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ABSTRAGT e
The present etudy wae conducted to determine the
relative proficlency oﬂ auditory sequencing as compared
*to ‘visual gequencing in eohool-age children, and $o exa--
mlne possible differences in these skills in poor as com—

_,pared to_good readers. Thirty-two eecond-grade and 32

.sixth-grade S8, half of whom were good readere and half
of whom were poor readere. were nmatched for age and WISC
prorated PIQ. They were preeented with equivalent verbal

sequences, whlch varied: in complexity, through the vieual

:f - and audltory-channele. Half of the Ss received-the v15uaﬁ_
| . task first end the auditory task.two days later, while
. the other half received the auditory task first and the -
. vieual task .gecond. | |
The resulte’indlcated that all Se performed faeter
on the audltory task than on the visual task. regardless"
of order of presentatlon or 1evel of complexity. The . re-.
{W eults aleo 1ndlcated that the younger poor readers made“
more errore than the younger good readers on both tasks.
,but particularly on the audltory task: the performancee

of thegolder poor and good readers, in general did not

dlffer. These r sulte were diecuseed in conaunct;on with

'*A;Eﬂ s 'prevlous fxndinge and 1n the context of thelr relevance deur:~ﬁ¥”*

......
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CHAPTER'T .
e : INTRODUC‘I'ION - '

Although reading material ie represented by a v1eua1
eymbol ‘systen, learning to read requlresJeemething nore
than visual perceptlon ‘alone. There is, con51dereble evi=-

. dence to euggest that.-ln-addit1en to eeveral 6ther non-
visual- ekllls, audltory perception is also very important
-'foracquiring:readzng abil;ty. Myklebuet and Jotmson (1962),
‘who have placed particular emphasis on the audxtory modal-
"ity. have - defined raading a8 "... a visual~symbol system
'superlmposed upon a previously acqulred audltory language‘
B ' yetem." Fries (1963) defined reading quite eimilarly. -and
3 ‘3 went on to develop a etep-by-step task analysls of the

1nd1vidua1 components rnvolved in match1némthe v1sual s;g—

‘pal to the auditory e;gnal. The view-of Gibson.(1969) is™

eesentlally quite similar. From this p01nt of view, the.

possees:.on ”ﬂequate aud:.tory-percep’tual gkills is' g .

)

‘ *prerequieite.‘For example. ch;ldren who have deflclencles RS

1n such audltory—perceptual Bkllls as discrlmlngtlon and’

F:

. '4 g!.-:,‘_‘

) 8equenelng mlght be expected to have dﬁfficulty in learn-
ing to read. Slmilarly. deflcienelee in similar visual- .

5"“ pérceptual skllle mlght interfere with learning tp read.
- It is not surprleing,therefore. that studies in the.

.;;\;;ggydizfjea of spec;fic reading dlsabllity reveal a predominance

* ’

w3 Coa - L
. T
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of defmcits 1n theee and other perceptual skills,such a

auditory—v1sual integration and perceptual speed‘in poor «ﬂ_#?_f_;ul'“

rreaders as compared to good readers. In fact the presen

of relativelx poorer visual— apd auditory-perceptual

- ékills in children thh reading diffleultles as compare

" to normal readers has been clearly establlshed (e.gg,

It is. quite clear from this body of research thztl
both visual~ and audltory-perceptual factors are consis
tently. ampng the strongest of those factors whlch discr
‘minate between good and poor readers. But. desplte the

ever—lncrea51ng number of é%hd;es exploring vigual and

8"

ce
5

-

d’

r

.

;JJohnson. 19573 Goins, 1958: Birch & Beimont, I96h; Glbson,_,3h
19658 Doehring, 3968). _ e

° F
N -F

i-'ﬁ

“auditory perception in poor readers, the .question of the

‘relative importance of each modalltyjln reading acquisi

-

tion in this group of children has reeeived little atten~

tlon. ' _ !

There ig evidence that in normal populations of chil-

'dren tﬁl audltory modality is more effective than the
'v1sual for recalllng llsts of wo‘ds (e.g.. Hawklne, 189

Aj_Pohlman. 1906). and for learnxng palred-associate words

(e.g.. Budoff & qunlan. 1964) There: is also consider-

71

&

“able ev1dence to suggest that listening to a story results

in greater recall than in reading 1t for younger ¢hildr

| but/ﬁhat readlng becomes increasingly more eff@btive wi

en

th
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wd

f“‘ av

.'ege until. at approximately age 12;'reading becomee supéf—-,,_'

for and tends o remain 50 thereafter (e.g., Ruesell._

1921: Day & Beach, 19501 Mcceoéh & %on. 1952 Many, - :
1955; Durrell, '1969) . convereely. VLSuggLIearning 1e su-uﬁ"
" perior to auditory 1earn1ng of.noneense syllablee (e.g.. ‘
\Pohlman, 906; Lﬂﬁ@?arﬂ & Sidowski, 1961: éboper & Gaeth.
1967) 1 Thue, there is ‘evidence that, 1n normal populatlons.
‘the visual modallty %9 more effective than the auditory '

&5
for proceeelng non-verbal. unfamlllar and lees—meanxng{ul

o material at all ages. There is also evxdence that. for . 0

&

- l

*readers on most perceptual tasks. the relatlonehlpe de f

e

familiar and meanlngful verbal material, the auditory

modality is- more effectlve ln'éounger children, but that

¥

the visual modallty becomes 1ncrea81ngly more effeétlve .

o ﬂe\ - _ e .
1 'J A d .

Although‘et 1§ qulte clear that poor readere. partl-

with advanclng age.

*

cularly at younger ages, perfogm ‘more poorly than do gpod )

#o ( -

‘eribed above have not beena@equately demonstrated 1n.poor -

readers and 1n fact there is“reason to expect some dlffer-

-

ences 1n thls group. Hence. the followlng questlcn can, be

%
ralsed. Is there a characteristic difference in’ the rel- -
A P
ative prcflciency of vieual and audltory processing in .
poor as compared to good readere?,,and‘;s thlsra-function of age?
L.‘ i | B i. e ) ) . o .. /

h

- 1. For.a review of thie and the followxng literature eee _

Appendlx Av -

;? ) . = " r



The viewe of Myklebuet and Johnson (1962) and Frlee

"_(1963) with regardlto What reading entalle may. provide

' some. relevant conelderations related to thzs question.‘

;

The. eeeentlal 1eature of thls approach to the analysis of o

| - reading 18 tﬁ\f'learning to. read requires the ability to

) :sounds (phonemes) The visual skill that is required is a

make a spatial sequence of visual symbols (graphemes)

- correspond to an already-learned temporal sequence of

‘hew eklll to be learned. However. the auditory skill re-

qu;red hae already been learned. having been practiced

since ‘a very early age during the course of early lan-

guage development. This model would predict that deflc-

.iencles 1n elther v1eua1 perceptlon or-auditory percep-

tion or_ v1sual-aud1tory Integratlon mlght hinder readlng
acqulsltion. All of these skills have been found to be

deflclent 1%lpoor readers.’Whlle each of these skills 13»

‘_undoubtedly importanf. 1t would seem that auditory per-:

ceptlon in partlcular would be critical, Sane it is the

. referent or comparlson element in this proceee. 1t may
well be. therefore. mhat aud;tory perceptlon in partlcu-?

‘ lar s deflclent in. poor readers. . L .

T L' b

Whlle there ‘has been very llttle reeearch directly

’.o'

,comparing vieual— and auditory-perceptual ekills in poor |

readers. there is eome evidence to suggeet thdt geveral

'audltory-perceptual abilities may 1ndeed be 1mpalred to

,:7‘/_- :l. . .\_. -l i
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e
'}a greater degree than are comparable vieual-perceptual F(:f;:

abilities. For example. in- the perception of non-verbal

sequentlal materlal the vieual modality is clearly euper-,

| 1or to the. auditory in poor readers as well as good rea-‘ kf

" ders on matching tasks (Meuhl & Kremenak, 1966) and on'* v

| sequent1a1 recall taeks (Fillmer & Linder. 1970) on the "

other hand Walters and*Kosowski (1963) found that. while \
\

poor. readers performed as well as gOod readers on a vis-ﬂ‘ﬁ .
‘ual reaction~time taek, they were clearly poorer than _ \ .
the good readers on an auditory reaction-time taek. Siml- .
larly. in a etudy by Katz (1967). while poor readere per- | }
'_formed more poorly than good readers on both visual and-

auditory dlecrlminatlon tasks 1nvolv1ng fammllar\(Englieh).s

s

.and unfamiliar (Hebrew) words, the differencebetween the
7;~two groups 1n audltory diecrlmlnation\\ae greater than -
mthe difference in visual discrimination. There is some
reason to euepect that thie nay apply in the caee of older
chlldren as well as younger children. For 1nstance. Rourke;
Orr and Rldgely (197@) found that poor readers differed
from good readere to a somewhat greater extent.o; audi- '
tory~perceptual teste than on v1sual-perceptual tests.-ij
even at the age of 11. Additionally. in a clinical set—
ting, the present author has repeatedly noted that the
performance of older (11-and 12-year-old) children who

*-have eevere reading difficultiestendstb be more impaired
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-~ on auditory~perceptual tests

'gqnd poor. reaaers on botn v1°uq1 and

 pirical support for the view that. there are

]
-

T

then on tests measuridg vis~

| uﬁl-perceptual ekiils. R : o S

‘There is ev;dche that the dlf;ercnce betwécn good

c"

uu1tory 'Yosts is. grea-

ter atsyounger ages .( 6 to 8 ye;rs)r (e.u., Katz & Deutsch, 190h{
Reed,,1958; Rourke. Orr.&:Ridgelys 19W;). suggestlng that L
d&f101CPt perceptual skills may be or primary 1mporxance '
in determining read ﬁ disability at tne earlier stagco"
of reading iﬁstruetion. Deflclen01e;in higher-order Shlllén

(e.g.. symboliec processing; conceptual skills) may, be.more
1mnort1nt at later ages (e.g., Satz, Rqrdln & Ross. 19?1) .
Although these rclatlonshlps are by no means estab-
lished, there does appear %o be both theoretical and em- AR .
sorie dlfferwr‘f R
ences betweeﬁ‘good‘and poor readers in the relative pro- .fE’*
flclency of audltory as conpnfed to v1eual perceptlon. B . -
Unfortun v tely, much of the. *eqoarch in this area does ndt

facilitavé/g clear understanalnw of these relatlonshlps
because of several factors.'lncludznﬂ the followlng: qmall L
sample sizes; the use, of hlghly speél_lc populaulons. and,.
partlcularlj. the questlonable "equxvalence between the | f;?é

e

auditory and VLSual taﬂks. - ‘1 . - | \ : -

The alﬂ of ‘the present 1nvest1ﬁ1t10n was. to explore
these relatnonshlps bj pg\éentlng equmvalent otlmull whlch, ‘g“'

uhTOU"h

-vVary ;n comglenlty. fgu1llar1um and m€anlngfulnbs

- . _ : . . ’ . Fd
. N ;
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the visual and auditory channels to good-and poor: readers'

.at two different age levels. Only boys wers%inoluded.

" since a considerable sex difference in the number of chil-_.

- dren w1th reading difficulties has heen reported (e.g..

Lerner. 1971). The perceptual task chosen is one which
involves speed of perception for sequential. verbal matere.‘
ial. More specifically, the task is an adaptation of the 7
Speed of Visual Perception Test (Doehring. 1968). This '

test consists of 13 individual subtests 1nvolving verbal

which is filled with lines of related stimuli. and to

underline it as quickly as possible. Ehe correct stimulus

sppears randomly throughout the series. For instance. on

 one subtest. various single letters of the alphsbet are'

arranged randomly on a page, 20 letters to a line. 18
lines to a page. on this suhtest the subjeot must under-
line all of the 1nstancés of the letter. *g," as quickly
as he can. On snother suhtest the correct stimulus is a
four-letter unif such as gggp " while the .other stimuli

oonsist of vsrious combinations of ‘the ssme four 1etters

L]

t .-
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the correct stimulus ie given at the top of the page. A
”‘prellmxnary testfis given which oonsiete of an illustra-.
tion of the stimulus to be 1dentified. an example of a
sequence of test items in which the correct stlmulue is
aunderllned. and a short series of practice 1tems. Examples
of the 13 subteets taken from Dudley. Doehrlng. and ‘
Goderre (1968), with the correct items underlined..are
‘contalned in Appendix B, } ,f]
' For the present investlgation. while many of the _‘
basic components of the test were preserved. the test
was altered considerably to allow for ‘both a v;eual ‘and
an auditory presentation. For obvxouslreasons. the non-~
vbrbal'sﬁbtests {2, j.-ﬁ, & 8) were delefed. Subtests-
6 and 12 were also deleted because of the nature of the
_response. Subtests 1 and 13 (which are essentially the
same) were deleted to further reduce the total time of
the test. This was done because in the present study
" the type of response required ihvolvee.efconeiderable
.eﬁount of vigilance which (ae wae’eéen in pilot'work)

._could result in early 1nattention and fatigue. particu--.

L
! [

larly in the younger children. One eubteet was added in
order to increase the amount of familiar or meaningfdlv.
material.'In all, six subtests ﬁere employed. The visual

- gtimuli were_pxeéeﬁfed on filmj the‘eﬁditpry“heteriale
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. were presentedkby means of a tape recorder. Instead of an

underlining,response, the . subjects were required %o press‘; ;; f
a 1ever t6° ind;cate their recognztion of the correct -
stimulus. Response latency and number of errors were"#
measured. A full descriptlon of. the test is given in the
- Method section. Examples of the six subtests with the
correct stimuli underl;ned are_ggntained in Appendix C.
This test was adapted for the present 1nvestigat10n

_.forgseveral ressonsn (1) because of,its demonstrated

hlgh association withfreadlng‘sbility (Doehring, 1968;
Ridgely & Bourke.s1971: Rourke, Orr & Ridgely. i9?£};

L (2) becausé’it 1nvolres a combination of several/percep-

tual skills, 1ncluding attentlon. memory. dlscrimlnatlon.

= sequencing. and/speed of recognitlon: (3) because ‘the

ind1v1dual subtests vary in complexity, famillarity.
and mesningfulness; and (&) because it allowed for a S
fairly stralghtforward tranglation to an equivalent
sud;tory presentstlon. ' .

A 1ever-pressing response. was selected because 1t
allowed for eccurate timing and recording. and also be- re
cause it 1s less dlfficult than a verbal response, par-~ '5:
ticularly for the poor readers. A lever-pre981ng res-
~ ponse was employed successfully by Spring (19?1) for
measuring perceptual speed in a letter dlscrimlnation

task. He. required his subjects to press one lever if the f;z'

n,e\-

‘ﬁr‘_
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“‘ 1etters were the same and another lever if they were difh'

ferént. In the preaent inwestigaticn, cnly one- 1ever was s

uped, with'a response-no-respcnse choice,since %he Btim-.

-uli 1n most instances were more complex. This being the

oase. a two-cho;ce response could be confusimg, partigg;é"

_larly for the younger children who frequent}y ‘have dif-
ficulty in right-left orientation. | '

Tne hypotheses ‘of the- present study were concerncd '
with two separate.though ‘related, questionsu (I) the
“relative. proficiency of - audltory as compared to viaual
eequencing in younger &and older school-aged children;
and (II) possible characteristic dlfferences in. the rela—
tive proficiency of these’ abilities in poor readers as
" compared to good readers at these two age-levels.

xpothesis la. Speed and gccuracy of. auditory sequencing
. will be superior to speed and acouracy of visuai sequen-
cing of familiar and meaningful“material (subtests 5 & 6)
for ;younger ‘children, but not for older children.'

xpo theais_Ib Speed and accuracy of visual sequencing

will be’ superior to- speed and accuracy of auditory seqen--

‘cing'of*unfamillar_and less meanlngful material {(subtests

3 & 4) for all children.
-Hxnothesis'lc There will be no differences. in speed and
acouracy of visual and auditory perception of single~

'1etter stimnli (gubtests 1 & 2) at each age level.

