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PREFACE _
The present report represents @ wajor effort‘of reselrch personnel in S y'
the Montgomery County (Pa.). Intermediate Unit to investigate psychological- -

'process" phenomena of visual and auditory sensory modality type in young

~

L)

¢

children. This report hao been in preperation for‘oeveral years due to varie
ous interruptions in each of the 1 veotigatdt‘e scneguies &ssociated with
running day=to=day shcool activities. The research actually stems from a
pilot study conducted in fall, 1973, and the actu71 project that was carried
out during February and March, 1974. The present project is actually the
‘ aecond major effort by the Intermediate Unit to examine the tunctionfng of
oensory modalities. The first major efforts in this regard were carvied
out in connection witn the initial efforts of the National Regional Resoutce
Center of Pemnsylvania (NRRC/P), this first set of efforts has already been Cﬂd§
emply descxribed in three reports: Mann onger, and Croee (1973); Proger, |
Mann, Burger, and Cross (i972){ and Progexr and-Mann (1973). The third set *
of efforts to study sensory modality functioning have occurred in connection’
with a Title III (Blementary and Secondary Education Act of 1965) Project
entitled "Secondary Learning Disabilities Curriculum Developéent~" the 1atter% .o
project was directed by. Dx. Goodman during 1974-1975 and 1975- 1976 ahd has
produced several publications (Goodman & Mann, 1975a; Goodman & Mann, 1975b)
A publication yet o be released by Dx. Goodman will contain findings on the
third project "to deal with sensory modality phenomena. As the reader can see,
the gopic has been and continues ¢o be one of interest to Intermediate Unit -

otaff who have had some form of contact with the learning disabilities move-

ment . ) : o
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N INTRODUCTION

Educators who have been trying to implement individualized instruction

A

"« have ofgen relied upon the concept of sensory modality preferences. In its

’ 9 . pimplest form, ;he model of modality preferences postulates a learner to be

basically either of audile t%pe (auditory strength) or visile type (visual
otrength). Presumably, if a child vere basically diagnosed through varioua
.asgessment progedures to be an audile 1earner, the educational programing
opecialist could then offer the child activities that would avoid his visual
deficits and instead would capltalize uﬁ%n his auditory strengths. Many
laxrge, reglomnal, 1nstructiona1 materials .centers have offered services for
programing to thé.relative sensory- strengths and'wqunesses of children. In
fact, a mumber of; diagﬁostic and scfeening‘tests have embodied the conéept
of assessing gensory modality preferences (e.g., Illinois Test of Psycho-
linguistic Abilities, Detroit Test of Learning Aptitudes, Slingerland Screen~
ing Tests for Specific Learning Disabilities). Yet, aptitude-treatment inter=
action (ATI) research (witﬁ sensory prgference as the "aptitude" and p:qézams
' ing to the predominant sensory strength as the Ptreatmeﬁt"5ih&svy§éide& véry’
.disappointiné results. Oae reason often given for this situation is the lack
of‘édequate aptitude measuring.devices. The present st;dy looked at different
# methods of measuring sensory modality preferences as a possiEle determinant to
-this'poor ;howing gf previous %?; research. .Besides examining what might be a
more effective way of measuring modality preferences, the study also sought to
éxamine patterns of consistehcy amoﬁg the.different modalit; measurement

_methods., TFinally, the stud add;esséﬁ the question of how such modality pre-

ferences are related to highdand low achievement patterns in ongoing school

work. \ v !
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REVIED OF LITERATURE R .

~

Several reviecws of AT! research have been conpieted'(BerlIner & Cahen,

) ﬁ973; Bracht, 1970{ Salomon; 1972). Yhile these revjews were net sneclfically

. R / .
almed at sensory moda?ity phenomena,’they pointed out a number of issues that

surround the very poor showing In ATI research
Yssaldylke (1973) examined diagnostjqﬁprescrigflve teaching and how it re-
ﬂate to ATI research He found five studies that dealt with the concept of

sensory modaﬂity preferences (Bateman,. 1968; Bru!n!nks, 1967, Janssen, 1971;

;Sabatﬁno & Yﬂﬂeﬁdyke, 1972; Sabatino, Ysseldyke & Woolston, T973) ‘Al} found

. negative results relative go the idea of differential programming based on

sensory modallty preferecnces. While discussing several flaws in such research

Vsseﬂdyke concliuded: ”The primary probﬂem interfering with efforts to cagry

.out methodoiog?ca??y sound aptitude=treatment fnteraction Investigations is a

lack of reiiab?e and valld delices which may be used to identify behavioral
(abﬁ?ity) strengths and weaknesses in children..'/Special edueators cannot afford

to provide programs for only those children who demonstrate behavioral def|cits, ‘

. " slnce, by chance, approximately half those defined as nondeficient 'will theoreti-

caﬂﬂy‘be false positives. On the other hand, few school districts can afford
speclaﬂfzed training for all children diagnosed as deficient by current un- .
reliable devices (Ysseﬂdyke, 1973, p. 26)." {ne current study attenptslto
study intensively the validity of seiected se;§ory neasurements and will not
examine their reﬂiabiiity.

Other studies have refiected upon the nature of differences between audi-=
tory &nd visual learning styﬂes. Chalfont and Flathouse (1971) have provided
a definite review, Snyder and Pope (1972) stud!ed phenomena dﬁrectly relevant
to the present investigation. | <;%

: ? | ortion

. Kazelskﬁs‘(ﬂ370), In a study related to the nonsense syllabie p

) . .
td *

g -

€ ]




MANN-PROGER-GOODMAN B . - - 8
SENsp7 MODAL I TIES :

of-the present investigation, categorized graduate studeots Into.either field-
dependent orifieid-ﬁndependent groups. ' Two nonsense- syllable lists of con~ '
sonont~vowel-consonant (cuc) type were presented In either an oral mode‘(spell-
ﬁng the syilables to the students) or an orai-visual mode (spelling the syk%ebleS'
as well as shownng them on cards) The comblned presentatlon mode produced ‘
gignificantly higher recall than just the orai models
4 Powers and’ Jacob (1975) reviewed severai studies_ In the regular education
realim, Contradictory patterns of findings were found in Oakan, Hiener; and |
Cromer (1971), Matz and Rohwer (1971), and Nelson (1970). Powers and Jacob -
ueed a directional map task Whereby‘normal s!xéh-grade children~had to'seiect
sequentiai answers that would tell how to go from one point on the map past
obstacles to another given point.’ Regardiess of JQ Tevel, Eﬁoseéfhiidren given
- oral d?rect!ons»d!d better than those children who had to read the directions

°

D S : ' :
by theriselves. - o : L

Epiﬂein (1970) studled sensoryjmodality breferences in iearning meaning-

ful words, rather than nonsense eyliabies. Two successive word lists were ‘

resented to undergraduate students In var}ous modal}ty combinations formad
by having auditory presentation (tape recorder) or visual presentetdoo
(memory drum) for the first Iist and Iikewise for the second list; thus, the
B combinations would be AA, AV VA or V. In referring to prevLous research
% : on sénsory modality effects (Laughery & Pinkus, 1966; Murdock & walker, 1969),
j Epstein commented: ''There Is evidence that modai!ty effects in free recall
} .are favored: by rapid rates of presentation...Rapld rates probably attenuate
! the ten%%gﬁz\:o represent viaual inputs acousticafﬁy, or tue tendency to pro-
1 Qide a-eommon representation for both Input modalities (pi;iPi).” Under a

| L
1

wrigten response mode, subjects did best with VA and VV ag input modes, but

1

>
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when an oral fésponse mode‘was;used, fhe most;effective combinatipns were AA
and W. : o o -
| v The;sensory modality Issue can be traced back to Was?burn §1916)} who
found that auditory presentation of serfal lists of words or digits is more

- effective foy immediate recall than visual presentation. Crowder (1971) has”
been one'of the main resea} ers in the modality areas; In reviewing more.
rec::i/yésearch (Corb 11is, 1966; Conrad & Hull, 1968; Crowder,. 1970; Murdock,
197', Murray, 1966), Crowder c;ncludes thét Qashburn‘s finding is still true. |
(Just how such modality differences affect higher learning actiﬂ%lie§ is less
we?] deIineat?d and is‘stqdied to some extent In the.presant.investigation.) ?
A recent theary proposed to explain these differémces Eprowder & Mérton, 1969)
sqgéesté: :‘A]tﬁough visual and auditory Input eventually lead to comparable

L ¢

‘forms of presentation In‘a central short-term memory (STM) there are logically

earlier; more*peilpherél, sensory memorie;, one fo} vision and one for audi-
tioﬁ,.which carry information In prelinguistic form. Crowder and Morton called
. ‘ . .
* the peripheral auditory memory Precategorical Acoustic Storage (PAS) and pro-
.posed that it holds information at least fo: a few scconds—dramatically longer
than the vfsual precétegorical store is belleved to persiét. The PAS‘systeh
s compromised by limited space capacity as well as limited time capacity,
however, aﬁd this lim?tation on space has observable-con&éﬁuences for Immediate
ordered recall tésks. As a result of the space limitation, each item in a
vocally preéented 1ist degrades the representation of previous items in PAS,
presumabiy'in a first-in-—firgt-oué manner. “Since only the last few items sﬁ a
séries are followed by few or by no new inpdts, the PAS effect (i.e(, recency)

-

is evident only for these items; that is, only list members which ake free of -

.

retroactive displacement from their companion list members are expected to

10
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show the advantage of extra information Hn PAS storage. Thus, two closely re-
lated ooservations, the conspicuous reCency effect with auditory presentation

and the nodaﬂity effect when auditory and visual presentation are compared, are
compatible with the PAS ggchanism: (Crowder, 1971, pp 5§7-588)(“‘ _

Sﬁdﬁan and Cresssn {1973) studied crossmodeﬂ transfer in severel& re- h
égrded children. ”Two severely retarded Down's syndromz boys were first

taught to match printed words to each gther (vTSuaﬂ discr!minations: and to -

- match dictated words to thelr corresponding pictures (auditory coﬁpreheﬁsion),

but were still Encapablé of matching the printed words to thelr pictures

. (reaﬁing comprehension), or of read%?g the printed words orally. They were

next taught to mﬁtch the dictated to the printed wordsﬂ’énd'wére then able -
to read the words @raiﬂy and with compr%hension. The learnad. equivaﬂences of
‘dictated words to picturee and to printed words transferred to. the purely
visual equiv@lence of printed wnrds to pictures. (p. 515)." .

. Waugh (1973) used the ITPA to classify children as audile or visile

learners. Using two different treatments of audntory type and two different

treatments of ﬁnsuai type, Waugh found that both audile and vistle learners

functioned equally well under cither type of modality presentation. . Again,

" the classical ATl hopes were dashed in a sensory modality settingl

In Tine with the present study’s emphasis on examing measurement pro-

cedures for assessing modality strengths, Levin, Divine-Hawkins, Kerst, and

.

Guttman (1974) devised an instrument to classify children as word learners

(learning from printed words) and picture learners (learning from line draw-

ﬂngs) While not congruent with -the more traditional audile-visile schema,

othe effort is worthy of mentlon here. Consistency 6f c]assiflcationqof children .

®
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vi . g . . o
was found., as well as some programming poss‘bllltiés on that basis of + *
identification. h o d
~
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@ PROCEBURE '

Treatment{ 'Each subject was given both an auditory and a visual bre-
sentatlon)of eocﬁ of ;)éﬁbtests.l Each subtest tappe& a dlffer?nt‘aipect
of sensory modality functioning. The '"treatment,' as such, was the appli-
cation of audltory;and visual tasks to the subjects under each of fhé 7
subtests. Q" |

Measures: The 7 sensory modglity measures could be qiassified under
four mzin types oféinstruments' (a) standardized épproacﬁ (the closure sub-
tests of the Revised Ili;nois Test of Psychol|ngulstlc Abllltles and the
reception subtests of the sg/ﬂ ‘battery); (b) controIIed laboratory approach
(duscriminatlon of consonant-vowel-consonant nonsense sy?labies, machjne:J

_ gauged reaction fime, and sequentlal digits subtests similar to the wec;sler

Intelligence Scale for Chiildren); (c) classroom-oriented approach (story-
theme coﬁprehension); and (d) teacher observation (structured ratlng-scales).
Thus, the entire battery given to,each subject wffh the exception of the
rating scales, which of course were completed by the teachers) had 7 different
types of subtests, each of which had auditory and visual components. Every

child took every test in the battery. All tests were indivfduaiiy adminis-

tered. .

L

- >
3

a

The machine usedi(Lafayette Instrumant Compény,Model 6302 B Multi-Choice

(=}
1

Reaction Times) cmployed a circular light stimulus (La@afettg Stimulus #4)
and a locally made door-bell buzzer device housed in a g@aI? box. ,A standard
teﬂegraph-key nesbonse device (Laféyette) allowed the subjg;t to turn off
eithe; the Tight or the'bﬂi?er. Jhe reaction time sweep hand allowed record-
qg down to hundredths of a second. The child recelved all the visual trials

t@gether and all the auditory trlais together. There were 5 practice trials

1]

dnﬂ”zo criterion trials for each sensory mode of presentation. The child

saw only the light bot (@ red 1ight was used), the buzzer device and the -

The reaction time task was centered around-standard laboratory apparatus.L

13
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AN ~PROGER-GOODMAN

SENSORY [ODALITIES: ’

.

..

back of the Eeection €ime apparamsD while the examiner SaW the sweep -hand

‘g0 each child asvfplloWB'

b

how £ast yod are. In th

‘»ﬁ‘ﬁ. . ‘

are gping‘to do some Eaces today.

7

===9"

-

. And this big Box lets me turn

?

~ The task’ was introduced

14

8 box I have a’ ged light. , In this box I have a’.

LY

bugzey molse = sort +of like'a doorbell.

éither the light or bﬁzzer on.

.

Thet black button lets ypu turn them off.

-

=

Two rehearbals ef each stimulus, were completed'and '
"then the five pracq}ce tri@ls of the initial moﬂality were presented

%he basig for the Kensense"syiiehie task was the eiassicai”stuéy by*
AArbher (1960) He 1gq§e4 at ell possible (2480) trigrams oﬁ consopante :
vowel.consonant (cve)Dform in terﬁ§ of meaningfulnese. (Because -of the
young age 1e§é1§ of the sebject§ it was decided to present on1§ cyc syl-

lables rather than longex versions as in Locascio. & Eey, 1974 ) Prior'to

13

"Have you ever seen & bcx like this before? 1'll

\We want -to se;e

Archer g definitive 1ist% there had only been the partial 1istings issued by

A5
Glaze (1928) and by Krueger (1934) Archer determined meaningfulness by ca

culating the percentage of hig sample (335'Un1versity of WﬂggoﬁsinAstudents

>
enrolled in introductory psychology courses) who could anSWer affirmatlvely

to one or more questions: "Is it a word? Does it sound like a word? Does

~

it remind me of a word? Can I u%e it in & sentence?‘(p.Z)."v In tpe‘pilot,

-

. study for .the curxent. sengnry.medality pxgieckoulo syllables”meme selected .

from the medium high meaningfulness range (51% to 75%) and 10 from the very
~.

high range (7@% to IOOA) The items were selected by means of & stamdard

-randomﬂzation table (Rand, 1955). However9 the pilot study showed that

'chese levels of meaningfulness were far too easy foxr normal youngsters of

‘this age (kindergaxten and first grade). Alsoa 20 auditory and 20 visual,

v
é

1~

*,

Xa

R e R L oy
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YV Co ayliables‘were gimply too many from a time standpoingp) Th&% Dfosr both aud:!.-= a
N tory and visual modes, twd syllables each were selected randomly from the ~
five, 1ow-meaningfu1ness ranges 1% to 10%, 11% to 20%, 21% to vz, 312 - . g//‘

¢ ko 40%, and 41% to 50%. The auditory syllables were different from the'
o visual syllables to avoid.practice efleéts.

e | The n?nsenzgksyllables’ig visgal fofmat weére presen;edﬂon 1%=by-3=ihch

oak tag cards.: Only one word was' on each Eard. The letters were printed
‘with a black felt marker pen. Each of the three letters.in a word was about

o 7/8 inch high and 1/211nch wi%g. 4The response format was multiple choice,
S »m;wiﬁﬁﬂéustimulus~card and éhxee,OPtlgn cards. The stimulus card had only the

,Word on(it, while the three option cards had a small number printed in the

gop‘right corner ("1, "2 " or "2*). Three setd of such cards were used as

K examples, while ten sets\Became the criferiop'tasks. In each set of cards,
. . N

e of

the child merely had to tell the examiner the correct number of card that
., das idenfical_to the stimulus. R \
- e A J
Each set of four cards were shown sequentially rather than simultaneous-

ly, with each* card being turned face down after being presented. . The audi-

3 - |
tory version was sigilar in-response format except that ehch stimulus and

.thg thrée options were %e;z‘;1oud to the chfld. 'Anjauditéry set wduld sound
as }ollows:‘"dggk (the stimulus ﬁa; actually DEé}. (pause). No. 1, dzkk.
*No. 2, davk. No. 3, déck." All the‘visual tasks were presented as a group
and likewise with the auditory tasks; The igstructions"preceding either of
the two groups weré:, "Now vafll (show, say) a word to you. Then I will Q.
(show, say) three more words, each one with a number on it. (Look at, Li ten 0' ‘i
f to) all three words carefully. (léll me the nué%er of the word I (shpwed,ibaid)“/%f

- to ybu. Here's the (first, second, third) .example."
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" The closugvland receptlon tests under both modalities were taken verba-

tim from the Illinois Test of Psycholinguistic Abilities (ITPA Revised edition

Kirk, McCarthy, & kirk,ll968). These tests were given in accord with the ITPA
. . ; ' * .

+ L)

The comprehension stories were based upon the Peabody Langauge Develop-
\_/
ment Klt (Dunn & Smith 1965; Dinn & Smith, 1966). From Level 1, two "Story

)
cards" were used without modification (Story Card b Family Scene - The

Axrival of the New Baby, and Story Caxd 2: Street Scene ~ The Case of the
Broken Window). ‘From Level 2, two "I wonder" Cards were used as prepared by

the publisher (I Wonder Card.W-1l: The, Pet Store - Escaping Animals, and I

Wonder Card W-2: The Street Huckster - The.Runaway Vegetable Truck). For

each of the four pictures, a script was written to reflect a logical sequence’

of action that the«plcture would suggest. Every attempt was made to ensure ~

that as many details as possible of descriptive nature and action type present

in the pictures were also. embodied in the script. EacH of the four scripts

.

wis then taped onto one side of-a cassette by the same male who was experienced

in\ftory telling. Thus, for story comprehenslon a parallel body of content

existed for auditory and visual modes. For each story theme (vhich was avail-

-~

able in either mode), two sets of.questions were devised: _ qne dealt with items

. K ' \ S * . o -
common to both modes of presentation, while the second dealt with items speci-
fic to the modality of presentation. In terms oF numbers of general (G),

auditory specific (A), and visual specific (V) questions, this.task ihvolved

the following: Family Sceme (G=7, A=3, V=3), Broken Window (G=8, A=3, V=3),

‘et Store (G=6, A=6, V=4), and Runawgy Truck (G=B, A=5, V=3). If the auditory

presentation caue first, the child was told: "Do you know what this machine

is? (pause for answer.) It is a tape recorder which can play back music or

o 16 ..
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stories just like a zecord player. .I have put gome stories on, the machine -

o
and I would like you to listen to them. You will have to listen very care-

fully9 because at the E:§ of the story I am Boing to ask yOu some questions .

1
~ LN

abous; wh&g you heard. - Are you ready? Godd. Let's begin."' If, on the other
h&lg;;the visual presentation came first, the child was told: "I have some

-

pictures for ydﬁ”to look.gt. Each picture‘ﬁells ybu a story. I wafl you to
160k at the picture very carefully because when y%ﬂ have finished: I'am'
going to ask yOQ some queétions about @hag you saw. Are you ready? Good.
Let’s begin." (See Appeﬁdix A for questions used in stgdy;)

?he tecacher rating scéle§ wezé devised specially for purposes of this
study to reflect specific differences in sénséry modality functioning., A
four-point differential scaie was used in each of 16 items‘ 8 of which frere
aimed at auditory processing and 8 of which wexre aimed” at visual processing,
Four of the 16 items were worded negatively s0 that a "high" rating of 4
’("exhibits this behavioz most of the time")_actgally indicated a iow level of

proficiency, while the opposite was true for a "low" rating of 1 ("Does not

o exhibit this behavior"). (See Appendix B for teéacher rating scal&s.)

