader will recall that the two con-
) > *

spicuous putte?nu rigurdiﬁg specch latcralization are: 1) that right- -

I

handed adults are normally left-hemispherically lateralized for speech;
-~ 'Y :
;\nnd 2) that the degree of speech lateralization apparently increases
\ . - '
with increasing age from the prenchool yors to the early teens

4

i (Lenneberg, 1967). Now the data from dichotic listening tests using
~ . , )

verhal information have shown clear differences beatweer right-&ayded

and 1eft-ﬁnndad¢aubjacta (Cdrryﬁ,12k7; Curry & Rutherford, 1967) as

described alove, Thus Lf degree of right-car advantage could M? shovn -
. L

to vAry appropriately with age, 1t would be entirely plausible that

-




«
it measuresdegree of speech 1ate¥aliz$tioﬁ.

Research comparing children of different ages‘hga'been_
aparse and che results have been varied. Kimuta (1963, °1967), Knox
and Kimura (1970), and part of a ;Eudy by Geffner ‘and Hochherg‘(l97l) ‘
found that che righti-ear advantagg decreased with increasing age,.
which of course is éxaétly th opposica of what would have been pre-
dicted. éeffner and Hochbe (197%) in another,partlof thelir study

did find the right-ear adyantage increasing with age when lower socio-

_ economic class children were considered, All of these studies used °
_ )

Mne- to three-digit pairs as their stimuli. Orlando (1971), using

»

onc~8yllé§iiepaira as his stimuld, £8tnd that_che REA increases with

»

age, Furthermore, Bryden (1970) using tw;- and thrée~digit pairs,
found that the percentage of . children manifeéting a REA increased
with agk‘ T
To understand these seemingly contradictory results, it
must be realized that perfogmanée on a dichotic test may be influenced
by several factors which were not controlled or corrected for in the
v

studies cited above. Among these factors, two of the most important

are the choice of order.for reporting i9#®rmation and the difficulty‘

N \

bf the task. ‘
a Bryden (1963) sho?ed that whenl formﬁtion is.presented

dichbtica}ly at a rate of twﬁg$aira of biijls per second, mosc~subjecta

prefer to report all the material delivered to oge ey :fore giving

any from the other ear. This phenomenon, known as the "ear order of

report”, has been noted in many oqﬁer studies (Inglis, 1965;,Ingliaf
. s .
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and Sykes, 1967; Witelson & Rabinovitch, 1971) and is generally
accepted by all workers in the field.
& . ' o It was further noted (Bartz, Satz & Fennea 1967; Bryden, ' .
é ! ‘ 1962, 19§7; Witelson & Rabinovitch, 1971) that the majority of . |
* : rightwhanded subjects -prefer the right ear as the ear of first report.
Howéver certain other sc&dies (Inglis & Ankus, 1965; Satz, Achenbach,

, . k"PaEtiahall & Fennel, 1965) failed to find any consistent tendency to

k. | " report the right’ear first. Bartz, Satz, Fennel and Lally (1967)

v o«
have found that the nature of the words employed as stimuli affecta

the choice of which ear to report first.

For purposes of the following discussion,\let Rl denote’ the’
relative frequengy of correct report by the right ear if reporting
Eir;;. It should he noted here that a relative'frequeﬁcy score always ,

refers to /,« e -
number of signald reported correctly ’
N " " total number of signals presented s
© ’

Thus for example Rl representé -

e

number of letters carrectly reported by the right ear as a first reporter
* number of letters presented to the right ear in items for which the right
r ear was the ear of first report.

» , N

Ok S}milarly let L1 - the rela;}ve frequency of report by left ear if re-~

F 3 ' porting first, Rz = relative fyYequency of correct report by right ear
| ; if rgggiff?g second, and L2 = relati&e frequency of correct report by .

left ear if reporting second.

- Inglis and Sykes (1565) fou6;>£hat the ear of firat report,

whether it was the ieft or the right ear, always had a higher score
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\ihan the ear of second report: That 18, they found that Rl> L2 and

17, 72 i
variations 6f the quantity "right ear score minus left ear score",

i e

.~..,mmm~»_«m....r . A o
t

y
i3
f
L,> R,, Since all REA indices which have been used to date are . é
b
H
4

y Z it 1s apparent that REA indiags on a particular test will be greatly

‘ ’ ' affected by the bubject'é~choice of starting ear.
Bryden (1967) replicated the find4ngs of Inglis and Sykes

(1967) that Rl> L, and Ll> RZ’ but also convincingly showed that

Ri> Ll and R2> L2

/ has some effect on REA, it is not the. only factor in determining REA. ﬁ

3

Thereﬁore, although starting ear certainly \

? ! A There has been only one study involving age differences or

reading ability which has explicitly investigated the influence of

-

<I . reporting sequence on REA, Geffner and Hochberg (1971) found that

one group of subjects manifested REA indices dncreasing with age; g

~in that same group there was an increase Wiﬁb age of the tendency to. 3

. | A y N - i
j " report the right‘egr first. In another group of the same study, they ) 1

[ . . .
. ’ found thdt the subjects manifested REA indices decreasing with in~ ® ' R

v ~ s

creasing age"in this latter group there was a decrease with age of |

the tendency to report the right ear first.

The above ‘results of Inglis and Sykes (1965), Btyden (1967)
and Geffner and Hochberg (1971) make clear the"danger of obtaining _
artificial trends in REA in studies which do not control or correct

- - —

for the ear of first report. ) - . —

relative task difficulty. . In simplest teims the depéndepce of REA

The second and more subtle confeunding factor is that of

on task difficulty might bé described in the followinngay.

~

PRI T Ry
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Let us first assumé for the ‘sake of simplicity that the right

.._‘@Lj.s always reported first. If the material is very difficult, then

* neither ear will be able to report much (in the extreme case, each

,
t N '

s ear will score zero) and therefore the REA will be very small or zero.
. If the material is very easy then both ears will score perfectly,
i
o giving again a RFA -of zero, In the i,nta:m::diat:e region, the findings

L) ' . + L]
j of Inglis and Sykes (1965) that R, > L2' and L, > R,

, would place the
' 1 ' first-ear curve always above the second-ear curve, thus giving a

!

|

f

i

i

[

diagrani similar to Figure 1 (a). . . ’

-
o

el

_ It may be noted that if 'tl_fge difficulty level of a task used
in a dichotic listening experimept: lay entirely within the shaded

region, the data would show REA increasing with difficu_lty. Similarly
1

§ - ‘ '..lf the task.difficulty le\'/el fell within the non-shaded ;egion of /
‘ N v Fi_gux:? 1 (a) the d'até would show REA decteaéiqg. with 1ncréaasing dif-;
' _ficulty (Figure 1 (b)). ‘ A oo A .
v oo ' Th; argument aBov‘e has béen based on the assumption of a’. '

righé stér?ing ear in all reports. _ If instead the left ear ds a;ways
chogen as the ear of first report, then one will obtain a negative

REA varying with difficulty as in Figure 1 (c).  In the usual casé,

2 the subjeet chooses sometimes the right ear and aometimgs the left

ear as ear of first report. The trend o} REA with difficulty is -

then .a combieatiqn of g:hese abo‘ve simple models; the exact nature of ,
the trend will depend on the relative proportion of right- and left-

ear starts, ‘ . | SN

>

It should be noted that when one varies subjects' age,

f
%

e R
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. = First ear
«=-Second ear

forrect -

Ead
;e
-

percent

o
o E-a'sy > Hard
Task difficujty

(a) First and Second Ear Scores as a Function of Difficulty.
100+

-

Ay

REAindex

| e
~E asy . ~ Hard
- Task difficulty
(b) REA as a Function of Difficulty for all Right Ear .Starts.

Task difficulty

" =100+ _
((c)” REA as a Function of Difficulty for all Left Ear Starts.

\

Pigure 1. Possible dependence of REA on task difficulty.
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reading ability, IQ etc., then the-task difficulty* relative to the
subject will also vary.,  For exapple,'é given set of stimuli will‘
probably be more difficult for very young children than fo; older ~
snes, for less intelligeﬁq subjects than for more intelligent ones, -
and so on. Inglis and Sykés {(1967) and Bryden (1970) have noted
that overall score increasgf with age and moreover thaf.the second
ear repartéd showed a larger increase ;ith age than the first ear.
Bryden péinted out’thatlif oge asgumed a vast maio}ity of.right ear
starts the decrease in REA with increasing age found in the Kimura
‘(1963) study could have feflected a larger increase in left ear
score than in right ear score with age. Filgure 2 presents a hypo-
thetical graph of how the performance of the first and seéond ear
rep@rte§ might vary with gae., The Kimura (1963) study is thus

assumed to lie in the shaded region of Figure 2 and the right and

left ears are assumed to be the first and second ear reported
e

respectively. .