¥
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' accurately then younger children on both the vieual and

'11

prothgeie Id -Older children will perform faeter and more -

auditory tagks.

-auditory perception. the performance of the yo _ger good

';. readers will exoeed that of the younger poor readers on

the four-letter etlmuli. This difference witl be greater |

~ for the audltory taek. L v - . .o
‘proth331s IIb In speed and acouraoy of vieual sequen=

oingf—thE“performanoe of the older good and poor readere

Fl

. will not differ, but the poor readers will be slower and i

'lese accurate than the good readers on the auditory task.

-

pu -

a



’ reading group f£rom each grade. The: groups were equated -

,Reading Level .. . %

'fwere administered to all boys in grade 2 and grade 6

 CHAPTER II
. METHOD
SUBJECTS ‘ .
Thirty-two good readers and . 32 poor readers were
selected from grade 2 and grade 6 classes in the Windsor

echool system on the basis of their centile scores -on ‘

- the Word Knowledge and Readzng subteste of the Metropoli-

tan Achlevement Test' (MAT). There were 16 boys in each ‘

 for age and prorated Performance IQ (ﬁIQ) on the Weohsler ;- A fb

Intelligence Scale for Ghlldren (WISO). All Ss could
reoognxze and name all the letters of the alphebet Children
with gerious vislon or hearing problems “were excluded.

e . ’
'

The Word Knowledge and Reading subtests of the MAT

*

'classes in four relatively 1arge schools whose populations
-.were fairly homogeneous sooio-eoonomically. The children

;were tested in small groups (seldom exceedlng 120) by the -

investzgator. He was sometimes asslsted by another edultg=
when the younger ohlldren were being tested. In most in-
stanoes » the testing was done 4in" spare classrooms, but :

L 12 '

e
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‘in some instances the children were tested in their own
\&classrooms. the teacher not being present. In all. approx-nil

1mate1y 2#0 children received the reading test. Those 2

whose centile scores&on”the Word Knowledge and Reading

subtests exceeded 60 were assigned to the good-reading |

i ' .'. groups. Those who obtained a centile score of 50 or below o
on the Word Knowledge subtest and 30 or below on the Rea—

'7 Jfl-' ' ding subtest were assigned tc the poor-reading groups.

d i

. Age \_.
L Children in grade 2 were "included if they were be-
tween the ages 7 and &, and children in grade 6, if- they

‘ﬁ': were between the ages- of 11 and 12 at the time the rea- -
‘ding test was taken.

IQ and Knowledge of the Alphabet
Prior to taklng the IQ test. each child was required

to demonstrate his knowledge of the 1etters of the alpha--
bet. The examiner had two‘cards on which the letters were
printed in different random ordhrs. First. the child was :
required to- poxnt to each letter on one of the cards. a8
the examxner said’ them. according to a predeterm d order.
" Then he was requiredeO name all’ the 1etters on e ge= -
cond card. If he made any errors in either- recognizing .
or naming the letters, the task was repeated. If he’ con-

1

tinued to make errors, particularly if he reversed or -
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1 inverted 1ettere; he was excluded. Thie occured for _; e

only two children; both. were in grade 2 and g)tﬂ;ﬁ were | ."‘

A short form of the WISC wae then adminietered

hindividually by the investigator or by one of two. aseie-
atants who had extensive experience in adminietering thie

test, This test was adminietered either in "gpare" olase-

roome or in smaller utility rooms within the respec-

'Ff _‘,_

’tive schoole. The ehort form of -the WISC consisted of .

“the Picture Arrangement. Block Design and Obaect Aeeem—

“bly eubtests. The five ”verbal?subtests ‘and the COding

adbtest were not included sinee a relationehip between
these subtests and reading ability has been demonstra-
ted (e.g., McLeod, 1965+ Richardson, 1956). The P‘i;cmre

completion gubtest was excluded because ‘'of -the vefbal

- EY

- response required. PIQ ecoree were prorated for the

o

/

- three subtests using the standard formula for pnorating.

‘Children whose prorated:PIQ gcores fell below 90 or

above 118 were excluded.

Vi ion and Hearlgg Problems

In the letter. reqnesting permission for the children :

f

'-;t° PartiCiPate in the study, the parents were asked te

,report any serious vieion or hearing probleme of which

they were aware that mi%?; affect their. child'a vieual

H

- good readers. - | o j'f, “\\\5 L
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‘or audltory acuity. Such problems ae hear1n§ loee in one f

- .
.'» -

s

_'or both ears. or poor vieual acuity in one o botﬁ?eyea '

'nh‘were reported ocoasronally. Children w;th euch “problems

-were excluded.-

MATERIALS AND APPARATUS T
Both the visual and the equ;valent auditory adapta-

" tions of Doehring s (1968) Speed of Vishal Perceptxon

Test consist. 6f six subtests. Each éubtest.coneiete of

- 15 et;mull or stimulus configurations, “only five of .

. S

"':'36“'-; T

which are the correct ones. - | .
Subtest 1. - A series of 15 letters with the correct .'
etlmulus. é. placed randomly and appearing or being
heard five, times in the series. .
§ubteet 24 A'eerles of 15 1etterefwith-the‘correct
atmmull, b or m, appearing or. being heard three and
two timee respectively in the series..
§ubtg§t 3. A series of 15 four-letter wnits composed
‘of various‘eequential comb;nations of the 1etters.

b. £y m. and e, withwthe correct sequence,febm.appear—

1ng or being heard five times in the seriee.

Subtest Be A seriee of 15 eequential combinations of

.-the lettere. as Ny p. and r. with: the correct eequenoe.
¥ .

Eggg, appearxng or being heard five times in- the 3eriee.
? bteet 5. A eerles of 15 eequential combinatlons of

L : et e
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the 1ettere. 0, p. e. and t. the correct eequence..épgg.r'
appearlng. or. bezng heard five times in the eeriee.‘ |

< Subtest 6_“)A eeriee of 15 egguenxial combinations of
the letters, e, n,. s. and t. thh,the correct sequence %

' neat. appearing. or being heard” five times in the series.

¢ .
I“‘

iTheuSﬁeed of Vlsual Pe reeption Test

The visual adaptatdon of the test (hereafter called -

‘athe Svg%ﬂ was accomplished by means of a 16 mn black and

_ uaing a thick* black marklng pen. The background for the - y_r~n“

whlte mov1e £ilm (Kodak. Tri-X). Employing an animatlon :

technlque. aingle frame shote of the 1ndividual atimull
were taken using a Bolex Rex movie camera. (model 816)
' The. etimull (lower case letters) were carefully prin-

ted, one in high. on strips of white constnuctlon paper.

' st:.mul:s. congisted of a 7 in X 11 in piece of whrte construc-

tion paper in which was cut a small 2 in X 1% in w1ndow.

The stlmuli were mounted behind the paper in euch a faehlon
g

that: they could be made to appear through the small win-

1fdcw. Surroundlng the whlte background was a larger 15 in X

20 in piece of black ccnatructlon paper. This whole unit

'was mounted on a wall, whlle the movie camera was mounted

. (.

'fon a trl-pod R feet from tne wall during the fllmxng.

Each letter was ehot on 8 eucce931ve frameg of film.

The four-letter unlts required 32 frames, 8 framee per

] v . T A



- ed for a preparatory interval (PI). Following t%é last
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~ ‘letter. The four-letter units, (e.f., fsbm)" were, filmed

so that they would appear on thenggfeen,iﬁ a-spatial-

~and temp?tél-sgquential fashion, i.e., thbf;fappéafed

"in the first position on 8 frames andﬂwhénfdisapégiépq.' |
followed ;@?ediatglﬁ by the g in the sacond~p68i£ionfon ;é’
8 framééiifyg b in the third position, and the m in the
}burth.position. Preceeding each-étimulus unit were 16 - -
exposed frames on which no stimulus appearéd:'this alléw-

“ietter in each gtimulus unit were 6k unexposed es)
this‘allgwqd for an inter-stimulus iﬂtervay;(lsi).
Graphic iilustrations oquectidns of film 3;6 contained -
in Appendix D. | ; Em S |

; In the test situgtion'the £ilm was projected 3;

18 in X 24 in screen (pil painting canvas) by means of

" . a Bell and Howell prﬁ}eétor'(model 556). When seen on

the screen, the letters measured épprox%mately 14 in
~ high. Theparticu;ar'pfojecfor usgd-ég,{he prggigﬁ study
had 2 silent film gpeed of approximately 22.500 Prames
. per gec? 80 thathindividual @ramghfihe wag 0,045 sec .

2, Film gpeed was calculated by the E using the Hunter
digital counter employed in the pregent study
counting the latency of response. The manufac er
of the projector lists the silent film speed as 18
frames .per sec. There are several possible explana-
tions for this discrepency, such as wear of‘ the mech-

. anical parts, variation in motor spéed, etc. It is
..a;ao_gossible that the counter was inaccurate, although -
this is less likely, since this instrument was checked

against a stop-watch. : .



'COneequent;y, viewing time for‘an 1nd1vidua1‘letﬁer was “
0.360- gec, for a foqr-letter eequenoe. .440 gec, for
the PI, 0. 730 eec. and for the isI, 2. 880 eec.

| Each eubteet began with an example of the correct
letimulus. and examplee of some of the other stimuli.
Folloﬁing tRis, the correct stlmulue appeared again two
times, eucceeded by 10 practice stimuli, 3 of which’
were correct. The correct stimulus thén appeared one

‘more tlme before the test vegan{ Timing for the practice

stimull was the same, as fow the t eggmulx.

. -
The Speed of Auditory Perceptioﬁ'Test
_ The'-ud‘*ory adaptation of the test (hereafter called

&

the SAPT), ‘was accomplished by means of a stereo tape.
Using a stop-watch for timing, E ‘vecorded the etlmuli on
bo%ﬁ‘channele of a Sony Stereo Tapecorder (model T230).
Care was ggkeh to control for pitch, volume and ouration
while saying the letters. The letiers were gsaid at the

rate of one letter per 0.360 sec?-the gsame rate at which
the letters appéﬁiﬁon the screen in the SVPT. Approximately
i)soo secs of tape time was allowed to elapse between

i

4]
3. Despite many hours of practice. 1t was impossible to
7 obtain the level of acturacy of timing achieved for
the SVPT. Nevertheless, after many trials and errors,
‘a surprising level of accuracy was obtained. E isg
corifident that a very close: approxxmat;on to the
eought-aftor equivalence was achieved.

N
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stimulug unite. This corresponds approximately with-thei-—-

film time which elapsed during'ﬁhe ISI and the PI on the
SVPTs A5 on the SVPY, exanples znd practice segsions pro-
‘ceded each subtent. Engentinlly, the SAPT and the SVPT -

were equivalent in terms of the ntimuli and the timing.

Timing Device uznd Rosponne Fechanlicn LN

The timing and response mechenism. consisted of a

“Hunter Digital Counter/Timer (medel 1520), a photo-clec-

-

trié>6;11. a Hunter Hoise-operated Relay (model 3203),
a lever-operated micro-switch and a control anel.

For the SYFT, the phd%é-eléctrie cell, which was
conmectnd electrically to the STARYT terminal of the
counter, wag mountcd on a wooden gtand and placed approx-
imately 2 feet from, énd clightly to the riéht of,the

screen. Whenever lignt-appeared on the screen (beginning

of the PI), the counfer,was activated.’

- Fer the SATT, the microphone unit of the noise-oper-

v

ated relay, which was also connected electrically to the

START terminal of the counter, was placed on a table,

4 in from one of the stereo speakers in a smaller roon

.

adjoining the testing room. The gain control on the noise-

v

operated .relay wac set a2t 2 level such that the counter

would be activated by the scund of the stimuli but not

by othir sounds, cuch as static or the ticking of the
“x,
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etop-watoh coming through the speaker.
' The response mechanism was composed of a lever-

pressing device coneieylng of a lever-operated micro-

-

switch mounfed in‘a-emalllmetal'box.which. in turn, was.
SR

mounted on an 8 in X .15 in piece ofLi in plywood. Sol~- :

'i.‘.‘,'c't :

.dered ‘to the micro-swltoh lever. and proaeoting througn

a hole in the metal box was a 2 in extension on the end

of which was soldered a round.flat metal dlBC approxi-
mately 3/4 in. in diameter. The lever at its outer end “3
| had a travel dlstance of approximately 1 in, this dis- |
tance being limited by a "kitchen-dooré magnet Which was ol
gsecured to the plywood mounting. The magnet. prevented

the lever from returning to its.resting posifion until

it was lifted manually. This precaution was included so §wx

that, once stopped (say after an anticipatory response),
the counter would not be_reactiveted during the remain-
der of the stimulus interval (SI). The micro-switch was
connected electrically to the STOP terminal of the
_counter. . ‘
:) " The dontrol panel‘coneisted of a switch which
‘/elloﬁed for the seleot%on"of either the visual or audi-
tory condition, a stop butten whioh weg connected to

the STOP terminal of the counter, and a reset button

which was connected to the RESET terminal of the counter.



‘,f The Teating Room

The testlng was done in 3 trailer fully equipped
for this type of reaearch. It was insulated and temper-'
ature-controlled. and contained two roomns. separaé%h by

a door. The testing room measured approxlmately 7 fee%.

11 in wide X 11 feet, 7 in long X 6 feet, 9 in high. The

walls were uniforml& covered with light-stained wood =
panelli;ig. the ceiling with white panels, and the floor
with medium-dark indoor-outdbor carpetiﬁg. The trailer
was towed to '‘each schoolané parked in the schoolyard.
The testing room was arranged as follows. The pro-

jector was mounted on a small table close to the near

~« wall. The ‘screen was mounted on the far wall tpwards

the left corner, higﬁvenough sQ thﬁt its center would

at eyg-leQeI when 'S was seated. A larger table w;;
placed crossways iﬁ front of‘the projector_table. On the
left of this table were the tape recorder and one of the
speakers, in the centér was the control panel, and on
the right of this table were the counter and the noise-
opfrated relay control unit. S' chair was placed in the

near corner to the left of the projector, approximately

10 feet from the screen. The response lever was mounted

on the rlght arm-rest of S's chair. E's chair was placed
in the near corner to the right of‘the projector. In

this position'g could easily reach the projector switch,

21
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ithe tape recorder -switch, and the buttcn& on the cone
trol panel, while at the same time he was well able to
view the face of the counter, watch the/ecreen. and - -
,observe Se A small deek-type floureecent lanp was mounted~
_on top of the box containing the ccunﬁer and noiee—oper-
ated relay control unit. This lamp was the only *source.
‘of light used during all the testing eessione. Itg direct
3lighting provided sufficient illumination for E to see
the equipment controle. the scoring/sheet and- S, while
at the same time allowing for the rest of the room to _
remain relatively dark in comparison. The microphone for
the nozse-Operated relay was placed @as described prev=
ously, p.19) in the small" adaommg room and the door .
between the rooms wae always closed during testing. This
wag done so that the sounds in the testing room (e.g«,
instructlone. ewitches) would not activate the ‘counter.
A graphic 111ustration of this arrangement is contained

in Appendix E. ’

Order of Pregentation. ¢

Each S received both the SVPT and the SAPT. One-galf
of the Ss received the SVPT firgt and the SAPT two daye

‘later (the V-A Conditicn) The other Ss received ‘the
SAPT first: and the SVPT two days later 1the A—Vdendition).

Two Sg became ill after receiving the first est and did

22



not receive the sacond test until oix dﬁvq lﬁier. Both.