#,

Pilot .Study: In fall, 1973, two of the three examiners tested a few

~

¢hildren of the same age levels és were involved in the final study. The

purpose was to evaluate the feasibility and approPriateness of the several
tests used in the final battery. As a result of this pilot study, certain

portions of the testing were deleted and other portions were modified to

>4
L -

varying degrees.
Subjects: The sample consisted of 64 kindergarten children and 64 first-
grade children. The &hildren came from Rwo buildings within a large, subur- °

ban school district in the Greater Philadelphia Area. NThe childreh‘were all

17

'
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) of normal intelligence and possessed no noticeable di?ficulties in sensory

processing. Both blecks and whites Were represented in the sample, and the -
b

Yy |

mﬂjority vere ‘from middle-class family strﬁétures.
Unused classrooms or storageﬁaress were provided by the school districtD

) which'minimized as- much as possible the usual interruptions of the clagsroom

day. The majority of subjedts wvere tested in February and March, 1974D with
a few in April. .',\?;
Design: There wexe 7 basic types of tests, each of which could}be given

.0
in either auditory or visual fashion.

I1f one wanted to balance order effects.
both in terms of which basic type of test comes next as well as which modality
comes first there would be a huge number of tombinations ("treatments") to
which subjects would have to be assigned randomly. The situation of treat-
ment (or test) combinations becomes even more complex when one considers the

possibilxties within the area of comprehension stories. Thexe were 4 basic\\
themes, each of which could be.presented in either auditory or visual fashion.
It'was intended that each chiid'receive eachvtheme, but to ayoid_thematic
content, each story could be presented in only one modelity. To minimize
certain contamination effects essocieted with sequential order (e.g., fatigue),
a modality sequence of AVVA or VAAV was randomly assigned to each child. . 'In
turnn the 4 story themes vere,randomly distributed througnout either of these

- modality sequences. Every possible compinatioq of mooality sequence and etory
assignment within that sequence, vas représented in the study once at each
grade level. However, because of the huge number of possibilities of order
effects reprasented in all the above considerations, some arbitrary starting
points had to be selected to reduce the design to manageable proportions.

*

One decision that was required {was that certain types of t%?ts would be

.




| MANH-PROGERCOOBMAN _ ' S R . - 18
o 'SENSORY‘MODALITIES ' -

) - t.y' ; -t i . .
* + glvem by certain examiners. The same examiners would always glve the same

test types to all children. Whatever testa ‘were - assigned to an ex@mineﬁ

o would alvays be given to each child in the same ordero Lo

I “bree e&aminere Uho‘}ere we11=experi&nced in individual test adminis=.' e

- _tzatiqn gave the bettery to the subjects \Examiner A qdministered reactidn

o B - r “

. .time, nonsense syilables, gnd digit gpan (in that order} Exeminex B.,\

9

admiuistere& the ITPA elosuze sugtests and ITPA reception subteets (in that

'ofder)l Examiner C a&ministered the comprehension stories. Each examiner

- . - . ’

required appreximately 20 to 30 minutes sc that pomewhat more than an hour
. . o T, - T !

- of togal gest time wms.expenéed for each ehild. In effect, a total of about
A 4 160i"outsgzz\ﬁgdividua1 test‘administration time’wae expended.in this project.
To ‘gain ‘maximum effieiency from the three examiners, they tested children
R - ) I'e

— . !

. ‘ Bimqltdneoﬁsly; tﬁus, a given examingr would not always be first, second, or

» . i - ~

third for é given child. : _—
\?I: 4 ’ -
\ Within each subtest of test types assigned permanently to’an examiner,

\

the main design consideration was tvihether or not the auditory mode was pre='

sented first\for any given test type. - This decision was made randomly

(Rand, 1955) for each of the Z tests; &hich generated 64 combinations for -

each grade level. These 64 possibilities ("treatments") were randomly
' I

assigned to the 64 children availabie-at each grade level. . T

<
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. ANALYSES: OVERVIEW = -« v o

.

Four series of analyses were undertaken. The f£iirst series contain simply
. o . -0

deséripqive statisties on all variableg. Correlation taBles-aze presented

.~ ceparately for eiach grade, ’ x . B 0
' \ f

)

Py ‘// The second series of analyses made use oflstanﬁgﬁd scores so that crosg-

modol Tomparisons could be made in an ipsative sensg. However;,direct,com=

parisons betwéen auditoﬁy and viﬁual gscores could not be undértaken with stan-
dazd ac&res because ‘the averages would, of course, be zero. Thus, discrepancy
aco%es vere cdmputed and inserted intolfactozial designs. These discrepancy
scores aliow the testieg of several'effecté othér than the direct visual-
vgrsus—?udito y comparison. The standard scores were also calculaéed because
of théir precision in pérforming certain desériptive anaiyse; in Series Three
of this paper. | .
The third series of analyses were an outgrowth of the standard scores.
Patterns of various modality profiles were calculated(in terms of frequencies
of occurrencé for ﬁz; many subtests ip the study, ‘
The finélls ies onanalyses dealt with percentage correct scores on the
auditory and visualtcoﬁponents on each of the several criteria. 1In coﬁtraét

o the second series of analyses using standard scores, the percentage right

scores alloved direct a?féégry=visua1 comparisons. .

‘8
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7" ANALYSES: SERIES ONE

-

Qgglgg; Descriptive'statistiés in terms of ﬁeénS'and standard devia-
tlonsiwé?e‘qgiculated By the BMDX8L program (Dixon, 1970b), which aiso 4
vielded all possible correlations. RaQ”écq}engere uééd for this purpose.

\ - Besuitsf Table 1 containé ail/thé varfabﬂes~st;dled in the pfesgnt in=-
veséigét!on. Table 2 providés the béslc descriptive statistles for these
variables in E%ndergarten, wnile Tgﬁ?e 3 does the same for first grade.

of i;térest.to the Véﬁidity of 'the varﬁous‘senSOry‘mbdéﬂity &éasures
is the intercorrelation results given. in Table % (kindergarten) and In Tabﬂe.

A

5 (first grade) By examining hypothe§nzed patterns of results in these

FE.

matrices in the sense of the Campbeﬂi -Fiske convergent-discrlminant model

Ve

(Campbeﬂﬂ & Fiske, 1959), one can assess validity. Jn reﬁation to the ITPA,

Proger,'Cross, and Burger (1973) have suggested what might befinfefréd~from

such matrices in @me Campbe11-Fiske sense. Dziuban and Shirkey (1973) and

Shepard and Glass (1973) have iliustrated similar schemss of.app?ication; 4 ‘ Lug‘
Tables 2 and 3 demonst:;ée'descriptiveﬂy that auditory reaétion,t?me‘

(VariaBieé 7 to 26) was faster than QIsuaI reaction time (Variab?es 32 to 51).

Similar auditory superiority is demonstyated in TabIes 2 and 3 on digit span, &

ndnsense syllables, and ITPA Receptuon. The other descriptnva statistics.in

Tables 2 and 3 are self-explanatory and will not be gone into here.
Tables 4 and 5 present the intercorFeiation results for kindergarten and

“first grade, respectiveiy.‘ Fér tha general sample éiza of 62 in_kindergarten,

an r of .25 is significant in a two-taiied sense at the .05 Bevei.. (Two children

had to be omitted at.the kindergarten level because of unusable data.) The same

09; ' . . ’ ‘ Y
situation is true for the general sample size of 64 in first grade. Sex does

not appear to be correlated with any other variables to any meaningful extent.
Generally speaking, the criterion trials for auditory and visual reactianltime

are .intercorrelated at least to moderate degrees.

. 2i

.
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in both Kimdergarten amd fira&_gmg@eo the auditoryldigﬂt Bpaﬁ criterion
wag glgnificantly correlated w#fh fievrer variablea &han‘gmp the visual digit
opan'critefion.' Alco, weaction mime was mot systemnti@ally corrtlated with
: @igi& épan; In particular, in kindergarten, auditﬁry digit cpan 4ic signifi- -
o ) contly corﬁelated with,vioual digie opam, viauaL nongense -gyllables criterionm,
. , viouqﬂ*storiee cri&erion (acgatively), IMRT Mﬂtchﬂmg, am&‘MRT Alphabet. In
frot graden audit@ry digi& span was e@rrelated wi&h vioual digﬁt opan cxi='
terion, nmomsense oyllable @rder effe«:ttD amd ITPA Clo;:xe order effect. {(The K.
ordey effecm correlationo‘do not seem t@ posoess any practiecal interpretation.)
’ I@ kimdergé%ten, the vi;ual digit span ecriteriod wao correlated wﬁth auditory
m@@oemse oyllableo practicen‘audit@ry nonsense Byllablealcriterion, vieual
ﬂ%&sgnoa syllables practice, visual momoénse ayllableb ciit;fiomn MRTiWOEd'
Mpqning, MRT,Matching, MRT Alphabet, and MRT Toﬁal. Im'firot grade, visual
'7 -dﬂéﬂ& span czi&éxioﬁ was correlated %ith the same four nbhéense ayllab%e
6@9?@9, vigual ITPA Closure practice, auditory stories criterion, auditory
teacher rating, Visuél teacher rwating, and all SAT subtests. °
Am&itoéy and visual nongense syllables were Gﬂgnificanély correlated with
eagh other as well as geveral oéher variabies in both kindergarten and first
graﬂé; the number éf other variables with which these two nonaéhse syllabla
wvariables are coxrela@ed inerecses ag one‘gOea from kimdefgarten to firs&
grade, In p@rticulmrn audit@ry nonsence Gyllables in kimdergam&en wag signi-
ficantly correla&ed with visual nonsensce ayllablea practice, visual nons;nae ’

'oyllablea criterﬂonp vimual ITEA xeeepti@n crﬁteri@mu auéit@ry amomies cri°

terion, visual &eacher raﬁimg, MRL Liomemimgn MRT Ma&ching, amd YRL Total

. ‘ .HOWGVGE, in kindergagten (ag im contrast to first grade),rthere-Wefe 0 number &
14 vdrﬁableg with 'which vioual nonsence oyllables were oignificantly correlated

, &hég were not correloated with amditorywméﬁgense syllables, evem though audi-
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tozy and vioual m@mse@ae oyllablec‘@hemmelveo were'highly eorzclated. Sp@éﬁc
£ically, 4m fiED@ grade, vioual Noenseace oyllablea criterion wao Gigmiﬁi@antly

@Offelaﬁed wﬂ@h TEPA Cloouze @ﬁder eﬁﬁe@tgéﬁhdit@ry teacher rating, vigual

&ea@h@f rating, SAT Pﬁragraph Meaning, SAT Vocabuﬁa@yo SAg‘%prd Study Skillob

ond SAR Totalo While all the above @@Efelatﬂono ere p@oitive in nature, it
DH///é be m@ted that vﬂoual nonaense oyllablea erdtorion was alo@ megatﬂvely

@@rmelated with most of the reaetion timo txialo of bo@h audi@oﬁy and vismal

o
~

Eypes. When one turas €o firot grade, many c@re variableo enger @he pﬁ@EUEGa

In particmlaﬁp amdi@@zy @@maemoe oyllablec cﬁitexi@m was oigniﬁicantly cors

Eela@ed im g p@oﬂtﬁve semmo vﬂ@h visual m@nnemge oyllabﬂeo pxa@@i@e, vﬂsual

' n@nsenge syllablcs cxiteri@mﬁ audit@ry I”E& @1@8@20 cfi@eri@m, viaual TIRA

@l©aure pra@ti@en vigual - ITPA cl@sure @ﬁi@@ri@n, audit@ry ITRA recepaian crio ’
@eﬁionn vioual ITPA recepti@n ‘exdterion, audit@xy ot@zieo critemﬁ@mb vioual

at@ziec criterioma auditory teacher xatimg, vﬂaual teacheﬁ ratingn MRL WOEd

mbamﬂngn MRT Liotening, IRE ‘Maotching, MRT Alphabet, and MRT thbero, In fixs&.

a

. grode, vicual nomsense oyllables criteriona WUO'significan?Ey c@frelated in

a p@oitive aenseowith auditory ITPA closure criterion, visual. TEPA closure”
practice, v isual ITPA closure criteriom, audi@ory ITPA reception criteriong
auditery étories criterion, visual s&ozies criterion, auditory teacher rating,
visual teacher rating, SAT HWord Meaningp SAT Paragraph Meanimg,-SAT Vocabﬁléfy?
SAT Hord Study Skillé and SAT Total. In'a&dition, at the firs@=gfﬁdé level, 7
bo@h auditory and visual noncense syllables weme significantly cozrelated in

a megative gemoe with most yeaction ke’ ﬁmials. ' R | ‘

Next, one turns to the situation involving the-vamiahles of auditory and

vioual IEPA closure. In kimdergartem, auditory ITPA closure criterion vas

, oignificantly correlated in a positive sease with auditory teahher rating,
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'_ i , ' m“’ W@rd ‘Eﬁeanmg, rfu Numbezesn, ond IRT Total. Alsojn E:ﬁlndergartem, viau@l

'"; I”EA @1@0@ﬁe cﬁiﬁemi@m wag oigmificmmtly c@rzel%ﬁad in g pocitive penge with .
. vﬁo&ﬂl IAE& Ee@ep@i@m cri@eﬁﬂ@mo visual tea@her zatﬂng, Y% “Hord Ieaning, Y%A
Mf@@hi%a MRE Nmbetza,, “ond I:Cl‘l’:‘lé@tm?l. Whea one t;ums te fimﬁ: gﬁfade,, he 8Geo '
hae a@d&t@ry ELEA @1@&@&3 @zi@eﬁi@m is. Digmificantly coxrelated in a posi@ﬂVG .‘

' oenoe wieh vicwal EKEA elgouxc practice, vipual I“EA ‘zeception criterion, f ’ "_';; 

e

. aaudiﬁ@@y a@@zieo @ri@efi@ng vﬂoual ctorieo @Eiteﬁi@ng audit@xy @eachem ratimgp ' @‘

. . oo
o i o BT TN i S i i b e S s e

. vismal @ea@her Ea@img, SA& Word Neanimgp SAT ?aragrap% Meaninf, SAT Vocabulary, “

%ﬁdag vioual ITPA closuxe

s i 3 A S

SAT m@zeway smns, and- SAT @@@@\% Aloor in ﬁiﬁeofé

@rﬁtcﬁi@m wials} oigmificam@ly c@mrelate in a posi@ive semae with auditory I”B&

L a

re@eptﬂ@n crﬂterion, visual ErL& zecepti@m criﬁeriam, amdit@ry st@ries crde.

i
/T
L , e eomign, vﬁoual ot@zﬂes @fﬂ&erﬂ@nn visual teachex ratimgo SAE Uor& Mzaning, SA“(

LR

. Vaeabulory, oad sf gotal. o s

The vaziableo @f audit@fy amd. vﬂsual ITEA receptﬁon preoent a different

gype @f pattern @ham in @h@ preVﬂous caogoo In kimdergarten, auditory 1TPA LT
= B ln - geception criterion waso D@gnifﬂcantly c@rﬁelated in a positive gense only with
visunl ZAEA reeeption crﬁﬁ@ri@n. Similarly in kimdergmrtén, visual ITPA re=.

)

ﬁ'-r ,' > eeption. czﬁterﬂan wag signﬁfieaﬁ@ly correlated in o positive semse only with
1 fﬁ& Alphabe@. ﬁn*fﬂrs@ grade, auditory ITPA reception criterion was signiﬁin. ‘
| .

'*,camtiy @@rrelateé ﬂm a p@gi@ive seﬂoe uith visual LTPA- recepti@n criterioms‘

- TERA recep@ﬂ@n\grder effecta au@i@@ﬁy storieﬂ criterion& audit@ry te&chez

1 . fatimgp vﬂcual teacher ﬁatingp SAL wOrd Me@ning, SAT Paragraph Meaning, SAT o 'jyg

N ) : : S Y ) A o
S B - B ke . '
e o s 7 e b= P L . e i N = s A .
-y s, NP e LA O AR, I W 1 Al S gD TS B AL r e At it

5;1/‘  C ‘V@@abulary, aud S Vi Total. Em fifﬁt grade, visual ITPA xe@ep@ion criterion

‘maa aigmifi@amﬁly c@frelate& £m a p@sitive sense with auditomy o&oriem trds

= o ter4on, viswal ptories criteriom, SAT Paragraph Meaning, SAT Vocabulary, SAT - .‘yﬁf”f




; 2 ' '
MANN=PROGER=-COODMAN . : 24
SENSORY MODALITIES ) - . '

o

Word Study Skills, and SAT Total.

In kindexgarten, auditory stor;ea c;iterion wag significantly correlated
in a positive sense with MRT Mntchihgy MRT Copying, and , MRT Tdtal. However,
in kindefg&rten»visual:stories friterioﬁ w8s not significéntly correlated viéﬂ
anything. In first grade; auditory stories qri%erion was significantly cox-

B related in a pqsitive sense with visual stories criterigy, uditory teacher
ratiég, visual teacher ratingxxﬁiT Word Meaning, SAT Paraé;iphﬂméaning, SAT
Vocabulary,'SAT Word St&&y Skill , and SAT Total. 'In first grade, v ual\\~-'
'atoriea;c;i&erion wags significantly correlated in a éositive senge only with

_ SAT Woxrd Meanimg. Thus, in both Rindergarten and first gfgde, visug stpries_
cziterion ic a very peculiar type of variable in that it functions on-its qzﬁ

- with virtually'QS relaéioﬁshipRto a;y'othgr variables, ezfn of a similax visgél
nature. ’ : -

::The final set. of variables éonsidexed in the first sexries of analysés coﬁ-

cerns the auditory and visual teachér ratings. In kindergarten, auditory
teacher rating;was significantly correla?ed in a positivé sense with visuél
tgacher rating, ﬁiT floxrd Meaning, MRT Emtqhing, MRT Alphabet, MRT Numbers,

MRTOGopying,,and MRT Total. In kindergarten, visgal teacher rating"was signi-

ficantly correlated in a positive sense with MRT Word Meaning, MRT Métching,

MRT Numberg, MRT Copying, and MRT Total. In firsf grade, auditory teacher

rating was significantly 2orre1ated in a positive sense with visual teacher
rating, SAT WOﬁd Meaning, SAT Paragraph Meahing, SAT Vocabulary, SAT Word Study

Skills, and SAT Total. In first grade, vLsual teacher rating was significantly

correlated in a positive gense with SAT lJord Meaning, SAT Paragraph Meaning,

SAT VocabulgryD SAT Woxrd Study Skills, and SAT Total.

N J

¢
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AI\YALYSES : SERIES TWO

.
.
[

Degign: Por the actual analytical deaigns, atan@ard 2z 0cores were geamce

X ra@ed ceparatelﬁlﬁor each muﬂality versi@n foxr each ef the 7 types of teota,

°

ou@h oeandaﬁdized oscores allowed legitimnte crosg-modal comparicons, whﬁ%h were

-

@f_primary intereot in this o udy .
ﬁiocfepancy between the separate otandard ccores for the.audﬁtory and vicual
Factorial univariote analyses of variance

re the primnry vehicle of amalysis. One factor that was bullt imto all the

In April and May, 1974, the Metro-

4

analyoeo was emd=of=year echievement level.

 @@1£@0@ Readineco Teot (MRT) was given to all curremnt hindergortenm children,

@@%}e &hemgggngpgdwégygeyement Test (SAT) tas given to all ffgetegzade ehildren.

Fr@@ the MRT, the regular total score wac usced for ramk-ordering purpoces (L.e.,

z N !

the csum of word meaning, lisctening, wmatching, hlphabeﬁ:D RUmbexs , am& copying).

From the SAT, o total had to be generated45r0m~the available 4 scores (word ~

-

7
How ver,‘S

’ 0

reading, paragraph me@nigf: vocabulary, and wozd study skills).
cases had miasing vord study ckills data and the mean for all othex first.

gragffs on thdﬁibubﬁeot was uced for thooe 5 children. The children.verd then

-

ordered by total achievement Scores sepazately within each grade, The ebntinuﬁm

for eaeh grade level wasg then sliced into thirds (high medium, and low)

[y

Because the two- grades used,different achievement testo, the factor.of.achieve=

ment levelg was taken 00 nested under grade levels.