It is suggested that, in studies involving variables which
.could indirectly change the difficulty of the dichotically presented

méterials, measures should be introduced to control or examine the

effects of these changes on RFA. Subject variables that might produce .

différent levels of difficulty include age, réading ability, memory,
Iq; sex and soclo-economic status. Stimulus variables that might
affect difficulty are amount of material per dichotic string, rate

of presentation,etype of content (digits, letters, words etc.), mode
] . ’

1
o

of reporé (reéoéﬂition o6r recall) and pracﬁiee.‘

-
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The present investigationwas an attempt to study the effects

of eér\of first report and difficulty of stimull on the REA§ of a group

of average‘apd a group of poor readers. In order to provlde tasks of
differing levels of difficulty within each group, all subjects were

presented with two-, three-, four-, ‘and fiveflette%'dichotic pairs.
R P

~ Y . A
This variation of the amount of material in each item will be referred

" to simply as "amount" variation. In addiﬁion, the tests were each

o,

presented twice, in order to examine the effecté of practice.

\ . b

Ear of first report was examined as a function of reading

ability, amount, and practice, as were the REA indices R1 - L2 and

2 = Ll. (The reader will recall that the index Rl - L2 is simply
the REA for those items where the right ear reports first; R \ .
is the REA for those items where the left ear reports first /\\\?tal /;}

recall scores for each ear wererdlso examined as a functitn f reading .
ability, amount and presentation. ‘ s )

In summary, the present study was designed to eva%uate two
alternative hypotheses. The one hypothesis i1a that a reaéing'ability
trend exists, anq that the failure to &emonstrate it- consistently in
past research has been due to the copfounding effects of ear of first
report and/oy of relative task difficulty. The alternative hypothesis
is that g true.rehding ability trend exists, but that in some studies

a\trendgnppears to exist due to éne or bothypf these two confounding

1
s

varidbles.’ ) _ : T




* jects as to reading ability, memoryospan, and handedness respectively.
- ' -~ . ( -

EN . = }?-ettlad ) v

Materi%ig and Apparatus

The reading Eompréhension subtest of the Canadian Test of o

Basic § 115,'the digits-forward subtest of the Wechsler Intelligence
. \\L’ - - .

. Sca;:ifgg/Chiidren, and\the ten hand-preference items of the Harris

Tesfs of Lateral Dominance (Harris, 1957) were used to classify sub-

P
.

°

The Harris Test consisted of ten activities to be acted

out. A score of 10 was assigned for activities performed by Ehe

right hand, 5 when no preference wag demonstrated and 0 for tasks

o2

using the left hand. The scores for the‘;en items wergAchen summed,
yielding the subject's total score. A minimum score of O indicated
strong left~handedness whereas .a maximum score of 100 indicated

strong right—hande@afss. %: 7
- LY

The experimental materials were four gets of dichotic
stimuli. Eaghuset contained 10 items. Each item of the ''2-set' of

stimuli consisted of two pairs of letters. The items of the "3-, 4-,
L) ’ \

and 5-set" consisted of three, four and five pairs of letters

.reapectively.
The overall *test considqtéd of three dichotic practice

items, each made up of three pairs of letﬁers, fpllowed by "two pre~

1

sentations of.the four sets of stimuli. Each presentation consisted

of the ten items of a given set, which were repeated for the two
presentations of the set. Preceding each item by one second vas a

digit presented to both ears which acted as a warning signal.

The letters were presented at a rate of 2 per second. Each
l - . C, ¢

?
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item was followed by a blank peridd to allow the subjects to respond,

]
°

P

The blank pqriod was 11, 12, 13, or 14 seconds for the 2=, 3=, 4-ur
: v
and 5—sets respectively. The increase in the duration of the bla
)

W e e ey g e

period for the longer dets was baeed on pilot work whlch had 1ndica d ’ ' N

that subjeﬁgs needed more time to reepond as amount increased.

[ , -

The consonants,” ¢, h, i, k, 1,'q, th s,‘v; and x were used, .
this choice being made b#eause of the phgdetib distinetness\aea
clarity of .the letters. Individual letters Verevchosen from the .
letter pool at random‘witﬁbﬁtvteplﬁtement until enough\wereperawn ' ?

- for one item. The unused letters were’ then seléeted at random with- ! ; %
out replacement for the next item. In~the event that the number of %

unused letters was inaufficient to compléte an item, the letters L.
Ed 2 ' PR ¥
necessary to complete the item were se}écted ‘at ranéom without re~ )

t . ' @ ) -
| placement from a new letter pool composed of all the’ letters not . : g

alregdy used in that item. This procedure eﬂsured that no letter

was duplicated in any one item.and that all 1ett 8 appeared with '

i §

approximately equal frequency in the set of items,

The first half of the letters for each 1£em were then

.

3 of a-metronome set at two beats per, second, Then, simultaneously

x]
+

monitoring the recorded channel and the channel being recorded, the ‘

S |

E

: |
- placed on one channel: of a dual channel tape recordet. to the beat

4 |

“

= " second half of each item was placed on the,second‘chaﬁ?il. This
. ! ) .

]
/ v
\ ~ ~ taping procedure.was performed. by an accomplished musician. Tests H

' en the completed tapes using sensitive recording meters. showed that

\ '
the channels weré well matched for onset and offeet of the stimull

*
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r & m ,
as well as for amplitude.
The items thus obtained were then transferred to a master H~,

-

v

tape and incdipgraged into the previouély described format, The

""master tape was presented to subjects by means of a dual channel

tape recorder (Revox, Type 77A) and stereophonic earphones (Classonic,

Model MD-802B), ey
- Y ' ]

N

Subjects . AR TN

A total of 118 grade-four boys, in three elementary schools

-

in a lower middle class urban area under the Montrea}-Cathoiic Schogl

Commission, were screened for reading ability using the Canadian Teldt
‘ .

of Basic §kilis. Since testing was done in April the actual grade

level of the students at thettime of testing was 4,8, During the \

. .
screening all students who wrote with their left hands were eliminated

from further testing, | .-

were then\formed., All subjects ere tested individually with the -
WISC &igits—forward test and wereé elither selected or rej;cted on the
basis of their mgmory scores, A running record of median anq*range of
mémory 8cores (EE:%fpt fer both groups after half the subjecté haa ©
been tested Zd'each grddp. Whenever a subjgct's"memory scor;ywas

not suitable for keeping the range dnd median of the groups matched,
\ng_EEB;PCt Qas diémissed from'further testing and replaced with an
alternate. Ope average reader with a score of -6 was replaced by an
average reader with a score of.S. Five‘:bor readers with scores qf

¥ .
% and 5 were replaced by subjects with scores of 6 and 7.

q
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E o When subjects had been assigned by reading and memory
' scores, they were tested for handedness. No subjects had to be ‘ 8
. @ R '

: . rejected due to handedness. The results of the hand-preference sub-
« ee '

%est of the Harris Tests of Lateral Dominance indicated that the sub-

4 -
! Y 1
o

. Jects in this 1nvéstigagion were -predominantly right-handed. ThiytyF

five subjects obtained .scores of 100; four, gcores of- 95; and nine
scpres of 90. Harris (1957) classified scores of 100 as strong

right<handedness and sE;res of 75~95 as mpdeiateIright-handedness.~
“ N * ’

Table 1 presents the médian and range of scores of the - .
average and poor readers on the various measureé, agd'inclﬁdes the ,é
gfade ievel performance equivalent to thEImédianand range st;ndard ‘ ’é
gscores on reading ability, The average and poor readers did not ‘ . . é,
3
! -’ 'd*ffer significantly wiFh'respect to age or memory span.  The ~ %,
: aéerage readers of couféb differed from the poor readers in ;ead:L§ %’

. ability at a highly significant level., Thus two groups, each con~

-~ o

- —————

) .
sisting of 24 predominantly right~handed fourth grade boy$, were

4

\ ’obtained, matched according to'median and range of age and memory,

and differentiated by reading qbility. *.

1

The subjects in this study had no apparent auditory® 1'

Al

' deficits or uncorrected visual deficieﬁqies, and no subject showed
et X g ( , .

' any motor impsirments, Since all three schools were located in the .,

same lower midd1e~claes'ar:g? it. was assumed thacé&e groups were
. o i
reasonably well matched on academic opportunity.