- PR . ) . w - ‘
.were older Ss and bofﬁ/wéré'in_the A=Y Condition; one a C:;:shf_q,/w

P _ C . ‘ “
‘goud reader, one a poor reader.

)

_Order was intrpduced into this uuudv 4o conL;ol Tor the

-

possible eflects of pr*ctho and fatigue. This wag done

‘,primarily.%o effect a dircct-comparisén between auditory
and Vl.ual DCYCLleOH. Order PlfOGu in Lho sens e employed
hero (i.e., as 2 conlrol variuble) refers to the order

: ! . ) ‘ .
in which each task was presented [}-e-. (Order It~ sSYPT"

'

firgt, SAPT first); (Order II - $VPI second, SAPY secondi].

In this gense, Order is a w;thin4§ varjable. Order may

Bc construcd in another sensc [j.e:. (Conaition I ~ SVPD

firzt, SAPT Seéond); (Condition II - SAPT'first. SVET

recond)] In fhln uenf'e ﬁrgﬁ/~1a a Yetwden-S variabvle. R} . '
" Both conccqus are included in the ana1351s of the data.

In order to determine,thétéffectu of Ordnr on:the hodﬂlltv

factor, diagonal comnarisons verc necessary,

ks

.y

Tenting . A . R :
All testing was done during scheol hours. Each S was :J

rovfht from hic classroon to'thé-trailﬁf by E. When S
| entered the testing rocv he was asked to r'1‘!: in the chalr.-
githen‘sat dovn and gavé the following ins tructlons for
the fir§f11eét. " We are going to d6 gome short tests |

.

which involve lookins at (or listering

L]

to) letters and



grounr oL 1ctt0rs, ﬂnd pFP”SIDF a lever. Thorn are £ix.

difiCrPnt testo. In cmcn fbot'you wlll sce (or heur)
many quierent letters or gxoup of letters, but Oﬂlj
.bne‘letfgr or‘dﬁelgroup will be the correct onL..Before>
aaech test termines T will show (or'ucll) you the correct
one, 1. will also uhow (or tell) you e.anplés of soﬁc

; Y
of +the other letters OTIG?OUUb which are not correct.

After thiz you will sce (or hear) the correct, létgcy or L
group two more timed, and then &ou'éan practice,fdg
awhiie. Wwnat I wont you to do is ﬁérpress this lcvgr
(demonstrate} aﬁ quickly as you cn;, as soon~aé yoﬁ Gee
{or hear)_the.correct letter or correct gfbgp,'but you
are not tomégérs it for any other letter 6r group. Wien-
ever you press the lcvor. you must pull it bacP up 50
yom'vull be ready for the next letter or proup. " S was
then allowed to press the lever and pall it back up uev—'
eral ‘times to make certain he was able to do this with
Tacility. No S had dlfflcul‘ty doing this. The detailed
instructions were then given and the tcstingfbegan.;?heso
instrame:ions are contalned 1n Appendix P, If § had 7
aifficulty. durxnr trc practlce renqion and was not res=
ponding to the correct stimulus, £ ﬁ%lnted this out and
té'ld him when to respond. Once the subtest began, no other
instructions viere given except that g caid "feady“ Lefore

. e e y R [ e Al R ATE e e
coen stiunlus zopearcd or wal hiLrd., 1ro WhS oari LooLAWOn



‘;preperetory eignal wae provided by the 0. 730 sec, of light
on ‘the screen immediately preceding the appeerance of the
_etimulue. Thie was included because pilot work had shown
that children occaelonally had .a tendency to momentarily
take: thelr eyes off the screen even aftier the "ready" sig-
nal was given. Total test time was approxlmately 20 to 25
min.- When-the test was completed, S was instructed that
he wouid be asked to return in two days to do something
elge. He was asked not to discuss the test with class-
mates, and partieularly not to reveal the actual stimuli.
When S returned for the second test, instructions were
modified as follows. “You remember that in the last
gession you were looking at (or lietening‘to) letters

and groups of letters and pressing this lever. Tpie time
you are going to listen to (or look at) letters and
\kroups of letters and press the lever." He was not told
that he would be seeing (or hearing) the same stimuli. -

As explalned previously, (p.19), when the light

aPpeared on the screen, or when the 1nit1al sound of,the
stimulus was heard through the speaker, the counter etar;
ted. Whenever's responded, ‘the counter stopped and E recor-'
ded the elapsed time for each correct etimulue on a re-
cording sheet. If S responded to an 1ncorrect etimulus or
dia not respond to a correct one, a zero was recorded.

,signifying an error. Once S regponded and the_app?opriate

1 ot



zé

‘recdrding was made, E then presaed the reset button on
N o * the control pénel. clearing-the counter to 0 000 for the o
next stimulus. For the SVPT, the counter was permitted
to run until a reading of 5.000 sec was reached and. if:
S had not responded by that time, E pressed the stoP and
reset buttons on the coptrol panel while saying "ready”
for the next stimulus. For the SAPT , the counter was. -
pérmitted to run until a reading of. 4.000 sec was rea--
. ched.. For the SVPT, a congtant 0,730 sec (the elapsed
time for the PI) was subtracted from each score. These
time 1ntervals applied to the four-letter stimuli. Sindb :
gtimulus time for the single-letter gtimuli differed by
1.08 sec from the stimulus time for the four-letter
stimull, the counter was termitted <0 run until readings

of 4.000 sec (SVPT) and 3.000 sec (SAPT) were peached.

bm, Narps
_p__; pegt) do not lend themselves to an easy deseription

The indiv1dua1 stlmuli (i.;??~sr—bxqg my

in terms of a particular factor. These gtimuli wou
appear to differ in several ways. The first two may differ
in complexity, since S must keep in mind two letters in
the case of b or m and qnly one-letter in the case of g.
The four-letter atimuli may or may not differ in complex-
ity. waever. they would certainly seem to differ in sev-
eral other respects. Pirst, fsbm and parp are not words

- and, therefore, are jegs familiar and have less ﬁeaning




than spot and nest, Additionally. narp is pronouncable.
whereas‘ fsbm is not. Oonsequently. although *these six
.stimuli are treated as various levels of a particular
factor, it is difficult to assign a specific name to

this factor. Fdrthermore. it was not peasible to _su'b- |
ject it to any quantita'hive scalmg. However, in order

to :t’acil:.‘l:ate explanat:.on of the various, analyses, this, '
variable will be designated‘ as "c_om})lexity.. - ' I

- L ° FIEER
-7



3]
R

3
]

[

cHAPTEﬁ I11
. 'RESULTS. - BN : |
_ The, ‘méans and s%andard deviations for Age, WISC ﬁro--
rat¥d PIQY and MAT Word Knowledge and Reading subtest
aco%es for each of the four groups are ﬁbesented in
Table 1% Comparlsons of the means for the control var-
Table 1 ~
}Means=(M) and Standard Deviatiqns (s) foémAge.
WIéC-Pforated‘PIQ. and MAT Word Knowledge and Reading
Subtest Sceres for the Four Expefimentaf“d?oubs

— . —
e ' Age ‘MAT MAT

Groups n in Months Prorated PIQ Word XKnow. Reading
' . % ile % ile
T - =N

Younger 16 M 96;88 M 103.31 M 84.81 M ;2 4
Good g 631 .8 7,04 s¥ 7.10 s 6787

Younger 16 M 93.87 WM 10f.56 " M 29.31 M 19.25
Poor 8 061l' '_3 7017 B 8 1*"-23 s O,
Older -~ 1€ M 140.63 M 102.75 M 77.31 M 73.9%
GOOd : 8 6-‘07—“ = , 7.81 - 8 11.16 s 5.07
Older 16 M 1b44.19 M 102.81 M 35.88 M 16:67
Poor ‘8 5.99 s 8.20. s 10.?2~ 5

8.97

.lables of Age and WISC prorated PIQ at each grade level.

revealed no sign;flcant d;fferences.

P

An explanatlon of the two;concepté.of;the *Order"

y .
b4
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31
.‘ The main effect of Age was eignificant (FqBGTSB \Y

af=1/56, p < 001). ‘indicating that the older Ss performed
much faster than the younger Se. The analysis also re- | S
vealed 2 significant main effect of Complexity (Eijvéjl\j:____;_
f=1/56. [+ <.001). a aignificant Modality X. Complexif? '
.’mteractlon (F=4.20, 4£=1/56, p<-05), and a , significant

Reading Level X Order X Modality interaction (F=4.09,

1‘.”

Q

e

dg=1/%6, p {.05). As can be seen in Pigure 1, the Modal~
ity X Complex1ty interaction can be explained by-the
fact that. whereas performance on aubteat 1 wae faster
than -pé ce on subtest 2 on both the SVPT (F=21. 40,
&.001) and the SAPT (F=51.09, df=1/112. p <.001),

ag=1/112,

the SAPT was faster than that on the SVPT

only on subtest 1 (P=5.05, af=1/112, p {.05). These SN
| -

performance

results are summarized in Table 7. in Appendii Ge
In order to examine the Reading Level X Order X

Modality interaction. the simple Order X Modality inter--

L‘i.

actiogy effects were computed at each Reading“Level. A7

summary of this analyels is preeented in Table 8.'in\

Appendlx G. As explalned on page 23, this analysis was e
accompllshed by means, of dlagonal comparisons (1.e. ~
visual_first vs. auditory flrst' visual second V8. audi-

gtory second)? The arrows Ih Tabll 3 indicate these

- L4

3.' Analy31s‘of all subsequent 1nteract10ns in which Order
and Modality were 1nvolved were acccmplxshed in thls -
same manner.:  ° \



B .———0 Visual
0.76 o i

B————@ Auditory

0-74 o
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Mean Lat‘ency of Response in sec

1 _ : |
K: : ~ b oram

4

_ Pigure 1. Mean latency of response on the SVPT and SAPT
“for B?glq-letter stimuli (subtests 1 & 2).
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comparigons. The results of this analysis revealed an

~

Table 3
Meann of Latency.Scores of Good and Poor' Readera
on the SVPT and SAPT for the V-A ‘Condition and A-V Con-
dition with Arrows Indicnting Diagonal Comparisons . AN
for Order Effect

Good __ Poor
Vvigual Auditory Visual Auditory

v-A Condition ‘ ;
(visual first- 1.39 1.29 1.37 1.40
auditory gecovd.) ~J A . A
e Z 1N
A=V Condition . - L7 A
. {auditory first- 1.47 1.48 BH: 1.30
. visual second) _ - <

Order X Modality interaction only for the good readera

(P=5.03, g;e1/11z. {.05). This 'interaction was further

analysed by computing the simple main effect of Moquity \\v///
for each-Orﬁér. Thig analysis revealed a simple main effect

of Modality only for Order 1 (P=5.35, df=1/56, p {.05). As

may be seen in Figure 2, this indicated that the good

readers performed faster on the SAPT than they did on the

SVPT only when each task was given second.
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35
Four-letter Stimuli

The means and standard deviations for latency of

PR

responsé .as & function of Age,. Reading Level, Order. Mo-
‘dality and Complexity for four-letter stimuli are pre--
gented in Table 4. The 1atenoy data for subtests 3, 4, 5,
and 6 were also analysed by means of a 2(Age) X 2(Reading
Level) X 2(Order) X z(mOdality) X %(Complexity) analysis
of variance. the results of thia analysis are summarized
in Table 9, in Appendix G. The. maln effects for Age (F=60.31,
af=1/56, p {.001), Order (E=7. 26, ar=1/56, p £,01); Modal-
ity (F=82.46, g;=1/5o, < oo;) and Complexity (F=5.98,
-a£=3/168, p <.05) were significant.. The analysis also
revejled a significant Order X Modality interaction
(F=8. o.wg;;i/56. p {.01), a significant Modality X Com-
plekity Interaction (F=3.23, 4r=3/168, p<{.05), and .a
significant Age X Reading Level X Modality X Comp;exity
interaction (P=3.46, df=3/168, p <.05). ‘
Analysis of the simple main effects of the Order X
Modality: interaction indicated that, although performance
on the SAPT was significantly faster than performance on
the SVPT whqther the tasks were given firat (F 17.09,
. af=1/56, p £.05) or second (F=90.49, df-1/56. 'p £,001),
' the main effect of Order was pignificant only for the
SAPT (F 14.60, df—1/112. 'p<.05). This analysis is
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* gummarized in Table 10, in Appendix G. The Order effect
is cfearly illustrated in Figure 3, where it can be seen
that thbse;gp who received -the SAPT Becdnd performed
faster than those who received 1t first, whereas, it

made no difference whether the SVP? was performed first
. ! ) X

or seconde »

In order to examine the third-order interaction. )
additional 2(Reading Level) X 2(Modality) X z(Comprﬁ&ity)
‘analyses of variance were computed for each age-level
separately.

Younger Sgb
A‘summary of the analysis for the younger Ss 1is con-
+ tained in Table 11. in Appendix G. The results of this
analys;.sfz:avealed only a ei@iﬂcant main effect for Modal-
ity (2-37 31, df=1/30, p <. 001), indicating that, for the
" younger Ss, performance’ on the SAPT was faster than that
on the SVPT regardless of Reading Level or Complexity.
Older $s | |
- A éummary of the analysis for the older Ss is con=~
tained in Table 12, in Appendix G. This analysis revealed
a significant main effect for Modality (F¥59 22, df=1/30,
p <.001) and Complexity (E=9.26, df-3/90. p {.01). There
was also a significant Hodality X COmplexlty interaction
(F=l4.23, df=3/90, B<-9,, . The simple effects of this

-



o ——0 Visual ' _' ' T
T M@ Auditory.

2000 = . | . A -

1.90 b o

in sec

1-80 =
1.70 |-

1.60 ¢

Mean Latency of Response
)

1.50 -
1.40 -l

1.30 }

| 1
Order. 1 Order 2

-

Pigure 3. Mean latency of response to four-letter stimﬁlihﬂ
(subtests 3, 4, 5 & 6) for Order I (Visual first vs. Auditory
first) and Order II (Visual second vs. Auditory second)

<



. 2

" interaction were computed and are eummarized in Table 13’
in Appendix G. This analysis revealed that performance ons

the SAPT was eigniflcantly faster than performance on the |
SVPT’for'all four subtests, subtest 3 (F=21.11, 9291.22. o
B(.oon, eebjteet b (2=23.i6. df=1/224, p £.001), subtest

5 (F=39.59, daf=1/224, p<.001), and subtest 6 (E=47.32,
df=1/224, p {.001). However, the interaction'can be ekplaiﬁed
by the fact that there was a eignificant eimple main effect
of Complexity ‘only for the SAPT (F=6. 29. df=3/336, p {.01).

A Newmag-xeule test of ‘the difference between the means for

. the SA%T at all four 1evela of COmpleiity was computed. The
results, which are summarized in Table 14, in Appendix G,
demonstrated significant differences (p €.05) between
subtests 3 ahd 6, subtests 3 and 5, and .subtests 4 and 6.
These relationehiep. illustrated"ih Eigere,b. indicate

‘that, for‘theﬂSAPT, ﬁerforpance was faster fer pronounce-

able'ﬁor@e (spot and nest) than for the unpronounceable

unit (fsbm). It also indicated that.performance was faster
for the pronounceable word (ﬁeet)_than for the bronounceable

nonsence unit (narp).

r ' Errors ' - _ oy
The error data resulted in within-cell distributions
which departed, to some degree. from normality. Further-

more, the varlance w1thin each of the four reading groups
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o
wag not hOmogeneous. For these reasons. each-efror scorc‘
was transformed using the formula \ff:f. as suggestcd by
Winer {1962, p. 221). The desired homogeneity of variance
wasg obtsined. but the shapes of the distributions were

not sltored,significantly|'i.e.._they were still non-
normal . However, because;the'distnibutions were all very
similar, and since the F ratio is reported to be felativéiy
insensitive to moderate departufes from normality (Bé;.
1953), the error data were compared by means of anslys§Z‘

of variance. The means and standard deviations for the

' transformed error scores as a function of Age, Reading

Level, Order, Modslity. and Complexity are presented in

‘Table 5.