Ie all &malysesD the factors of grade (K or 1) and oxder (auditqry first
or vioual firat)were treated as fﬁxed effect:aD while the factor of achiévement
negted wﬂthﬁn gﬁade wag treated os a rvandom effect. Thus, &he designe were of
m&xeﬂceffect natuze., Because Of @hic situation, the appropmi&te erp@r terms

for certain effeets. have a greatly diminished number oﬁ degree@ of freedom than ‘

Awomld be the cace im a pureafixedcefﬁecte deeign. In, effec@a a‘nixedﬂeffec&a

The input foy, any of the analyces wao the

./

2 5

D

#
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design will yield somewhat more conservative results than what truly Bhéuld be

the case. Accordingly, wherever there was a strong tendency toward statistical

>

: ' ’
significance,-the results were qautiggﬁly discussed as though they were signi-
, ficant. Before the analysed were carried out, two kindergarten children had

F " to be omitted because of ‘misging data. All 64 girst-grade children had com-

r

plete data. .
éﬁﬁ 4 . Two different’spécific deéfgna vere ﬁsed in thgg/stuéy. For reaction
‘ ‘ timé, aﬂrepé&ted measures analysis 6§’var1ance with_fougjfﬁctdrs vas used. ’
é%%- ‘The factors were grade, order trials, and-acﬁievement nested within grade.
i;ﬁég ‘The BMDO8YV program from the UCLA Biomedical series (Dixon, 19702, pp. 586-600)

ﬁere used. ,To meet the requireﬁent of an edual-cell=frequency, orthoéonal
R design, Ss were randomly deleted from each nonrepeated-factor cell until 8 Ss
¢
were present for all 20 trials. Thus, there were 96 So in this analysis. Be-
cause the error éerms were ~always orthogonal to thé effects being tested,
quasi-mean sqdargsnwere.degjjed vherever necessary (w1ner, 1962, pp. 199-202).
- In particular, the following effects required computation of qudsi-mean squares :
the main’effect of grade was tested by the combination of achievement plus grade-
by-trials mi;us achievement'by'triaie; the méin effect of order was tested by

%m ‘
»the combination 6£ order-by-achievement plus order-by-trianls; the main effect

- -

of achié%@méh§Qﬁas tested by the.comb ion of achievement-by-trials plus
. v . . [ .8 .

. U [ ‘5’_5:' - N .7 - ! 6' -
L .‘pupgecq§fﬁinub aubje%ts-by-trials; the interactian of grade-pyfdrder wag- tegted

A
U4

7"b¥:?ﬁ§,€?m§1hﬂti°n of'oi&gﬁ-gyfachievement plgsfgrade-b order-ﬁy-triala minug

SR : orderjBy-achievementJBy-é%iais% the 1hte;éc§;on of grder-byLach*evem@ht was
. s St
. 2‘ii:ce:sttedl"'by Zhe cquinatﬁ&hvof subjects plus order-by-achiebement-by-tfials minus
.v-,, . v , . v Y “ - . B
?WT.- subjecta by eriale. Th; obhéx éffgcté in,theldeqign éerewfés;éd by read1£y
. . : N ST _
i available, ortﬁogénaf errof térms{ tyials vas fésted wﬁt? achfevgmenp-bi-trials;

%

\ - "

: » 2. 2 oot ! : o ‘ .

: ¢ * CoN L izh" ’ e} y e
i 2 e . s \l v‘{/ A : ’ l . e |
1 \)4‘ ’ ’ . . “ ‘ ) . . o
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At

grade-by-trials with achievement-by-trials; order-by-trials with oxder-by-
achievememt-by-tfiélg; achicvement-by-trials with subjects-by-trials; grade-

.1

by-@éder—by-triala with Eidercby-achievement—by-tmialsg and prder-by-échieve-
ment=by-=-trials with subj

ts=by4£rials.
For the oth¢r°6 tests in this study, three=faé§grwanalyses of variance
- were Tum. The program was BMDXG6&4 (Dixoﬁ, 1970b, pp. 34-50). The factors

i

were grade, ¢ed

V, and ackﬁevement niested within grade. Becauge the program

" allowa umequai ﬁ;;bers, a11'125 Ss were included. How\ver; because the pro-
gram agoumes, fixed eﬁfecte, the F ratios had to be a@jﬁsﬁ%d by using tma\u
ﬁropgx\;\\Bg‘gefms for the mixed=effeg%5¥hesign spec fications. In particular,

_@heigrade main effect was tested with the error term of achievement within

grade, the order molm effect by the order-by-achievement interaction, the

Qchievemen& wain effect by the regular within-groupsjgsxm the gradenby=order

interaction by the ordernby=achievement integaction, and the order=by=ach1evea,
| »memfc in&rtﬁom by the zcegu.lar within-groups term. The v,grade=by=achievemenﬁ:
éi/ ihﬁégaction coul@aﬁot be tesged'im thié type of design. -

Beaééion Time: The overall analysis of varilance is presented-in Table 6. p

Thelgnly signgﬁicance was found among two intéractions. The grade-by-trial
imteracéion presEnted'in Figure 1 shows the general nature of a developmental | \\
diffemenée. The scores plotted there are actually the discrepancy in stam&ard' )

péofhﬁg'with the visual mode subtraétéd‘from the auditory mode. Thus, we see .| é&

-s the rel&tiveiy;immature kindergarten children showing little differeace in \,

© types of modality functioning in the early trials (low discrepancy scores)

S,

.

S but 0h©wing.incréaaimgly large disoiiBildies in favor of the visual mode of

preééméation (1a§ggg ﬁegative discrepancies). On the other hand, the first-grade
N i do. - ' \\ ’ . .
children havélow, negative diacrepancy‘qcorea which indicates that 1little

a
-
- -

. i ] 3
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prefercnee foﬁ cither sensory modality exists, albéit_a olight preference
;}“im favor of the vioual wode 15 present, ! | .
_What do these zebmﬁ@ m@am? Reaction time is baaicaliy unleérneﬂ; R
18 é‘ﬁeiaéively-primﬂtivé task. It would appear that for a iow=1evel'xask.such
ag xeacti@n time, éhe éhys;@logy involved in the prdcess of vision allows a

quicker “weosponse tosbe made than with auvdition, ;Howeveie9 after heavy exposure

to O@h@al'experien@e (this 13, by mid-£first grade), compeﬁsation in favor of

L4

_auﬂitory s@ills gppaiently occurs to yield negligible differences im function- -

. a
ﬁmgq Hovever, 1t wcmnins to comparg this low-level task with more sophisti-
cated thought and pdychomotor tacks. ’
? The ewrder-by-achicvement imteraction (Figure 2) poged a épecial problem

v

in ﬁmtezpze@ati@m° achievemznt is mested’ within?gradea Whenevez a factor of
an imtera@tﬁ@m is nested withim another fact@zo the concept of intezacti@m
becomes different than imn the classical case, In particul@r, since
a@hi@vememtlgs_mested within grade, the results for the two grades mus¢ be
ﬁmterpﬁe@ed seé%rately rather than aczess grades as would be the usual situa-
&i@m. In effects one must ég%sider the possibilities of two sub-imteractions.

-

“hua, when one considexs the tws kindergarten MnesD he sees a very gtreong

_ interaction. In papticular, there is very little discrepancy between modality

péesemtatian@ when the visual mode is presented first, alfhough there is a

glight edge in favor of the visual mode. Howaver,//there i avséﬁarate inter-

action that is even stfomger&gh@n one turns to th sepavate first-grade graphs.

P

_Uhen the vigual trials were pregented first, thereéwms in effect a megligible

' disctéﬁancy between guditory and vigual functionin

Nongensge Syllables: Table 7 presents”the sugfary analysis of variance

' “Itéﬁle £g§ the low-level memory recall task of nbmseﬂse @yllabieso " Despite

»
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the gtaéiagical conservatism to hypothesis testimg that a mixed-effects de-

oign imposes on the exror terms and.degrees of ffeedoms gtatistical signi-

" ficance wao.achieved here for the main effect of order @ OL) and the -

~ interaction effect of grade-by-oxder (g«(ZOS). In terme of discrepancies

-

between stamdard scores, the average for those children receiving the audi-

ﬁory rode first was —.58, while for those receiving the viauai present-

. 4
atﬂﬁ::?irat, it was +.59. Thus, one might be tempted €o gener&lize that

depending. upon which mode was ppesented firxst, @he oppos;te mode 1s mor
effective. (Another way of expressimg this‘findipg is that rggardless.of
the initial mode of pregsentation, the secon§ mode of presentation ié.more
efﬁectivéo) It appears thag¢ there migﬁt be a general practice or rehearsal
effect at opération. Ho@éver, this genera1~findihg must be qualified by

@

the specific nature of the interaction,

».

The ipteraction of grade-by-order is given ih Figure 3, The interaction
tends to bear out the direggkon of the genemal nain effect. ;Ebf kindergarten,

the main\effect définitely holds true, but ite strength is somewhat mitigated

in first gréde. Specificallyy while the visual presentatio% was definitely

) better when the auditory mode was used first, the visual presentation of the

tack also was better whem it came first itself. ‘ .
Closure: A significant main effect for grade (2 £.10) was found as

shown'in-Table 8. (The significapce, again, would even have been greatew

had it not been for the mixed design/) 1In terms of average discrepancies

between standard scores, the auditofj'mode was definitely better (A-V=.35)

" ¢han visual presentation,.while id first grade this finding is the opposite

(A-v=-,3%4). This result is partially consistent with the digit span grai§=

by-order imteraction as long as the visyal mode was 'used firet. ‘Thus, there

-
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~

oppears to be some concericus of evidence toward a developmental difference
. 3

pﬁeoent in the ecarly educational levelm ‘of a child.

{ B

- Reception: Table 9 contains the .onalysis of vari&mce result@. The
oignifiéant oxder°by=a¢hieve§ent imterac&i©n is given in Figure 4. As
explained earlier in conmection with, the reaction time interaction of oxder-
by=acﬁievememt, the nested nature of thia interaction mecessitatee two
Oepafate interpretations from thé very same set of results- one for kinder-
garten and one for fimst grad;. In kindergarten, for both low-achieving and
médiumrachieving éhiidren, whatever m?dal@ty was presented first produced the
hig?esé level of functioning; hoﬁever, for high-achieving children, whatever

mcdélity was presemted‘éecond was most effective. .Im FA¥dE grade, for low-

achieving children, whatever wmodality wao presented first was most ecffective;

u

:, | howéver,'for me&immdachiévggg childrea the auditory mode was mont effective
‘ %engdlesa of order; for high-achieving children, there was virtually noApren
ference. It is interesting to speculate that in the lower-achieving children
" (those presumab1§§of lower ébility, as a sole) they'apparénély prgfit litele
by having a prior opportunity (i.e., the initial presentatiom) to "psxghe
B out® tﬁe\mechanism‘at work in the task at hand. On the other hand, high-
achieving childzen in kindergarten take into account everything they have
seen in the first modality presented ¢o them and thus do better on their
- gecond attempé (1.e., the other modality), while in First grade such children
have learned totcompensate semsorily and Héve comparable task pezfoimadces
. . regardlessaof what was precented first. S |
%‘ ’ Stories: Table 10 contains the overall results. Heﬁe, thé main effect ‘

< of achievement nested within grade was significant (R {.10), and the inter-

acti@n.of grade-by-order wag also in éffegt gipgnificant, allowlng for the

-~
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‘great degree of conservatfsﬁ that @ mixed-effects design prdduces. The main
effégt of achievemeht shgwed th;t for comprehension of taped stories or dra-
matic pictures, the high achieving youngsters did far better when the modality
was auditory, while the reverse was true for low- and medium-achieviﬁg children.
However, this finding must Ee interpreted with caution In view of the inter-
action involving grade.

The\gréde-by-orderAEnteraction is'plotted in Figure 5. ln‘kindergarten,"‘
tﬁere is no difference in order effects; the same degree of* discrepancy occurs
fn favor of visual yresentatio;. However, in flrst grade, while tﬁere was no
dfstrepancy in modaliﬁies When Ehﬁﬁfqditory mode was first, the visual mode
was most effective iIf presented firsf. ,

Digit Span: Table 11 presents the resuits for the AF§)t span memory
tests of auditory and visual type. Because of the mixed design, the degrees
of freedom by default obscured ény significance that might otherwise have been
present. In terms of standard, absolute sta?isti?ai criteria, there was no
s!gn;fi aﬁZe,c% any main effects. However, there was a fairly strong trend
twoard ignifica&ce in the gEade-by-ordef ih;eraction; the situation is pre-
sented in Figuré 6. One cgﬁ%gee a classic interaction whereby there js a
negligible discrepancy betwéen visual and auditory modes if the auditdry mode
is presented first, but that kﬁé picture is quite diffgrent when the visual:
digit span tagk is presented first. In‘particuiar, thése'kindergarten chif&rén
who received the visual task first.did far better on the auditory task, while

. i
those first-grade children who received the visual task first did muéh better
on the visuéi mode itseif. Thus, thékmere fact of presenting ; visual task e
first brings out vividly a developmental difference in modality pre%ereqces.A

One might conjecture that the introduction of any material in the classroom
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v

at these young ages should always be‘exp?ained and i1lustfated verbally in

detail and then carried out in whatever mode seems iogica?ly the most appro-

priate. Of course, this vwoufd only be good common sense, anyway, and ﬁothlng

stunning has been uncovered.

1
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ANALVSES: SERIES THREE |

Tables 12 through 16 contain data on'all the'besic modality profiles

that are possible in connection with amount of deviation (either + 1 SD or

i i_?,SD).' Standardﬁ sqgres were generated on all children in kindergerten

and first\gr@de'as a result of the anaﬂyses already performed ln the second
series. However, ié should be boine 1? mind that for cach of the five
measures, the z scdres‘were generated‘for the combined grades. Thus, de-
velopmental profiles associated with grade necessarily affect incidence

rates. (If the z scores had not‘been‘generated in this fashion, the crucial

developmentol patterns would not have been directly visible and wepid have ~

been partially obscured by the segarate calculations associeted with each
grade. Further, kindergerten and first grade were felt to bewgimilar enough
both in polnt of tlve and in deveﬂopmental nature of the children involved

that no great damage w@u?d‘occdr by combining the two grades.) With these

~ stipulations in mind, the readig can deduce several things from the tables.

In all five tables; one can see some;generaﬂ trends. First, sex dif-

ferences are not very noticeable. Second, the level of stringency associated

‘with & 2 SD yields virtually no information on modality profiles. Third, the

most Infrequently occurring profiles are those in which g strong modality

is foupﬁed with a weak modality. Fourth, there is a very strong developmen-
tal pattefn occu}ring-across kindergarfen and first grade; single-modality ,
deficiency profnﬂes are the most frequently occurring type in kindergarten,

while in’ fnrsﬁ grade single-modality strength profiles occur most frequentﬂy.

Fifth, for three of the five measures (ITPA Closure, Digit Span, and Non-

sense Sy?ﬂabies), the single-modality strength patterns found in first grade

arc usually of the strong-visuval/mediocre-auditory type. Sixth, when one

ﬂ@oks at the sﬁngﬂeemodaﬂﬁty'deficlency profiﬂes that occur in kihdergeeaen,

he seces there s really no difference in Incidence be@ween yisual and auditory

modalities, o _ | .

€
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Table 17‘€oqtains incidencq;}ates for’the~most important modality pro-"

© files éound in Tgbles 12 through 16. Here, the percentages were cglcul&ted
within rather than across grédes to give the rcader more direit,comparisona
‘between grade Eeﬁels, although it must be remembered that the origimnal z

ocores upqn which this table is based were calculated across grﬁdes. Se;=
.ef&l things ave gpparent. First, one sees the same coherent patterm as in
the first five tables of this sectiom-in terms of the shift from deficlencles
'in kindergazten tg strengths in fiyst grade. Clearly, thisifinding suggests tﬁg;ﬂ'\\
early screening and Jdentification of learming disabled children must pro-

ceed very cautiously indeedo' What'may.appear £o be a deficiency may be /

nothing #hore than a temporary developmental phenomenoh. Second, there is

a striking consistency of measurement recults as ome goes across the five

. . ' meagures. This finding has divect implications for the geductiod of re-

}% 'dundancy in selecting 2 basic screening battery. ' . R v

! ~/
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) . ANALYSES: SERIES FOUR ©

The an&iyﬁem dealing with standard scores were perfoimed as one attempt
o get at the issue of unequad numberq oé items in certain criteria\when
one went from the auditory compoment ¢ the visual ccm@ﬁnent. Howeves, the
‘ only ﬁny‘to mvoi& the zero-average paradox im the auditﬁry-versua=visua1
comparicon was to. ugse the disgfepancy gecore ca'lculatii.onD wnich allowed only
an indirect reflect%gn on the medality comparison by a éareful examinatién
of the various interactions that arose. : For thié,zreasonD another series
of amalyses were pefformed by means of percentage scores. That is, the
number of coxrect points divided by the total number of points possible
became the method of data input on ail criteria. This calculation removes -
ﬁny difficultics associated with unequal numbers of items between the audi-
tory and visual components of any subtest and at the same, time avoids the
zero-average paradox mentioned above, thus permitting dizrect modality com-
parisons. However, it should be noted that the percentages had to be com="
puted only for the three out of seven criteria that had‘unequal numbexrsg of b -
items across modality componentg; otherwise, the raw scores were used. The
followiég measures used raw scores directly:i nonsense syllables (10 poinés
for each modality); digit span (7 points); stories (29 points for the general
aectioﬂ); teacher ratings (8 points). Percentage scores were computed for

v
the followingrcritékia: reception (50 points for auditory and 40 points for

visual); .closure (30 points for additory and 50 points for Visual)agand_
stories' specific questions (17 points for auditory and 13 points for visual).
Three different designs were used im this series of analyses. The

BMDO8YV program was used in all §naly9es. The first design included four

factors:. modality (auditory versus visual); order of presentation (auditory

first or visual first); grade level (kindergarten or first grade); and

. 36 : ’
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achieverent (high, wedium, ox ldw). Thic first design was uljed for the

#ive criteria of digit opanm, nonsense‘ éyllables,, closure, reception, and

- ptoriecs. The cecond descign was used just for the eriterior of reactiom

time dnd olmply had the £ifth factor of vfcteials appended to the first des.
oign. The tchird,ﬂeai’gn was ﬁnsed only for teacher ratimgs and wao the same
'ao the fizot déoign except fme deleting ovder. Im the desigmot grade, mo=
doality, and order were tr:al:em' as fined effects, .t-;hile achieiyement and “sub-=
jeeto were considered as romndom effects (with achﬂ.evem;ent' neoted under
grade). h s .

Por the £irct design, the error tezms used to test each effect are
glven as folloWs' ag tr'ae cecond item of each pair: grade ), A@); °
ordex (0), AO(G); modality (M), AM(G); a?Mevement«: Ae)), s(eA0);s GO,
AO(@B); G, AM(G); CM, AOM(G); AO(G), S((GAO);, AM(G), SM(CAO); cOM, AOM(G);
and AOM(G), SM(GAO).. It ohould be noted that S(GAO) and SM(GAG), both of
which deal with subjects, do mot have appropriate error terms available to
them. i e | o

For the ae’comi design, one .hé‘d the following pattern of error texrms
(the £ifth factor of trialo ic demoted by T): G, A(G)GI-AT(G); 0, OT+
AO(G)=-AOE(C); M, MEHAM(G)=AMT(C); T, AT(C); A(G), AT(C)4S(CAO)-ST(GAO);
GO, AO(G)+COT-ACT(C); GM, AM(C)+CMI=-AMT(G); OM, OMT-%AOM(G%AOME(G)‘;\GTD
AT(G); OF, AOT(G); ML, AME(G): AO(E), S(CAO)H+AOT(G)=-ST(CAO); AM(C), AMT(G)+
SI«I((GA'O)-*SMT(GAO); AZ(G), ST(GAO); GOM, AOM(G)+GOME-AQME(G); CGOT, ACT(GC);

GMT, AMT(G); OMF, AOMT(G); S(CAO); SF‘E(GAO); AOM(G), SM(GAO)-&A@I@(G%SMT‘(GAO);

_AOT(G), ST(CAD); AMT(G), SMIT(GAO); GOME, AOMT(G); SM(GAO) » SMI(CAQ); and

AOME(G), SMI(GAO). Here, the two terms ST(GAO) and SMI(GAO) do not have

3

appropridte error terms available.
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" Por tho thized deaigno the error teftm Tere uged ag follews: @, A(G);

M, AM(@G); A(G), S((GA.)) s @1, AM(G); and AM(E), SM(@A)\O N@‘appmprﬂ.af;e CELOoR

teEms are avadlable fox S@@A) ond SM(GA)Q \\
Table 18 comtains the cummary ANOVA Eeoui@s f@ﬁ\ot@rieo (general ques=

@i@@o) Ome oeed that the omly oigmifi@ant cfficet i@\fhﬂo cntize amalysio

was the control factor of grade level. En;pu tleular,| fizot gﬁade childrcn

onovared more queoti@no eorgectly (21015) than the kimdergartif’éﬁildxem
@%7°77y.