~

- : Design

A N s,
The basic design was &2 2 x 2 x 2 x 4 factorial with the -~
s, . /

}

v N
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Table 1-

Median and Range Scores on Memory, Age and Reading Ability
. ° A\

’ . ‘With the Equivalent Grade Level Perforhance for

_the Average'and Mdiug'!}oys

18

R ' ¢

N

. .

td W N 1
- ' ) ) Average Readers Poor Readers
} o
r K - Median 35 15.5
. l - -4
. c . 4 (2.65)
| Reading Ability® . . e N .
, . Range - 27 - 61 3-18 ‘
| . . (4,1) = (6.1) [(1.6) - (3.0)
" ’ Median. T 122 13
Age in Months o _ -
o , Range 113 = 121 116 -~ 132
‘ ° ' ‘ Meﬂotyv , . 4 - 9 ~ 4 - '\
\ ? ’ R
. attual grade level at time of screening was 4.8 - .
( ) Equivalent gmde level performance ' ) \
i ' .

'\ » ‘
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first factor 3reading nbility, being varied between aubjecte and
v - -

‘the latter 3 factorsy nmpunt, prnctise, and eas—involving repqaced \

measures. The sequence 1n which the 4 conditions of amount were ’

N

- preaanted was counterbalanced acroas subjecta within reading groups

h

but was conatant for a given subject for tha_two pteaentaciona. <

-For.hnlf the subjects in each :cad%pg group channel 1 of the tape

was predented to the right ear and channel 2 to the left ear on the
—

) \
first ptesentdfion; while Toﬁ\tha other half of the suhjects the

J
channal-car relations were swﬂtchedr On the second presgentation

all aubjecte received the oppoaite channel-ear relation from the

-0\ - g
one experienced on the £irst praaentacion. Porter andlgetlin (1975) ’

W
pointed out, %p an article publiahed afber the testing for the

.preaenc stddy was completed chat the acoustic pafﬁmetets of dichotic

é
stimuli haye an effect on the results of dichocib tests. However,
l/

reversing the, earphones between subjects and between presentations

in acoustic parametefs between the stimuld going to one ear varsus

thoss going to the other ear, The uae of the various counter- “ Vo
balancing procedures balanced practics, fatigua, esr and'‘channel

affeccs und Fontrofied posaible’ biasing affacts of\thelfxvnriablen.

o ——

on the results,

- : -

Procedurd : T . C?

The subjects were tasted individually in onanoalnton N o

They were tolqzté report as many of the letters as they could -
énd that gucasing was permitted. No dichotic test wa} administered

v hY
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until the subject was‘gble to identify‘corréztly somé of the letters
from each channel of the dichotic pr;;tice'iccms. The experimenter
recorded the letters precisely as reported by the subjects for later
scoring. FOE each of the dichotic tests the score for each ear was
the number of letters identified correctly by that ear regardless
of temporal seqﬁence.

" ) " Results
Table 2 presents.the propo’rtior}s of rigﬁt ear starts as a
function of amount, presentation ayd reading ability. The proportions
were submitted to an ;rcain transformgtion-and a 3-way analysis of
variance (Road;ng Abilit;\g’imount x‘Presentntion) was pcrformed
using the mgthod of Murdock and Ogilvie (1968). The only statis-
tically significant cffect was the main esfect for presentation,

F (1,e2) = 3.85, p < .05, with a larger proportion of right ear

staggs on Presentation 2 (X = .605) than on Presentation 1 (X = .529).

/

:
3

Table 3 presents gthe percent recall gcores for each ear

[}

for the different amount and preaentétion conditions of the dichotic
test battery :for average and poor réﬁders. The raw scores were coﬁ-
verted to percent scores in order to combarc performance in the
deferent nﬁount con;itions. and a 4-way analysis of variance
(Reading Ability x Amount x Presentation x Ear) was performed. A'
aignificant ma{n effoct waa obtalned for reading abili}y. F (1, 46)
; 8.22, ]i < .05, with=the average readers correctly recalling more '

information (X = 51.0%) than the poor readers (X = 45.3%). ,

The effect fqr”agounc vas highly,signi%&fhnt,‘z (3, 198)
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Reading Ability

Amount

2-pair

.3-pair‘

4-pair
S-pair
2;§a1r

3-pair

1 6-;%&:

5-pair‘

Propoftion of Right Ear Starts as a Function of

Reading Ability, Amount and Presentation

L4
Presentation 1

454
3508

542

»3529

+563
517
575

sis

" Presentation 2

.625
.592
.629

" 550

579
. 625

+592

650

‘o

e

 pMa - w L
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Table 3
s 1%
i o | o ’ Yo
- ’ ) A Mean Percent Recall® For Each Ear as a Function of
i - :
P ' Reading“Ability, Amount' and Presentation ¥
. Reading " . .
| ’ - Ability Amount Pregsentation 1 Presentation 2 Mean i
; .
‘ ' R ear L ear R ear L ear R ear L ear 1
POOI; z-pair 53.8 54.8 6404 49‘.6 59.1 52_.2 *
=~ o 3-pair  47.8  39.3 51.3  40.8 49.5  40.1
, i ‘ : . . N
4‘1Pair 4306 38-6 '° 49-2 f 37-1 46.4 3709
| S-palr  38.1 ,37.1 43.4  35.8 40.8  36.5
‘ . Mean  45.8  42.5 . $2.1  40.8  48.9  4L.6
o L VT ' , .
", Average 2-pair . 65.2 53.5  69.6  63.5 67.4  58.5
I © 4 3epalr 518 45,6 59.6 446 55.7  45.1
. (
4-pair 44,8 ‘42.9°  56.0° 4.4 50.4 42,1
Q} . - Sepalr  46.3 ° 39.6 '52.{ . 39.6 49.4  39.6
> b
. Mean « 52.0  .45.4 59.4 47.3 55.7 46.3 v
l( ' '»
~e - L . . . 3

-
N <
o b

aMAximum raw score per ear for each presentation condition witﬁ two
‘pairs is 20, with three pairs 30, with four pairs 40 and with five
pairs 50. T -

L

& - o .
o/ = . -
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= 109.61,.2 < kdOl. n/pést hoc trend‘an?ly;is was pe;forned., The
linear trend ﬁa; highly significant, F (1, 138) = 70.81, p . .001,
with recall decreasing with inprnasing amount. The quadratic trend
was also significant, F (1, *138) = 9,1q,/ p < .001, with the rate

of decrense in recall becoming less with an increase in’amount.

Figure 3 gives the mean pertent recall scores underlying the linear

and quadratic trends.

The effect for presentation was also highly significant,

F (1, 46) = 33.62, p < .001,lwith~reca11alpwer o tesentation 1

(X-= 46.4%) than nn Presentation 2 (i = 49.,97). ~Finally, the main
effect for ear was highly significant F (1, 46)-- 16,46, R .001,
with recall by, the right ear (X = 52.37) bettef than recall by the

left ear (X = 44.07). .

There. was one significant ﬁwo-wai interactiqnﬁ the

. Presentation x Ear dnteractionj F (1, 46) = 5.19,‘é <,.65. "The

Tukey. Test, (Winer, 1962), applied.to means of this interadtion,

indicated that the right ear recall on Presentation 2 X = 55.7%)

was significantly (p < .0l) better than the right ear recall on

" .

Presentation 1 (X ='48.9%). Left ear recall, did not differ sig-
' ‘, ’ I

nificantly for the two presentations, the means being 43.97 and

44 .17 for Presentation 1 and Presentation 2 respectively.

The only other significant intera;tion was the 4-way,\\
interaction, Reading Ability x Amount x Presentation x Ear,
F (3, 128) = 3.46, p < .05. The nature of thia interaction is shown .

graphically in the eight panels cf Figure 4. It appears that the

I .
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-
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/ .
pérformance in the 2<pair condition is dissimilar to that for all

other conditions of amount, and that furthermore the performance in

[ 4

the 2-pair condition goes in opposite directions on the two presenta-

£
tions. Specifically, in the 2~pair condition on Presentation 1,

NPT X

aQerage readers gecall much'more information from the right ear than
do poor readers, while the poor readers rec;il silghtly more infor=-
mation from the left ear than dq average regdeQ?. Oh Presentation
2, the average readers are only aiightly better than the poor readers

Fa

in right ear performance but are considerably better than the poor

readers in left éar performance. For'alﬁ other amount conditions at

both presentations, the data éeflect simply the overéll main eFfects

of ear and read{;g ability. ‘ C e ‘ -
Table 4 presents the REA (percent recéiled by the rightﬂ -

J

ear minus percent recalled by the left ear) for reports begun with

the right ear as a function of reading abi;ity, amount and presenta-

tion. The raw scores were convéfted\to p;rcent scores in order to j

compare performance in the different amount éonditions. An analysis

of variance (Reading ébility x Amount x Presentation).indicated that v

the main éffect fqr amount was significant,gg (3, 138) = 9.63, ~

p < .001. A post hoc trend analysfa indicated the '‘linear trend was

significant, F (1, 138) = 13.81, p < .001; with the REA decreasing

with ingreasing amount (X,= 37.0%, X, = 35.0%, X, = 27.8%, &, = 24.82).
'Tab}e 5 presents the REA scores for reports begun with the

left ear as a function of reading ability, amount and presentatiom.