The data were analysed by méans of a 2(Age) X 2(Rea-r
ding Level) X 2(Order) X 2(Modality) X 6{(Complexity) anal-
ysis of variance. The results of this analysis a;s:sum-
marized in Table 15, in Appendix G. The main effects of Age
(F= 63.31, df=1/56, p<{.001), Reading Level (F=18.46,
df=1/56, p {.001), Order (E=10.54, dt=1/56, p {.01), and
Complexity (F—h L9, daf=5/280, p <. 001) were significant.

" The analySis also revealed a significant Age X Reading

Level interaction (F=16. ou. df=1/56 Eg(.OOi). a signifi-
cant Order X Modality interaction (P=5.95, df=1/56, p £.05),
a significant Age X Complexity interaction (F=2.75, df= /280
2g<-05).‘a significant Reading_Level X Complexity interaction

Secdpiipledaer——

PR o
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N

" Means (M) and Standard Dev

B

jationg (s) for Transformed.Error Scores
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.-  1+3 '.

(Féz;usv'. af=5/260, p <. 05)s & signific t Modality X-
" Complexity in‘teraction (F=5.27, df=5/280. p_( 001). _
significan'b Age X Modal:.ty X Complexity ‘nteraotion.
(£=l+.'l&1. _..g;‘_——-5/280, p_.<-.‘o_g_1-) 0. a s:tgnlf;car}t Age X Reading
Level X Modality X Complexity interaction (F=2.57, df=5/280,
B <i05), and a significant ‘Age x Order X Modality X Com=-
plexity intera_ction tf_=2.81. c_1_{=5/280,.§_<.05). Finally,
there was a sig.n‘ifi'can't Age X Readirg Level X Order X Modal-
it;} X Complexity iﬁferaction (F=4.19, df=5/280, p £.001).
‘In order to examine the the foﬁrth-prder in'_t_éraction.'
additional z(neadiﬁg Level) X 2(Order) X 2(Modality) X
6{Complexity) analyses of variance were calculated at each'

' age-;level separately.

Younger Ssg

" A summary of the analysis for the younger Ss is pre-
gented in Table 16, in Appendix G. The results of this anal-
ysis revealed slgn:n.f:.can‘l: maln effects of Reading Level
(F—22 b, Af=1/28," E(.oo1). Order (F=6.29, df—1/28.
E_,<+&5).-:and CompYexity (F=4.11, df=5/140, p <.01). Th:x.s
analysis also revealed a signifigarit Order X Modality - N
‘in;_l:eraction (F=5.98, d:f=1/28._ E(.O‘S)‘and a signigicant
Modality X Complex:l.ty mteraction (r=4. 92.wdf—5/140. p<. 01). .

Flnally. there was a s:tgnlflcan't Reading Level X Order X

Modality X Complexity 1nteractlon_ (F=3.83, df=5/140, P.(-le).." =

< (V-



.!5“' .
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. ) oot toe . - . . . : .
o . o ' ' . . . . o . ‘ K
. . ' ' . . -

» 'younger S&. adaltlonal 2(Read}ng Level) X 2(MQdallty) X

-ing Level (E=19.42, df= /21. { 001). Modallty (F=7.99, .
. 0?*1/ 21, b £ 01), and Complchlty (r"? 52 df*5/110,33< 05)

. : . i
. - M S L . Camtoa '
: Lo o . . : i

i

To cxamlnc thls thlrd Grder Jntorxctinn for the

I e

] 6 ("omplex:ty) analyses 9* va r ance we;e compﬁhed 1‘r.:vr' '

\
1

fOrdcr I. and Oruer 1 sep“ratoly. A - summary /f thp anale

‘Ay“l' for Ordﬁr T isg pre ented 1n'T&bln 1177 in Appondla'

& Thlq dnalysis revealec that thc maln effects of Read- oot

S .
R

-3 e n e

were flgnlfLCdnt. Thera was also a S1gnlxlcant Readlng

Level-X VOddllty 1nteraculon (r~9 30, df 1A2ff—g<(.01)

' and a olﬁnlf_uaﬂt Modallty;x Compxuxlty 1ntcractlon v T ’ -

(F“‘) Q'E‘t; ’ 6f 5/'110 R < 05’ . ' ; .:., : . }(’:- ) ';_:“

e

In order to examlne thp Readln Level X Modality.
1nteract10n, the 31mplp main effects were computed The ey
results of thls analy isg whlcn are summarlzed in Table’
18, in Appenuﬁx Gy rcvealed that the’ maln effect of Read-
ing Level was slgnlfloant for poth the SVPT (F=5.18,

d?nl/lu. p £.05) and the SAPT (F=28.12, d?-1/1L. p <. 001).

.: but that the maln effect of mOdallty was gignificant

.'.; onJy for the poor readersg (F= )$91l df“1/14 p <.01).

As can bhe seen 1n Flgurc 5, this indicated that the poor

‘readers made more-errors‘than the goqgﬁ;eaders on both
! X T [ B

ﬁksg and'also that the podr readers made more errors

on the SAPrn t%an on the SVPT. '

-
Y
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Thu'?imﬁTO main effects of tho ?ndqllty X Comnleia
‘_Aty interuction wore computnd and are nunmnrizod in-
'Tmhlo 19, in Appnndix J; Thiq analyn;q revca]od thwt uhﬁ
‘ rwin erfcct of hodality vag qirnificanu .only for. nnbuak

3 (£n5.29, ¢£m1/84, p .05), iEEESEt (r~w.¢f, afei/%]

L <.05), and nubtcut 6 (P=12 72, dfm=1 /84.. <.01),
qﬁ'xp (Fth ik thc waln effect of Complexity wac uirniiicant

)
2y

L it

- ships are llluutrated in Fipure 6. A Neﬂﬂnn-ﬂeuln test
. .of the dif ference botwccn the mean;”for ‘the SAFT at all
s8ix ;(rvalx' of Cowplenty ha compute_d. The rc:,!.llt.r.: '~hlch-
"arc "urﬂarlzed in Table 0. in AppCﬂdix G, revealed that
‘ ;eder ‘érrars were nade on subtcrts 1 and 2 than on sub—
tests 3, , 5, and 6 (n <.05). | o
. A cuzmary of the Reading Level X Modality X Com-
Qxcxity analyslp for O:der II is présented ;n Table‘gla’
in-Aﬁpcndix G; This analysie revealed significant'main
effeets of Readirc Level (F=4.98, df= 1/?1 p €.05 5) and
Conﬁloxity {F=2.31, df—j/th-B £.05) and-a slgniflcant K
. Reading Levol X Conplctity 1nteract10n (P=2.07, df—ﬂﬂfi)

p £.05).. | R SR

SN .
. In order to exanine this ihtérépticn"fhe_sihple\gg%n

- effect of Reading Level at each level of Complexity ﬁéé;_Lft

"c0ﬂputed Tho results. surnﬂrz cd in Tab .0 22. in Appen-

Lla G, rcu-g-_d that Re anlng nvel x.s s ~111 cant u“-y

"'_.'I‘or thc BAED (F: ? ?2. (I‘ 5/140, 'E-(“GOI) ."‘h(..,u relation=-
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for subtest 2 (gpu 19, dfn1/Bb p {.05) and subtest 3
(F=7.18, 4f=1/84, p £.05). As may be seen in Figure 7,

this indicated that’ the poor readers made more errors

’than the good readers on subtests 2 and 3. .

Older Ss

A summary of the Reading. Level X Order X Modality X
Complexity analysis of variance for the older Ss is pre-
sented in Table 23, in Appendix G. This analysis resulted
in significant main effects for Order (F=4.74, df=1/28,
p <.05) and Complexity (g;3.11.ﬂg;%5/1&0. Eg(.os).‘Also
revealed were a slgnificant Moda}ity,x Complexity inter-
action (F=3.75. df=5/140, g.<.015“aﬂdAa significant Read-
ing Level X Order X Mddality interaction (géu,BB; g§;1/28.
p £.05).

The Modality X Cbmpléxity interaction .can be explained

f:by the fact that significantly fewer errors were made on

the SVPT for subtest 3 (F—B 06, df=1/168, R‘< 01), signif-
icantly fewer errors were made on ?he SAPT for subtest 6
(P=6.27, 92;14168. p £.05), and thefe were no significant
differences 6ﬁ'the-other four subtests. This is illustra-
ted in'Figure 8. A summary of’thf analysis is contained in
Table 24, in Appendix G. _ -

In order to examine the Reading Levelx Order X Modal-'

ity 1nteract10n, the 31mp1e Order X Modality 1nteract10n
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‘ effects for each Reading Level was computed. This analé

ysis, which is summarized in Table 25, in Appendix G.
revealed a significant Order X Modality 1nteraction only

for 't:he poor readere. The eimple main effec'l:e of Order for

each Modallty were computed and are eummarlzed in Table

26, in Appendix G. This analysls.revealei;f signif;cant .
Order effect only. for-the SAPT (§§=5.32,

df=1/28, p {.035).
As may be seen in Figure 9, this indicated that the poor
readers made.signfficantly more errors when the SAPT‘wae

presented first than when it was presented seeond, but

it made no differéfice whether the SVPT was presented

first or second.

" Summary of Results Relevant to Hypetheses

Vigsual versug Auditory Perception

Hypothesis Ia stated ‘that, for younger children,

auditory perception would be faster and more accurate‘

than visual perceptlon for subtests 5 and 6. (spot and

- nest). This hypothe91s was supported by the latency data,

but not by the error data . Latency of,response was con-

sistently shorter on the SAPT than on the SVPT for all

four-letter stimuli. However, the opposite relationship s B

occurred with‘fegard to errors, i.e., fewer errors- were
made on the SVPT than on ‘the SAPT on three of the four-

letter stimuli, i.e., subtests &, 5, and 6. But. this

%
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‘.ueually occurred only when each task wae given firet.,“'

L}

L
e ——

Thie hypotheeis also stated that there  would be no dif-
ferences in the older Ss. However, older Ss performed
faster on the SAPTfthan on the SVPT. on these two eub-
tests and also made significantly. fewer errors on the
SAPT than on the SVPT on subtest 6.

Hypothesis Ib stated that visualppefEeption weeld
be superior to auditory percepfgon on subtests 3 and 4
(£sbm and narp) for all Se.-éh the lateﬁcy of respenee
measure, this hypothesis was not supported..since perfor-
mance was.faster on the SAPT than on the.SVPT for all of

the four-letter subtests. However, the error data pro-’

vided at least some support.for thfS“hypothesis in thatv
the younger poor ‘readers made more’errore.on the SAPT

© than on the SVPT on sﬁbtests 3 and 4, but this occurred

only when éach task was given gecond. Additionally, the -

~

-

older Ss made-significantly more errors on the SAPT than _

‘on the SVPT on eubtest 3.

Hypothe81s Ic stated that there would be no differ-

‘=encee in visual and audltory perception of 31nglefletter.

stimuli (subtests i and 2). This hypothesis received par-
tial support in that there were noﬁd;fferenceé in the

error scores’on subtests 1 or 2. In addition there was no

'differenee in iateney of response on subtest 2. However,

1atenc§ of response shorter for the SAPT than for the




‘SVPT on subtest 1. : N ,"H

Hypothesis 14, which stated that the older Ss would
perform faeter and more‘accurately on both ‘the visual and
auditory tasks, received complete support. On‘the latency .
measure. the older Ss alwaye performed faster than the °
younger §sf leewiee. older Ss always made fewer errore
than did younéer Ss. - K | ' |

. Fl- ’
Good Readers Versus Poor Readers —. -

Hypothesis Ila stated that, for fOuréletter'stimuli.
the youuger good readere'would perform faster and uore
accurately than the younger poor readeré on both the vis~.
ual and auditory tasks, particularly on the auditory task. 5
The results for the- error scores supported this. hypOtheSlS'
partlcularly when each task was. presented- first. However.
there were. no significant differences in the latency of
responge data. : T “ J

-Hypothesis IIb sfated that (1) the older poor readers
_ would not differ from the older good readers on the visual
task, but that (2) the older poor readers would be slower. .
and less accurate than the older good readers on the audi-
tory task. Part (1) of thls hprthes;s was fully supported.
" In general, there was‘llttle-eupportrfor part (2), lexcept
in tHe case of subtest 3 (fsbm). On the SAPT, the poor -
readérs made significantly more errors on to}s subtest than

did the good readers when the SAPT was given first. -

Lo ) - . &

by
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Lot “ QHP af the n*:or pur“O”P" of uhl" study vas to. uo—'
Cteymine whothss or not thero s n.!ifL@rence'i rhlléu
'rﬂn""ﬂhw11tv tn norasive 1;ftcr'"5nwnacn" thrnnﬂh the
,audltdry as compared to :hc visual mod111t Thn rcnulL
orovided unenuivosa] evidence thnt cha?nrnn ares able’ +o ,,- ~-
prQQFB lettor mqqnbnco%'Fwﬁfor o ﬂit r.ll;,fh 2R v iﬁqﬂlly- . Nq“

reﬂnrdlﬁﬂ Jof ro;”rea@inv-lnvol, znd order of precentation, L

and ragmﬂ Wnﬁv of Lho compleority, familiakrity or meaningful-

R by

noos of the stirmli. In“ovvr, in general (except:

e
3
ot
2
£

case of vounrser children w%o rond’ rnorlv), they do nou
prear £,o demonsirate onyv-consistont v1sual~audytory alf-

forences i

o Pﬂﬂﬁl] or n31r H' v*ornatﬂ t'J ko,

s
o]
by
2
=
3
~._|

"THOl“" wé .

chkhard and Sidovski (19 1) grd\Coopcr ﬁnd_Gaeth (1967);
o 'nmnﬁj ot héfé, %qvn Mhowﬂ that the vis ] Jodality vas
éuperiof %0 tho ﬂuulrorv for non-verhal suiwuii. Rohlmon’
' ~ ('1(}05), Pnr'lnff "tl".d quxl n (1961), armd Dl_zrr'e‘lj_; (10{)9),\
EL: ' ;__,r““'ﬁ* othnrﬂ haVQLShown that, ;h similar tasks ihvolving
| vevbul ﬁ“tC”la1, the QUdlfovv mndﬂfit' ﬁas superior to
the v Ual but oﬁ1v n young nr“.;lldren-

Snnc s rﬂle audiborv rcacfmon is faeter fh?ﬂ aimple’

= ' ©owisusl renz ?iaﬂ sime (a,e., Omudner 2 Rnﬁ?k?;_EG??



| o it might b;fargued that the oupc Lority of the audltory

‘----.

modality in{the prosent invest1~at%on w*s due Eo thb
cllfe*uncc ﬁn rcactlon tlmc. Admlttodly. there 19 an.' )
elemont of rcﬂctlon vime in the ta"k employed. and thiﬁ
'.lr may have contributed 6 qome extent, to the modality d;f-- ‘
ference ob dinod. Howevcr. 1 clogor exaMination of;%he A ,ﬁQﬁ ’ |
- | rosultu doeu not uupport a reaction-time gngprpretqtlon. | _
v If exmple rca Lon. tlme werethe crmtlcal fecvor the ‘
“ohtalned dlfferﬂnces should have been as great or even -
greatar for 31nglg—letter 9t1mull than for four-letter j'
sequences. However, the oppoclte relatlonvhzv vas’ found. The
groatest dliferences were obtglned for four-letter se-.
. quences where the results were all hlghly slgnlflcant B
(i.e.. well beyond the .001 levol%. And in fact. uhlle

)
auaitory sequ&qcmng wf% faster than visual for subtest 1.