-
¢

Table 19 comtains the oummary ANOVA repults for the criterion @fdreﬁ .
ception taken from the Iilinolds Teot @f Payéh@lﬂmguiatic Abilitics, Signie
flcant effecto were @btaime@cﬁ@r grade, mgdality, and AG(G). Fiest gzade
pupilc perforned at a signifi@amtly higher 1dvel (66.707% competency) than
Linﬂergarten children (50 219 competency). In gemeral, the audit@ry per=
ﬁ@rménce was gignificantly better (61.76% mnstery) tham ‘the visual perf@rn
monee (55, 15% wastery). The imteraction among achievement level, oxdem, and'

@

mode 10 Quite complicated to imtezpret because of the faet that achievememt
level i9 nested within graﬂeo Figure 7 C@nt&ina.t%e auditory perfozmanceg
within kindergarten, while Figure 8 comtaing the audi&@rj p@rfofmgmces'w&@hin
firs@‘gfadeo Plguze 9 comtdimg the vicual pexfp%manceavmithim kindergarten,
windle rigure 10 C©mtmims the -visual pefﬁ@rmnmceo within fiwgt’ grade. (in-

teﬁpﬁe@ation@ £rom thece graphs ah@uld not bo made aeross grades due to the

negting phen@mem@mo) From Flguze 7, @ne oees that @rdeﬁ of pﬁeaemtation

V (Qlc audi@@ry fizot an@'@gcvioual fliog) makes lit@le diffefem@e im auditofy

'pemﬁ@ﬁmance for both high ond I@w achieverso im kimdergartema Ekwﬂaveﬁp for

medfium achlevers, auditory competency is greatly enhanced when the auditory

- preocatation comas fiwot. Seill remafning in kindergorten, one cceo from

a

38
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Pigure 9 thé%ﬁ?pth high and mediuva aéhievero have much greager visual com= '

pe@ehcy i£ thtc auditory presentation io firatn valle the reverse is true

for low achievers. Yhen one owitehes @f}ﬁirot grade (Figures 8 and 10), a

different and more complicated pleture results. For auditory reception,
@@1petency 10 not affected by order of presentation Lor high achﬁ.evemD but

.

for both medium &nd low achievers competency ig ouch higher if audimory
ceomes firotu Por viaual rec=ption, ghere 1o verylgiétle différence in ecm=
petencies betueen ovders of presentationm for b@@@bhigh and medgum achievers,
valle low achlevers have much greater @@mpegency\gi auditory was presented
@irotu' kot can one c@nélude from all four figurcs? Gemerally, im moot
enses b@th vicual and auditory receptive functioning 1o facilitated 1€

the. audit@xy mode 1g presented firsta Thio findimg 18 interccting in that
it oceems to rcinforee the physiolagical research which demonstrates that vig=
uwal mechamiagm magure at a developmpntally later date than their auditory
@@umtefpartoo ond in faet are more ccmplexn. Thus, 1t 418 not ourprioing
thot in commumication where Eecepéfaﬂ of sotimuli ic the first step im the

-

three-phase learning model (receptgpmn associmti@ﬁ, and expression), audi-
tory 1o the preferred mode of learning'iﬁvmogt caseg.

Tablae. 20 presents the summary amalysis of vﬁrﬂance for the two clozure
subtests of the Illinolc Test 6f Poycholinguistic Abilities. The only
otdtisﬁically significamt effects were the main éffeéts of modality (B <

.005) and achievement qumted within grade) (P €.05). It was found that

the' auditory closure competency of’ all studento (62% mmstefy) was mmrkedly

_higher tham the vioual;fﬁpauxe c@mpetency of the game Btu&entd (4627 mas-

gery). As expected,.it was also found that the general competency of

kﬂmdergartem chilﬂren in both auditory and vioual cloaure was much lower

39
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(4677 mastery) than thelx fir@t grade peers (56% maatery).’ ]

Table 21 presents the cummary analysié‘ofnvaxiance for the nonsense .
oyllable task;'-ln thic oftuation only thrae effecté((fortuna&eiy, all éf; ' N
them of main-cffect variety) were atatistically’aignﬂfieﬁﬁt} grade < |
.05), modalicy (B <.025), and achievement (nested within grade) (g,<.05):

In both the vicual ané auditory nomsense ayllable»éa‘:sksD the makinum score

wao ten, and im thia'analyeia the raw ccores were useﬁ. Iﬁ kindexrgarten, ot
'the average ocore of all children wag 6.57 verouc 8.92 for a}l children
in fizot grade. The average audigory fuhctiongng for all &hildren in both
grades wag 8.}5 vexsus 7.33 fox visuai functiom&ng; Finally, one can see
from %@ble 22 that thexe is incieasimg competency Qa0 one ﬁoves from lovw

2

achievers to high achieveras,

‘; - Id Table 23 one sees the summary anaiysis‘of variance for digit 8§an.

The main effects of mpdaiity and achievement were mtdﬁistically signifi-

g cant (P<.005 and P <.05, respectively). In pérticular, the average numﬁeﬁ' . ]

i ‘ of correct serieb obtained by all childfen,un the auditory‘msde vas 2.42;

. '
wvhile under the visual mode was 1.55.‘ Table dzgggpvideé the average numbexr

{ . ) ’ of correct series scores for children im the two grades.arranged according

1 | to varying levels of achievement. One sees a clear difference at all

}' levelé between first grade and kindergarten; one also sees a stunning dif-

! fifénce between low achievers and edch of the other two 1évglsp but viz-

1 tually no difference between medium and high achievers themselves.

L - Table 25 presents the Bummﬁé& analysis off vaxlance for rxeaction time.

' Three effects were statistically significant: modality (P<.01); subjects

wode nested’ withid grade, achievement, and-order (P <.005). Because of

- S
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S
the complexity of interpretation of tﬁ;}l@ﬁter,two effects,, only the first

eme W1l be c@moi@er@@ here: m@daii@y. It was found that the average re-

“aetion time for avditory presemtation was faster (.31 wlnutes) than for
\¥ -

N 5
- -

'vﬂsual preoen@dé&@m (.35 minutes).
Table 26 indieates that there was a highly oignifﬂpant overall main

cffect of a@hﬂ@&emeh@ (PR .005), In particular, out of a maximun of 64

3 . polmto (whﬁéh W©ﬁid indicate an unimpaired child, while the m@ﬁimum of 16

| poingo wauld'indicate gevere iw@hirmenﬁ% the grand mean was 26.38.

| Table 27 chowo the meéno—@ﬁ the achicvement levels, which are nested

. wighim~grade level. The low achieviag otudents are clearly dfocerncd from
their mgdiume_and‘hﬂghoéchieving pecro by the teacher ratings (oee Proger,
. Corfioli, & Kalapeo, 1973; Proger, Momm, Burger, Creen & Bayuk, 197S; and
L Spivack & Swiféu 1973, fLox Tevierd of teacher ratingé)o Thugs, one sees

another imotance of vhere carcfully structured teacher ratings have operated

sueecdsfully.

Pable 28 provides averages of each grade level f;r.each modality. This
table io’aaapciated with the interaction of grade by modality. These
ave%agca arc plotted im Figure 11. It 1o quite clear thﬁt the interaction

Qas caused by the discrepancy im auditory perfovmance acrosc the gradea.

Fhat 44, there 1s nd significant difference im viscual competency between

grades, but the kindergarten chiidren can be sald to be significantly leos

competent in aduditory processing tham fir¥st grade children.

S |
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| : TABLE 1 | o \
. : : x
LIST OF VARIABLES ' \
Variable Variable ' Variable Variable .
Number Name Number . Name
1 Sex , 63 ITPA Closure: ,
2 to 6 ‘Reaction Time: ' Auditory Criterion o
e Auditory Practice 6k ITPA Closure:
7 to 26 Reaction Time: . yusual Practice
Auditory Criterion 65 ITPA Closure:
27 to 31 Reaction Time: ; ’ Visual Criterion . .
Visual Practice 66 ITPA Closure: Order
32 to 51 ¢ | Reaction Time: . 67 ITPA Reception:
Visual Criterion . Auditory Criterion
52 Reactlion Time: £8° ITPA- Reception:
, ’ O¢der Vgsuaﬂ Criterion-
.53 | pigit Span: 69 ITPA Receptiop: Order
e Auditory Practice » 70 Storles: Order,
sh piglt Span:. . : .o
. 71 ‘ Storles: Auditory
q Audlitory Criterion . criterion (Geperal)
' 55 Digit Span: . ,
= : 3 s 72 : Stories: Visual
. Visual Practjce Criterion (General)
56 Digit Span: ' .
73 Teacher Rating:
| VEéual Criterion Audi tory
57 ptgit Span: Order T

58 Nonsense Syllables:
Auditory Practice

g 75a Word Meaning
59 Nonsense Syllables: .
Auditory Criterion 76a Listening
60 Nonsense Syllables: 778 Matching
‘ Visual Practice 78a Aphabet
61 Nonsense Syllables: - 79a Numbers
Visual Criterion 80a Copying
> 62 Nonsense Syliables:
order . 1 81a Total
) : —

@ yariables 75 to 81 concern the Metropoilltan Readiness Test, !
glven only to'kindergarten children. In first grade, the

' sganford Achievement Test was given as that Variables 75 to
79 are replaced as follows: 75, SAT Word Meaning;, 76, SAT

- Paragraph Meaning; 77, SAT Vocabulary; .78, SAT Word Study
Skills; 79, SAT Total. )

L . 49
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| | A TABLE 2 - v e
1 - e ‘ T R '
ey o= 7. T .DESCRIPTIVE STATISTICS: KINDERGABTEN T
S A | e
: Vériable Standard IP Variable ) Standard
Number Mean | 0Deviation I Number _Mean | Deviation
1 1.50 .50 S \1{"% ol kD .24
2 .32 .09 Ly . .37 .18,
3 - .38 20 ’ L 40 ‘ .19
b .3b .13 s\ | .h2 17
-5 .35 13 L6 - b8 " .60
6 .3k Jd2 by - .38 .18
7 35 .13 g \ A ¢ .22
8 .37 A7 o ). .36 . .15
9 -38 : e'&@~ 50 y,:" .38 - .‘I]B
10 .35 12 51 - N A7
11 . W3k A1 52 1 1.50 .50
. 12 235 14 .53 - 2.9% | )
13 . .38 17 Sh 2,23 <73
14 +33 10 55 2,17 .90
15 .36 A% 56 1.08 : 93
ﬂ@, 03&} nﬂ?. ™ ' 57 . 3-52 . . -50
17 .36 .. .17 : 58 2.03 .2
ﬂg 035 ‘ oﬂB 59 6053 . 3.27
19 .3% 12 | _~+ 60 1.82 | 1.1
20 e 4 190 61 5.66 2.68
21 .35 .13 - 62 1.50 .50
22 .3k 12 63b 16,43 - 5.0k
23 .35 .13 6hd 6.79 1.98
2k 36 17 65¢c 18.2 5.2b ¢ .
25 .36 17 66 1.50 .50
26 33 ° .12 67a 26.25 7.36
‘ 27a ! .38 .29 68a 18.95 7.05
f 28a - . .38 .19 69 1.52 .50
293 ) .37 .19 70 1.48 . .50
30a .37 .13 7a ‘16.95 | Q 4.78
" 3la - .36 Ak 72a 18.74 - 3.9
32 . .36 b 73 25.53 b.68)
33 - +37 .17, 74 26,56 3.31
3 .36 31 75 9.66 2.47
35 .37 .16 76 10.92 2.1h .
36 s A0 .32 77 10.27 2,61°
37 : .36 - o 1l 78 14.21 2.59
38 RET .22 79 -15.16. 3.93
-39 Dl Ll 80 . 8.77 3.61
- Lo Qo .19 81 68.89 12,30
Ly . .39 .3z
Note == Unless otherwise specified, sample size was 62. For variables
" 2 to 51, the standard error of the mean ranged from .01 to .08,
 with the majority no larger than about .03. a Sample size was  ~—= o
61. b Somple slze was 60. c Sample size was 57. 'd Sample if\f\\“*-f'
slze was 3. - i
ol




. MANN-PROGER -GOODMAN ’ \\\ 50
' SENSORY MODALITIES
JABLE 3
DESCRIPTIVE STATISTICS: FIRST GRADE
" Yariable Standard Variable “Standard
Number Mean Deviation Number Mean | Dpeviation
1 1.48 .50 LY .32 .18
2 .29 3-10 42 .3b 19
3 .29 .09 . i3 .32 1
B .30 .10 i .32 )2
5 »30 .11 L4s 3k 20
6 : .30 .10 LTS .31 12
7 .29 .10 L7 <33 .15
8 .28 .09 48 .32 .12
9 . .30 .09 Lo .35 2L
10 .30 , Ak 50 .33 Ak
11 .29 .12 51 .32 b
12. .28 - .08 52 1.50 .50
13 .29 .08 53 3.00 0.00
A L .30 12 5k 2.77 .7
15 .28 .07 55 - 2.80 .51
16 .29 .50 56 2.03 1.05
17 - .30 .10 57 1.50 .50
18 .30 .10 . 58 2.64 ) 7k
- . 19 .31 .13 59 8.89 - 1.77
. - . 20 .30 .10 60 . 2.58 .73
: 21 .29 .10 61 8. 2.00
22 . .30 .16 62 1.48 .50
23 .31 b 63b 19.98 3.79
2L .29 .07 -6lic 8.03 1.88
25 .31 .12 65b 23.34 - 5.54L
26 .30 .10 66 1.47 .50
27 .28 ,08 67b 34,79 6.43
28 .32 b 68b 2L,92 L.77
29 .30 .13 69 A 1.48 - ;gp
30 3% .11 70 1.52 0
31 .33 b 7 20.61 L.34
32 .3k .20 72a 21.68 3.78
33 .32 .15 73 27.11 . 5,69
3k .35 .23 74 26.31" L, 5k
35 W31 17 75 22.97 5.52
36 .32 b - 76 21.08 6.12
37 .32 .16 77 28.17 8.26
9 38 .3 .27 78 27.31 11,30
: 39 .30 .11 79 99.52 26.54
Lo .33 A7 ) '
Note -- Unless otherwise specified, sample size was 6L4. For variables
2 to 51, the standard error of the mean/ranged from .01 to .03,
with the majority less than .02. a Sample size was 63. b Sample
slze was 62. c Sample size was 59.
ol
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TABLE &  (PANEL 1)

K INDERGARTEN INTERCORRELAT jON W\TR} X

Variable 1 2 3.

b

5

6.

7

8

11

12

W07

.12 .16 p30

.60
.56

.10
.67
.56

.05
.73

058
75

.01
.58
.29

U6

.59
.65

.06
.55
.28
.5k
052
.60
48

.35
.62
.30
57
.57
.60
.33
056

.37
18
47
.53
b8

.30
A2 .
056

.38
.54
#95
.58

.59

39
37
54
.70

.02
b5
030
.07

61
.33
-38
M6
.56




" MANN-PROGER-GOODYAN 52
SELSORY MOBALITIES .

'//j;§§> ) TABLE L (PANEL2)

KINDERGARTEN INTERCORRELAT ION MATRIX

T ——— —_— _4’

,vﬁ?Tsﬁ%e i5 "6n, i7 18 19 20 21 22 23 2 25 26 27

1 2. .27 7 .27 .16 .17 .23 .23 .25 .14 .32 .25 .22 -,08
-4 b1 .55 .56 .51 .50 .60 .30 .59 .52 .46 .45 Lo .19
3 .38 .25 .39 .k2 .27 .27 .36 .34 .58 .28 .23 .12 .07
L .52 .59 .43 .49 .48 .k4 .58 .70 .65 .59 .51 .h9 .16
5 Ak L8 .58 .k ,50 .45 49 .64 .71 .48 51 .6 .18
6 .51 .64 b6 .55 .56 .60 .50 .64 .68 .43 .38 .52 .30
7 A3 ko .39 .38 k2 49 41 .64 .5k .38 .43 .52 .19
8 Lo .57 ko b1 .35 41 Lo b2 47 32 .31 .38 .18
9 .38 .70 .57 .46 .52 .3h .41 46 .46 .33 M1 .36 .16,
10 A5 b5 48 .50 .33 .38 .26 .bo .39 .33 .Lb2 .26 .05
11 k7 L2+ 4k 50 .32 b2 .36 .53 b9 .36, .26 .25 .02

j43 :32 .37 .43 .36 .50 .bo .57 .h2 k2 .39 .43 .06

12 -
13 .39 .2k .32 .40 ,36 .bo .37 .52 .45 .3 .29 .45 .05
14 .28 47 .60 .43 .48 .38 b7 .44 b2 .33 .41 .18 .19
15 A5 .33 B4 b1 By .39 L1 .39 47 .27 .31 .10
6 5% .51 ko .55 ,52 .53 k9 .39 .39 .42 .50
17 T, .50 b7 .36 .46 .50 .48 .20 b2 .24 .20
18 ko .48 .59 .52 .53 .36 .46 .52 .10
19 A0 .39 .50 .54 .36 .52 .u6 19
20 kh .63 .46 .55 .41 ko 25
21 52 .69 .46 .47 .54 15
22 6k .52 .62 .64 .21 ;
23 - A5 51 .60 .17 e
2L A5 .57 13
25 L8 09

