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PREFACE

The present report represents a major effort
k;
of reselirch personnel in

tie Montgomery County (Pa.),Intermediate Unit to investigate psychological'

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

children. This report has been in preparation for'several years due to vari-

ous interruptions in each of the avestigattirvs'a)chp, u es 'assoc ia" ed with

running day-to-day shcool activities. The research actually stems from a

pilot study conducted in fall, 1973, and the actual project that carried
i"

out during February and March, 1974. The present prbject is actually"the

" second major effort by the Intermediate Unit to examine the functioning of

sensory modalities. The first major efforts in this regard were carried

out, in connection with the initial efforts of the National Regional Resource

Center of Pennsylvania (NRRC/1); this first set of efforts has already been

amply described in three reports: Nann, Proger, and Cross (1973); Proger,

Mann, Burger, and Cross (1972); and Proger and Mann (1973). The third set

of efforts to study sensory modality functioning have occurred in connection

with a Title III (Elementary and Secondary Education Act of 1965) Project

entitled "Secondary Learning Disabilities Curriculum Development;" the latter

project was directed by Dr. Goodman during 1974-1975 and 1975-1976 and has

produced several publications (Goodman & Mann4 1975a; Goodman & Mann, 1975b).

A publication yet to be released by Dr. Gobdman will contain findings on the
,4

third project to deal with sensory modality Phenomena. As the reader can see,

the topic has been and continues to be one of interest to Intermediate Unit

staff who have had:some form of contact with -the leerning disabilities move-
.

smut.
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INTRODUCTION

6 -

Educators who have been trying to implement individualized instruction

rhave often relied upon the concept of sensory modality preferences. In its

simplest form, the model of modality preferences postulates a'learner to be

basically either of audile type (auditory strength) or visile type (visual

strength). Presumably, if a child were basically diaposed through various

!assessment procedures to be an audile learner, the educational programing

specialist could then offer the child activities that would avoid his visual

deficits and instead would capitalize ullon his auditory strengths. Many

large, regional, instructional matrials .centers have offered cervices for

programing to the.relative sensory strengths and weaknesses of children. In

Eact, a wimber of diagnostic and scieeningtests have embodied the concept

of assessing densory 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 (AM) research (with sensory preference as the "aptitude" and program-

ing to the predominant sensory strength as the "treatment")'has yi!eided very

disappointing results. One reason often given for this situation is the lack

of adequate aptitude measuring devices. The present study looked at different

e.methods of measuring sensory modality preferences as a possible determinant to

this poor showing of previous ATI research. .Besides examining that might be a

more effective way of measuring modality preferences, the study also sought to

examine patterns of consistency among the,different modality measurement

methods. Finally, the stud addressed the question of how such modality pre-

ferences are related to hi and low achievement patterns in ongoing school

work.

0
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REV I Elk OF L ITERATURE

7

Several reviews of All research have been completed (Berliner & Cahen,

4973; Bracht, 1970; Salomon; 1972). While these reviews were not specifically

aimed at sensory modality phenomena, they pointed out anumber of issues that

surround the Very poor showing in ATI research.

Ysseidyke (1973) egamined diagnostic prescriptive teaching and how it re.-

), lates to ATI research. He found five studies that dealt with the concept of

sensory modality preferences (Bateman,, 1968; Bruininks, .1967; Janssen, 1971;

Sobotino & Ypeidyke, 1972; Sabatino, Ysseldyke & Woolston, T973). 'All found

/

negative results relative to the idea of diffrential prograMming based on

sensory modality preferences. While discussing several flaws in such research,.

Ysseldyke concluded: "The primary problem interfering with efforts to cagy

out'mathodologically sound aptitude-treatment interaction investigations, Us a

lack of reliable and valid dices which may be used to identify behavioral

(ability) strengths and weaknesses in chlidren..':Special educators cannot afford

to provide programs for only those children who demonstrate behavioral deficits,:

since, by chance, appi-ogimately half those defined as nondeficient aill theoreti-

cally be false positives. On the other hand, few school districts can afford

specialized training for all children diagnosed as deficient by current un-

reliable-deviced (Ysseldyke, 1973, p. 26).10 The current study attempts to

study intensively the validity of selected sensory measurements and will not

egamine their reliability.