(s). no dlfferences were obtalncd on. subtest 2 (b or m)

Consequenbly, anothe; e.plaaatlon would seem more
probable. - ' o ! o
) In thﬁrprev1ous studles 01ted the requlremont viere fe;—
- ' atively simple and 1nvolved little more than a menory
. component. ‘The task uged in the. present study would seem
. !; to he sownwhat more eompléx.Tovether w1t§ remembering the
.A\\' 7'_ cor;ect letter,gequence. S was requzred ;o recognlze it '_"
‘qulcrly, ulscrlminate it from other hlgb&y similar .24-—

_____

.- gegueneas ard t res 3anq. Iﬁ \cu1ﬂ appear that the |




and whetner thechlldrefare young or old

F .
oo
{

‘." © e iny 1 R K . I\r'-‘;- :

Order of preeenta»ion. whxch wae 1ntroduced 1nto
thls Suudy only ae a control varleble.resulted 1n a very

'1n erestnng (serendlpltoup) flndlng“pertalnlng to the

-S“Pﬁrlorlty of the’ audltory modallty. When the euditoryfg‘"_
task followed the v1eual _task ihere was a very olgnlfl--ff‘”
oant decrease in latency of res nse. However. when the.* 

Vl ual taek follgwed the audltory tnsk thore wac no such i

._1mprovement In fact,there was a sllght.théﬁgh non-31g-

nlflcant 1ncreaee in latency,l.e.. those Ss who recelved
(.

the v1vua3 task %econd performed ‘more slowly than dld those

"who recelved ;t f1rsq{ In other words. there vas a sxﬂnl-”

|
flcant v1sual to audltory fac;lltatlon. “hereas there was

~.no audltory to v1sPal facllltation. If anythlng. a sllcht de-_
crement occurred 1n the case of the latter orde;, Thls fln—.

dlng is nob surprlsln# if v1ewed 1n the context of the v1sua1—o-,f

mlnfornatlon-proceseeng nodel suggested by Sperllng (1969).<

' Accordlng to Sperlxng ’ when 8 is procesgﬂng a v1su%}

:symbollc etlmulue (e.g.. a letter or letters).tne sxlm-

"_ulus is flrst stored 1n v;sual 1njbrmatlon storage (VIS). '

. AP

‘*hcn scanned and reheareed suovocally 1n audltory lnfor—.'

v

. mation etorage eES) The rehe eal 1s.of course.audluory

I - H
Tmf 1o e o




7'rehearqql.5nuch a model could nxnlaln the findln thﬂt
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-tthe wav vmsual to audlﬁory Iacmlltatibn.but no- ggﬁz%bry./

'to v1vua1 ra0111taulon.ao folJowa. Whﬂn S was presente?//ﬁ-'

'uiﬁh the v1uuﬂ1 ta*k flrdu, he not‘pn;yLstored the vig

“ual Q%qulaw,bu%\h]ﬂo rahear;cd it ~p59voc llJ. Yhen he‘

whxsprmqpnted qubuequont]y

thh ‘the aud tory task,he hg@% e

'dlready practlced it (i.el, t : f‘me subvocal rgpeqr.'l

uurln" the vlouéifgrecen 1t10n) howevur wheﬂ S wao prg;

ented w1th the audltoﬂt task . flr t, while thergf“}uld

o have bseﬁ aLdltory rehear al,nt is unlﬂk%ly that any vis-

gz

ual r hear 11 coula have occurhd,51nce the vis uai rbpre—

‘UGHtMﬁIOﬂ of the S*lmulus was not prcqent. COHSequen ly. <L

- 4

 _when he. rec1evéd the visual stxmulug,lt wau,by compar=:

ison, a‘nﬁﬁ tasle . ¢ ¢

'”he'*ocond rajor purpos‘

1

_mlne p0351blp charncterlatlc dlfferencee 1n the perfor-

a

‘mances of poor readerﬂ as compared to good readers 1n s

'__audwbory and v1 uul proueﬂ51nb. Fron - The sparse 11ucr—

y01nt, ther

i ature avallable, and Pron at 1eas» ona theoretlcal v1ew-. h

rcason to expect sowe dlfferégées.parw o

. .

Al

‘audltory moda lty. More Sp@ClIlcally, %; ¥as exPected “_;f"
. . LY .
Ll\ more poorly <k

tha younger poor read
e an Joungev ggod reader" sks,bu?-fhaﬁﬂfhe ffffi
: dl*ferencp_wo 1u be g; nditory faske . :
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. .."<Those exncétaflonszwerpffuliy supported by the error

"data. uincc thc yuungu poor rkaders madéisigniripdntlyf

nore errors tnln thv \,rou'1 er gnofhrcadcrs on_both

eoucnﬂjnﬁ tcunq . Fhrt.

- iVﬁlflCﬁ 1" Ma“n errorh
& Ne] ﬂl &quuuCJnh.hthOUﬂh thﬂ orcurrza\only whcn the‘ Blw
. ¥ e
aualtorr ﬁd lc. nab nre”d{mcLiirut ihcse tro ﬂrounﬂ did

\PFere . the noor rchnr ‘made ‘ .

in "ud1torj "ﬂn"onﬂinﬂ than in ~ -

nat dlffc ‘4 cubl euts and ? (s 1n*]e letter timuli)..-lff"' .
Whlle l”thC” ‘of nesponse uas‘%ot “{u“/TlCuntly longer for the -

=

o , poor-reaacru,‘the"e‘ﬁ&u a ?%@ﬁd in th1¢.“1rec on.' Con~ . o

- L‘-{;quen‘l;ly, it cali bé"” Stu"?td "‘ha. "olmg*cx DODI‘ I‘e;dcr“,\;hllnprr- -

.

.

: _héps ‘fpdﬂdiﬁﬁ éomhwhqt'more slowly. naverthnlcss, were
"igﬁ ”ﬁntly le“s accurutc thanyyadhger good rea der?' . |
?gw.‘  ?7 pal Tticularly 1n auuyfow" *equnncanr. In gcnerdl. ndfvuca\__ s
'  dlf /;cn“;s occuved between the older g?od and oldér o

'poor reideru. Lhesa resultq are cons?sigg; thh the view

s

e s - that deilcyént peraeptuﬂl sxlfI% ﬁay be of prlm ry_lmpon-;
o “/" tance lnrdeuepmi nq;reudxnv dllflcultv at th earlier
& 4 -

_ ﬂtage of;:pading 1nstruct10gyﬁ;l not at later stages
. . . (e.g.,Kutz, 1007. Rned' 19583 Rour?e. Orrm& Rldbely..

s e . ~19?h£ Satz ﬂt al. 1971'Sﬁtz, Friel & Rudegeaj", 107&) e
3“ S Tnat Ahe younger poor readers were found »o be dc?z—
5 - Ay m L \

ﬁ:- . .. cient in thc"e p‘FCep;Lﬂl skllls in: comparlson to gaod

AR reaacrv vias ho ‘*"urnrlb ﬁp ,and acdg further sup-

:port ts a-wall-coiabliched, finding. vines 1s‘mére relevent
- Co : o ;j oL .
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) .. . ) o [ r_
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is the act that only the. younger ‘poor readers demonstra-
ted a relatively greater deficiency in auditory sequen-
cing than in visual aequenping. This is in agreement

with the findinga of Katz (196?) for a discrimination
“task, and with the findings of Walters and Kosowski (1963) “

for a reaction-time tagk. It also lenda further support

to the view of Johnson and Myklebust (1962) that auditory-
pqrceptualskillgmay'bg ;elgtlvely more important for
reading acquizition than was pommoﬁly believed. ‘

What is the nature of this auditory deficit? In the .

present study, the skill which was tested was described 4

%

as a domplex skill invol?ing‘not only attention and menm-

ory, but alse discrimination and spegé of recognition.

What is iﬁierpsting is that th; younger good and poor. .
readers did not differ on the‘first two subtests,which
involved only singleqlettér stimuli,but which.nevgrthe-
1ess.a1§o required—the above-mentioned skills. The four-

“letter stimuli on which these groups did differ required

the additional sk111 of temporal aequencing. Thls may well
be ‘the critical skill involved. This would make sense in

view ofl the fact that sequenclng is undoubtedly an impor-

tant component-of %he readlng process particularly in

%ts earlier stages.
_ However, since the six subteats were always présénted

LY

in the same jorder, and since the younger poor readfrs -

. .
‘.
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- a )

tended to nerform moat poorly on ﬁubtost 6. iactorq queh

. 28 dttention qp an and mctintlon must be concidered. In
‘ facu,Waltvrs and Kogowski (1963) found ‘that,while retar-

‘dgd “eacﬂns warn poorﬁr than 1vv ,e and advanccd reaoern

——— —

on an audluory reaotlon tame tauh. thla difference wag not
obuainpd vnder provay condxtlonﬂ. This bugg ated a poa-

;bIe mo% thional faotor’ rcf poor readers durlng auditory

tackse requirxng suf*alned tont;on. A procedure in which

N - o ; : BRI

4. the order ‘of ‘presentation of: the various gtimuli was  «

‘cowmterbalanced ngbt provide gomn clarﬁ;:catlon of thege

- relations hlps. ouch a’ proccdure would nb00831tate the use

of several fllm and tape ince the order of pre sentation

is relatavely fixed in these.
The‘é%pl10a ons_ of the prosent flnﬂlngs for earlj edu=-

catlon are fqlrlj stralghtforward. It would .eem %0 be very it

portant to 1dentlfy perceptual def1c1ts at a.pre-school age,

"
)

payl 1 art»ca att ention gs! udlfor" proce°~1n Conw

éeivably. if guch de icit could be identified earller‘

\

.'reﬁﬂdimticn could be ”ln priocr to beglnnlng readlng 1n—

struction. This rnmendatlon is in opn051t10n to the

'iews.of many c;uca*orﬂ who nromoLe a “hhnas-off“ pollcy -7
touards e rly‘;denvlfﬂcatlon ana remodlatlon. However.

'it is in direut awrﬁement wlth the Vl&ﬁ ox pressed by

those nho ha"ﬂ uukcn a gerloue look at the emplrlcal ‘xndlnﬂ

i
- a

{624y drqﬂv“cn~ *"n%*v & I“n”fO“d» 1955rJanﬁV" 2 cie}:?r.ch.J



"be @onewhaﬁ poorer than good reauers in audlfory
As uu? Utamcd above. in genaral no daffcrenve werpe founr1
a cloaor 10 i

in thp two older readlng grouﬁ%. However.
eveal oné algnlflcant dliference.

at the result~ does r
caders did, in cht.mﬂke ﬁignlflcantly nore errors

The podf T
sh but only on sub-

thwn “the. good rcadera on the audltory ta
and only when the ﬂudltory tqqa yas preson-

test 3 (fsbm),
It would- seem that thc sequence, fsbu bm,le the

ted ilran.
ost dlffxculi of all the utlmull..On the basis. of-thls
flnding.‘lt nght_be‘stated that if an older poor reader
. lt might pertaln only to

s'ill has'a percéptual'deflclt.
clatlvelv-dlfflcult_mater-

audliory sequencing of new and r
ial' This flndlns-seems worthy of further emploratlon.
which might account~

51nce llttle 1s known about def1c;u
si*tnnce of poor readlng skllls An older

for the pcr
deoplhe the ab?nnce of s1gn1flcant perceptual |

i _children,
o probléms.‘ | S B o
EThe flnﬂnnr of a' cignificant v*éuﬁl to‘auditory'faéll—
txﬁn'w1;ch s anu*Ht to hn due” & b—vocal 1ud:torv;
';foheﬁggpl dﬁripg the visuel pr.scn tati ‘n zronld -seent.to |
suzzest o furthcr‘implicatioﬁ fbrjlérlyﬂ?c' ing 1nut ruc—
‘iAJ inst;hcticﬁ. 5 would-sceﬁ'
flqﬂh‘

+ion particulzr]yibrﬂ
aderizable when prosenting viswal ‘materia

IS (e?
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in these skills one would

B APPENDIX A |
REVIEW OF THE LITERATURE

The presence of elatlvely poorer audltory-and v1eual-

) perceptual skills in ‘hildren with reading dlfflcultles as

compared to normal'rea ers has:been clearly established.
Factors such as discfim‘natioh, sequencing, sensory inte-
gration and perceptual s eedlhave been investigated either '
independently or in relat%on to other skills, in order .to

demonstrate the differences between good and poor readers

erely haye ‘to select randomly.
from the countless studies available (e.g., Goins, 1958;
Gibéon, 1965; Johnson, 1957;\ Birch & Belmont, 1964; Doeﬁringy
1968). A survey of*this body pl literature would shed litile,
light on the specific questions posed in the pfeSent study.
In most of this research,direc

comparisons between the audi-

tory and visual modalities is impossible because the tasks

employed have not been equlvalen . What is clear in this
researoh. however, is that both v sual—and audltory-percep-
tual factors are consistentiy among the highest.of those' ’
factors which discriminate between ood;and poor readers.
Most of the research comﬁafing he visual and auditory
modalities difectly has been conducted on children having - .
no reading_difficulties..Furthermore. %est of this research

does not consist of studles in peroeptu 1 processes per se,

-

but rather of sfhdles in EEarnlng.
. r y

6L



NORMAL READERS

Recall. .- A ’ beea

Sfudies.bf this t§pe date.béck és far as the late niﬁe—
teenth century. In one of the éarliést.studies, Ki?kpétrick -
(189%) ﬁresented lists of words (hames—pf common objegfgi_
visually and auditorally to pupils in-gll!grades from grade
3 to college level. Inlthe agditory pre;entation.the words
were pronounced at the rate -of one évery two secoﬁdg. Iﬁ the
visual presentation, the words, having been previously writ-
ten on the. chalkboard, wére uncovered one at a&time and

- rubbed out after two seconds. In a third condition they were

fiw
J— -

shown common objects at the same rate. In.each case, after -}émgy%L“
' ten words or obaectsrwere presented, the pupils were required
to wrlte down as many as they could recall, Three days later
they were asked to wnlte them down again. At all’ grade levels,
both 1mmed1ate and long-term ﬁpﬁory for objects were signifi-
cantly greater than for elther auditorally- or visually- pre-
sented words. However. there were no differences at any grade
level in the ability to recall the auditorally- or.Qisually-
presented.wdrds;‘with regard to this latter finding, Kirk-

patrick's results recieved little support in subsequent studies

ta 5



B but hlS ba31c method provzded an' 1mpetus for Turther research
| Inre‘very,elmllar étudy. Hawklns (189?) found that the -
auditory presentatidh was clearly more effective than.the
visual for children ffom grades 3 to 7, but that the visual
presentation was superior for eommercial students aged 15 to

20, Pohlman (1906) also found the auditory modality to‘%e

. superior not only for words but also for numbers and feru

names of objects as compared to picfures of objects in chil-
dren fraom grade 5 to grade 9. | !

An addltlonal flndlng of the Pohlman study was that
visual préséntatlon of nonsenee syllables resulted }n greater
learning than auditory presentation at’all ages, Lockhard
and Sidowski (1961) also found that nonsense syllables were
geerned more quickly visually than auditoral}y by fourth .and
(gixth.graders..‘ 4

It appeérgjthat. in the learning situation where phil— 
dren are requireg ﬁe recall lists of words or nonsense#Sylla;\
bles, the auditory modality tenéﬁ _to be more effective for*ﬁ
learnlng words. Whllﬁ-the visual modallty 1s clearly more

J
effectlve for leArnlng nonsense syllables.