. 26 3 06
27 g
28

. 29
30 v
31
32 :
33 '
34 -
35
36 /
37
38
39

ol
o
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TABLE 4 (PANEL 3)
KINDERGARTEN INTERCORRELATION MATRIX
Variable 28 29 30 31 32 33 34 35 36- 37 38 39 ko
i -.06 .10 .24 .17 .11 -.21 . . 05 .11 .16 .01
2 .35 .43 .57 .67 .1 .53 . . 39 .39 .24 .57
3 .17 .31 .38 .35 .i8 .23 . . .35 .19 .48 .56
L (31 .bbh L8 b6 29 L8 .22 k0 .32 .53 47
5 .32 b1 .48 .60 .29 .62 . . A3 .30 .27 .56
6 A3 .57 b6 .62 .27 .57 . .29 .51 .36 .21 .L8
7 L3 .55 Lo 49 .12 45 . L8 .23 .15 47
- 8 .27 k3 .51 .68 .19 .56 . . .39 .37 .16 .34
] .27 .37 .9 w6 L b9 . . .36 .3h .23 .zg .
10 .22 b1 35 .37 .20 .47 -, . . L8 .31 .13 4
11 12 .32 k2 k2 .27 .51° . . . L2 .20 17 .36 .
12 .21 .38 .21 .34 .28 .59 . . . .60 .15 .15 .34
13 .15 .29 .26 .33 .33 .60 . . . 54 .23 .31 .28
1 17 .29 .37 .35 .26 .h2 . . . .36 .48 .26 .27
15 .21 .37 .28 .3k .30 .36 . . . .28 .07 .23 .ho
16 L5 sk 55 L6 .30 .48 .39 . .26 b2 .39 .13 .35
17 .29 b8 .43 .36 .35 L1 . . . .37 .37 .33 .3k
18 .20 4o .46 .30 .52 .43 . . .63 .26 .24 L7
19 .36 .48 .36 .35 .13 .33 . . . .36 .33 .39 .29
20 .29 ,48 .38 .48 .24 L2 . . 40 .33 .ok Lo
21 .22 .48 .41 .25 .6 .39 . . . L6 .28 .3k .30
22 .34 .53 .49 .54 .33 .54 . . . .55 .36 .41 b2
23 .37 .63 .48 .48 .21 .35 . . . A6 .33 L7 4o
24 .21 .38 .3 ko .23 .39 . . . .36 .33 .13 .38
25 .26 1 41 .33 .27 .37 . . . .37 .2h .25 .29
26 .26 .53 .35 .47 .37 .42 .38 .23 .2i .k9 .31 .i8 .36
27 .76 b8 .29 .33 .25 .22 .17 .22 .24 .26 .i5 .09 .18
28 J7 .34 .39 .21 .29 .11 .29 .21 .32 .20 .17 .95/ )
29 A0 .46 .32 Lo .34 .43 2L .59 .35 .28 .39
30 65 .28 .57 .17 .39 .20 .36 .34 .19 .34
31 .27 .58 .31 .32 .29 .41 .39 .i1 .54
32 M7 .22 .53 .26 .38 .09 .21 .26
33 Abho 52 Lo .58 .30 .24 .39 ///
34 .38 .19 .49 .30 .36 .2
35 .53 .bo .35 45 Kb
36 .37 .37 .22/ 756
37 - .36 .27 .45
38 i .26
39 T
Lo
.)\ -‘
4
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e a4 TABLE & (PAMEL 4)° '
KINDERGARTEN INTERCORRELATION MATRIX
, ﬁgriabne 4Py b2 L3 kb 45 46 A7 48 L9 50 5i 52 53 54 55
,&A; {1 -.08 ,03 .08 .05 .i4 .20 .03 .i1 .05 .i3 it .10 =,16 .i3 .05
G@gg@?z .38 .39 .48 .49 .5 k0 .52 .55 .64 .65 7B 0L -.bi -.Oh -.19
TP 3 .26 b0 .33 .2 .27 .18 .31 .52 k3 .56 .43 .3k =19 .1b ik
St on .27 .32 B b5 .37 .30 40 .60 .55 .52 .53 =.35 =.,30 1 .10
5 .28 .38 .37 .W4% .39 .23 .39 .58 .62 .65 .63 -.18 =-.,20 .02 ~,02
6 .37 .36 A5 .51 MAb .30 k& 56 .5h .55 .62 =-.07 =,25 .10 -.07
7 .18 .13 .28 .29 .60 .30 .32 .47 .43 49 .63 =-.15 =.30 O -.22°
-8 .27 .29 b1 .3k 2k .ib .26 .36 kb ,38 .56 =.16 =-.18 =.09 =.05
9 .20 .23 .30 .33 .Bb1°'.,20 .35 .ABh A1 .35 A1 . .06 -,09 .12 .12
10 .13 .25 .3% .32 .25 .09 .28 L2 .46 b 46 -.02 -.19 -.04 .05
11 .1s .21 .31 .32 .19-.23 .27 46 A3 .51 .43 =,03 -.19 .20 .02
12 .15 .19 .h0 .39 .33 .37 .28 .53 .58 .54 501 -.37 * .09 .03 -
13 . .18 .20 .33 &1 .3h L2k 30 ;ﬁ%gz 51,50 /52 .02 =-.28 .05 .02
| 19 .27 A5 b0 2h .17 .29 .35 .36 53 =,01 =,i6 ..03 .11
15 .21 .200 .32 .27 .32 .23 .30. Lo bk 48 -,05 =.27 ~.09 <.16"
16 .26 .33 B0 B4 54 b1 .39 .46 A6 b7 5h =17 =300 .11 .02
17 .13 .30 .28 .27 .3% .23 .3k .37 .42 W8 .60 .C% -.10 -.,07 ~,01"
18 .33 4o .b8 .51 .38 .17 .45 .50 k0 A9 .56 -.21 -.15 .13 .06
19 .o 43 .38 k3 .50 .16 .49 .53 .46 L7 .51 -.08 =07 .03 - -.,05
20 .20 .2& .o .5h b2 .65 .37 .46 .55 .55 .64 =-.13 -.78 .0 =10
21 .08 .21 .27 .35 .b3 .25 .16 .41 .39 ".hO .45 -.18 .23 .12 =,09
22 © .23 .26 .43 b6 47 .35 b9 .56 .59 .61 .57 -.16 =-.36 .02 -.16
23 .22 .39 .34 b3 k3 .15 .35 .60 .56 .5% .50 -.24 ~,09 .07 ~.05
2k A7 .17 .37 A&7 b2 .33 .26 43 .47 .50 4O -.22 -.35 -.03 -,08
25 .07 .19 .26 .25 .49 .12 .28 .38 .43 .49 .35 .01 -,18 =.03 =-.19
26 .23 .27 .29 .39 .bh .15 .33 .48 .41~ k3 b0 -,17 -.08 ~.0h ~-.Oh
27 .19 .20 .15 .25 .33 .11 .29 .20 .23 .19 .32 -.23 -.i4 =-.0% .05
28 .23 .27 .23 .24 .40 ,07 .3k O .37 .31 B2 -.19 -,11 =.07 =-.20
29 .21 .25 .3k .37 .s4 .16 .33 .60 .56 .50 ,53 =-.32 =.,16 ~.0L =.27
30 99 .38 .hh b0 .50 .33 .b0 b2 b1 b3 b6 -.21 -.22 .21 -.11
- 31 Aboo by 48 b5 .39 .2k b7 .51 59 .57 ..61 =.16 =-.26 =~.i5 ~-,22
32 .42 2% .26 .25 .19 .12 .16 .23 .32 .3k .43 -.i0" -.18 .00 =-,06
v 33 .3 .32- .51 46 .32 .39 .36 A5 .55 .52 .60 <-.11 =,23 .15 =.Ch
- sh .07 .15 .32 Sh3 22 ,26 .20 .30 .41 b0 .M -1k =33 .01 .13
35 .39 .46 .53 .48 .30 .21 .51 .50 .53 .50 .66 ~.27 ~-.i -.02 .00
36 .87 .76 .82 .76 .36 .21 .81 .65 .59 .51 .51 =,25 =.06 -.05 .12
37 26 .24 .4 .56 b2 .19 4O .53 (.57 .9 .52 =.30 -.i8 =.05 .02
38 .3k b0 .43 .58 .3k .23 .38 .33/ b2 b8 42 -.25 =.12 =.05 -,08
39 b .2h 19 .2k .25 .12 .27 .37 .34 .26 .22 -.17 =-.02 .11 .08
ko .62 .54 .60 .59 .50 .23 .63 .72 .62 .60 .6k -.37, ? 24 -.13 =,02
DD .
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. LABLE 4 (PANEL 5) . i )

. KUNDERGARTEN nNTERcoRRELATkoN MATRnx ;;& .
gva%same 56 57 58 59 '60- &1 62 63 - 64 .65 ~-66 67 , 68
. f= .12 =,06 .00 -.06 ".f00 O~ -.23 .18 .6k s« .11 .10 ° .00-. .08,
2 =522 of2 =33 =.20 =,09 =.36 =,09 =.3:27 .=°19,‘¥g§;/ .09 .15
.3 L0617 =1k 04 <12 ,-,13 .19 <=.08. -.,08 =,09 -.0% . 208 .19
b -,16 507 =.39 =,20 =.17 <.b1 =07 <=.07 -1k =.13 =18 -0k .12
5. =23 17 -.b0 =29 -.20 -,38 .04 =-.06 =,17 <.16.-.1k * .03 "-,08 |
o 6 =13 .17 T-.29 =21 =.05 =,28 =0k =04 =.22 -.17 =-.30 "-.01. b4
T .7 - =.26 ..00 =-.38 -.3% -.09 -.,3% -,06 -.,01 -.07 .02 -.08 .0k . ,06°"
8 .-.16. ogz -0 -.30"-.05 =.30 -.25 ,-,16 =-,03 ~=,09 =-.15 =-.08 .01
9 .0k 8 =.31 =.26 =.11 =.26 =-.20 =,12 -.28  -.15 =.31 .01 ;07

10 ..~.07 <01 -.23 -.23 .0k -.21 -.08 =17 =13 = 0i =22 .08, .05
?—1,}-— -———.—07——“—#6“4—'-1‘9“ E"‘trzb—’—‘vm '_ITOB_ =y lg _ = = o
12 -.09 .07 -.39 -.33 .06 -.20 -.04 .02 .2 -.10 -.05. .02 .ok

13 .15 =.08 =-.4& .30 .01 =.21 -.022 012 .12 .02 -,06 . -.07 -.ih
5 1L .02 .17 =.23 . .01 -.0b =-,2& -.11 =-.20. -.18 -,08 =-.22° -.01 ik
15 -.26 .03 =-.26 -.i8 =-.03 =-.30 =-.01" ,03 .04 -.01 ~-.08 =,06 .12
16 =19 .28 .39 <.b1 =27 -.35 ~-.29 =.0h =07 -~J16 -2k < 1k .07
177 =.07 .30 =.26 =.2% =.17 =41 -,03 <=,11 .05 .=.12 =-.22 .10 =.01
18  -,09 ..07 -.13 =.07 -+ .09 =.,25 =-.09 .02 --,ik -.ik =.32 .13 .23
& 19 =.22- .21 -.23 -,10 -.18 .39 -.21 01 =,16 =-,09 -.31 =.02 .16
20 -.23 ..15 -.31 -.33 -.08 -.27 -.19 .0 ~.2h -.23 =10 .12 .12 ¢
| 21  =-.11 .02 -.16 =-,09 =-.02' =,26 =-,23 .00 =-.,22 =-.09 -,05. .00 .08
o 22 -.25 .07 -.42 -,27 -, -.53 ;00 .02 =-.21 =-.21 =-,i9 .00 "-,02
L 23 ~.15 .08 .-.32 =-,i8 -,21 =-A43 -,06 .09 -.18 =-.12 =-.19 .10 .08
| 2% -,19 =03 -.23 -.i5 -,06 -,29 -.08 .12 =~,18 =-.i1 ,05 .06 i1
B 25 -,30 .087-.23 -.24 -,08 .-47 -.06 -.0% -.24 -,28 -,08 .09 -.10
1 26  -.,28 =.i1 =-.i8 =-.13 .09 =-,31 -.13 -.04 =-.0k =-.15 .05 -.Oh .12
- 27 =,25 509 -,h2 -.33- -,29 -.22 =.23 .Of -,24- =22 -.21 - ik -.1k4
5 28  =.31 =.08 =.49 -.bk -.34 -45 -.20 .07 -.31 =.16 -.37 =-.0! -.05
5 29 -.28 -,01 =46 -,45 -,26 -.53 =-.21- ,07 =.25 =~.03 =.30 .04 .03 -~
- 30 .01 .02 -.75,-.2]7 =.26 =,26 =,0] =.16 -.2b -.22 -.24 o4 -.06
b . 37 -,28 -,02 =41 -.,37 -.12 .33 -.18 =-.ik -,22- =35 -.,16 -,09 -,05
| 32 219 .11 =.19 =.15 .13 =.13 -Job =.12.%,06 =,11 -.i4 <.05 .05
33 . =.02 .01 =.B1 -hbh -.06 -.23 -.04 -.05 -,09 - 17 =14 .05 <~,08.
! 3, -,18 .06 =¢30 =-.15 04 .-,21 .10 -.05 ..,04 .08 .08 -.,08 .05
! 35 -.49 .21 =.38 -=,14 -.23 =45 -.10 -.10 .05 <-.,92 =.35 .07 .09 °
i 36  -.19 -.08--.32 %=,02° -.12 =,35 .08 -.15 .01 =.13 =2 =0k .11
1 37 + .11 =04 =.32 =,25 .03 =-.25 .02 . .06 -,16 -.08 =.2b -.03 Ok -
5 38 -.22 .08 . -.32 -.12 -.20 =,37 =.16 =.13 .06.-.21 -.09 =.23 .=.17
| 39 .02 .08 -.32 -,02 +,20 -,37 .14 .01 =,05 .06 =,20 .03 =.08
o -1 by =29 <,15 =27 -,16 . -.18 =.33 .12 °-.22 =,0k -,22 -2k .02 u°271'
, , I AN
| 5563. l




VAN ~PROGER=GOODMAN 56
SENSORY MODALITIES >
. TABLE 4 (PANEL 6) =
KINDERGARTEN INTERCORRELAT [ON MATRIX
Variable 69 70 A 72 73 74 .75 76 77 78 79 80 81"
° 1 .00 .19 ~.02 -.05 .23 .32 =-,06 =.17 =.01 .11 =,09 <,05 .00
2 -.04 .33 -,16 -,18 =24 =,27 -,30 <.26 =,50 <=.01 =,35 =,18 =.37.
- 3+ -,12 .24 -,19 .02 .08 .11 .00 =02 <,14 -,2i 08 -:09 .01 .
. Iy .06 ..31° =416 =.12 =,17 =,17 =.09 =-.05 =,26 .23 -,28 -,i8 ~.18
8 5 -.0b .34 =-,18 -,03 -.02 -.06 01 -.18 =.35 .03 =-.1& -,0k. -.17
- 6 ..03 &1 -,10 -,05 -,02 =.15 =.08 =-.26 =.36 .07 -.,23 -.05 =,20>
. 7 =.02 .46  -,13 -.01 =.20 =.29 =,12 =.38 =.37 -.11 =,26 .00 -.26
e O - .02 .29 =.07 -,04 ~.11 =.15 =.19 =,18 =.24 =.0% -.,29 -.,05 =,29
9 .03 .22 -0 =24 .01 °.03 =.06 =,23 =.16 .12 <-.,i8 =,05 =~.13
: 10 .01 .08 .05 .i2° .06 ,i0 =,05 =.15 .=,23 =,05 =,08 -.02 =11 .
e ——05—29—=09 =01 — Ol S =18 P | o —{ | S
12 .06 .26 -,i4 .o% -.08 -.08 .04 -.24 -,23 -.08 -.05 -.01 =.13
13 .07 .36 =.i5 .10 =.20 =.17 .03 =.30 =.37 . =,16" =.,09 =.,20 '~,2h.
1% .6 .18 .08 -.03 -.07 .03 <-,06 =,33 =.11 =.01 =.21 =,09 =,22 °*
1 -.08 .20 -.07 ~.01 =-.08 =-.12 =-.13 .0k ~.,23 .03 -.13 =.0h -.1&
16 .08 .30 =.12 =,19 -,01 =.06 ~.06"'.-.21 =-.zh .15 -,19 -.02 -.1b
17 ,05 .i7- .03 .05 "=-,02 .Oh -,05 -.35 =.i18 <-.07 =,i3 -.07 =.13
18 .10 .17 .09 =,03 ~-.02 ot -,02 -.22 -,¥2 .07 =,03 =-,01 =.03
19 .08, .17 .04 =,18 =,13 =.12 .03 =-,2k =,26° -.08 -.27 =,13 =.23
20 b Lo =i 2,06 -.06 -.21 =,15 =,32 =,38 -.06 =.23:-.19 =.29
21 i b2 -1 .01 -.05 =,03 =,05 =,23 =.06 =.01 =,20 =.10 =.17
~22 07 43 -,12 -,07 =.18. =,21 =.12 =.33 -1 .00 =.35 =,13 =.26 -~
23 O BT =11 T =010 =017 403 =021 -2k <,05 2B, .01 -7
2% .01 .33 =-,07 .05 =-,05 =-,09 ~,05 =,i0 =.30 .06 =.36 =,23 ~,22
25 .02 .19 .01 -,18 -.02 =-.00 =-.11 -.35‘ 29 =.27 =,20 14 =-,20
26 , .02 .37 .12 .04 -,02 -.07 -,02 -,27 =-.27 =-.05 =.,37 =.05 =,2i
27. -,04 .25 -,09 -.06 -.10 =,26 -.09 =.17 =.36 .05 =.,22 =-,26 =.25
28  =,13 . .35 =.12 =.03 -.15 =.300 =,21 =.34k =43 . =-,16 =42 =-.25 -.39
29° .00 .35 =-.07 =-.01 =04 -.16 -.1& -,49 -.33 -.20 -.37 -.19 .-.38.
30 .06 .39 *-.23 -.t4 -,i5 -,17 -,08 =-.2b -,29 .08 -.2L4,-.16  -.2i
31 =.02 .27 .09 =-,06 =-,17 =.32 -.30 -,22 ~-.,50 .00 =-,k2 -,20 =-,43
32 -.05 .23 .08 -,05 -.08 -.01 ~.i4 -.i5 -,28 .05 =-,05 =-,19 =,16
33 03 .42 -.10 -.07 -.07 -.09 =.i4 -,25 -,29 .0k -4 -,12 =~.18
.3% .18 .31 ..09 .09 .06 =-.01 .08 -,20 -.,i8 ~.,09 =~.08 -.08 -.20
’ 35 .08 .05 =.07 <£,i13 =,20 =,i5 =.12 =.1k =-,25 .08 ~,15" -,20 =.19
36 .10 =,03 ~,14 =.,12 -.07 =-.,09 =,12 =,10 -,29 .08 -.12 -,16 -.18
37 .13 .27 .08 ,i8 ‘.01 .01 =.05 =.3t =,10 =.02 =,03 -.03 =,i2
o 38 .05 .28 -.i5 -.11 .00 .00 =,05 =.39 =.26 =,10 =.31 =4 <=,30
39 -,09 ,22 ~-.06 -,k -,17 -,09 =-,06 =-,02 =,06 .05 =-,i12 =.16 =.i0
ho -,11 .05 =04 .06 ~.04 =15 =,27 =.10: -.38- .09 '-.21 -.08 .25
57
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TABLE % (PANEL7) -

KINDERGARTEN INTERCOBRELATION MATRIX

57

f‘Va%iéble b1 b2 b3

u

T ue

17

b8

b9

50

52

ki

b2

43

Y

b5
b6
L7
48
b
50

'
54

. 1.00 .78 .79

.72

73 .
.66
.82

A9

.19

.0 39

B
.37

.83
72
- 76
o 7k
050
.28

.67
.69
.67

.70

.62
37
77

.59
258
.62
.69
51
-39
71 .6
.81 .68
TR

.52
056
L
.68 .
57
39
.60

9 0c0 0 0 0 o 39

g

=,22

7
.20

35

15 =,

.06
.16
.30
022
.18

27

g 0 3 ¢ 0 & 8§ 0 O 0
o & o
~J
[ )
N
[e]
=a
o=

52

53

5L
55

56

57
58
59
60
61

62 .

63
6l

b5
66
67
68
69
s 70
.7]
C 72
73

7h

75
76
77

78
79
80

L 4
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TABLE &4 (PANEL 8)

KINDERGARTEN INTERCORRELAT I ON MATRIX o
e ~ Yariable 56 57 - 58 59 60-- 61 62 63 6h 65~ 66 67
LY -,16 -.18 =.2444f%bz -.06 -.31 .06 =-.20 .08 -.20 -.18 -.03 .
b2  -.28 .07 =.20 .00 -,09 -.34 =.03 -.17 .03 =-.19 -.25 -.01 .
43. 2,16 -.i2 =,29 -.08 .-.04 -.,38 .0k -.15 -.08 -.15 -.29 .05 .
By  -.18 .00 -,29 =-.10 =.i0 =.32 .03 -.21 ~-.10 -.25 -.22 -.05 .
4 (.23 ,07 =-.31 -.35 =.26 -.b9 =-.07 -.13 -.33 -.b -25 -.10 .
k6 .05 .22 =.21 -.35 =-,09 -.i0 =.02 -.01 =.i7 =-.02 .08 .08 .
47  -.30 -,02 =.,36 .11 -.,20 -,k .08 -.20 -.09 -.18 -.30 .01 .
%8 -.23 .05 -.38 =-.22 -.22 -.45 .01 -.13 -.25 =~;07 -.26 -.01- .
b9 =35 ; .08 =.5b -.37 ~=,25 -.52 =.06 -.16 -.17 -.10 -.16 -.02 .
50 — =,36 ik o4 -.35 -.i9 =-,54 .02 -.08 -.16 -.2b -,k -,07 -. .
51 =,32 a13 < BB =37 5,08 —.hf Lk =015 0000 =0v8 =27 Lok i6
52 =-,12 .00 .24 .09 .25 .o4 .03 .10 =-.23. .05 .03 -.06 -,

53 .19 -,08 ,21 .28 -.06 .09 .08 .11 .22 .16 -.08 -.03
5L .48 .03 .06 .06. .07 ..28 .00 .23 <05 .10 .09 .16
55 A48 -.0h .18 .31 .23 39 160 .01 \‘ﬁgj;-.o3 .05 -.0k
56 -.09 .35 ..30 .25 .54 .19 .01 -.1 06 -.02. .16
57 - © .13 -.0% -.10 -.05 .00 =-.0b .06 -.11 -~ .06 .02
58 ' 69 . .59 .ho .19 =-.10 .08 .02 .13 .15
59 o oL}g .14'1 013 =.10 ’005 017 013 013
60 48 .02 .ok .08 .06 .28 -.02
61 ) .02 1-,02 .2% .19 .25 1L
. © 62 : | --,10 .16 -.05 .03 -.02
- 63 - | 0k .21 .17 .ok
: - 6L J .29 .32 - .12
65 ‘ \ : 21 0 L2k
66 -7
67 ¥ '
68 ‘
69 o
70
71
72 . ‘ ,
73 .. ‘
7i | : f
75 '
76 :
77 ) :
78 ~N \‘ ) &
gg . .
0
81 N




| MALIN-PROGER-GOODIAN | . . 59
SEMSORY HODALITIES | v .