Other studies havi reflected upon the nature of differences between audi-

tory and Visual learning styles. Chalfont and Flathouse (1971) have prov'ided

a definite review. Snyder and Rope (1972) studied phenomena directly relevnt

to the present investigation.

Kazelskis (470),, in a study related to the nonsense syllable por on

8



MANN-PROGER-GOODMAN
SENSOT MODALITIES

of the present investigations categorized graduate students into either field-

dependent or field-independent groups. 'Two nonsense-syllable lists of con- °

songnt-vowel-consonant (cvc) type were presented in either an oral mode (spell-

ing the syllables to the students) or an oral-visual mode (spelling the syTbles

as well 6s showing them on cards). The coc-61ned presentation mode produced

significantly higher recall than Just the oral =dd..'

b Powers and'Jacob (1975) reviewed several studies. in the regular education

realm. Contradictory patterns of findings were found in Oaken, Wiener; and .

Cramer (1971), Matz and Rohwer (1971), and Nelson (1970). Powers and Jacob

used a directional map task whereby normal sixth-grade children had to select

sequential answers that would tell how to go from one point on the map pest

obstacles to another given point. Regardless of Q level, those children given
0

oral directions did better than those children who had to read the directions

by theniselves.

Epltein (1970) studi.ed sensory-modality preferences in learning meaning-
.

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

(9

r

by having auditory presentation (tape recorder) or visual presentation

(memory drum) "For the first list and likewise for the second list; thus, the

resented to undergraduate students in various modality combinations formed

combinations would be AA, AV, VA, or VV. In referring to previous research

on sensory modality effects (Laugliery & Pinkus, 1966; Murdock & Walker, 1969)

Epstein'commanted: "There is evidence that modality effects-in- free recall

are favoredpby rapid rates of presentation...Rapid rates probably attenuate

the tehd to represent viaual inputs acoustically, or the tendency to pro-

vide a common representatibn for both input modalities (Ei 1)." Under a

wit ien response mode, subjects did best with VA and VV a input modes, but
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when an or response mode was used the mosteffective combinations were AA

and VV.

The.sensory modality issue can be traced back to Waspburn (1916); who

found that auditory presentation of serial lists of words or digits is more

visual presentation. Crowder (1971) has

been one of the main resew r ers in the modality areas; in reviewing more

recent esearch (Corb Ills, 1966; Conrad & Hull, 1968; Crowder,,, 1970; Murdock,

197 , Murray, 1966), Crowder concludes that Washburn's finding is still true.

(Just how such modality differences affect higher learning acti ities is less

. effective, fof immediate recall than

well delineated and is studied to some extent in the,present investigation.)

A recent theory proposed to explain these differences (Crowder & Morton, 1969)
0

suggests: ,"Although visual and auditory Input eventually lead to comparable

lormS of presentation in a central short-term memory (STM) there are logically

earlier, more-peripheral, sensory memories, one for vls,lon and one for audi-

tion,.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 for a few seconds--dramatically longer

than the visual precategorical store is believed to persist. The PAS system

Is compromised by limited space capacity as well as limited time capacity,

however, and this limitation on space has observable co uences for immediate

ordered recall tasks. As a result of the space limitation, each item in a

vocally presented li'st degrades the representation of previous items in PAS,

presumably in a first-in--first-out manner. "Since only the last few items in a

series are followed by few or by no new inputs, the PAS effect (i.e., recency)

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

retroactive displacement from their companion list members are expected to

10
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10

show the advantage of extra information in PAS storage. Thus, two closely re-
.

lated observations, the conspicuous recency effect with auditory presentation

and the modality effect when'auditory,and visual presentation are coMpared, are

compatible with the PAS mechanism. (Crowder, 1971, pp

Sidman and

tarded children.

taught to match

987-988)."