-

Tk ! LI

r " - -

Paired-associate -learning. N

' _More.recehtly;‘the two modalities have been compared on
palred -associate learning tasks. BUdoff,and Quinlan (fQéuf

presented secoeﬂ,graders.w no&ns and verbs 1n_several

- vt 7
A
- L

¢ 3
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palred comblnatlons (noun-verb; verb-ngupg noun-nouq:ﬂyerb-verb)

The word-palrs were learned more qulckly'wﬁgﬁwgzzgfgged éudl-
Pa;ix_than v1sually Hill and Hecker (1966) observed that re-

sults such as those obta;ned b;ﬁBudoff and Qulnlan mlght be

expected since young-cnm}dren were using a newly-acquired skill

\
during the visual task, whereas in recognizing spoken words -

RS

they were using a skill of long-standing. Hill and Hecker used
plcture-palrs representlng words for the visudl presentatlon
and word-pa1rs for the audltory presentatlon They found nelther

modallty ﬁo be more effgctlye. Unfortunately. their results

were confounded since the children were required to name the

.objects ‘during the visual presentation, effectively giving

them the. benifit of an auditory as well as a visual cue. How-

"ever their observation may be a valid one.

Cooper and Gaeth (1967) found that for fourth,lfifth,
and'sixth gfaders visual was superiof to auditory learning of
word-pairs, whereas for tenth and fwelfth graders auditofy
presentatlon was more effective. ThlS 1nteractlon was oppo-
site to that proposed by McG eoch ancl Irion (1952) and Day and
Beach (1950). It is difficult to explain Cooper and Ggetu's
results since they conflict with most &therhf;ndings. They
also used nonsense syilable-pairs’ih their-stﬁdy and found
the visual modality to be .superior at all-graae levels, a

flndlng which 1s con51stent with prev1ous results.

.
.

Generally, for paired-associate tasks, non«meanlngful Y o
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: materlal (nonsense syllables) is learned more effect;vely '?' .

. . v
v1sually than auditorally at all ages. ThlS 1s con81stent

with .the results in other types of learnlng tasks. Although

meanlngful materlal (we%ﬁlpalrs) tends to favour'the audi=-

tory modality, the tendency 1s,not as clear-cut as for the
”

s1tuat10n in whlch llsts of wonﬂs were learned.

-

et

Readlng versus llstenlng.

" The relatlve proficiency of the visual and audltory
modalities has also been determined by having children read’
and listen fo passages sffer'whiCh comprehension is ‘measured.’
Russell (1921) presented a 1000-word paséege of general‘inter-
est to pupils in gnédes 5, 7 and 9. In one condition, the'.
teacher read the passage tWicquhlle ‘the puplls listened. In
a second condltlon. puplls wefgyrequlred to read the passage
‘tw1ce. In a thirg condltlon, pupils were requ1red to read the

passage at their own rate but were given as much time 2s in

the listening condition. Listening provéd_toibe more effective -

for fifth gredefs, there was no difference in the seventh
grad%; ane reading was more effective ?n the ninth_grade.-‘. K
~ Hsia €1968) also found no differences inareading‘erllistening
for seventh graders. For Meny;(1965) sixth graders profited

more from reading”than from listening.

-

By far the most exhaustive 1nvest1gat10n of thls ques- .

tlon was done by Durrell (1069) He -covered all grades from

- -

a

L



e

%ot

69

1 to 8 u31ng approxlmately 3000 to 4000 pupils per grade.ﬂ
‘His results showed a definite 1nteraction of age and modality.
Listening was-superior from grade 1 to grade 5 while reading‘
:was euperior from grade 6 to grade 8.
| D98p1te some conflictlng evidence, generally the con-

clusions of McGeoch and Irion (1952) and Day and“Beach (1950)

were upheéld when listening was .compared with reading. Listen-

ing is superior for younger cfitildren; however, reading becomes

increaSingly more effective with age until, at approximately

age 11 or 12, reading becomes superior and remainseso ‘there-

- after.

POOR READERS

N k!

©

There ‘has been very litile research comparing visual~- - i

~and audltory-perceptual abilities 1n poor readers In good
readers most of the studies eentered on learnlng eff1c1ency
Signlficanfly. 1n the case of poor readers. the magority of
studies have centered oh perceptual processing. . - /(f
K?tz (1967) gave second, r;urth. and sixth grade normal:
‘and retarded readers two discrimination tasks in both modal-.
ities. One task involred discriminating between pairs of. one
syllable English words, the other involved iécriminafing

between pa1r° of one syllable Hebrew words. The normal

reé%ers were clearly superior to the retarded readers 1n all



A

1nstances. the clearest separation belng obtained at the

‘sdcond grade - eveﬁ. In both groups. auditory dlscrlmlnatlon

. was superlor for Hebrew words, whlle v1sua1 dlscrlmlnatlon

was superior for English words. An earlier study by the same '

author (Katz &. Deut%fh. 1964) revealed similar results. These

'resultsiponfllct w1th the results of the majority of stuéles

*wlth normal readers. ‘In those studles rev1ewed whlch employed
normal readers nly. the opposite relatlonshlp occured. i.e.,
the audltory odallty was more effectlve for meanlngful mater-
ial whereas t‘z v1sual“moda11$y'was more effectiy, forfnonﬁ
meanlngful more difficult material. Katz suggegde that a

_lack of equlvalence in familiarity between the Hebrew audltory

and Hebrew visual wordg mlght account to some extent for the

opposite interaction. Aﬁother possible explanation might be
offered, i.e., there was one notable difference between both
of the Katz studles and the other 1nvest1gatlons In the Katz
studies, tbe subjects were drawn from a population of negro"
'ﬁales from a very low socio-economic area, whereas in the
other 1nvest1gat10ns middle~- class white children were used.

A significant flndlng in the Katz (1967) study was jhat
the dlfference between the normal and retarded readers in

,audltory dlscrlmlnatlon of Hebrew words was greater than the

dlfference #n visual dlscrlmlnatlon ThlS does suggESt the

possibility of a character;stlc "difference between goqd and

poor readers‘:in the relative efficiency df the wisual and

L. _—~
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 auditory modallt;es. 3‘fgr‘j. N
| Katz’ also found that her dlscrlmlnadaon taSks separated
normal from retarded readers most dTearly at the grade two

.

1eve1 and that tH{s difference was least in grade six. This
finding lends support to £;; view of Reed (1958) and Rourke,
" Oorr and Ridgely (1973) that def1c1ent perceptualiskllls may
he of primary importance in determinfing reading dlsablllty
at pﬁg7zzgiier stages of reading instractioa{lwhereas a
geficiency in other higher order skills (e.g., symbolic
proce531ng) may be more 31gn1f1cant .at a later Stagew=There
15 gsome reason to suspect that this view. may apply more .
readily to visual-perceptual skills than in the case of
auditory-perceptual skills. In the Rourke, Orr and Ridgely
. (1973} study which was part of a longitudinal investigation
including the orlglnal study by Rldgely and Rourke (19?1).
the retarded. readers were 1n1t1ally (at age 7) comparatlvely
deficient in both visual- and auditory-perceptual skllls.
Whlle they coatlnued to perform more pcorly than the normal
readers with advancing years, they made greater gains in
vlsual- than in auditory-perceptual ablllty That is %o say.l
! . at age 11 the retarded readers dlffered;from normab readers
) §to a greater extent on audltory—perceptual tests than on
v1sual—perceptual tests. Addltlonally. in a cllnlcal settlng.‘

the present author has repeatedly noted_that the.performances

. of Oldef_(ll and 12 year-old) children who have severe

-
r
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readlng dlfflcultles tend to'Be/blearly ‘MOr’e 1mpa1red on: - W'ﬁﬁf

'aud\tory—perceptual “testis than on testi meaLsurmg v1sual-

e

Muehl and Kreme (1966), using'dot and tone pitﬁerﬂsz"

perceptual skills, -
' n

semllar to those employed in the aud1tory-v1sual 1ntegratlon -

(e.g. ., "Birch & Belmont. 1964) presented four matchlng

tasks. t& first graders at the begxnnlng of the school year. '

' The tasks 1ncluded v1sual-v1sual v1sual-aud1tory. audltory-
visual, a;d audltory-audltory matchlng Reading achleVement
was measured at the end ‘of the school year and. extreme read-
ing groups were selected and matched fbr I1Q on the Lorge-
Thorndike Intelllgence Test. While both the v1sual audltory
and‘audltory-V1se51 (between modallty) taské’predlcfea iater

] readlng achlevement. the dorrelation’ between V1sual audltory
matchlng and readlng was con51derably hlgher %han that between
aud1tor&-v1sual ma}chlng and reading. Although nelther of the
w1th1nvmodallty tasks contrlbuted to pred{ctlng later readlng
achlevement matchlngﬂylsual palrs was the ea51est of all
four tasks forﬁa%l children Whlle matchlng audltory palrs

'was the most d;fflcult Thls 1nd1cates a marked superlorlty

. oifthe vlsual modallty over the audltory modallty for thei

o

rceptlon ‘of non-verbal sequenxlal material 1n young Chlld-

ren regardless of readlng prof1c1encya rlllmer and LJnder

- ‘\ ,, Fa
£

(1970) also found that v1sual perceptlon was - betterfthan

audltory perceptlon for non-verbal materlal among poor readers
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rade. poor readers were morefproficient in re-
c%jllng color se;;EﬁEES presented visually ‘than they. were in’

recalling the names of, éhe sequences presented addaigrally.

s

Whlle retarded readers in grades 6, 7, and 8 performed as well

. as %heeaverage and advanced readers did not proflt from the

as average and advg;ced readers on a vlsual reactlon-tiMe task
(colored llghts). they were poorer on an auditory reactlon-tlme
task (pure tones) 1n a study by Walters anéazosowskl (1963)
However he1r retarded readers who were glVEn rewards did as

well as the average and advanced ‘readers on both tasks, where-

rewards.‘Thls-lntroduces a possible motivational factor for .

L4

poor readers during auditory perceptual tasks requiring sus-

-

tained attentlon | | ' .
While the research comparlng v1sual- and audltory- per-

ceptual skllls in poor readers has been scant, several obser-»

_mvatlons can be made. Flrst. the dlfference between good and

poor readers in both v1sual— and audltory- perceptual ablllty
appears to be'greater in younger than in older chlldren.

Secondly, the’dlfferenCe between audltory and vxsual percep—

tion of less meaningful materlal may be greater in poor read-

ers than in good readers. That is to say, poor readers. may be
'relatively poorer in auditory—percep@ual ablllty as compared

)
to visual- perceptual ablllty than is. the case for normal\

. e [

readers. However a mot‘vatlonal factor may account for thls

dlfferetﬁe. Thlrdly.nwhen the stimuli are non- -verbal and s

\ . A -\;'-"? o

SN




sequentlal. and when a matchlng response is r red. the _ .
' v1sua1 modallty is superlor to the audltory in poor as well | \‘*§§<a

as 1n _good readers. | . o | B

| In summar1z1ng the research in whlch the v1§ual ‘and

audltory modalltles have been compared dlrectly. it should

be p01nted out that the results are frequentky oEscurred and

sometlmes confllctlng because of several factors. Sample |

size and populat1“&@fharacterlst1cs dlffered cons 1derably.in

many cases. In many of the earlier studles. a very m1n1mal .

number of subjects was used Although most investigators em-

ployed unblased populations, several used highly speclflc pop-

ula}lons. Frequently, the tasks were not comparable from one

study to another-- there. were @if erences 1n the lc"cl of
”difficultypgf material and response measures. In ‘many 1nstances.

the auditory task and the visual task lacked "equIValency" 1n

both'stimulus and response characterlstlcs. In the 1nvest1ga-

tlons of normal: populatlons. $h& task in most instances was

a learnlng task, whereas.’in the 1nvestlgatlons of poor readers

the task was usually a uErceptual one., . jz ' | ' | ; .:.

Desplte these ’fferences,'several generallzatlons aref

e

possible, as #01lows. o | "D

1. For both good and poor readers. when “the 1nd1v1dual stlmuk}

c1ef »
contaln more than s1n§le - ents (e.g., nonsense syllables), ,J

. ¢
non—meanln J1l mdterial -ak all ages. 1When single stlmull

gpes»,e o ,f

)
the V1sualamoda11ty is cl;?rly superlor to the‘audltory for

@
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(e'g.} lights and tones) afe-emp d, there may not be any -
dlfference 1n perceptlon. B ‘ |
2. For boqh good and, poor readers. auditory- perceptual Sklll
t ds to be(superior Yor meahlngful materlal (e.g. words
and storles) However, this dlfference decreases with age and,,
1n the case f storles. the v1sual modallty becomes more ef-
fectlve after the age of 11 or 12.

T

3,eThe.dlfference between good and poor readérs in both visual-

and audifory—perceﬁxual ability appears to be.greater in

. younger‘thanfin older children.

: o |
L, For poor _readers, auditory-perceptual ability may be some- t"}

what poorer than visual in glder children than it was at the

abilitles may bekgreeter for

ers at all ages.

~ ¥

Speed of perception has recieved little attention in

< studies of-ﬁeadihg disabled children. whe.stuiies that are -
. 307 -

reported have concent:?ted almost entirely o visual percep-
tiOﬁ.. L. . - . - . ‘- i ‘9 . -
ﬂ;;%n’ xten51ve and falrly exhaustive 1nvest1gat10n 1nto

tde;aeuropsychologlcal abilities of older normal and retarded -

. o |
" . - :
- - 0
—_——— B ' _— -
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%eaders (aged 9 14) was carri ut by Doehrang (1968) ‘f{-”
Approxlmately 103 1nd1v1&ﬁal dependent measures were employedi l
1n this study., ranglng fromiﬂlmple motor skllls through per-

ceptual and verbal to 1ntellectual and cognltlve SklllS. Whlle

-~——~thé retarded readers were 1n2ﬁrlor to the normal refggers on a/’W\\\;‘hﬁ
t ) )
- great number of abllltles (62 of the 103 measures). by means 4

. _"‘ﬁ;-—"'
of several multlple correlatlonal technlques Doehrlng was

-

able to isolate a cluster of abllltles which dlscrlmlnated

between the groups most clearly. The predomlnant pattern of

o

deflClt was characterlzed by ' ... and interaction of visual
and verbal impairment 1nvolv1ng both verbal and non-verbal -
\:Isual skills and both v1sual- and audltoryhverbal skills."
Among the individual tests which Separated the groups most
clearly was a test which Doehring devbloped spec1f1cally fo:m
thls 1nvest1gat10n and whlch he called the bpeed of Vlsual

-Perceptlon Test. This test consists of. 13 individual sub-

tests involving verbal and non-verbal stimuli varying in
-~

complex1ty and meanlngfulness. The stimuli 1nclude 1nd1v1~
Jdual nonsense forms, gestalt fo . 1nd1v1dual %Pmbers and

letters. sequences of geom trlc form€, and sequences of

k-]

'letters. On each subtest ‘the subject 1s requlred to find’

. a partlcular stlmulus or sﬁ&uulus conflguratlon ‘on 2 pag ,)

-

Whlch is filled with llnes of reéhfqg stlmull and’ to und f_

line it as qulék;x“af possible. Thgacorrect‘stlmulus appears-' N

randomly throughout the series. For 1nstance. on one subtest,



various single letters of the alphabet are arranged randomly
d%n a page, 20 1etters to a. llne,‘§8 lines to a page. On thls
‘s%hﬁest, thesubject must underline all the S s as qulckly

as he can. On;another subtest, the correct st'mulus As a’ “four-
letter upit such as narp, while the other s imuli cén31st of

varrgys c?hblnatlons of tﬁe,same four letters (e -

npra, ete. ). On each subtest, a sample of the cor ect st'mulus

| e

is given at the top of the page. A prellmlnary test is gl
E%%fiSting of an 1llustrat10n of the stimulus to be identifi d..VV

er;mple of a sequence of test £1gures‘:n whlch this stimu-
}us ‘is underllned. and a short serles of - practf%eﬂltems.