It should be noted that REA is positive wheﬁ produced from the data {



Tablg-4

REA? For Right Ear Starts as a Function of Reading R

Ability, Amount and Presentation '

’

’“ﬁ\ Reading Ability Amount . Presentation 1 ” Presentation 2
Poor . . 2-pair 37.9 4.2 E
~3-pair 33.8 A T Ty
t . ) '
f\ e 4"-1)511' 28-0 . N X ' 3007
‘ 5-%air 21.8 21.9
[ . . "3
Average , 2-pair 37.0 - 30.8 ;
’ " ) X i §
3-pair 34.4 36.3 d
. \ 4-pair 22,2 30.3 A
: S-pair 22,5 26.9 T
] . .
R 4 Il :

-~

o e saTmae o b 1

, .
[ - . .
* -



) Table 5
REA? For Left Ear Starts as a Function of Reading
) Akglity, Amount and Presentati o
(Algdity, nd Presentation .
' ‘k ’ *
Reading Ability o Amount Presentation 1 Presentation 2
o péor, 2-patr -35.3 ~24.7 O
+ . - . ’ -
3-pair -29.6 . *. =33.6 - * ‘
o 4-pair -22.4 - ) ,-2}.4 | ,S’
. ;
. ' o - 5-pair _ | ~20.9 . - =16.7 :
Average ‘ 2~pair ' ~29.1 " -23.,5
. 3-pair -22.5 - -24.4
, w 4"pair "'2109 r~ - 9"6 ST
f 5-pait { "'13 [ 3 . . "15 -0
. - ;

J

~ %percent recally br right ear winus percent recalled by left ear .
s - f ] B ' .




where the right ear was reported first, and negative whep coming °
from the data where the left ear was reported first. Tﬁi{ indicates
that the éhr reported first is vastly superior in accuracy to the e
ea; reported second. - h alf
An analysis of Yariance (Reading Ability x Amount x

&

Presentation) of the REA scores for reports begun by the left ear

indicated that the main effect for amount was elgnificant, ji (3, 138)

= 8.72, p < .001. A post hoc trend analysis indicated the linear
trend was significant, F (1, 138) = 14.44, p < .001, with the'REA

becoming less negative with inereasing amount (iz = -28,2Z2, §3 = -27.62,

57 716,57, 3

In summary, the present study investigated the performance

i4 = -18.87, X

«

of average and poor veaders on four dichotic tests, differing in the
'amount of info;mation to be proces@ed,.each test ﬁresenced twice,

The data indicated a direct relationship between reading ability'and
recall efficiency, and an inverse relationship between amount of
material and recall efficiency. The right ear was in general better
aq recalling information than the left ear. Right ear recall improved

]

from Preaentation’'l to Presentation 2, whereas the left ear per-

formance remained at the same level on both presentations except for
theraverage readers at the 2-pailr condition of amount where the left

ear recall did improve with practice,

It was further shown thgﬁ the proportion of right ear-
, .
gtarts Increased from Presentation 1 to Presentation 2. Reading >

ability and%mount had no effect on the proportion of right ear
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starts. ' .

The RFA index Rl - L2 that 1s REA for reports hegun with
the right ear, was found to decrease with increa;ing amount, but was
not gffected by reading ability, practise, or an;;combination of
these three factors: Analogous fzzdings emergé; for reports begun

with the left ear: that is the index R2 - L1 increased from more
negative to less negative values with increasing amount.:
y Discuasioq )

The results of this investig&tiaxindic&?a that when
covsonants are presented dichotically, normal right-handed boys’nra &
able to recal} significantly more of the information p:esentedato.
the right ear tﬁan that presented to the left ear., Previous studies
on groups o( normal right-handed children have also demonstrated a
right-eay supériority oglrecall qu verbal dichotic stimuli such as
digits (Kimura, 1963; Knox & Kimura,” 1970; Bryden, 1970) and words
(Sommers & Taylor, 1972), Thus the present study réplicated the

. typical right~ear suﬁerioritfxfb:‘the dichotic auditory ;Yggessing
of verbal information. The fact thatathis séydy did £ind the REA

4

usually found “tthqvetbal dichotic materials indicates that the

—

o

particular stimulus materials used in this study wexe for all

practical purposes representative of those which haye béen used in
. \'
previous research.
4

The results of the present study fall to indicate the .
exiastence of &weading ability trends Recall of material presented

to the right ear significantly exceeded recall of material presented

~L~.

-

\\.

¥
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to uthosa left ear regardless of level of rea}lin‘g abillity'. The finding .
of a REA for average readets 4’:La, of course, “in keeping with the
results of the majority of studies. The finding of‘an REA for poor
readers s cdr}sis;ént x;vit:h a recent study by Yeni-Komshian, Isénberg‘
and Golcibferg (1975), but contradicts Taylor (1962), -Sparrow (1968)
and Zurif and Carson (1970). 1
This appears to be the only study involving reading;ability:,
which closely e;cnmined the influence of startipg ear .on the results.
Since this stx%dy did not find the rending ability gxoups differing
in-ear of first report and furthermore found no reading ability
trend, it might be argued that the presence of a readingwability ,
trend 1s dependent on the presence of a difference in starting ear
preferencea between reading groups. As already pointed out, nltlxo&&ll
sopé” studies hav? ol’JserVed differences in REA between good and poor -
readers, these di’ftierehces were seldom significant (Shankweiler &
Liberman, 19722). It is— poez;ible that the differences tht;t vere
found—were c;rtichts of a diffc;rénce in choice of starting ear.
This contention 1is ;u‘ppt;rted by the study of YenirKomshian et al
(1975). They controlled for ear of first rel;ort by ine‘tr;xcting
subjects as to which ear to report first, and found no difference
11ri REA between thelr Jgi:oups. Further support for this uot:ion*'ébm’es -
from a study by Witelson (1962)., She fm;nd a group o‘f children with -
- noticeable language difficulgiea showing a left ear advantage, l,while
her control group show;d ;1 Eight ear advantage. O'Het experimental\“

3

group showed a significantly smaller number of right ear starts.
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The present study lends further support to the nrgument

of stron® dependence of REA on ear of first report. The REA became

larger -with practice because the right ear recall improved with
& pragtice while the left ear performed at the same level on both ;re-
seqtatié&s. This inérease in REA &aa associated witﬂ an ingrea;e
ogﬁg}ghtyear starts with praétice. It ﬁay also be noted that the
“only experimental condition where a left ear advantage was observed
wag also the only situation where less than Lalf of the reports
~ were begun with the right ear, Thiq‘result occurrfd on the first
- presentation of the 2-pair amount to the pébr readers,

The results of the present Investligation indicated that

average readers reported a significantly larger percentage:of infor~ -

mation than did poor readers. Prewviocus studlies have also demopstrated

superior performance b} better readers than poorer reudeés in ideﬁ-.‘ .
Ce tifying dichotic 1nformation (Arnold, 1973, Yeni—Komehlan et al,, - :
1975; Zurif & Carson, 1970) N , ) .

It could be argued that the differential abilities of the

average and poor readers in recalling auditory {nformation are -

2

assoclated with diffaregcea in attenﬁion or motivation; Héwever,ﬂon
the two presenghtién& of the dichotic tasks both the average and g

the poor readers ohtained higher. recall scores on Preaentation 2

. ‘ compnred to Presentation 1, wher;as gLe would expect that, if oo
atCention or mbtivation were a factor in the pooray perfot;ance:of xL
the poor readers, there woyld have been'a tendency for their per~

) |
N formance to deteriorate rather than improve over what was a relatively

e B T e e e T LY N T L R e RS I T L T wer




was examined more closely,
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i h

Thus, -the finding\that the reading groups differed in thelr

N
abllity to recall audltory- Information would appear to reflect true

long teating aeau;Zn.