Cresson (1973) studied crossmodel transfer in ,severely re-

"Two severely retarded Down's syndrome boys viore first

printed words to each other (visual discrimination), and to

match dictated words to their corresponding pictures (auditory comprehension),

but wore still incapable of, matching the printed words to their pictures

(reading comprehension), or of reading the printed words orally. They were
ciP

next taught to watch the dictated to the printed words i and were then be

to read the words orally and with comprhension. . The learned equivalences of

'dictated words to pictures and to printed words transferred to -the purely

visual equivalence of printed words to pictures. (p. 515)."

Waugh (1973) used the ITPA to classify children as audile or visile
1

learners. Using tweo different treatments of auditory type and two different

treatments of Vsual type, Waugh found that both audile and visa le learners

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

the classical ATI hopes were dashed in a sensory modality setting!

In line with the present study's emphasis on egaming 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 wprds) and picture learners L(learning from line draw-
,

1ngs). While not congruent with the more traditional audile-visile schema,

,,the effort is worthy of mention here. Consistency of classification of children

11
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was found, as well as some prbgramming possibilities on that basis of

identification.
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as PROCEDURE

Treatment: Each subject was given both an auditory and a visual pre-

sentation of cacti of 7 subtests. Each subtest tapped a different avect

of sensory modality functioning. The "treatment," as such, was, the appli-

cation of auditory and visual tasks to the subjects under each of the 7

subtests.

Measures: The 7 sensory masMity measures could be classified under

four main types of6instruments: (a) standardi2ed approach (the closure sub-

tests of the Revised Illinois Test of Psycholinguistic Abilities and the
6

reception subtests of the stg,e battery); (b). controlled laboratory approach

(discrimination of consonant-vowel-Consonant nonsense syllables,'machine-
.

gauged reaction One, and sequential digits subtests similar to the Wechsler

intelligence Scale for Children); (c) classroom-oriented approach (story-

theme. comprehension); and (d) teacher observation (structured rating scales).
.

Thus, the entire battery given toleach subject with 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 individually adminis-

tered.

The reaction time task was centered'arourid.standard laboratory apparatus.

I

The machine used (Lafayette Instrument Company Model 6302 B Multi-Choice
. . 0

Reaction Times) employed
.

a circular light stimulus (Lafayette Stimulus #4) ,

and a Vocally made door-bet1 buzzer device housed in a Iali box. ,A standard

telegraph-key response device (Lafayette) allowed the subject to turn off

either the light or the'bUi-jier. Jhe reaction time sweep hand allowed record-
_

ilg down to hundredths of a second. The child received all the visual trials

together and all the auditory trials together. There were 5 practice trials

and 20 criterion trials for each sensory mode df presentation. The child

saw onVy the light box.(a red light was used), the buzzer device and the
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back of thb reaction time apparatus, while the' examiner S2t9 the sweep-hand

dial and controls whe the stimulus is .turned

ktp each child as folloWs: "Have you ever seen a box like this before? I'll

The task 'was introduced

23

t:01._you'ha3 it works. are

how- feat you are. In tin s bpx

buaaey Noise o sort'of like a

going "to

I- have a'

doorbell.

do some raced today. Ve'want-to sep

Fed light., In this box I have a',

And this big Box lets me turn
0

. dither the light or bilzzer on. .That black button lets you turn them off.
.

1

4)

tet'atry each one." Two rehearbals of each stimulus were completed and

then he five Oracfce trials of the initial maaiiiy were presented. .

he basis forr the ?Ionsense syllable task was the classicalsQy blr

Arther 0960). He loked at all possible (2480) rigrams of consonant-

. vowerrconsbnant (cvc)-form in terms of meaningfulness. (Becauseof the

young age levels of the subjects, it was decided to present only cyc syl-

lables rather than longer versions as in Locascio.& tey,.°1972.) Prior'to

Archer's definitive list there had only been the partial listings issued by

Glaze (1928) and by Krueger (1934). Archer determined meaningfulness by cal-

culating the percentage of hip sample (335 University of Wtvonsin students
0

enrolled in introductory 'psychologircourses) who could answer affirmatively

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

it remind me of a word? CanI Jke it in a sentence? (p.2).". In the, pilot,
.