Examples of the 13 subtesis taken from Dudley, QOehrlng.'and

= Coderre(1968) , with the correbt 1tem underllned are “con-

f;%alned in Appendlx A,

Rldgeﬂy and Rourke (1971) conducted .an 1nvest1gatlon

- * highly similar to Doehrdng s’ (1968) study employlng the same

7 and addltlonal tests, bd%%w1th younger d%rmal and reterded

readers (aged 7-8). The results were hﬁgrly s1m11ar to those

obtained‘by Doehning, indicating a- con31derable number of im-

1 young retarded readers as well. Agaln the

Spee of Vlsual Perceptlon Test was among the tests%hich

palred skills

dlscrlmlnated between the normal and retarded réadeﬁs most

'clearly. In fact, thls test\geparated the two groups almost
. ¢

as wellgégzdld he readlna tests. ln a three year follow-up

r study of the-Bame children (Rourke. orr & Ridgely, 1973) two~ .
< . - ' | -. % : . ) ’ \1.-\ -' . L l*—. *

J
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groups of retarded readers were selected. Qné group cgnsisted

- of tEﬂSe children who had 'improved most ih_re?ding; the other
. consi?ting of those who had made the least improvement\\ These.

. i -‘ o : } 0- L ] L] ” 1
two groups Mwere ‘then c-»g?iid on their original performances
. . - ‘ . -

& Rourke, 1971). The”SpeéH”di
5] _ ’
nly one othg; test of all 103

in the initial stydy
Visual Perbep$§; \
méasureé 'con:h‘&‘jj.b bed to ¥ d'cting later reading achie.'yemé\nt;‘
On thelSpeéd'df Visual Perception fest the performance of %he'

&
- ~

most-improved group exceeded that of the least-improved group

on all 13 subtests. The dif;ereﬁce was&highly~significant in “

‘the case of 7 of the subtests. This finding is particularly

‘comﬁelling in.view of the fact that none of the reading tests

contributed to predicting later reading achievement, It-gOééf

s

without saying that speed of visual perception appears_ﬁa,béY;
highlyfaSéociated with reading ability, particularly in

yduhg‘childrén. | ) ' _ .

Lol I
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L - APPENDIX B - N

EXAMPLES OF THE 13 SUBTESTS WITH THE CORRECT UNIT UNDER~
LINED. SPEED OF VISUAL PERCEPTION TEST ( DU'DLI;Y% DOEHRING
& CODERRE, 1968 ) \

4
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B - ;0 ~ APPENDIX C L ~Se
k/" : . 7 o o L L : _
~ “JEXAMPLES OF THE sxg_{ SUBTESTS. ADAPTED FROM THE SPEED OF .

@ VISUAL PERCEPTION TEST WITH THE CORRECT UNIT UNDERLINED

o - .b"\' &
@- . . | ﬁ _ "

1 d s e g h s v e s m "
(.
LN ' '
4 u m i b t d m b k r
5 | sbmf fsbm " bmsf fbms mbsf fsbm . .
4 rnap prna narp aprn . narp napr
5 psot spot Uops spot post . stop . /{
6 nest ntes _ sent tens nest sten
i\ i :

]
————
&

3 "“‘9 ) '(\
} \ s Iy .
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" APPENDIX D

EXAMPLES OF SECTIONS OF FIIM “FOR . (a) SINGLE—LETTER STIM-;‘.
VLI AND (b) FOUR-LETTER SEQULNCES SHOWING: THE PREPARATORY =
_INTERVAL (P1), THE STIMULUS INTERVAL (SI), AND THE INTER- T

' .7 SPIMULUS INTERVAL (ISI) _ :

PI (16 i‘rémes)

L 4
ounnﬂ‘nnnuuqnnnnuunnnnunnnnqqu nnnnnnnnnnnnnnn nnnn
. LS , ISI (61!- frames) :
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iNsTRUGTIONS . K
. e . . . .. . “ . ﬁ“ﬁh _‘14_). ‘
-eeh CeyP? . R e

: r
L o . o I - o ‘ B i

These tests will 1nvolve LOOKING AT separate letters such

as 2 and z and also groups of letters such as oadl. There are”

six different tests. In each test you will SEE many dlfferent
letters ‘or different groups of letters, but on each test only one:
letter or group of letters will be the: correct one. Before each
test begins I will SHOW.you the correct one° T will also SHOW you
other 1etters or groups of letters which are not correct. Then
yoli will “have. a “short practice session before begannlng the test.
. You willk be asked to prEss this (demonstrate) lever as qgisbly as
you can recognise the correct letter or group of letters, but you
are not to press the lever for any other letter or group.

— Subtests'

(1) On b\b first test the correcb lefﬁbr is (SHOU s),but you will SEE
many other letters alsce Evﬁ?y sc often you w*ll SEE
an (SHOW s); for examEle dyS5€rtySse Whenever you SEE
the correct letter, you are to press'theibver as quickly
as you can. Don!t press ‘the lever for any other letter, -
but if you do, don't worry about it, just wait “for the '
next letter. . ' o b -

We'll have some Eractlce now beforé we begln the testo Remember
to press oaly for (SHOI|s), remember(SHOW s) ‘
,/ VyUyS,Py Lyt +4S3€9Sslgo

- Now we'll begin the Test. Remember the correct letter is ( SHOW s).
S,1,C,d,5,¥,C,S5s¢ hﬁg,g,s Kyo
: /
Z (2) On thls test 1nstead of one 1etter belng correct, twoletters
are corrects Jou are toﬂpress the lever whenever you SEE.
< elthﬂr (SHOU’b or m)s; For ‘examble, t t,b, l a,mye |

Now wetll have some practice. before we begin’® the test. Remember -
tp press; for elther(SHOJ\ b 6r m), remember (SHOW'b or mo

S o ih

e L b,q,h,m r m, ,g,b t,o

- e . ) : L LI

83 -’

L

PR
4



(3)

ey

sy
-

' -~ four letters arranged in a certain order. The correct

Now wevll beg:m the Test. Remember, e:Lther (SHO‘.'Ib or m) :Ls '_ ; K ,§
coqrect. TyJsmybi8yuyb, .0,k m,d,y,b Sye ' :

ThlS test w1ll be a. blt more dmfflcult so I want you to pay
very .clgse. attentlon. Thls timey— lnstead of pressing the
'lever for -a separate 1etter, you are to press it only
after -you SEE - a group' of letters. It will be & gﬁbup of

group is ( SHOW f£sbm). The other groups are made up of the
.same four letters but the letters are not in the same orders
For exam le, sfmb, bfms, sbmf, fsbm, fmbs,.

) _‘We'll have some practlce. Remember to press for (SHOW bem),

remember ( SHOW :E'sbn)° sfbm, fsbm, smfb, fmbs), fsbm, mbfs,
‘mfsb, fmsb, fsbm, bEms; N

Now we'll begin the TesT. Remember, the correct group is- (SHOW fsbm).
fmsb, bsmf, sfmb, fsbm, fmbs, fsbm, mfbs, mbsf, fsbm, sfbm, '
fsbm, bmfs, fsbm, bfsm, sbmf,. .

This test wiEd bé like the last one but this time the correct
groupiis (SHOYW narp). The other groups are made up of the
same four letters but'sgain the letters are not in tbf same

order. For eyam 1e, ranp, apnr, narp, “parn, apron, s
P iaaiil

We'll have someJEractlce. Remember +to press only for (SHOW arp), -
remember ( SHEW narp). rnap, narn, pran, anrp, parw narp,
a.nI"P, E’ nrap, pal“n,. " R |

-~

&

_Now we'll begin the Test. Rememner the correct group is (SHOW EE).

EP: arpn, prna, nrpa, narp, n_rpa, arpn;\ rnpa, pran, narp,
ranp, ___Jg, apnr, rpna, nNarpse ‘ :

-
»

On this test the correct group is (SHOW spot )o Agaln the Ietters

will be the same ones but they will have a different order in’ the |

other groups. For exannle, pqst, spot, stop, tops, SOtP,y.

We'l} have some Eractlce. Remember to press only for (SHOW snot),

remember, (SHOY spot). pots, Spoty tpos, psot, snot, spto,\
psot, spot, Spot, post,. '
N . - ? .
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* Now we'llfbegin.the tesﬁ.iR@ﬁéﬁbér thgﬂcbrrect.éfoupié-(SHOﬂfspdti;J "
topSs, sgot,.psot,'sgdt,fsﬁto;:étép, sopt, tpos;_spbt,fspot;iz""

pots,fpost;‘tqps,'é?ot,.“ - L R o
S .“' | @ . lq _ ". . ‘ : . e
(6) On this test the corréct group is ( SHOW nest).« Again these !
" letters will have a different order in the other groups.
. For example, senty tens, nest, nets, ntes,e . ‘
Wetll have some Bractice.,Remember to;press:bnly.for ( SHOW nest),
. remember ( SHOW nest). tens, tnes, nest, sten, nest,nets,
T B ‘stne, nest, sent, ntesSy e - ' '
© Now we'll begin the test. Remember ﬁhe'cOrrect‘grouP-ié (SHOW‘nestJ{
sent, stne, nest, ntes, nest, sten, nets, nest, nets, tens,
. tesn,- sten, nesg, sent, nestye ' i ' .
W L e
, o ]
. : |
~ ,‘ ‘
/,5%- | )
P
- ' 3
Y
’ €
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'. These tests will involve LISTENING TO separate letters such

"as gland 7z and also Eroups of letters such as ocadl. There are *
six different tests. In ‘each tcst you will HEAR pany different.’
letters or ‘different grﬁhpa of lettera, but on each test only one -
letter or group of letters will be-the correct one. Before each )
.test begins I will TELL you the correct one. I will also TELL~you-

~ other letters or groups of letters vhich are not correct. Then

. - you Wlll have a short practlce session before/beginning the teste

" ¥ou will be asked to press this (demonstrate) lever as quickly as

you can recognife the correct letter or group of letters, but you

are\het~%9/pf3ss the lever for any other letter or group.

Sub'tesots oo '
(1) On the first test the correct letter is ( SAY _) but you will HEAR
. many other létters also. Every 50 often you will HEAR ‘
an { SAY s);,for e.\.amgle d,SyeytySye Whenever you HEAR
the correct letter, you.are to press the lever as quickly -
as you can.ARontt press the 1&Vver for any Sther letter,
’ but if you- do, don't worry about lt,‘ ust wait for the
%6 letter, ;_ﬁr

Wetll have some: gractice nOW'befnre e begin the test. Remem?er
to press omly for ( sAY 8), remcmber( Ys). )

o V,u,s,p,f,t,s,e,s,ru,. . o
. How we'll begin the Teot. Remember the’correct letter is ( SAY S)e

.;,u,c,d Ss¥14Cy S,o,e,h,q,g, ka-

-

L4 .

+ (2) On tiis test tead of one létter: being/correct, two 1etters
\ are -correcte You are to ‘press the lever whenever you HEAR ’
either ( SAY b or m);@for example;  tyby 1 121y

Nou*we'll haye -some p ctiee before ueubegin the test. Remember -
to press for either (.SAY b or n), remember ( SAY b or 1)
-P.ochhuﬂiralﬂ,vc’;':ﬁvhq}ﬂ ' S

4



3)

{n)

(5)

,_ Now wetll begin the Teste Remember, either (SM b orm) is .

correc‘ﬁ. r,j,m,b,g,u.b t, n,l»,m,d,y,b s,.
This test w:l.ll be a bit more difi‘:.cult so I uant you £0 pay
.~ very close attention. This tine, jnstead of pre.asing the
' ‘ lever for a separate letter, you are to press it only
- after youHEAR a _group of letterss It will be a group of
. four letters arranged in a certaizi orders The, correct . -
. group is ( SAY fsbm). The. other groups are made up of the
- . .same-four letters but the letters are not in the same order.
_For exa_r_@le, sfmb, bfms, -sbmf,. fsbm, fmbsye

We'll have some practice, Remember to press for ( SAY fs bm),
‘pemember ( SAY fsbm)e sfbm,” i‘sbm, smfb, fmbs,.. £sbn,. mbfs,
mfob, fmsb, fsbum, bfsye

Row we'll begin the Test. Remember, the correct group is (.SAY i‘.,bm) :
fmsb, bsmfy sfib, fsbm, fobs, £sbnl, mfbs, mbsf, fubm, s{bm, h
Fsbm, bmfs, fubm, bi‘..,m, sbmf re ' '

This t,est will be l:l.he the J.ast. one but this t:f.me ‘che correct
group is ( saY __m). The other groups are made up of the
same four letters but. aga:.n -Lhe let.ters are not in the same
ordere. For example, ranp, apnr, ___I__'g, parn, &prhye

We'll have some Eractice. Remember to press only for ( SAY __3_;33_),
‘remember ( SAY ¢narp)e Tmap, D2IR, Praf, anrpy parn, narp,
h anrp, na_!?v nrapy parmnge M - |
How we'll begin the Teste Remember they correct\group is ( SAY ___:_.'_-p_),
., Darps arpn, proa, nIrpa, _._I.'B’ nrpa' arpn, Inpi, pran, ,_..I:P.v
: ranp. ___123_5 apnr, Ipnd, . __I_'RH

On thie test*the, correct group is ( SAY snot). Again the letters’
will be the same ones but they “will have a dii‘fercnt order in the
other proupss For example,- post, Spobt, sStop, topS, sotp,.

We'll have sone E ctice. Remember to pre..;s only . for. ( SAY mot,), .

remenber, { SAY spot)e. pots, gpobt, TPOS, psot, spot, Spto,
pSOt, SPOt, SBOL, POStye - .

et

.-FL
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NOW'ue'll begin the test. Remember.the correct group s ( SAY spot ),

o -“ - tops, aPOt, 'PSOty spot, '5pto, stop, SOPtt tPOSu SPOtv SPOtt

pots, post, tqps, E Lyeo T o - -

‘ (6) On this ‘test - the correct group is (SAX' nest). Again these
letters will have a differenu order in- the other groups.

For exam 1e,'sent, tens, nest, netd, ntes,.