4
‘

dif ferences in their capacitica to master tasks ?equiting the recall

of lattcgg presented dichotically, In brder to explore the implica=-

-

tiona of these perforpance differenceg for REA as a measure of dif-

ferential lutqruliédfion. the rolation between total recall and REA

[
.

The present study found that .the larger che'amounc’of ¢

- .

mataerial the lower the mean percent recall for the two eara combined

(recall pewformance), Flrat ear minuas second car recall.s 8

-~

(R, ~ 1L, apd L; = Rz) aleo decreased with increasing amoﬁnt. or in

L 2 1 .

other worda firat car minus second car recall decreased with dhcreaa-
i

ing recall performance. Since the poor readers' recall performance

was not as good as that of the average readera on the tasks in this

atud& it would be expected by analogy to the findings with amount- -

that fi}at ear minus s%§ond ear recall scores would be smaller for

poor than for avaerage readers, The results, howevér, showed ghat

tha groupa wera atatiaticall& G?fﬁl on this measure., It is poasible
that the difference in recq}l'pprformance batween the reading groups
could have ohscured true differences in firat ear minus second ear

recall scorea of t“e reading groupa. Thaerefore it 1s concelivable
3 * A

that 1f recall performance were artificially equated for poor and

avorage readers, the firat ear minus aecond ear recall scores would

have bedn larger for paor than for average readers.

L

a

N

3

. . [
o »!amtdhmm it
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The recall performance of each readi?gwgroup was computed
for each of the amount by presentation conditions.%.These scores
ranged from 37.6Z to 57.0% for the poor readerssund from 44,0% to

66.6% for the average readers. It can be seen that the ranges of

performance scores of the two reading groups overlap betwen 44,0%
. 3 v
and 57.0%Z.. By plotting first ear minus saecond ear recall scores

A -~

 for each reading group against recall perfofmangh for each amount

——

by presentation condition it ia<poaeible to compare the first ear
P .

minus second ear recall scores of the two reading groups at equal
levels of recall performanc;. Figure 5 presents such a graph for
right ear starts and. Figure 6.19 a asimilar graph for/?bft ear starts.
"It can be seen from Figure 5 and 6 that first ear minus
éccond eﬁr recall scores were” larger for poor than for avarage
reudora‘ac each level of recall performnnéa., With this fact in mind,

i1

conaider again the hypothesils that poor readers habe a doevelopmental

.t

lag in hemispheric specialization. Based on this hypothesis and
asguming that dichacic tests measure degrea“gf Hémispheric spgfializa-
tion, one wogld expect, for example, that the first ear minus second -
ear raecall scorea for nveragﬁ readers would be larger than‘ghoae for
Eoor raadara when recall performance was equal for the cwo groups
.and-qnly right ear starts wore considered. As Figure 5 shows, however,
the résults were just the opposite. Thereforgs when one equntea'for f,
recall pérformaneé. the data of this acudy do not support the hypo:k-
esia of davelopmentul 1ag in hemispherlc speclalization of poor

readers. It would sgem either thac dichotic tests are not sensitive

p ‘ - - / ]
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enough to measure degree of ;ateral%zation or that reading groups do
not differ in degree of latefalizafion. ‘ ‘

Figure 5 and 6 show that first ear minus second ear recé‘i
gcores were larger for poor readers g&an for average readers at equal
levels of Fecall'performance. When the groups were compared on~
identical tapﬁ:, with recall performance being lower for the poor‘
than\for thi,avergge readers first ear minus second ear recall scores
were equal for tﬂe groups. Thefefore it is reasonable to conclude
that differencesﬁin first ear minus ae?ond ear recall scores between
réadiné groups tend to vary with differences in’ recall performance
beéwgen reading groups. For right ear starts first ear minus second
‘ear recall scores is identical to REA, while for left’eaf starts REA
‘18 obviously second ear minus first Ear. In elther sense, however,
it is clear from Figure 5 and 6 that the magnitude of the relative
REA for the two reading groups with starting ear held constant;’wili

s

dgpend on their relative recall performance. If the data from the
present study are generalizable, it follows that the.izconaistent
differencea in REA between reading groups found; in previous studies
Eould have heen éaused by differences in recall perfq‘ihncelbetween
reading groups having varied from study to study. . -

‘ One can séequla;e that the pooref overallkggsall of poor
readers and the fact that the first ear minus second ear recall
scores vere larger for poor than for average readers when equated

for level df recall performance reflected a poorer memory for poor

readers than for average readers. A dichotic 1tem\?ay be thought

P
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of as a single trial serial 1st'with letters reported by the firqt
ear coming from the beginning of the list and letters reported by

the second car coming from the end of the iist. As already pointed
out subjects tenq tB report the signalévfrom one ear before reporting

any of the signals from the other ear (Bryden, 1963; Ingli;, 1965;

e

Inglis & Sykes, 1967; Witelson & Rabinovitch, 1971). According to -

& study by Jahnke (1963) on th; ordered recall of Atems after a
‘single trial, differences in ﬁém9ry load, &anipulated by vérying
geries length, tend to be reflected more by differences in middle
and late list itéms than in differences in recall of early list
items. Thus it is reasonable to conclpde that a memary difference
bgtweeﬁ poorHAnd average readers could have accounted for the dif- -

i
ference in recall performance between the groups and for the dif-
' $

haN

feffgges in first ear’miﬁﬂs gsecond ear recall sgores betwéen the

. réhding groups when th%;r scores yere éompared at equal levels of

recall\perfotmance.
‘ The diffTEulty with a'memnry deficit explanatio? ;s that
';he two reading groups were matched for memory by the WISC digits—
forward te However, it is possible that difficulties in encoding
and/or retrieval specifically for letters in poor ieadere may have
.?caused them to show a memory deficit on the dichotic tests even
though Ehey were equated with average readers for memgry on the

digits~forward task. The rate of presentation of information and

the competitiveness of presentation of information were both greater

on the dichotic tests chﬁ? on the digits-foggard task, and coul& have
1 . L ] ! . .

t

. A _ ) -

e

Pé‘?‘!
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\

produced a memory deficit on the former .task even though none was

found on the latter., , - .

! 0

The present study suggests that future research using

-

5 ¥ ,
dichotiq listening must take into account the factors of ear of

¢

first report and differéncea in performance levels between any groups
| s

ﬁnder considerafion. The\finding of a difference between the reading

[y

groups in shoft—terﬁ memory as measured by dichotic tasks even though

they were matched for memofy on the WIS%Edigita—forward test bears
further invesfigatioq. It is suggested that the -difference in rate °
of presentation, différenceé in competitiveness of presentation aﬁd
the differences in stimulus materials between the two memory measures

*+

be considered. . , .

A
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Appendix ‘A
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a

-

Scores on Reading Ability, Age; and Memory
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A ."‘ R
. »?3 L .
C . ~ | Reading Ability
, ,
Standard Scores on the Comprehension Bubteat of ~ y
¥.  the Canadian Test of Basic Skills .
Subject Average Readers \ Poor Readers .
. I 3L e |
2 29 ) 18 .
3 29 _ b A
' b T 28 . 14
5. 34 - 14
6 4 53 18
7 31 17
8 40 11
i 9 hh o~ : 17
10 29 18
/ 11 o MW ﬁ
L . 12 42 - 14 T "
13 . 38 18 ,
14 Cw T
13 44 : 17
16 - 47 o3
. L 17 ' 42 | 17 .
(, . 18 L T
( S T a8 S ,
20 S % , 13 .
S | 2 Co-a , 13 ® :
] SR Y ot ' 16 .
23 L o 14

24 61 18 -




Ve .
* N, i - Subject Average Readers
] . _ e
y L . 121
2 . \ .2 L , 124
; o . 131
O T A g 120 .
. TS 129
,. } 6 124
‘ 7 119
8 122
. .9 ns’
L. 10° 129
' SRR 130
. u 122
: o , AL IR 17
R U “124
ST Pas s
) o+ s T "124
’ S T ¥ ' S
I L o
A ) . ) 120
y . , I
§ . oy -

2. BRI

Age in Montha

Poor Readers

118
130
118
123!
137
126
120
126

b3

< 128

- 118
128
123
123
128
116
123

123

124
123
192
123
118

v




Memory

\ ¢
Digit-Forward Scorea_oﬁ the WISC

-

Subject Averdgs Readers Poar Readers
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Inatructions
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Inbtructiona'for Dichotic Tests