TABLE & (PANEL 9)

K INDERGARTEN INTERCORRELATION MATRIX

- Yarijable

6 70 71 72 73 7 .75 76 77 78 79 80 “8

By © .10 -.03 -.,1& -,09 -,19 =.,27 =.26 =.06 =-.37 .12 =-.20 -.i7 -.22
L3 .02 .03 -,i0 ,02 -,04 -,06 -.i12 -,03 =-.30 .10 =,20 -.12 -.16
b3 19 ¢ Lk =16 .00 “=.ik =,12 =,20 =.20 <.31 =.00 ~.23 -,ijb -, 24
bl .22 .26 =-.20 -,05 -.12 =-,i1 =,16 =.28 -.3k .05 -.24 -, 25 -,27
bs .03 .21 -,16 -,24 -,07 =-.15 =-.09 =-.38 -.33 -.05 -.29 -,05 =,28
L6 .05 .23 .15 =,21"-,05 -.10 =,06 =-.21 .=-,17 .13 =,10 =,09 =.11
by .09 .10 -.32 =,05 =-.22 -.27 =-,23 =,i7 =,50 .03 =.31 =-.22 =.,31
b8 .08° .10 =,10 -,10 -,03 -,i0 =.12 =.21 =-,3% .12 -;23 -,i4 -,22
49 ok .17 -.20 ~.,04 -,18 =-.27 =.16 -2 -,520 =,10 =-,26 -.29 -.38
50 07 .39 =.31 =.17 =.13 =12 - .37 =48 -,09 -,22 -.15 =.33

o8]
Al

Ol 3k ‘H44~—n792 =25 JLQEF—°Tg§4‘“38“*5¥HF*‘“93**ﬁ32**‘5EF*“‘37

52
53
Sk
55
56
57
58
59
60
61:
62
63
oh

00 -.13 .11 .00 -,00 ,03.-~-,056 ~-,05 =.08 ~,23 -,01- .19 .03
-,08 =.17 .21 A2 .13 .16 .21 .18 .25 .0k . .13 .22 .2k, -
39 .20 .15 .23 .07 .28 .31 .21 =,05 .25 .

.03 .23 =-.16 -

Ob -.18 .21 -.01 .35 .37 .33 .25 .48 4B .28 .16 .4b
-.02 -.08 .05 -,01 .21 .21 .26 .15 k2 kO .23 .07 A3
-.03 -.03 .02 =-.30 .08 .i& ik -,02 .02 %2 .26 .11 .16
.05 -2 .38 .15 .27 ko .22 .31 45 .10 .3k .33 .51

.08 -.29 .29 .13 .15 .31 .18 .32 .33 .20 .24 .15 .39
-0k -,02 .3 .21 .19 .30 .ok .18 .26 .05 .22 .17 .33

01 i1 .18 .21, .28 .30 .17 .35 A1 .37 .48 .i5 .48

.00 ,06 .03 .é? 1 .08 .02 .04 .11 .07 .19 .18 .15
-.07 .08 .07 -.02 .27 ".12 .37 .20 . 31 .15 .27 - .16 .3k
-.22  ,02- .13 .28 ,30 .26 .06 .25 .23 .03 .31 .31 .

.07 .03 .,i3 .18 .21 .29 .30 .12, .25 .04. .35 ,20 .29
.00 .06 .,09 .01 .13 .07 -.05 ,08 .0/ -.09 .11 .05 ~ .02
-.11 .04 .,10. ,21 -,03 .02 -.00 =-,04 .04 -,06 .09 .08 .10

-.05 -.12 .18 .03: .19 .21 .18 .15 ik .30 .03 .07 .i5
.03, .02 -.01 =-,16 =,10 =-.07 =.19 .10 .17 .05 -.08 -,05
-,23 -.02 -,i4 -.09 ~.09 =.37 ~.24 -,13 -.23 -.21 -,23
) .22 .18 .18 .13 .16 .30 .01 .20 .3k .30
.00 .01 -,04 .05 .03 =-,t4 .ok .08 .07
82 % .18 46 .28 .50 .55 ‘.5h
0&2 10 ’ 053 . %6 052 057 0.57. Cw
b .33 .23 .50 .3k .62

R | .36 .0 1 .20 .59 o
: . . ~ .25 .54 . kg .65

. ’ .30 .02
. 57
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. WAIW-PROGER-GOODMAN | . : . 60
 SEUNSORY MODALITIES : ) _
N 7~ . ) TABLE 5 (PANEL 1)
. FIRBT-GRADE INTERCORRELAT ION MATRIX
Variable 1" 2, 3 b 5 6 -7 8 9 10 i1t 12 13
1 1.00 .ib -.0% .7 _.10 '.30 .12 .ib .08 .05 .04 ;10 .16
2 / .30 b3 .37 .23 .21 .34 .26 .59 .07 L& .31
3 ' 34 .30 .17 .22 .32 .20 .13 .36 .46 .25
L . . .58 .30 .37 .46 .32 .31 .07 .59 .32
.5 M2 .32 b9 .30 ,.2b .18 .59 .25
6 Al .33 ~12 .33 .19 .38 .20
7 .42 .15 009 "001 .60 030
8 ; - 4 .Mﬂ' 030 1029 062 .16 .
9 %X : . . .26, .2h 1 19 . L
‘ﬂ@\ a g \ @ 038 035 0291
11 S ° e 23 29—
12 N ° K - b8
13 - 4
1L i .
17 | <
) 18 | <
. o
20
21
22
a 23 .
o 2h
1 25. o
» 26 Q J o
‘ 27
| 28 o )
| 29
3 30
y 31 (S} .
i .32
; o 33
B 2
35
| 36 i . 4
i 37
‘ 38
| 39
i 50 - -
|
,
|
| o
- 61 . |
-
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g 3 o o } ) ,
HAN-PROGZR-GOODMAN ~ - o S SR
. SENSORY LIODALITIES | ) o _ . \
A !; » 'v : ]
. TABLE 5 (PANEL 2) :
L L .~ FIRST-GRADE &NTERCORRELAT&ON.MATRIX

. . '
1 / ) . B ) " . A
I

/’(V'ambﬂe " i 15 16 17 18 19 20 21 22 23 2k 25 2

1 220 .07 .15 =.06 =-,07 .27.:08 .06 .12 .22 .16 -.02 .00

2 Wb .21 .28 17 .29 2% .37 .31 .33 =.34, -.0h  .th 28

-3 .10 7 27 M6 .08 .06 .33 .28 .22 .21 .20 .23 .38

b .18 .19 .12 ~ .29+ .48 .39 .50 .29 .38 .05 ~-.0bh ~,08 .24

5 - .09 .26 .22 .21 22 .39 .53 .43 60 .4 .08 .05 .25

6 .31 .38 .23 .25 .36 .18 .36 .36 .35 .11 .29 .01 .17

7 -.02 -.32 .29 .2 %35 .23 .43 .31 .30 .ik .16 -.03 .37

: 8° =01 .37 B2 3% 51 .43 [58. .45 .52 .25 .32 Likh .32
.90 Lk 32,38 . .28 .11 .3b .39 4O 300 .31 .15 .Oh bb
’ 10 009 . 30 0'21 ows u?q‘ 013 032 3!‘5‘ ! 021"5' .10 .20 002' 022
1 07,26 .2b .17 .18 .08 .25 .25 .23 .22 .26 .27 =.01

12 - 09 .39 .32 .40 .33 .34 .6k .58 .63 .27 .23 .10 .36

3 - 93 .36 .3k .36 .20 .14 .50 .38 .38 .37 .07 .06° .23

1k .18 .13 .20 .10 1% .27 k5 .33 - .32 =.03 =.03 .08
15 .30 .27 b1 .28 .37-.k7 .35 .22 .33 .12 .20
AL ©. .2k .29 25 ,3h .39 b kA 230 .01 .39
v ) SA7T e “e .19 .18 .39 .37 .22 .13 .22 =05 .hb
. - .18 = . ol .52 .33 .38 .30 .38 Lib 18
: ; - ﬂg - : T 038 032 ol‘z“lc’ 622 019 "007 018 .
20 ] A9 .58 .34 .12 .06 .27 .
25& . 070 023 021‘} 001 . 033 R
22 A5 .21 06 .22
23 ) v .31 .18 .22
2% 13 L2k
25 “oo{‘n‘
26 g
L 27 -
“ 28
29 / I\
.30 ‘ AT
_ 31 ~
. 3‘2 - .c‘ -
- 33 ‘ g
3k :
£




. MANN-FPROGER -GOODMAL] ' : . ;62
SENSORY MODALITIES - R P
J L
TABLE § (PANEL 3;") ’ﬂ_,i:',',_.,.;-j_';j_'fi.'."_'LLL;'.'.T.':;;::::;;::;:;:;-:;-.:::1;';5" i 2
- R
FIRST-GRADE INTERCORRELATION MATRIX P
Variable 27 28 29 30 31 32 33 3k 35 36 37 38 39 Lo
1 | =09 .23 .08 .17 .10 .08 .01 .12 .0k .22 .12 .19 ..12 .08
2 0 .26 .52 b2 .37 .27 .17 .30 .39 .ho 4O .30 .16 .35
3 43 .28 .38 .32 .2k .25 .2 L5 .35 Ao 24,16 .08 .28
L 45 .28 .52 .35 .54 ko .15 .34 b6 kb b7 .32 .21 .ho
5 .38 .38 .65 .k .66 .70 .29 .5i .60 52 .65 .60 ,h49 61
6 .29 .30 .26 .38 .36 .23 .08 .28 .36 .39 .36 .33 .25 .M
7 .55 .29 .36 .13 .26 .26 .05 .22 .38 .hki 4o .28 .21 .30
8 Ao b9 58 .47 .64 k6,16 A1 53 .52 .60 k7 .37 .57
9 3L .50 .51 .Ab 47 .24 .20 .29 .37 b2 .38 .26 .20 34 .
10 37 .19 .36 .42 .28 .23 .14 .23 .27 .2b .3k .20 .20 k3 -
11 32 .18 .21 .29 .3% .i0 .02 .38 .22 .20 .27 .16 .16 .hO
12 .63 .2 .73 .55 .62 .56 .26 .56 .59 62 .71 .5k .35 .67
E 13" W0 .30 b1 .32 .25 .23 .09 .32 .29 .50 .39 .27 .09 3
e b .11 .10 .23 .48 .3k .19 .21 ,.17 .18 .32 .19 .20 .11 .25
' i5 35 .21 .37 .37 .36 .21 .21 .23 .34 .k .38 Al .19 b5
16 43 .52 .39 .38 .21 .24 .08 ,20 .58 .52 .33 .27 .26 .32
17 .37 .22 Lt .31 .27 .31 .0k .47 A6 .39 .33 .25 .10 .32
. 18 -’50 .25 .34 .0 .49 .30 .12 .21 .32 .3k b4 .27 .37 .55
19 .31 .43 .53 .32 .43 ..54 .24 51 .60 .h5 .56 .u5 .26 .hO
| 20 .54 45 .69 .60 .66 .51 .30 .50 .50 .67 .67 .47 .ho .58
21 56 .37 .62 .63 .52 .55 .32 .53 .56 .62 .6k .62 .26. .70 .
| 50 b6 k5 .71 .62 .65 .72 .36 .63 .73 .68 .83 .7h .3 .80
| 23 ob o483 b1 .36 .27 .2h ik .24 .27 .50 3k .30 .19 .hoO
i . 2h .26 .23 .16 .18 .18 .18 .03 .21 .16 .21 .18 .13 .16 .37
{ 25 ‘06 .09 .10 .23 .16 .ob .62 .1k .02 .08 .06 .06 .07 .15
1 26 31 .28 .37 .31 .33 .24 .07 .29 .46 .38 .28 .00 .oh .17
‘ 27 31 .59 .h8 .43 .3 .17 .37 .50 .47 .53 .36 .28 .57
: 28 57 .43 .39 .40 .21 .50 b7 .64 .51 b3 .25 k2
'_ , 29 . " 63 .66 .79 .39 .6k .69 .80 .B3 .66 .36¢ .70
30 .70 .58 .5k .46 .50 .63 .63 .48 .27 .6k
S - 31 .60 .3% .56 .53 .58 .70 .55 .43 .66
; 32 . : L3 .60 .63 .65 .77 .65 .52 .72
33 . .31 .31 .31 .30 .36 .30 b2
1 3 ! ' 63 .57 .68 .56 .32 .61 .
| 35 « , .58 .70 .58 .37 .62 -
| 36 ) 697 .57 .3 .65
37 ' .76 .38 .82
_ E 38 \ \ 37 .73
1 39 : . .59
| ko-
63 a “
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E”@E¢LJ¢ERC@ER°GC@D1 NN
SOLSORY YCD&LE”IES :

h]

TABLE § (PANEL &)

F IRST~GRADE INTERCORRELATHGN MATRIX

Variable

5 46 by 43 k9 50 51 52 53

b1 b2 Iy
1 .05 .13 =.01 =-.09. .12 .10 .26 .18 08 ,i0 .82 =-.16 .00
.2 .35 .50 .36 .36 .40 .12 A4 46. .26 .38 .35 .07 .00
3 25 .30 .3b b1 .26 .06 .2k .38 .10 .27 .25 ““.ol .00
Ly b0 b2 .32 .35 .51 .16 .43 49 .26 .65 .30 -.08 .00
5 6% .58 .3h .25 .68 .47 .58 .56. .53 .76 .51 il .00
6 30 .28 .b5. .09 .37 .36 .3& .3h .17 .35 .26 .06 ~ .00
7 l&:32 -30 034 031 -3"& &&2 35 -l*'ﬂ 020 630 o‘nyg -008 .00
8 W51 .57 .49 .52 ,56 .32 .58 .66 ko W57 b1 .10 .00
9 3 3 b .51 .39 .13 .33 JA1 .23 JAh A8 2h .00
10 34 .35 Ab .20 .39 18 .35, .46 18 .37 .27 .17 .00
11 22 .15 40 . ih .2k .10 .28 .25 13 .19 .21 ~-.02 .00
12 66 068 063 059 -68 -47 64 073 58 0615' 46 501 '000
13 26 025 035 027 0‘33 921 35 .46 22 140 13 "001 . ooo
14 25 .26 .26 .1k .27 .12 .32 .20 .17 .16 L19 .1l ‘.00
15 39 .35 .60 .36 .36 .20 .37 .b6 .20 .31 .20 .16  .00.
16 37 .28 .50 .22 .33 .22 .31 Ak .20 .25 .28 .19, 00’
17 22 .3 .39 .3b.,29 .27 .25 .h6 .10 .30 .15 .07 .00
18 b0 .32 .50 .29 .35 .27 .h0 .32 .18 .34 .33 .20 .00
19 50 .48 .33 .25 .5k .23 b k6 42 .46 . A4 -.01 .00
20 58 .60 .50 .48 ,62 .46 .62 .67 46 .65 .h5 02 .00
21 70 .64 .62 .39 .68 .48 .59 .71 .63 .51 .A7 .02 - .00
22 '8 .79 .56 .37 .85 .5& .82 .72 .73 .61 A8 -.03 00
23 32 kB8 .30 .34 .13 .51 .39 .21 .23 31 .02 <§ 0
2k ‘93 .93 .47 .26 .22 .1k .30 .25 .07 .21 .26 ~-.02 %90
25 W% 341 .16 .i2 .03 .0f .08 . o4 .01 .08 .13 ~-.10 00
26 16 .oh 42 43 .19 .00 .16 .35 .09 .22 .24 .05 .00
27 52 -k .59 .53 .53 .32 °53 .59 .32 .51 @34 .ok .00
28 - Ay 1 B .25 b5 .33- .39 .63 37 .37 .55 ok .00
29 .78 .79 .65 .66 .82 .45 .75 .81 .65 .78 .63 =04 -,00
30 62 .55 .5b W .66 .31 62 .68 .45 b9 .38 .19 .00
31 67 .6b Mo 5% .69 .37 .65 .58 .53 .66 54 .19 .00
32 79 .73 .42 b3 .83 .55 .66 .68 .68 .71 53 -.15 .00
33 50 .35 .22 L16 .1 .28 .3k .33 .33 .3k .35 -,04 .00
315' n69 ¢68 01‘55 03L5 .66 al“ﬂ'g..,o61 oGg 058 052 5‘15'9 °q16 5'00
35 i .63 .62 .3h 70 k2 60 .68 .52 .57 .50 .10 .00
36 69 .68 .58 ,53' .72 .h9 .67 .80 B8 .60 .48 -.05 .00
37 .82 .83 .60 .48 .88 .53 .81 .80 b ,66 .55 <-.07 .00
38 78 75 b2 .32 .79 .53 .7h .71 .72 .60 ko .01 00
39 59 .47 .28 .15 A3 .66 A2 .35 .31 .51 .57 -.01 .00
Lo .86 .78 .66 .38

086 062 82 076 069 068 060 "ooL} 500




. MAWN-BROGER-GUOMAN -~ ¢ . T &l
SENSORY ODALYTIES - )

. L )
. €
- . |

S ' | ' TABLE 5 (PANEL 5)

: . FIRST-GRADE [NTERCORRELATION FATRIX ™

Vériabie 54 W;é ' 567 75& '53‘ 77597  760i‘r7éiﬂJ7A627r7jéé ) 54771-6élri 66

— 1 .09 ~.0% .30 -,03 .01 ~-.42 .05 .24 ,06 -,23 =04 -.01 =22
2 =01 =35 18 L4’ -.3% <00 =41 -.30 -.05 =.2b -.22 -,2b -.16

3 .13 .07 -,02 ,08 -.30 =,36 -.28 -.30 .14 =-,08 -.27 -.2&% .09
&y .22 -,09 =008 02 =,29 =,58 =,35 =,22° =,02 .23 =,37 =-.20" .13
5 2 -tk =17 12 =1 =060 =41 -B2 .21 -8 S.3h -39 L0 ,
.6 =03 -,05 -,09 .11 =-.37 =.29 =40 -.31 .03 -.19 -.13 =-.03 =.09 .
7 .20, ,o§ ',15  ,09 =.23 =22 =,19 =-.15 .18 =,18 =.06 ~-.07 ~.01
8 028 = Ol’!' . "'.03 =».L}3 "035 =036 "o‘ﬂg 3“5 9021 '=".20 "906 oﬂ‘a
9 03 =02 -.ik, -,01 =.29 =.27 =.35 -.31 .06 =.13 =.29 =.25 ,07
10 .02 .37 -1 .11 =.32 =.22 -,29 -,24 =,08 =.,15 =,11 -.10 .O&
o e 05 e O — 00 e 30 e 8w 25 = 26— =05 ey 02 =g 03 e B TR
’ [ '] - . t; —.l{i} < “.52 ”.36 =..lc.5 . 319 H!BL} ='°l4'2 e'}ozg "00.4
13 .th <,20 -.12 .10 =.32 =,26 =-.,i9 =,26 .13 =.11 =,05 .13 =.36 .
i -,11 00 -,16 «16 -.19, =.22 =.i6 =.16 =.07 =.37 =,16 ik =90 =
15 .06 -.03 .18 =,01 ~,52 -.20 ~-.3% <42 .11 =.28 =,32 =-,15 .08
Y 16 .08 -,01 -,07 -.01 =k -.95 -.32 -.20 .14 -.00 -.07 .08 -.18
Soip .02 .00 -.0b ,p2 -43 -.18 -,25 =,i15 .02 ~-,06 ,00 .08 ik
1€ <01 -.06 -5 -,08 -.48 -.22 -,29 -.29 .10 =-.21 -.02 .08 .08
’ 19 =10 =,29 =-,i3 =-.02 =40 =-.,38 -.30 -.18 .06 =-.16 =.12 =-.09 = %7 -
' ’ "=,05  L10 =.52 =42 =,26 =.32 .11 =, .22 =,16
21, 0% =24 -.29 -,07 -.b0 -.46 -,48 -.53 .04 -.36 -=.34 -.15 ~.1h
' . -, . : b6 .13 =41 -.b2 °-,16 =-,09
23 .01 -=,02 .00 -.09 =.39 =.,i3 =.20 =.,27 .16 =.36