—

ionly fgr (SAI ﬁcst);

L]

We'll have some pra ractice. ?emcmber to prass
remember { SAY neut). tens, tnes, nest, sten, ncst,nets,

kS

i
~

b stne, nest, sont, ntesse:

Now we'2l begin’ the test. Remember’ the correct group is (SAY nest).
negt,~sten, nets, nest, nets, tens,

L4

sent, stne, nest, ntes,
_tesn, sten, ngst, sent, nesp,. C .
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" APPENDIX ¢ . L
. Table 6

*  Summary of Ané.’lyai”s of Variance of Latency of Responsé
for Age, Reading Level, Order of Presentation, Modality
- and Complexity (Subtests 1 & 2)

o

Source X - df ) - MS P
Between Ss o : 4
- (A) Age t 1.149 36, 58%
{(B) Reading Level 1 0.012
(C) Order © 1 0.060 1.55
AXB N 40,029
S AXGC 1 0,014
BXC - 1 - 0,086 2,21
AXBXC ° -1 - 0,002
Error 56 0.039
Within Ss ) o . ) !
AXD 1 0.045 2.4t
"BXD - 1 0.001°
C'XD 1 0.005 -
AXBXD 1 0.025 1.36
AXCXD 1 . 0.003 '
BXCXD 1 0.075°  4.09%
AXBXCXD 1 0.016 |
. Error . . 56" - 0.019
-~ (E) Complexity 1 0.451 '55,63%%E%
AXE . 1 0,021 2.59
B XE 1 - 0.002 ‘
C XE 1 . 0.000.
AXBXE 1° 0.000
AXCXE 1. 0,006
BXCXE ~ 1 0.001
_AXBXCXE 1 ~@.,007 .
Erro¥y 56 0,008 ..
DXE -1 0.021 - JL4,20% .
AXDXE. 1 0,012 = 2.37
BBXDXE 1 0.001. .
CXDXE 1 . 0,608 ° 1.53

3
- \D
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Table continued -
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0.004 '
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Summary of Analysis of Variance of the Simplé Effects ot/
~ Modality X Complexity- Interaction for Latency of Response
N = - for Subtests 1 and 2 - e

- ‘T'——m- }—“— - / g
- Source S afr LI mMs F

(D) Modality for . .
(eq) Complexity, " e - ‘
level 1 = - 1 - 0.059 5,05%
D for ep i 1 0.002 . : B

. Error : o112 ) 0.012
-(E) Complexity for - o S

{d4) Visual _‘i 0,139 - 21.40%=#

E }or @o) Auditory - 0.332

Error 112, 0.007

% p<.05
*#% p {,001 , :
K ’ LY




Summary of Analysxs of Varlance of the Simple Effects of
Readlng Level X Order X Modality Interaction for Latency
. of Response for Subtests 1 and 2

S ———— e

Source T B ar ‘ MS_‘ - F -

(C) order X (D) o \-
Modality for

v

{(bq) Younger - 1 0.145 5, 04
} D for (bz) Older 1 0.015
Error ' 112
C for (d ) Vlsual ) 1- 0.049 1.73
¢ for (d2) Auditory 1 ° 0.001
~ Error - 112 .0.029 .
D for (cq) Ordér 1 - 1 -0.,003 y : S
D for (c ) (Order 2 1 " 0,099 5,35%
Error - .56 0.019
* p<.05
| ~
o=
‘\\ ‘f;. -
; ? / *
Vo
h ' L | o - e
" . K r \._ﬁ"‘-—‘"ﬁ——
- -
% » B



| Table 9 ,
| | . | N -
Summary of Analysis of Variance of Latbncy of Response

for Age, Reading Level, Order of Presentation, Modality
.. . and Complexity (Subtests 3, 4, 5, & 6) "

-

Source -~ af . . mMS  F
Between Ss . -
(K) Age 1 15,246 60,3 %%’
(B) Reading Level 1 0.412 1.63
(C) Order 1 1.844 7026**
AXB 1 0,148
AXC 1 0.039- -
BXC 1 . 0.066.
AXBXGC 1 | ‘0.035 *
ror . ' 56 0.252
within Ss - | ;_'_-;* .
. ot -
(D) Modality - 1 7.958 B2 . 4ekns
AXD - ¥ 1  0.1k2 1.47
B x D " . 1 & N 0.250 2.60 .
CXD 1 0,811 B.40%% -
AXBZXD 1 0,017 :
AXCXD 1 0.109 3 1.14
BXCXD 1 0.015 :
AXBXCXD 1 0.125 1.29
Error 56 0,097 _
(E) Complexity 3 0.219 - 5.98*%
AXE 3 0.072 1.95
BXE 3 0,029
CXE 3 0.Q09™
AXBXE 3 0.032
BXCXE ' 3 0.017
AXBXCXE 3 0.013
‘Error - - 168 0.037 . ,
DXE 3 0.069 . 3.24*
AXDXE- -3 0.007 |
BXDXE 3 0.027 = 1.25°
Cc X D X E :‘3; 00052 2-1'”""

P



oEEE-
Wi

TTTTTTew

"0.078

0,009
0,010

3 :
0,020
*E 163 0.021
w5
* < | 05
## p (.01
#%% p (,001 .
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- . Table 10

Summery of Analysis of Variance of the Simple Effects of

95

Order X Modality Interaction for Latency of Response for
o ‘ .

- Subtests 3, &, 5, & .6

S J N

source, - . af MS F

[ ' L ~ \

(D) Modality for " -
1.650 17.09%

(c,) Order 1 : 1 ‘
D for (¢p) Order 2 1 © o B8.732 ARL S
Error 56 - 0.097 .
(¢) Order for (dq) Visual 1 0.006 .
) C-for (d2) Auditory 1 ~ 24550 14,61%
. Error 112 .
4 - -
*  p<.05 o -
- wesp (001 . | :

(2N
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' B - . mTable 11 e
Summary of Analysié of Variancé of latency of R'é‘sp,on‘se -
; of Younger Ss as a function of Reading Level, .Modality,
and (}'omp;_l.exity _( Subtests. 3, 4, 5, and 6. )!\" "
‘Source . af . MS- . F
. Between Ss . o | ’ .
(B) Reading Tevel - -« 17 0.527. ° 2,19
Error’ * .30 0,241 .
Within Ss - . SN
N . ‘(D)r,‘M'Odality | 1 2,988 37_?’1*’**
. tfBXD 1 0.198 . 2447
- Error - ‘30 0,080
. L ,
(E) Complexity 3. 0.126 2.50
BXE . 3 0.047 ,
Error o 90 0.050
DXE S K 3 0,026 ]
~ BXDZXE BN 0,077 1.56 - - -
| jE:|:-rcn;- <. 90 0.049
s22 p L0010, - - T
[ B T
) A
- ) -‘h -



) Table 12 ) *
- ) Summary of” Analyé:.s of Va.rlance of Latency of Response :
of Older Ss as a Function of Reading Level, Modallty ang.
) . Complexity (Sub‘tests 3, ll-, 5 & 6
. L — .
.-  Source . . af. . MS r?
B Between S8 - _ .
3 ..(B) Reading Level 1 0.033
o - Error 30 - 0296
' .. yithin Ss | | T
(D) ‘Modality - i | 5,111 - 59.22%&%.
BXD 1 7. 07069 S
Error 30 0.086
(E) Complexity 3 0.166 9,.26%#
BYE 3 0.014
Error - 90 0.018
DXE 3 0.050 4.23%%
BXDXE: 3 0.024 - 1.99
-Error g0 0.012
#* p .01 .o .
FE- X E <.001 . .‘ 5 . .
, . B < s -
! o
;f:'{"" :
o B , b
ks »
. -
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e Table 13 . -

, 2

'-Summaryiof.Analjsis.of-?ariance of Simple Effects:of Mod-

“ality X Complexity Interaction for Latency of Response of
- Older Ss'(Subtests 3, 4, 5, &6) . .

I

Source .. af *,” ‘Ms - P
(D) Modality for (eé) R
- Complexity level 3 1. 0.846. = 21.11%=e
D for ey -1 0.929 . 23 .16%%x
D for es . . 1 1.588 3G, 5t
D for ep | 1 1.898 47.328%%
_ Error 224 - - Ow0l40 :
(E) Complexity for .r
(d4) Visual T 3-- 0 040380 1.6
E }op (dp) Auditory 3 0.182 _ B.27n%
Error | 336 0.689 a
. _ _} a
: *4 ) <‘.01 ) _ : = \ ‘
T & p (001 ' ‘ : .
. N .- i%;{“ E
C . P -
E 3 ? e @
1 .
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) | ~ Table 14 . o
" Néwman-Keuls.Test of the ﬁj.ffe'fenc_es Between all Pairs
of Means for Latency of Response of Older Ss on the
. . JSAPT (Subtests 3’ ll'. 5. & 6)
: 6 5“‘::' l" 3
% :
6 |%-—-- = 001 0.08* . 0.,16%"
) 5 —— : ';"_‘ K 0407 _ 0.15%
A ---1' R " e " 0.08
4% P < . 05 ‘) hall 2
<4 .
‘-,‘. . '
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o 'rable“15 o |
Summary of Ana1y91s of Variance of Error Scores for Age.f“
Readlng Level, Order; Modalitx COm lexiEy (Subtests o
_ E 5 - o

1! 2. 3' ‘
w . g S
" ‘ { - N — A- —— o " -
Source R - .?-’“Méf S
Between Ss _ .I -
= - . _ o,
(A) Age 1 6.053 63,31 %%
(B) Readlng Level 7 1 1,765 18, Lpx*n
(C) Order * ! 1008 10,84 = .
-AXB 1 1534 16, 0lyrxs S
AXC 1 0.126 1.32 o
ii}%‘g < c 1 0,292 1 3,05 7 g
; 1 0.035 . o
Error - T 56 0.096 . \\
Within ss- ¢ éf S ‘
_ L)
\&D fiodal ity 1 0.127
AXD , 1 0.23% 1.64 -
BXD : Voo 0,307 - i 2.43
C XD 1 0.848, ' 5.95% ”
AXBXD 1 0.01%
AXCXD o1 0.427 2.99 -
BXCXD 1 0. 44k 3.1
AXBXCXD 1 0.026 .
‘Error : 56 0.143 T .
(E) Complexity ) 5' 0.426 Ty, 49***
AXE. 5 0.261 2.76% .
BXE 5 0.236 2.49%
CXE". 5 0.072
AXBXE SR 0.097 1.02
AXCXE 5 7 0.019
BXCXE. 5 . 0.118 1.24
AXBXCXE .5 ' 0.035
Error 280 - 0.095. ,
DXE’ 5 0.245  S.o7Ees B
AX D X E 5 0-296 kS 4-41*** . "y
BXDXE 5 04053 ' 1.1
CXDJXE 5 0.039 . :
4. r—-_-'-"'_""‘ " . - . -—
. ‘ -
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. mable 16 . &

g “ : . B ’ . “r [+
summaryeﬁf Analysis. of Variancefof Error Scores of ‘Youn-
ger Ss for Reading Level, Order, Modality and Complexity.

S | . . . 14

. Source . | , | af - MS o <P
Betweén'és | o . : ' v
- (B)-Beading Level R 3.2§5 zz;ﬁh*** _ -
- (C) Order. 1 .. 04923 6.29%
T 'BXC | 1 70426k 1.80 .
Error 28 © 0.147 ' o
Within Ss | B
(D) Modality - 1 0.352  1.70
BXD -1 0.249 1.21
" CXD- 1 ,1.239 5.99%
BXCXD 1'; .. 04128 .
Error . | 284 - 04207 '
(E) Complexity 5. 04519 h.1w
BXE | 5 -o0.281 1.91
CXE - - 5 -7 0,087
"BXCXE 5 0.022
.Error 140 ¢ 0.12
"DXE C 5 0.376  WB.92%% .
CXDXE 5 04031 -
BXCXD XE . 5 0:292 - 3.83%*
Error LY 0.076
*»  p<.05 R
% <.01
##% p £.001
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VT mable 18 u - o
,Summary of Analys1s of Variance gf Slmple Effects of 4
| Readlng Level X Modality Interaction (Error Scorea ofg;‘

—ID *

Yéhnger Ss for Order 1)

- Source - o df MS- ~F

'

A (B) Reading Level for

(dl) Visual 1 0,067 5.18¥%
for. (dz) : ' e
Audltory, 1 - 0.366 28,12%%%
; Efror . ~—28 0.013
(D) Modallty for (by) : |
© . Good Readers i - 0.,010 ‘ )
D for (b2) Poor ST ‘ ' o
Readers 1. . 0.509 15,91%%
Error | 14 0.032 ‘
. R ] _ . )
] - B jl s --.. ; e . T . .
« p (.05 o " | .
% B <.01 ) '

#*% p £.001
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Table 19

Summary of Analysia-of”Variahce_of Simple“Effects of.

Modality X Complexity- Interaction’ (Error Scores of

. S Younger Ss for Order I) -
-

-

!

Source - ar 'MS ... F

(D) Modality for (el)i'

Complexity leve 1 0,017 -
D for ez 1 - 0.198 - 1.71
D for eg 1 0.613 §.20%
- 'D for ep 1 0.349 3.01
D for e 1 0346 &.ou*
D for e 1 A475 12, 72%%
Error - 84 Q.11 -
(E) Complexity for . ‘ : .
(d4) Visual : 5 0.090 1,42
E Tor d2) Auditory - 5 0.497 7., 72u%%
Error ‘ 140 0,064 :
* p<.05
#% p (.01
E-2-2 4 E<.001
f
N “»
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_ A Table 20 n K \\
Newran-Keuls Test of the Di',fffﬁ‘;;-enhesy Botween all Pairs of
Means for -Error Scores of Younger Ss on the SAPT on sub-
ST tests 1. 24 3i 4, 5, and 6 for Order I :

e d

. 2z b s .3 6

ceme 0,07, | 0.27%  0.33%  0.39%.  0.b1*
Cmem mme— 0.20% . 0,26%7  0.32%  0.34%

- - - - 0006 ) 0.12 0-11.'

w W &N

 m——— - e - . :—--- ———- -';""_" 00‘02-
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|
‘ Table 22

r.Summary of Analysia of Varlance of Slmple Effects of

‘ Readlng Level X Complexity Interaction (Error Scores df’

Younger Ss for Order 11)

‘ N | | . o : ' -u ‘ . | f\
Source - _ ,-"df“ Ms T
(B) Reading Level for - . LT )
: (eq) Complexlty ' - N
1evel 1 .1 0,020 . ‘ >
(ep) 1 0,359 k,39*
§e3) 1.. 0.56 7.18%
(el 1 . . 0.088 1.06
(35) -1 0-006 N
1(;,@6) S | 0.091 1.09
ror 84 0.083 . .
¥ p <¢05 ’ -

. 108 .
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‘Table 23

JLHSﬁmmary'df Analysis of Variancé-of’Eppdr S¢bres-of'014
der Ss for Reading-Level, Order, Modality and Complexity -

P

-

[

. Source - ..

e

af . WS F
_‘Between ss . ’
- (B) Reading Level 1 0.004 DR

‘(C) Order - . 1 0.211 4.?.4*

- .BXC 1 0.062 . 1.40

' ‘Error 28 0,04 3

Within Ss

(D) Modality 1 © 0.008 \

S BXD.TN 1 0.111 1.59
CXD - 1 0.026 '
B-XCXD 1 0.3 L, 88#

. Error 24 . L

(E) Complexity 5 0,168 3.01% .
BXE 5 0.092 : 1.71
CXE 5 0,054 1.00
BXCXE 5 . 0.079 1.46
Eerr ’ }I-O 0 . 05"']' 7y '
DXE 5 0,105 . 75%%
CXDXE 5 0.059 2.10
BXCXDXE .5 0.060 2.12
Error ‘ 140" H;g1028 N

* 2 <.05 ’

- % p (,01
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rable 24 -

. ' iy _ S o o
Summdry of Analysis of Variance of Simple Effects.of Mo=--
dality X‘Complexity Interaction for:Error Scores of Older .

Ss
a8 .
~ Source . | daf ‘'Ms . - F )
(D). Modality for {eq) S
'Complexity 1evei 1 1 « 0,066 1.88
D for ez DGR | - 0,029 , :
D for ej 1 v . 0,282 B.06%*%
D for en 1. 0,00k
D for eg 1 0,000 : é/
D for ep 1 0.219 - ~6.27%
Error 168 © 0,035
(E) Complexity for ' | |
(dq) Visual 5 0.099 2.440%
E for (d2) Auditory 5 0.173 - 4.,23%%
* j o] £.05
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| y Table 25 L T
Summary of Analysis of Variance of Simple Effects of = |
Readmg Level X Order X Modalj ty Interaction for Error
Scores of O er Ss .
: , “
Source- _ g MS R F
(c) order X (D) Modallty - o
for (bsj) Good Readers 1 ..  0.022 -
th D }'or (b2) Poor . R - CoaEl
- Readers 1 *. 04251 . 4.39%
-,Error . - 56 0,057 ‘
. +% E(.OS 2 “.. ' ) - (:
. , , ,
v
e
i



Table 26

Summar& of Anal$51s of Variance of Slmple'Effects of Order
x Modallty Interactlon for Etror Scores.of Older Poor-
Readlng Ss : o

= . . .
. 1]

“Source - . 4af  Ms P e

(C) Order for
(d4) Visual
%or {d2) Audltory :
Error 2

0'0 008 = .
0.261 B.32% .
0,049 - )

@

- - . . - L .
. - . 5

* p .05

4
o ~
~
1"'1_, -
R !
o~ i ; '
L]
. P
~ /
- |
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