-

¢+
¢

1

o ‘
I wasld like you to listen to this tape. On the tape you

~

will hear a number followed by some letters, ﬁisten‘very carefully

to the letters. When they are finished I want you to tell me as

many of the letters a? &ou can, You may-repeac~the letters in ény

“order that you like. You will hear some letters in one ear and some
different &eccera in the other ear., Try to tell me all of the letters. .
It ia OK to guess, ‘(Play 3 practice trials - if some letters are

given correctly Ero; each ear, on each trial, continue. Repeat trials

‘which did rot meet Eﬁg criterion of at leaat one correct letter from

each ear.) ,
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Performance of Individual Subjects

Poor Readers' '

2-Pair Amoumt
) Presentation 1

' ®
<7
First Score®
ear R ear } ear
|
12 5 9
15. ¢ 2 15
9 4 8
11 2, 11
5 9 3
13 3 10
17 ) 3 15
14 2 13
15 4 13
8 5 '8
7 10
11 13 'X
13 6 8
14 2 12,
15 7 7
10 3 10
3 8 3
10 9 7
10° 3 9
12 19 0
13 3
| 1 5
14 12 4
14 12 5

Stnrting\(:hoicea Scorg?
.Rear L ear R ear L
Subject
ol & ' 6 11
‘ 2 1 9 12
3 o2 7 14
4, 2 7 4
5 - 6 3 10
6 ' - 3 7. 7
7 12 '8 14
8 2 8 10 -
v 9 3 ‘7
10 4 6
11 1 - 3 12
. 12 7 3 16,
13 4 6 14 ‘
14 2 8 5
15 4 6 10
- 16 3 [, 5
| 17 " P 0
18 5 5 15
19 2 8 b
; - 20 10 ) 19
] 4 21 8, 2 14
| 22 7 3 11
I‘ 23 7 3 13
i 24 7 3 15
-
' - :Theae'columns give'tha\number of reports begun with each eaf.'

3

[}

These columns give the total number of letters correctly reported by each ear,
, ®These columns glve the score achiéved by each ear as a first reporter.




- Performancg of Individual Subjects .
Poor Readers s N
3-Pair Amount
Presentation 1

Starting Choice® ' Scoreb First Score® 4¢
Subject R ear L ear k ear L ear ‘ R ear L ear
1 5 5 11 16 '8 10
&£ 5 3 7 11 21 6 17
3 7 3 18+ 15 15 6
4 0 8 4 13 .0 13
5 .8 2 21 10 ' 18
6 5 4 1. 10 , 10
' 7 1 9 13 ‘23 1 . 20
8 ‘ 2 8 14 3 T4 ‘
9 e 16 ,. 2\ 16
10 5 10 7 - :
T (: 4 15 1 11
) 12" 4 ° 5 17 14 9 11
13 | 6 4 19 17 13 . 9
14 5 5 " 14 9 11
15 2 8 8 20 4 19
16 5 5 . 10 9
17 5. 4 12 9 , . 6
18 8 2 18 6 17 3
-"19 6 4 15 12 -1 7 U
20 9 0 25 6 - 25 0
- 21 5 5 15 12 11 7
.22 10, 0 18 4 18 0
23 10 0 23 6 23 0
, 24 4 6 17 17 10 12

3

% These columns give the number of reports with each ear
-
bThese columns give the total number, of letters correctly reported by each ear
®These columns glve the ascore achieved by each ear as a first reporter
{
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Pérformance of Individual Subj'ects

L
Poor Readers

4-Pair Amqunt i

Presentation 1

C e b\ c

Starting Choic:ea I Score . First Score
Subject R ear L ear R ear L ear R ear L ear
1 g 5 18 16 14 16
2 .5 5 - 16 19 10 19
3 4 6 15 . 22 10 22
4 1 9 ., 8 26 1 26
5 5 5 19 17 12 17
6 3 7 " 18 20 5 20
7 ) 2 8 14 22 4 22
8 1 9 12 21 - 2 21
9 1t 59 ‘10 22 ‘4 22
10 4 | 6 11 .14 7 1%
- v 1 9 14 18 2 18
12 3 - 6 17 17 ‘8 17
13 9 1 20 10 19 10
14 7 3 18 13 14 13
15 6 4 17 15 * 18 15
16 9 1 23 7 22 7
17 8 2 13 12 ‘ 12 12
18 9 1 21 ("4 24 4
19 5 5 1\ 15 10 15
20 9 1 27 ‘19 27 10
21 9 1 23 13 20 13
22 6 4 IR b 12 14 12
23 8 2 23 10 21 10
24 8 2 21 17 18 ¢ 17

8These columns give the number of reports with each ear

h‘Iheae columna give the total number of letters correctly reported by each ear

®Theae .columns give the score achieved by each ear as a first. reporter !

K
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’ - Performance of Individual Subject? ot
Poor Readers - \\ . .‘3
5-Pair Amount L ) .
Presentation 1 . - :
. Starting Chqicea Scoreb QFirat Score® .
Subject ‘R ear L ear R ear L eer * R ear L ear ;
1 6 4 20 20 19 13 ;
2 4 6 © 20 23 11 16 .
3 500w 27 13 17
4 -2 8 8 22 3 18 :
5 7 3 27 16 20 |
6 5 4 13 12 T 7
7 5 4 24 28 a5 17 -
8 1 9 10 2 ., 2 28
9 Y 6 15° 2 1 17
10 "4 6 18 14 8 ‘11
11 v1 3 21 18 7 8
12 L4 6 19 22 9 16"
3 6 4 18 2 u 9 ]
E 14 7 3 26 18, 20 6 i
i 15 4 6 21 22 13 1
“ 16 6 4 2 11 16 9
SV 4 6 u w7 s 10
| 18 8 2 22 10 o 3 ,
- 19 6 4 a1 w7
20 " 8 2 25, 14 2
21 8 2 25 20 20
) 22 - 5 5 1B T 11 12
, 23 4 3 n 8 .9 5
, 24 1 3 25 2 - 20

, Le
‘ aTheseﬁgplumna glve the number of reporta with each eaé .
bTheaa columna give the total number oﬁ'letters correctly reported by each ear
®These columns give the score achieved by each ear aa a firat reporter
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Performanet of Individual Subjects
Poor Readers

2-Palr Amount
Presentation 2

Starting‘ Qhoicea - Scoreb First Score®
Subject R.ear L ear Rear L ear K ear L ear
1 6 4 12 9 8 6 .
2 w 1B 13 10 6
3 8 13 47 13 13 3
4 7 3 11 6 © 10 4
5 9 1 14 9 14 "1
6 6. 4 12 8 8 5
: R 7 3 7 oou 12 4
8 9 | 17 5 16 1
9 8 1 13 & - 12 1
. 10 8 2 11 6 11 2
1 3 ? 6 11 4 10
12 8 . 2 15 13 12 3
‘ 13 ~—— 7 .3, 14 13 10 4
14 4 6 8 11 -6 10
15 2 . 8 13 18 4 15
16 4 5 9 1 6 6
17, 3 7 10 9 4 8
18 9 1 18 T YRR & LR |
19 5, 5 11 1 8 6
20 8 2 18 9 ] s 3
21 4 6 15 11 A 8
2 A 6 8 10 e 9
2 ¢ 1 3 w10 12, 4
24 5 5 15 1 9 8

a'fheaa columns give the number of reports with each ear
b'rheae columna give the total number of lettera correctly reported by each ear
®rhese columns give the score achieved by each ear aa a firat rep&rtax‘ “
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. Performance of Individual Subjecta .
~
Poor Readers ’ /)

3-Pair Amount
Breaentation 2-

Starting Choice® . St:omb Firat Score
" Subject R ear L ear .- Rear Lear R ear L ear
1 (6 4 19 13 7
y 2 s 5 S A 12\ un .20 A
"3 6 AT 18 1w, 1 7 S
4 6 J © 18 7 T
5 6 4 14 14 1 7
6 A6 15 T3 9 .11
7 9 1. 23 10 - 21 ]
8 10 0 » 19 & T 19
9 o5 5 13 16 n 12
10 8 2 13 8 13 4
1 A 6 13 15 9 18
. 2. 6 A 15 18 10 3
‘ 13 7 3 18 13 16 .
RC L °9 - 14 12 8 -
d 15 k] 1 7 24 4 19,
16 6 4 11 6. 10 6
17 4 3 11 12 "9 9
18 6 4 ' 14 11 12 ?
RS L S 4 15 12 12 8 ‘
20 ? 3 18 12 17 8
21 6 4 2 2 0 14 ?
22 2 8 . 7~ ? 17 4 16
YA ] -, 7‘ 2 17 9 ‘ 15 ‘
24 . 8 2 21 12 17 4
»31 )
'The‘e columria give the number of t;porta vith each ear N
b‘l‘heaa columns give the total number of lettera correctly reported by each ear’
®These columns give the acore achieved by each ear aa a first reporter
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Performance of Individual Subjects.”™