. 8

.23 =04 =,07 =
.07 O =13 o117 .06 .16

° ° . . ° 023 005 =032 17 ='o'”§- [od 16 .
26 -.03 ,06 -.0% =,i0 =~.27 -.i3 -.30 -.17 .06 =-,17 .03 =-.01 -.02

¢t ¥ o ¢t 8 0 0 O
L]

27 A .06 -.21 .02 <1 =BT -.51 -85 .07 =.15 -.,27 =-.09 .11

28 . .05 -.i&4 .08 .21 =46 -.31 =.32 =.3% .13 -.14 =.13’ -.18 -.1b

- 29 .06 -,28 -,32 .13 =-,65 -.65 =.55 =.49 .09 -.33 -.35 =~.31 -.10
] 30 00 =24 .27 -.07 =k -4k <40 42 .17 =.31 =-,36 -,19 =.21
B 39 A3 =22 -.9% -,09 -.43 -4k -.36 -.37 .10 =-.33 =-.35 -.15 .0l
32 .04 -.36 -,28 .04 -,49 -,57 -.40 -,38 .20 =-.25 -.30 -.30 -.09

| 33 =11 =12 =,10 -,15 =.21 <,29 -.19 =-,37 .16 =.34 -,29 -.33 - .18
' 3L -,02 -,36 -,06 .19 -.46 =~.45 -.,39 -,38 .01 =-.22 =,29 -,28 -.07

‘ 35 o4 -.20 2,17 .07 -.58 =43 <45 -0 .12 =-,i8 =~,23 -,12 =~,13

' 36 07 *=.15 =.2b . .03 -.67 =.51 =47 =2 .13 <=.29 =.31 =.19 =,17

61 =b7 =51 .12 .42 -.32 .29 -0

37 202 -,36 =-.22 .18 -,56
.29 -.b2 -3k 00

38 .19 =34 -,09 .20 -.39 -.50 ~-.33 -,k6 .23

.22 =,12 =,20 ,00 -.06 =,07 -.12 .08
54 =,b5 =61 .08 =46 -4k -.29 .00

N o

? 30 .11 -.09 .06 -.12 -.30
1 ko .03 =,29 ‘=.26 .01 =.56
|




I"’mLUQE‘ZC&L:R“GGOD“MU

SHUSORY L@DALX@EE@ 65 . R
TABLE 5 (PANEL 6) . \
FIRST=-GRADE HNTERCORRELATION NATRHX
§ Variable 67 68 69 70 71 72 73 ' 7h 75 76 77 78 79
I © =09 =.{7 =.06 =.12 =-.0% -.11 .10 .22 .07 .32 .08 .08 .i5
2 - =, =i 0% .03 =.11 =.01 =,27 =.22 =,19 =,12 =.22 -J17 =.21
3 =03 =14 .15 .19 =.15 =-.02" =.16 =,23 =.08 .25 ~-.19 <-.20 =.22
L -.is -.i8 .15 .03 <.i7 =.07 =.i5 =~,17 " =.05 =.07 - .00 -.02 =,03:
5 =35 =it .22 .06 -.28 -,26 -,21 -,35 -.20 .17 .0k -.i6 %, 16
6 -4 =,03 .21 =.03 =.19 =,16 =,23 =-.14.-,20 =.,10 =.01 ~-.21 -.16
7 . =,22 =08 .07 .04 -,08 -.22 .01 -.i& .12 .14, =10 .26 . 1h
8 «,22 =01 .08 -.01 =-.2% =-,08 =-,16 -.33 .00 =-.01 .00 =-.06 <.03
9 =,13 ,08 =.11 =.02 =.ik °08 a2y =.36 <.11. =,19 =.13 -.05 =.13
10 =13 06 .10 =.18 -=.05 =i =10 =,14 -.15 =.16 =-,13 ~-.i7
TT . 19— 3 : -
12 .28 =,21 .08 0] .26 =.21 =.24 =.B1 <17 =.16,--.24 -.07 -.718
i3+ -.08 -,08 .16 ,16 .02 .16 ~-.20 -.33 -.20 <20 =i .02 =.12.
1L 206 =.13 =.0b =.01 =,13 .01 =042 =.30 =.21-=.27 =.0% -.25 =-.23
15 =2k 05 .25 .10 -.22 -.i6 =,33 -.35 -.23 -,12 =,i7 =.18 =-.20 -
16 ool =.02 .15 =.03 =.i1 =.il <.ik -,22 -.12 ,02 =-.02 .06 .00
17 . .06 .05 .14 -.02 .08 .17 .25 =-.20 =,05 ~-.21 =.06 -.12 ~-.13
18 =.32 10 .10 08 =-.21 =.22 =.3% =40 .-.12 =-.12 =-,13 =.07 =.12
19 -.11 =.21 .16 o4« =.9% <,20 -.i5 -.16 =.10 =-.03 =-.06 .01 ~-.Ch
20 =, 29 02 .ik 19 =,16 =.1b -,24 -.43 -.07 -.1b .02 -.05 -.06
21 b1 -,14 .05 06 '=.27 =.1b =,36 =.45.-.19 =,22 -.22 -,18 ~.24
22 =.36 ~=.15 .07 ~.16 =.32 -.25 -.38 =46 -.2b =20 -.16 =.06 ~-.17.
23 -.21 07 =.07 06 -.ib =.08 .38 =.30 <-.21 =,13 =.13 -.}1 =.16
2k -.15 10 .12 {9 -.06 -.06 -.0%4 =-,01 .02 .08 “-.01 .03 .03
25 ~.15 o1 .19 .05 -.i4 -.03 =-.03 =.18 i1 =.ih =-.15 ~.18 =18 .
26 =14 o5 .i0 .01 " .09 .11 =.09 -,20 --.02 -.13 =-.1k .10 -0k
27 «.22 =05 .09 .05 -.i5 =.18 =-.26 =-.34 -.i2 =13 =-.17 -.02 =-.12
%8 - =.12 =.05 -.09 .05 =.i8 =~,19 =.11 =.21 =.07 =,07 =~.10 =-.11 .17
29 -.28 =-.24 .06 =-.06 =.,29. -.20 -.41 =-,53 =-~.2k =-,27 =-.,23 -.20 -.27
30 -.i19 .02 .10 -.15,-.38 =-.i9 -4 kb .31 -.2b -1 -.27 =-.27
31 =23 =.06 .11- <,91 =.30 =.91 =.32 -.A4h -,20 -,23 -.04 -.27 ~-.22 .
32 =.35 " =.30 .12 =.12 -6 =.35 =-,35 -.40 -.29 =-.25 -.17 -.15 =~.23
33 «,23 =,18 .18 -.26 =,38 -.37 .14 -.27 =.21 -.22 =12 - LIk =19
3L “.18 ~.21 .13 =.01 =,20 =.ik =16 =-.25 =.07 -.23 ~-.10 -.15 -,16
35 =20 =14 .25 =.11 =,17 =.17 =.26 =.30 ~.i& =,i4 .92 .05 -,08
36 -.31 =.19 .18 =-.01 -.2bh =.21 =.30 =.39 =.20 =.20 =.,15 =.17 =.2i
37 b3 =17 b =20 -,34 -.25 =45 .55 =.32 =-.28 -.27 -.19 =30
38 =.32 -.24 .16 -.08 -=.29 =-.29 -.31 -.40 -.18 -.05 =.03 «,18 =.13
39 ool =18 .00 =.16 =.17 ~.34 -,08 =,14 =,i& -,04 .06 =,07 =.05
ko osh =.21 .15 =17 <=.38 =.35 =4 =47 -.34 -.32 =.28 .26 =.33

88 :




" MANN-PREGER-GCODIMAN : " ' 66
SENSORY MODALITIES .

TABLE '5 (PANEL 7)

FIRST-GRADE INTERCORRELATION MATRIX

Veriblo . W1 hz k3 bh b5 b 47 b8 ko 50 51 52 55 .

La .59 .55 .8 .58 .84 .80 .71 .68 .57 ~-.08 .00
h3 .60 .59 .33 .5k .63 .ko .50 .b7 .15 .00
bl A9' .11 .48 .54 .36 .53 .36 .12 .00
bs .59 .87 .82 .75 .76 .54 =-.,01 .00
LT ' .50 .54 .46 .42 ko -.i1 .00
LY . ‘ 74 .64 .68 .51 -.03 .00
L8 : .65 .64 .45 -,0k .00
49 . J.57 .k -,18 .00
. - 50 . o i , - .60 =,05 .00
- 51 o =0 00—
' 52 ' ] : .00
. 53 ; , ) '

.5l -

" 55 .
'56 . \

' 57
3 59 [ e ' ’

b1 1.00 .84 .60 .b1 .88 .67 .78 .76 .75 .70 .58 ~-.02 ,.oo/////

. 60
" 61

67
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MANN-PROGER-COODMAN
SENSORY MOPALITIES

L

TABLE 5 (PANEL 8)

FIRST-GRADE INTERCORRELAT ION MATRIX

67

ot

e —

58

Variable 54 55 56 57 59 60 61 62 63 64 65 66
bk .03 -.37 -.2% .01 -,52 -,58 -.45 -.53 .06 -.36 -.48 -.30. -,10
ka2 .06 =-.35 -.,18° .04 -.48 -.5h4 -.40 -.44 .03 -.42 -,48 -,29 -.10
L3 .03 -.09 -.30 =.02 -,70 -,42 -,58 -.59 ~-.02 -.4o -.36 -.18 .01
L ‘13 -.13 -.30 -.08 -.b5 b6 -.36 -.31 .01 -.23 -.36 -.22 b
b5 .07 -.38 -.30 i1 =-.51 =-.62 -.45 -.,53 .1h -.3h -.51 «.31 -.08
L6 ‘02 -.20 -.09 .19 -.31 -.24 -,08 -.28 -.06 -.13 -.16 ~-.20 -.08
L7 .08 -.21 =-.16 .04 - -50 -,38 -.40 .15 -.4o -.47 -.20 -.03
48 b -.35 =-.1b . 14 -.58 -.55 - Ly -4 .10 -,29 =-.37 -.27 JV.QS
Lo 06 -.60 -.26 .09 -.,39 -.58 -.38 -.,54 .07 -3k =41 -.35 °-.19

.50 .20 =.24 -,24 -.04 -5 -.66 -.46 -.38 .05 -.20 -.43 -.30 .06

D) S vl Ay & R w39 b0y 36 =36 12 =,23 =17 -o2] 402 ]
52 ‘02 .09 -.03 .00 .02 .24 -.,02 .05 .03 .25 =-.07 .17°".00c
53 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
5k -1 .40 -.i4 .13 .02 .08 .o .34 .16 -.18 -.22 .33
55 25 -.16  .i% .34 .11 .22 .08 .0k .13 .21 .19
56 -.06 .3 .39 .39 .6 .09 .21 .26 .0 .15
57 -.15 -.13 -.11 =-.,10 =03 .16 .02 .2 .00
58 B9 .65 .54 -.,0b .26 .09 .05 -.01"
59 ¢ N .56 .49 .02 .34 .47 L4 Lok
60 .67 .05 .26 .28 .th .07
61 -.01 .35 42 3k b
62 -.01 .00 =-.06 .03
63 30 .12 12

Ly b1 13
5 .09
. 66
67
68 0
69
70 (x
71
72

7 713
7% v
75
76
77
78 - .

79

68
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MAMI-PROGER=GOODHAL . e 68
SENSORY MOPALITIES ' |

TABLE 5 (PANEL 9)

FIRST-GRADE INTERCORRELAT ION MATRIX

,J:.//’““\\\\ : 7 - o

Voriable 67 68 69 70 71 72 73 7h 75 _76 77 78 iR
B =38 -.2b .19 -.ib

-.38 =40 =.33 =-.h42 -.26 =201 =,17 -.17 -.23
k2  ~.36 =.23 .ih -.03 -.,28 -,18 -.b3 -.bh -.29 -.25 -.21 -.25 -,29 >\ky
43 -.30 -2 .20 05 =-.32 -.20 -.b6 -.50 -.36 -.30 -.34k -.27 -.36 %
L -.i11 -.08 .J05 .13 -.15&% .00 -.k0 -.52 -.,25 ~-.,23 ~-.i8 "=-.18 - 24 .
b5 -kl .22 .20 -.13 ~.bi -.28 -.B1 -6 -.26 -.26 -.18 -.16 - 24
b6 -2 -,19 .07 -.20 -.,20 -,37 ~-.i1 -.20 -.08 -.,08 =-.09 -.ik -.12
L7 -.35 =-.16 .05 ~-.11 -.20 -.23 =-.40 -.b2 -,19 =-,13 =05 =~-.10 -,13
b8 -.29 ~-.14 .10 -.06 -.26 -.19 -.32 =-.37 -.19 -.16 =-.18 =~-.15 =.,20
- ko b <.29 .09 -.16 =-.36 -.34 -0 -.b5 -.35 -,27 =-.25 -,22 -,3i
50. .39 -.23 .18 -,01 =.26 ~.16 1ﬁ27 ~42 -.20 -.19 =.03 =-.10 =14
5% =30 =25 =, 02 =, 8% .26 =.2F <54 =33——,.1F «.16 -.i4b -,19 =-.20
52 .09 .16 -.03 -,03 .13 .i4 -.02 -.08 .07 -.01 .13 .05 .08
- s3- .0 .00 .00 .60 .00 .00 .00 .00 .00 .00 .00 .00 ..00

sh  -.13 .01 .227 .03 -.09 -.03 .22 .o4 .18 .2k .22 ik (22

55 .08 .05 -.04 .23 .26 .06 .26 .13 .3k .20 .26° .i8 .27

56 .05 .19 -.09 =-.03 .30 .i2 .50 .bh ko b5 .37 . .43 .50

57 -.03 =-.04 ~,03 -,03 .02 -10 -.07 =.i4 =.06 =.13 =.13 =.20 =,17
58 .19 .16 -.,16 -.09 .28 .2b .48 - .b3 .38 .35 .30 .32 .39

59 .28 .30 -.08 -.13 .35 .30 .5k .58 .46 .38. .36 .36 45 .
60 .27 .20 -, 33 .21 b6 M1 o 39 .32 .35 L2
61 .32 .18 -.26 -.07. ..36 .27 .55 .56 .50 .51 .46 43" .55 7 -
62  -.26 .06 .06 .00 =.19 -,22 .00 ~-.06 -.02 .05 0% .k ,08

63 .22 .27 .05 .10 .20 .29 .36 .29 .32 .29 .42 .30 .39

6k .25 .20 ~ .31 .30 .32 .28 .21 .22 .29

N
[}
1 91
L]
=}
0

?
»N
N

]
N
o
L]
w
~J
W
O

65 .30 .28 -.16 -.ih .36 .47 .4 .26 .25 .2¢ .30 .19 .27
66 -.03 .04 .03 -,03 .08 .16 .06 .02 .07 .06 .19 -.03 .08
67 - .31 -.32 .10 .29 .22 .28 .2 .27 .3k .3k .10 28
: 68 -.11 -.02 .32 .32 .23 ,20 .2k .25 .36 .27 .33
L ' 69 ° .00 -.19 =-,01 =.04 =-.09 =,if =.13 =.0% =.13 =.12
| 70 .09 .06 -.06 -,08 .05 .04 -.02 =710 =-.03
! 71 : , .52 .37 .33 b9 b b2 (36 L8
- 72 , . ,09 .09 .28 - .11 20 .13 .20
73 . 81 .78 .71 B2 .61 .78
!v T - . .59 .6b .52 b9 .6h
| 75 , . : < .78 .63 .68 .87

76 .69~ .66 .89
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' MANN-PROGER~GOOBMAN
». ' - SENSORY MODALITIES

<

' TABLE 6
REACTION TIME

SUMMARY ARNALYSIS OF VARIANCE

I=| -

df Mean
Source ' Square
Grade (G) i ©.09 .57a
Order (0) i 1.39 2.85a
Trials (T) 19 .03 .91
’ ,AChievemeht
(6rade), A(G) L b " .6ha
60 1 .08 .16a
, 6t / 19 .05 1.60b
: 0T . 19 .05 1.36 -
0A(E) ¢ b .48 2.21a,b
TA(G) 76 .03 1.01
GOT 19 .05 1.51
i éubjee‘cs9 X ) ‘ :
S (GOA) . 8L ’ 22 eon
AEUER I O /Y- VR 76 = 03 | .1.00
P o sT(coA) . | .15% S.03 0| e=e

& Because of the mixed-effects nature of this

- design, there were no immediately available
error terms that were orthogonal- to some of
the ‘effects being tested. Thus, quasi-mean’
squares for error were generated wherever
needed. '

! ¥ P<.10
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" JABLE 7
NONSENSE SVLLABLES
SUHMARY ANALYSIS OF VARIANCE
'y S 2
oo ©df Mean £
'Sour,c.e e Square o
‘Grade (G) 1 1.09 1.13 _
Order (0) 1, B PR LIS PR N L
Achievement - L R R .
(grade), AG) |* & .96 1.03
60 g e 48 9.93%
0A(6) b .05 .05
Error 11k 9k
* P<.05 i
% P .01
N L
72 .

i
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S v SENSCRY MOPALITIES ) “
< TABLE 8 -
ITPA CLOSURE

<

SUMHARY ANALYSIS OF VARIANCE

_ gaf Mean E
_Spuree Square

 Grade (6), 1 39 7.58%

< |order (0). 1 01 .01
Achlevement . | "

L (erade) s ALG) b .05 .03
|80 . . 1 .03 .0h
R oale) " . b .70 A6

Error 1107 1.52 »,

-
o
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L MANN-BROGER-GOODYAL - | . S s .
. . SENSORY MODALITIES ‘ ,
| - TABLE_9
= . Cs
% e ITPA L}ECEPTUON e
!
' ' ) SUMMARY ANALYS.IS OF VARIANCE
: /.
y . ) df Mean __ [
-’ Source Square ,{
" , Grade (G) 1 .29 16 A
il order (0) |, 1 1.19 ° o
d I Achicvement : . .:
1 " (6rade), A(G) . b , .63 .60
p GO | q .29 | .10
0A(6) L 2.95 2,82%
x Error 111 ’ ” . ’ ¢
| « 2<.05 ,
| .
1 : .
‘i
':a
‘ Ll
i <
8
: 4
1]
: 8 / y
SR




MANN=PROGER-GOODMAN
SENSORY MODALITIES

TABLE 10

| COMPREHENS ION STORIES

SUMMARY ANALYS!S OF VARIANCE

df Mean E

Souree i} Square
Grade (G) 3 .01 - .03
order (0) a o3k .00
Achievemant Y .