\‘
Poor Readers . e
4-Pair Amount , ' -
Presencation? 7 o
- Startdng Choice® S«:m‘ab Firat Scorec #
Sub;jacc R ear L ear | R ear L ear R ear L ear '
1 4 6 a1 12 10
2 7 3 23 W 19 8
3 6 4 2 0 16 9
4 8 2 26 7 21 3 .
5 ' 9 1 27 9 ¢ 25 1.
6 6 4 26 16 115 7
{7 ‘10 0 28 13 ' 28 0,
‘ 8 10 0 26 10 26 0
9 6 A 18 22 13 10
10 9 1 JPRITS ! 20 2
11 7 3 R t 2N U R 15 7
1 9 1 2 1 21 4
13, 5 5 W o ‘9 9
14 4 [ 14 17 -8 15
‘15 2 ) 4. 0. . 3 26
" e s 5 13w 9 n
L 4 6 , 14 un ”* 6 Y
I U 3 'S 19 1 6 10
19 6 4 19 14 15 9
20 -~ 9 1 28 7 26 r
21 6w A 19 8 L 14 8 U
22 2 ! 8 9 1 . 2. 15
a3 7 3 22 13 T8 8
' 24 5 s

200 23 . n 1

9

*rheaa columna give the number of veporta with each ear
b’rhaaa columna give the total num\;at'ot lettera correctly reparted by oW¥h ear
°'lfhaaa columna give the score achieved by each ear as a first reporter
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Performance of Ind‘ividuél Subjeé!‘:a

Poor Readers _ '
5=-Pair Amgunt ‘

Presentation 2 ‘ l\ - .
Starting Ghoicea ( S,qorab - I:‘;lrat Score® ‘
Subject . Roear L ear - R ear L ear " "R ear .+ L ear
1 (I 4 27 15 ' 19 15
2 4 6 21 22 " 13 22 |
3 e 5 5. 23 25 14 25 |
4 6 4 21, 16 ©15 716 -
5 8 2 30 16 23 16
6 46 19 23 ' 9 23
.o 7 8 2 29, 15 . 25 15
B . 1 3 28 .7 20 7 !
9 5 A 20 15 : 14 15
10 3 7 ‘ 13 18 ' 6 - 18
n v 3. 7 .20 23 9
12 6 A e 3 .23 17 . 23,
) 13 6 ) 18 18 13 18
14 3 7 2’0' 22 9 22 .
- 15 3 /1 10 33 6 13
- 16 5 5 17 n 14
\ A 6 16 16 10 16
18 6 3 2 1 16 11
19 8 2 23 15 ., 2 15
20 9 1 26 13 26 13 o
a 5 5 20 RN LA
Q A 6 s a7 21 <1
23 : 6 4 29 12 19 12 : %
24 B 2 33 20 %0 20 4
; ' \ a1

\"rhoae columng give the number of reporta with each ear
b'_rheae columna give the total nunber of lettera correctly raport{d by each ear
®These columns give the score achieved by each ear as a firat veporter
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Performance of Individual Subjects

Average Readers C .
2-Pair Amount
Prasentation 1

. Starting Choice® Scora’ First Score®
ﬂxbjae: ) R ear L ear R ear L eaf‘ R ear L ear \
1 7 2 1 8 10 2
2 3 v -3 13 3
3 6 3 7 7 7 4
4 - 9 - 1 V4 16 2.
5 4 5 14 9 7 7
' 6 6« & 159 10 7
7 7 3 13 12 10' 4 -
, '8 7 3 20 LI 14 3
9 R 3 13 7 11 4
0 7 AT S ¢ 1 3
11 3 7 8 10 3 9
SR & . 6 17 13 7 8
\, 13 7 1 11 .6 1 2
' 14 4 6 11 14 5 10
13 5 5 1 14 8 8
16 ) 6 1 1a, 5 0 5
17. 3 1 14 14 6 12
S 18 4 $ 10 12 7 7
' 19 5 s 16 14 8 10 )
20 6 4 12 1u 9 5
21 6 4 13 1n 9 6
22 3 7 1 14 S TR ¥ |
23 6 4 13 13 10
, 24 8 2 1“4 1n 13

- - f
%Theae columna give the number of veporta with eiach ear\
b‘l‘haso columnns give thw total number of lattera correctly veported "by each ear.
®rhean columna glva tha score achieved by each ear.as a firat reporter,
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I‘erﬁqrmnee of Individual\ Su\;j\‘e}p ~ :
PN} : .
Average Readera b

J-Pair Awmount N - . ' .
Praaentation 1 ' « ;

L ' ’ Starting Chotce® } §eoreb . él‘iut LScorec
Subject * R'ear L ear | R ear L ear " -Rear L ear &’i;
| S | 3 19 W 14 5 '
2 3 ! R U 6 (U I
o ( 6 ¢ A 12 9 1 '
« A 6. 2 voah a2 18 2 a
N 5 5. r’ouc 9710 |
611;. S A p¥! I '3 %
7 A 6 1 8 n :
8 5 5 20 1 10 9 .
.9 ‘I A 10 1 , A u '
10 ! LI 1B w8 o
0 o 4 ) S R ! 6 . 8 S
S S 6 Lo 8 LM v
1 S TR RO VI U 2 20 '
1t ? "3 16 o, 8
13 . 6 L T y S
16 6 & M s 8
. nwooc. e . 18, 14 ‘9 "
18 A 6 12 un ? s :
BN \ 6 205 . 9 n ‘
SRS T I 3 Y. LIV 6 W
X a 6 4 LU ) U 8
” Y . ! S TR s, 18 ( |
oy 6 4 . w -#. n s
24 I R 18 9 N *

' A
"maaa columna give tho number of repolkta with each nr.
b“““ columna .give the total \'\umber of lettara eomcﬂ.y rupornd by- each eur. |
°’l‘l\au colupna give the acore achieved by each enr as‘a "eivet reporter.
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\#These columna give the numbar of reports with each ear. ,

bThe!O columns give the total nuaber of latters correctly rdported by ‘each ear.
°‘thn,0 columna give the score achiavad by each ear as a firat reporters
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Performanca of Individual Subjects :
Average Readers ¢ *
4=Pair Amount ) . "
‘Preasntation 1 ' ’ . | .
Starting Choice® ) SQOIQb First Score®
Subject R gar L ear R ear L ear R sar L ear
1 5 5 w w 1 9
2 1 9 8 20 o 19
3 5 5 12 11 6
4 4 6 2. 1 12 '8
s -8 A 18 13 12 8"
3 1 3 13 21 14 10 \
j 1 3 15 a 1 20
‘8 PO 7718 ’ 23" .3 .
9 A 6- 14 22 5 14
10 6 4 18 0 13 n oo
| N—___ T0. 10 9 20 0 20
g 12 6 - ' 20 2 17, 11
; 13 L S 27 5 .26 2
. BT I Randi | 2 2 Y] 8
Coas ] 2 1Y 16 s
16 1 3. 21 23 16 9 .
. "u . 8 2’ 2 0 -6
R U WS RN ¥y, 1 5.
IR - I 6 4 TR M 13 8
E 20 Y| 2 27 19 23 ?
’ a . 8 2 26 19 22 6
2, 8. A L JEY N 8 5
23 - 1 3 a 14, 6 -
| A L L} ’ )s, a1 Y9 - u 10 X,
A . -

i

a

~N
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. -Performance of Individual Subjects ‘ )
Average Roaders ' ‘
5=Pair Amount
Presentation 1 i : , .
- Starting Choice® Scé!ab First Score®
Subject R ear 'L ear R ear L ear R ear L ear °
g 7 3 27 17 22 .7
2 5 5 2 13 4, 10 <
3 L 8 %14 13 (10 Q
4 10 0. . 34 6 3% 40 3
5 4 6 23 22 12 RY ¥
.6 ? 3 21 17 18 i
‘ 7 S T 25 16 15 3
8 o P 4 32 13 20 10 5
9 4 6 26 21 11 14 K
0. 4 5 22 18 13 12 f
,u T4 6 19 17 8 s
, 12 A 6 .. 22 2 BRI [
1 13 10 0 27 18 . 27 0. |
‘ iy 5 & 27 26 15 16 ;
Lo 15 0 10 S 23 0~ 23 '
16 -3 1 .19 30 9 25 o
. YA 4 6 27 29 T 20 .
ity ? 3 20, 12 1) B s
\ 19 R TR ' 30 200 8
20 6 T 2 22 13 10 *
. 21 R T L 20 5 i
22 3 ? u «s . "]
, 23 6 4 26~ 21 ’19 11
, 24 7 3 26 16 20 . 6
!Theas columna give the number of reports with each ear, \
o bThoan columna give the total number of lettars correctly reported by alch ear.
Thcno columna give the acore tchicvad by cnnh sar as a first’ g,portcr. k
c
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Performance of Individual Subjects

Abetage Readers
2-Pair Amount

Presentation 2 -
’ Starting Cl\picea Scorob . Firsc,Scorec )
Subjecg R ear L ear R ear L ear R ear L ear
1. 9 1 13 13 12 1
2 8 2 7 - on - 15 2 a
3 6 3 12 5 S I S
4 9 1 16 12 s L2
S T 3 13 12 10 5
6 6 'y 5w Y a7
7 5 5 _ 1318 ' 710
(8 8 2 B Ut .16 4
9 .4 6 9 13 .5 9
10 6 .4 13 13 11 6
11 9 1 11 9 12 1
12 , 6 4 17 18 L1 y AR
13 y R 18 14 . 13 4 ‘
LR 3 7 n uwoow 5T 13 \
15 I R T S ¥ 2 7710 o
16 3 7 1 16 5 13
17 6 4 17 11 ?
’13 8 2 17 6 C 14 2 .
19 4 6 16 1 110
20 2 8 13 14 T 12 .
21 5° 5 14 11 9 6
22 .2 8 R SV 2 1
23 8 5 15 10 8 7
24 7 3 15 g . 0 4
s e

~ b

'Thege columna give 'the number of reports with each ear.
Thesa columna give the total number of letters correctly reported by each eax.
CThesa columns giyo the score achieved byﬂoaéh aar as a.firat reparter.,
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Performance ‘of Individual Subjactb .
. | : 4
Average Readers
3~Pair Amount
* Presentation 2
Starting Choice® Sco:eb First Score® .
Subject *R ear L ear R ear L ear 'R ear L ear
1 7 3 18 12 ¢ 17 6
2 7 3 21 9 14 4
3 7 2 10 6 10 3
4 9 1 26 6 24 1
5 7 -3 17 9 15 6
6 - 5 5 . 21 13 139
7 7 3 16 . 12 12 6
8 9 25 12 24 2
9 6 4 1w 11 10
10 7 3 17 16 15 7
11 7. 3 15 6 13 5
12 6 4 18 0 12 10
13 8 3 22 10 18 5
14 4 .6 16 15 10 12
15 3 8 . ©15 20 4 18
16 2 .8 14 23 4 21
17 6 4 23 21 T4 8
18 7 42 . 15 8 12 3
19/ 6 ' 16 - 17 L, 9% 8
20 5 - 5 19 1% 10 11
21 6 ) 19 14 -1 KN
2 g7 4 " 6 9 1 5 0
23 - 8 2 22 13 20 5
24 8 2 TRIRAREY) 17

-

Thesa columns give the number of reports with each ear.

bThene columns give the total number of letters correctly reported by each ear.
. !

®These columns give the score achiaved by each ear as a first reporter.
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Performance of Individual Subjects

Average Readers

4=Pair Amount
Presentation 2

-

4

| Starting Choice{

R ear* L ear

8‘1

Subjeci
L
2 9
3 6

DY 4 10
5 7
6 3
7 8
8 7
9 7
10 8
1n 10
12 4
13 6
14 o 4
15 2
16 \ 3
17 5
18 © 4
L 5

B 20 P
21 / 3
22 3
23 7
24 6

nN

D W NN OV U NS OO N WWN S WO

R ear L ear

<

3

-

L]

Scoreb

27
24
18
29
27
25
26
30
18
25
25
21
25
19
15
19
25

13
12
12
13

8

13

9
21
21
12

6

18
14
21
22
23
21
18
20
21

21

. 21

18
19

66

First Scorec

R ear L ear

24 &
22 2
14 . 8
29 0
20 5

L16%° 8
21 2
22 7
13 7
21 5
25 .0,
1 12
20 12
10 13

3 18
8 1)
16 14
? 15
12 9
1n 13
8 16
.5 15
18 6

13

", These columns give the numbar}pﬁ reports w K’ench ek;.
bTheae columna give the total number of letters correctly reported by each ear.
“These columns give thawscore achieved by each ear as a first reporter.
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Average Readera
5-Pair Amount
Pregentation 2

\t

Starting Choice®

Subject + R ear L ear

[

4 5
.9 ‘
-7

[
o
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Performance of Individual Subjects

Scoreb

R ear L ear

27
30
20
33
24
24
20
37
18
22
21
24
29
30
24
24
37

29 -
31
26
22
33
25

17
14

12~

13
14
24
20
23
21
19
12
7
21

19.

22
28
18

15
17

27
24
25
18

25

'

67

Firat Scorec

R ear

16

)

15
28
18
3
12
16
11

29

12
14

6
23
25
17
1
3
15
25
18
20
16
27
22

L ear

11

o o o P

-
t

*These columna give the numbar of reporta with each ear,

-~

bThaae columna glve the total number of 1ottcrs corraccly reported by each ear.

Thane columnu glve the acore achievud by each tar as a firat veporter,
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Appendix D

Analyses of Variance Source Tablas
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Source Table for the Analysia of Variance of the

Arcain Transformation of the Proportion of Right

<

Ear Starts Scores as a Function of Reading.

Source .
wfﬂﬁg‘ Groupsa }
Reahins Abilicy (RA)
Presentation (P
Amount (A)

Mx?P ’.

RA x A

Px 'A

RAXPxA

Ervor ,

+2< «03 ;

“~

W O W e O e e

~,

Ability,” Amount and Presentation

2

1607

.0333

1300
10067
0667
+0800

0417

f

fou

1.86
.5t
.80
3.60

a6

1.60

1492
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Source Table for the Analyaias of Variance of the Percent Recall

Scores of the Right Ear When Reported First'ﬁinua the P@icent'

kY

Recall Scorea of the Left Ear When Reported Second as a-

Function of Reading Ability, Amount and Preaeqtktion

&
Source

Between Groups
" Reading Ability (RA)
Brror
Within Groupa
Amount (A)
Ax R‘ B
Error
Preaseptation (B)
P xRA
Ffror o ,
Ax?P
MAxAx?

Rrror
L T

+ .

-

46

138

]

+ 0448
0839

«3253
+0231
.0338
0736
+0072
0334

.0228%

0272
0292

i

[+33

9.63%+ 7
.68

1.43
A3

3
93
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Source Table of the Analyala of Variance of the Percent Recall

Scorea of the Right Rar When Reported Second Minua ‘the Percent

Recall Scores of the Left Ear When Reported Firat aa a

Function of Reading Ability, Amount and Preaentation | ’
|
Seutce de g ¥ ; -
. ' & - - _
Between Groups
PR Reading Ability (RA) 1 3080 3,06
’ . Brrar \ \_) 46 «1006 S \
‘ wm\?} G::oupa | 0 |
Amount (A) 3 34N 0 ant
. ' . 4
< Ax RA , 3 L0091 - .23
Error 138 0394 ‘
Prosentation (F) 1 .1033 2.42
{
Px R 1 .0008 N ..02 ‘
k‘o‘ ’ ‘6 \Maa
. D ~x ———
Ax P 3 ~,0619 -1, 28
MxAXP 3 - .0319 78
R Brror : N ’ +OABS -
@ )
§ O Maom ‘\ ~
[
«O"‘\N-
—
. a |
< w ;
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~ Source Table for the Analydla of Variance of the

Percont Recall Scores as a Functiqn of Reading

Ability, Amount, Presentation and Rar |

Source

Batween Groupa

-
Reading Ability (RA)

Brror .
Nithin Groups
Amount (A)

Ax RA

Brror

JPresentation (P)

Pxr RA

Rrror

. Rar (R)

Ex RA
Reror

'}A xP

RARAXP -
" Revor

A RR .

RAXAXR
Beror

\ Pr B

R xPx® -
Breor -*//
AxbPx?l
MxAxP2xR
Berot

*i( +03
. *iQ 00

~

dat .

——

1

. A6

3
3
138
S |
1

1
1
A6

A6

NS

.6332
.0770

117347

0033
0108
2323
0264 .
0264

. 1334

0213
.0811

,0051

L0034
.0039
,0073
0073
009
L2164
,0063

0AN

0060
0319

\01%0

X

'a‘.az*‘

L]

!

H
109,01

n

32,62+

3.0

1646
26
86
.56
80
18

+
3.19
A3,

a0,
e

72

T~

- e
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