(6rade), A(G) b 2,20 .28
GO 1 1.80 2.10%
| 6A(G) b 119 1.51

Error 112 « 1.07

* PL.10

7h
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' SENSORY MODALITIRS i N .
_ ‘ , . : _
: . TABLE_ 11 ~ g
. L . ' . .,‘.Id/
. DIGIT SPAN . 3./'
. SUMMARY ANALYS!S OF VARIANCE 5
— ' df. © Mean E
Source Square
Grade (G) \ 1 .60 | .60
order (0) 9 ) .00 .00
Achiecvement 1@ )
. | (6radd), A(G) L - 1.01 1,02
GO I | . .93 1.51
0A(G) Iy .66 .67
Error 114 .99
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SENSORY MODALITIES 77
¢
TABLE 12
BASZC MODALITY PROFILES FOR
ITAP CLOSURE
)
Level of Stringency '
 profile 41 8D e + 2 8D
Lyee K Grads I } — K Grade L
' Boy _Girl Boy Girl | _Boy Girl "~ Boy Gixrl
Strong oh Both 5 1
led. on Both 24 16 16 18 29 27 | 32 28
Wealt on Both : 1 & 1 1
Srong VeMed. A| 1 ( 1 | 6 7 | 1 3
Strong A-Med.V . 1 4‘ _ 1
Heak V-Med., A 4 “ 5 " . 1 1
Heal A-Med., V 2 5 | 3 | 2 3
Strong V-Weak A . 1
Strong A-Weak V ot " \S
~&: -

78

s o
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MANN=PROGER -GOOLYAN i S T 28 .
' SENSORY MODALITIES - : »

' - PABLE 13 -

PASIC MODALITY PROFILES YOR

. . ITPA RECEPTION
| o
: ” Level of Stringency . '
; . Profile %+ 1S + 2 SD -
' Type o
I Gradc 1 jid Grade 1
Boy Girl Boy Girl Boy Cirl ~_ Boy - Gixl
) - i
° Strong on Both i -3 3
Med. om Both 16 10 13 17 31 30 32 30
| ' Weak om Both 3 6 | 2 |
i .
1 Srong Y-Med. 4 1 1 6 3
o . ~
: Strong A-Med.V- , 3 7 5
1 Heak V-Med. A | 1 ' 8 . 1 . 2' ' 1
| Weak A-led. V 8 | 4 1 2 1 1
i ' ’
] : strong V-Heak A
i e Strong A-Weak V 2 1

.' —
| A
\

|

79
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MANN=PROGER -GOODMALN
SENSGRY MODALITIES

TABLE 14

BASIC MODALITY PROFILES FOR

~ COMPREHENSION STORIES (GENERAL QUESTIONS)

2

Level of Strihgency

Profile

+ 1 8D 4 2 8D
Type , , .
R Crade 1 K Crade 1
B?y Girl Boy Cirl Boy Girl Boy ~ Girl

Strong on Botg ' 3 6
Med. on Both 15 12 18 18 28 | 20 | 30 29
Wealt on Both T3 *5 1 1 1
Srong V-Med. A | 3 1 3 2 1 2
Strong A-Med.v 2 2 5. 3 1
Heak V-Med. A 4 6 1 1 2 1
Wealk A-Med. V 4 6 1 2 2
Strong V-WeakﬁA
Strong A-Weak V 1 1

8U




MANN-PROGER-COODMAL . ‘
SENSORY MODALITIES . " 80

13

TABLE 15
BASIC MODALITY PROFILES FOR

DIGIT SPAN ' ‘ )

] Level of Stxingency
‘Profile 4+ 1 8D -~ + 2 8D
Type ' : ,
K Grade 1:; - ‘K Grade L’
Boy Gixl Boy Girl . Boy Girl - Boy Cirl
Strong on Both 1 3 3
Med. on Both ' 21 14 21 14 32 31 27 30
HWeak on Both 1 2 X
Srong V-Med. A 1 1 7 10 1 4 1
Strong A-Med.V 1 1 2 1 1
. Heak ;¥7=Med. A 6 1 2
Wealk A-Med. V, 2 3 1
Strong V-Weak A i
N
Strong A-Weak V .
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- SDNSORY MODALITIES
7
g _ _TABLE 16.
: T
-~ BASIC MODALITY PROFILES FOR
NONSENSE SYLLABLES - 4
.
e D }
Level of Stringency
: Brofile 418D ' + 2 SD
' Type ’ : ' v
' K . Grade 1 K - ‘Grade 1
Boy Cirl Boy Girl . Boy Gixl _Boy Girl
’ Strong on Both ' , ™
Med. on Both 19 15 17 20 28 23 32 ‘31
Wealt on’ Both 4 5 1 1 3 1
1 | svomg v-led, & | 2 2 .
¥ Stzong A-Med.V | ) SR
3 "o L 1 .
. Weak V-Med. A 4 5 . 2 2
]
- . Weak A-Med. V 3 5 1. 1 s 3 4
1 ‘ v , .
| Strong V-Weak A
1 Strong A=Wemic v . o s

v+ 82
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SENSCRY MODPALITIES ‘. .
TABLE, 17 :
- . INCIDENCE RA':E’ES FOR GENERAL

M

MODALITY PROFILES (+ 1 SD)

. P
Profile Type
Deficiencico . Secrengtho " Mediocre
. | . Meaouze
: One Both - Caé Both -
’ ‘ Modality Modalieieo Modality Modalities
: X 1 K 1 | K 1 K 1 R~ ;1

o

ITPA Clomutea 125%¢16) | (3)5% | 8%(5) | (1)2%| 5%(3) | 118)28% {06%(0) [(6)9% [62%(40) |34(53%) |
, ‘b
ITPA Receptionm | 33%2(21) | (4)6% | 144 (2) (2)3% 8%2(5) | (21)33% |27(L) | (6)9% |417%(26) |30(47%)

Comprehenofon® | 31%(20) | (3)5% | 12%(8) (2)3% 127,(8) | (13)207% |07 (0) | (9)146%(42%(27) |36(56%)

pigie Spam 33221) | (6% | 5203) | 00z] 62(6) | 19yd0z 221y | (6)9m |55%(35) [35(55%) |

|

|

% Nonoense Syll. [27%(17) [(3)5% 1467%(9) | (1)2%] 6%(4) | (23)367 |0%€0) | (0)0% |[53%(34) 37(58%)
| _ .

i .

”wo children in grade 1 had profiles of a strong mo&ality in combination with a wealk
D@d&li@y and were not included.

brwo childrenm in kindergarten amg one child in first grade had profiles of a garomg

l modality 4in combination with a weak modality and were not included.

- Cone child in kindergarten and one child in first grade had profiles of a oLTORG K
] nodality in combipation with a weak mod&lity and were not included
i
|
|
|
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. MAMN-PROGER~GOODMAN
SENSORY MODALITIES

%“ ‘

. - TABLE 18
o
COMPREHENSION STORIES

SUMMARY ANALYSIS OF VARIANCE

. Source ‘ df i Mean F
. - : Square '
G (Grade) 1 | 507;‘55“ 11,37%
0 (Order) R I .01
M (Modality . 1 64.38 .- 2.14
A (6) (Ach.) " 44,65 1,54
e 1 20,02 - 1,91
QM 1 36.21 - 1,20
o 1 48.21 \ " 4.1
A0(6) 4 10.47 .36
AM(G) K 30.10 2.00
6o 1 4,67 .40
. 5(GA0) 72 28,96 - a
AGM(G) “ 1 11.71 7
SM(GAO) , 72 15.06 --




. MM-PROGERGOODVAN - o ~ . e
. SENSORY MODALITIES _ .- ' _' L

L < o | TABIE 19
o TTPA RECEPTION
. SWMARY ANALYSIS OF VARIANCE

Gouzce ' af ’ Mean P . .
. : Square : -

¢ (Grade) 1 1,16 79.90%

i
V" | o (order) k", g 10 | 135 - ‘

M (Modality . - 1 <.18 . | 11.55b

P

A @) (e | & |- w01 \70

=
L]

(=3
o
(=]
o

GO

b
8

. o 1 k. .00, .06
- ho(c) BT BT I .17 1 1.2 ' o
o me . Sl e | e ] e R
L em . L" .01 o .22
. }.S(-GAO) L 72 L 02 : . "
T AGM(C) 4'.‘ R - .3,52" S
] . S (GAO) | . 72 o 01 L s \ B |
. ]‘ S ) ‘ ] N :
; _ 3p <,005 ' . ; . : ,
. | - : bg g.ios . b ) tr‘ ,,
o 86 o
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2 - MANN-PROGER=-GOODMAN " ' 8¢ e
f SENSORY MODALITIES .
i. | ' R .
< ’ . - ’ ‘- .
3 TABLE 20 AN . . T
| ITPACLOSURE | | '
SUMMARY ANALYSIS OF VARIANCE
3 &
. " Source «i'lf Mean S . F
: , Square C : -
o e (crade) ' 3 .40 - 77 76,99
; 0 (Orderl?' © 1 .03 . .82
M'modg}m*{ " % 187 846.42° "
e "A (G) (heh.) . | 4 .06 o ausb
Go SO .00 Lo
R 1 .01 ‘ 2,08
omf 1 - .00° .22 o
A0(G) "4 { .03 7 2.26 Q ‘ .
g NAM('G) ‘ & .00 .26 "
coM o .o 1.24
g " s A 84 .02 ,, —
4 0L . BT AN
- \ 1 84 . 02, -
.| - - -
L 9p ,005 . \ - :
bp 7.05 ’ . .
- ‘ - \ IS . R .
= ﬁ o b\ ”";\F"‘ R
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SENSORY MODALLTIES
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TABLE 21

" NONSENSE SYLLABLES
SUMMARY ANALYSIS OF VARIANCE

87

\
‘ Souxce - ag Mean' F
< N Squaxe
© ' (Grade) 1 $231.01 11.219 "
0 (Ordex) 1 3,15 o 2,96
O M (Modality . 1 28.34 - 12,147 .
. " | & (@) (ach.) 4 12061 3.41° :
| o 1 " 6.48 7 6.08
aM 3 315 1,36
o | J 1 ol 6;48 4,37
‘ A0(G) 4 1,07 .18
: m(c) 4 2.32 267
a GoM ) 1 .05 .04
5(cA0) 72 6.04 .
‘AOM'(G) . o/ I '.43" ?
sea0) - | 72 3 ce
.. Pre.os /
bp ¢.025 ‘
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MANN=-PROGER -GOODMAN
SENSORY MODALITIES

N TABLE 22
NONSENSE SYLLABLES
AVERAGES FOR ACHIEVEMENT NESTED

WITHIN GRADE

i S i =
Grade ) - Achievement Level
: ¢

“ Low D@edium High

Kindergarten | 5.43 7.20 | 7.07
1 First ) 8.14 , 2.11 9.50

’ «

P % ‘

-

88




. VAVN-PROGER=GOODMAN
SENSORY MOPALITIES -

.~ -

d [ gaBLE 23
‘ DIGIT SPAN 7
‘ ) ' SUMMARY ANALYSIS OF VARTANCE
) . ":SOurce ’ - df Meaﬁ F
. , Square
! 5 -
‘ 6 (Gradg) 1 15.3;1 4.55
"\a 0 (Ordc&) E 1 0.00 0.00
1 i M (odality - 1 122, 53 48.28°
P I R ON S R 2.9 3.67°
) e S 1.63 .3.50
h M - 3 . 2.70 5,79 .
. o . 1 .03 .10
; AO(G) 4 47 .58
: AM(G) 4 47 1.02
GOM . 1 ) .53 1.60
s(a0) - | 48 .80 -
. AOM(G) b .33 .73
§ SH(GA0) 48 .46 -e
9 <.005 ] - .

89




" MANN=PROGER-GOODYAN
SENSORY MODALITIES

.1

™
TABLE 24
DIGIT SPAN
AVERAGES FOR ACHIEVEMENT NESTED
IS s
WITHIN GRADE ‘
: Achievement Level
Grade
A Low Medium High
Kindergarten 1.15 1.85 1,95
Pirst - 1.95 2,45 2,55
' \
\
=~

91

90




MANN-PROGER-GOODMAN " R : ' X
SENSORY MODALITIES
TABLE 25
REACTION TIME
. SUMMARY ANALYSIS OF VARIANCE o
- !
Source . 4df ° . Mean F
' Square
G(Grade) 1 '2.94 4,28
‘0(Order) 1 1.21 3.60
M(Modality) 1 1.75 27.518
T(Trial) ' 19 .01 .80
A (G) (Ach.) 4 .69 1.62
GO 1 .05 .16
GM 1 .05 .57
oM 1 , .69 2,85
GT 19 .01 .80
oT 19 .01 .77
MT . 19 .02 . .91
AO0(G) 4 ) .34 .79
AM(G) 4 .07 . .64
AT(G) * 76 .02 . .90
GOM 1 .04 .16
GOT. ' 19 .02 1.18
GMT : 19 .03 1.59
OMT - 19 .02 1.36
S (GAO) 84 .43 24.39D
AOM(G) ‘ 4 24, 2.21
AOT (G) 76 .02 1.05
AMT (G) 76 .02 . 1.01
GOMT , 19 .03 1.51
SMY{GAO) 84 .11 6.29b
ST (GAO) 1596 . .02 --
AQMT (G) 76 .02 .99
SMT (GAO) . 1596 .02 --
&p <.01 |
by <.005
92
"o




- MANN=PROGER -GOODIAN ' 92
SENSORY MODALITIES o
Q
" I
2
FABLE 26
TEACHER RATINGS
SUMVARY ANALYSIS OF VARIANCE 9
<
Source daf Mean big
Square

G(Grade) . 1 32.44 .07 (\
M(Modality) 1 .16 .03

=~ A(G) (Ach.) 4 443,99 23.30%
M -1 49.28 8.03b

" §(CA) 108 19.06 G

L AM(G) 4 " 6,14 1.69
SM(GA) 108 3.64 .

£ e s 2 p<.005
/ D .
b g <o 05 ’
< 93
H 5




MANN-PROGER=GCODMAN
SENSORY MOUDALITIES

TABLE 27

TEACHER RATINGS
N\

AVERAGES FOR MAIN EFFECT

OF ACHIEVEMENT

GﬁADé Achievement Level

LEVEL Lovw Medium High
K 23,26 -26.08 28.66
"1 22,29 27 .92 30.05

.N

93
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: 3 ok
SENSORY HODALITIES
b
TABLE 28
TEACHER RATINGS v , .
AVERAGES FOR INTERACTION OF GRADE BY MODALITY '
§ GRADE . Modality
LEVEL Auditory Vigsual
K V 25.51 . 26.49
s . 1 _ 27.19 26.32
“ l .
© ) ! g
N V) *.
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)

FIGURE 1’
REACTION TIME

GRADE-BY-TRIAL INTERACTION

<4

.01

.00 =<

DISCREPANCY IN

STANDARD SCORES
.B
=)
&

I, TR D, | Sl

3 4 5 6 7 8 9 10 11 12 .13 14 15 16 17 18 19 20

2.

1 2

TRIAL | - ' :

—~—
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MANN-PROGER-GOODMAY _

_1109"

Student’

e

e

Questions for both modality;presentations :

" SENMSORY MODALITIES ' o v

* ¢

Grade

Answver Sheet

< Auditory/Visual Story Comprehemsion C o

> ‘Teacher
= T
) <~ Date
- .

T.esterg — . N s . N . . e ) R -

. The Family Scene o o

Modauty;' Aud, vis.

- &£

y.
2%
3,

&.

n/

s

6.

13

?

Tell me all of the people in the story that°you can remember’ =
Aud=Jane . ’ '
Hov does Vis- the Little girl feel about thg/new baby? Why7
DN ' : -
' Aud-Billy ’ -~ !
.How does Vie- the 1itt1e boy feei about the ?;ysbaby7 Why?

‘Mother has been away. Where has she ‘been? i
, o .

Wﬁo waélwaiting when the new baby came home?

.
. -~
- 3

"Who_brouggt mother and baby hogé?

]
#

7. ¥§¥he story we have just heard (or seen) did not have a name. I will give

Questions' for the auditory presentation

you three possible-names for the story. < ou tell me the one that you
think is best. Listen to all three names before you pick your answer.
A Visit to Grandmother's House a
The Wew Baby Comes Hoime

Taking Care of the New Baby

&

’

1. Uho asked Billy to help fegd the baby? Why?

2,

§3.

1

VWhy was Billy worried?\

Who was Charlie?

110 ,\ B

o
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' Q'u.estions for the visual presentation . N [J % - . : ’& :
. : . . a' . N © ° . T N vu
FIE I. .Vhat kind of furniture was in the picture? . . .
: | . - . - . )
) 2, What did the ch}idren have to play with? ' o : T (
o . % : .
3.  Uho was the oldex lady in the picture? .
)
S P : ,' “
) . -
{ ' - :
o7 \ ' «.4
« / // - {2
] .: Or
v , /a-\/ .
° \ : <7 N '
> ~
‘ \ “‘ < R
‘a N
D ‘v. ?
. | )
. . R
.
- ; < 111
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Answexr Sheet

Auditory/Visual Story Comprehension
Student . . : . Teacher.
Grade _ . ; Date
Testex - " S A
' The Pet Shop

- . Modality: Aud, Vis, ' ) .

~ ' ' v
Questions for both modality presentations ) = .

— —

1. VUho were the children in the story?

o

2% How many animals can you remember?

3. Vho let the kitten out of her cage?

i &, SWheie did the kitten go afterpéhe got out of her cage?

4 4

5. What do you remember about the baby panda bear?

©
PR

How wag. the baby'panda bear fed? -

|

| . ;E The story which we just heard (or saw) did not have a name. I will give
j \ you three possible names for the story. You tell me the one that you
T ' think is best. Listen to all three names before you pick your answer.

\ . a, Monkies on the Loose

| b. The Field Trip E _

‘ ’ ¢. My Pet Turtle - . o

F - Questions for the auditgry presentation
1
] ' 1

1. Which of the childden had pet tyrtles at home?

2. H6g<did the monkeys.get out of their cages?

L
g .

3. Why did Mary pick up the kitten?

i - . &4, VYhat did Joséph think bears were supposed to be like?

e e
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5. Yhy wasn't Joseph afraid ép feed éhe‘baby panda_beér?

)

6. Why was Fiuffy a gdsd name for the kitten?

A a4

Questions for the visue;>presentation

IYEEiTegg was the parrot?

2, Wheée was the turtle?' . ( ’ T s

3. Hou did the girl in the picture feel about the Ritten?'

-
»

4. Were any of the children wearing a special kind of clothing?
) R




‘_3.% Why did the triuck -start rolling away?

MANN-PROGER -GOODMAN ‘ ‘ - 13s 7~
SENSORY MODALITIES : ' .

- ' . Answer Sheet

Auditory/Visual Story Comprehension

Student ) Teacher
Grade | ‘ _ . Date
. ] B e . 9

Tester ) -

~7 — T .

! * , " 7The Runaway Truck
— . . . :
Madality: Aud, Vis. .

Questions‘foz both modality presentations ' ' .

1. Who were the people in the story?

-» ;
2. Vhere did the story take place?

\

¥

N A\l
]

"4,  How did the children feel when they saw the truck racing toward them?

: Ijhy? N T . ' : ¥

5. ::Can: you tell me what the truck looked like ' ¢
- , . /
! A

6. -pan‘yOU remember any of .the fruits and yegetables that were on the truck?

7. VWho almost got hit by the truck?

8. The story which we just heard (or sawy) did not have a name. I will'give
you three possible namés for the story. You tell me the one that you
think is best. Listen to all three names before you pick your answer. &

a. Summer in the City .
'b. John Almost Gets Hit
¢, The Runaway Truck

Questions for the auditory presentation'
1. Who brought fruits and vegetables from Mr. Stewart?

2. Where did Mr. Stewart buy his fruits and vegetables? : S

°

3. Why did Mr. Stewart have to drive his truck slowly and cgmﬁfuliy?l
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rd

. &, Vhy was Mr., Stewort huffing Zna puffingt

.
# : . . !
3

5. What do you thimk Mx.. Stewamt hacf to do after the accident® \
. . :7,’-, ‘ . . ‘~ .o R N - . , R .

) ‘.' - - ' ' / i co 4 ‘ ) ’ . ' ¢ . .
.- Qmeoti@ns for the: viouak presentation o E et . s
. ) IS L

” ' 1 - Yo was stepping off thfe cwzb (into the atreet) juat as the truck ‘was,

A ’ »obout to go by? : ' . AR

. « . » >
- .

2, The pictute showed us many ways that people can goy (travel) *from one
. ploce to anpther. How fanyqdifferent ways of traveling do you remember?

. v
y) '




SENSORY MODALITIES
q

©

MANN-PROGER -GOODMAN " ) . : - © 918

Angwer Sheet

Auditory/Visual Story Comprchension

Student s ] ° Teacher

I
CGrade . ' . Date n
’ )
Tester - \ ) : $
7 The Broken Window
=t .

Modality: Aud. Vis.

Questions for both modality presentations )

1. Tell me‘all of the people in the story that you can remember?

2. Ubat game were the boys playing? ‘ : .

>

3, ZHQW‘did the'windqw get broken?’

-

b, iwhat do you think the policeman is going to do?

Aud. .- Mrs. Brown
5. What is Vis, - the lady going to do?

6. How do you think the floy with the bat @3918? ' '

7. Uhat happened inside the store when the window was broken?

-

8. The story which we just heard (or saw) did not have a name. I will givé'
you three possible names for the story. You tell me the one that you
th;nk is best. Listen to all three names before you pick your answer.

a. The Broken Wigdow " %§
b. Playing in the Street
c. The Ball Game

Questions for the auditory presentation

1. How did Mrs, Foster feel when the window: broke?

0 [
2, Why did the child have to play in the street?

3. What kind of shop (store) did Mrs. Brown have?

1

£

NS
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)
Questiong for the vigual present&tiom . a
) 1. Wilre did the story take place? ¢ : € )
, : e .
2, Where did the lady im the plcture come from? . *
- 3. Do you remewber the grown-up people in the picture? Who were they?

« ' -

4, Besides the policeman and the' lady, were there any other growm-up people
in the picture? (If.the child amswers yes.). Who? What vere they doing?

-
v 1

- ; 117
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