. study for ,the curzeiat esabasaryimmtakzy_prviect10_$y114hlte_mgxe..selgwOd

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

0 high range (7p, to 100%). The items were selected by means of C standard

randomization table (Rand, 1955). However, the pilot study showed that

these levels of meaningfulness were far too easy for normal youngsters of

this age (kindergarten and first grade). Also 20 auditory and 20 visual, -

14
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syllables mere simply too many from a time standpoin

14

'

.
Th4, for both audi-

tory and visual modes, twd syllables each were selected randomly from the
Q .

"five, low-meaningfulness ranges: 17,1 to 10%, 11% to 20t, 21% to 333-70, 31%
,

.

/
.

to 407., and 41% to 50%. The auditory syllables were different from the

visual syllables to avoid practice effects.

The nonsense syllables in visual format were presented on lk-by-3-inch
Oth

oak tag cards. Only one word was-on each card. The letters were printed

with a black felt marker pen. Each of the three letters.in a word was about

7/8 inch high and 1/2 inch wide. The response, format was multiple choice,

_urdeA_a stimulus card and tee option cards. The stimulus card had only the

,ciord whlle the three option cards had a small number printed in the

top:right corner (flip!" "2," or Three seta of such cards here used as

examples, while ten sets"-i)ecame the criterion'tasks. In each set of cards,
.

the child merely had to tell the examiner the correct number of card that

%las identical to the stimulus.
cz

Each set of four cards were shown sequentially rather than simultaneous-
,.

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

tory version was sililar inresponse format except that each stimulus, and

the three options were read aloud to the child. 'An auditory set would sound

as follows:."dck (the stimulus was actually DEK). (pause). No. 1, ak.

°Ivo. 2, dawk. No. 3, deck." All the visual tasks were presented as a group

and Likewise with the auditory tasks. The instructions preceding either of

the two groups were: "Now I will (show, say)"a word to you. Then I will

(show, say) three more words, each one with a number on it. (Look at, Li ent

caid.),.../

4

I

o . 4

to) all three words carefUlly. Tell me the number of the word I (showed,

to you. Here's the (first, second, third) -example."

1 5
N
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The closure,and reception tests. under both modalities were taken verba-

tim from the Illi*nois Test of Psycholinguistic Abilities (ITPA Revised edition:

Kirk, McCarthy, fu Kirk, 1968). These tests were giv'en in accord with the ITPA

menual.
\

The comprehension stories were based upon the Peabody Langauge Develop-
.

ment Kit (Dunn 6: Smith, 1965; Ddnn 61 Smith, 1966). Ftom Level 1, two "Story

cards" were used without modification (Story Card r: Family Scene - The

Arrival of the New Baby, and Story Card 2: Street Scene - The Case of the

Broken Window). From Level 2, two "I iionder" Cards were used as prepared by

the publisher (I Wonder Card.W-1:, 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-picture 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

.

then taped onto one side ofsa cassette by the same male who was experienced

inTtory telling. Thus; for story comprehension, a parallel body of content

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

able in either mode), two sets of.questions were devised:, one dealt with item

A 0

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 involved

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

'Pet Store (G=6, A=6, N=4),- and Runaway Truck (G=8, A=5, V=3)-. If the auditory '

presentation came 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

4 16
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stories just like a record player. .I have put some stories on, the machine

a

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

16

fully, because at the en of the story I am going to ask you some questions .

abovit what you heard. .Are you ready? Goa. Let's begin."' If on the other

ha, the visual presentation came first, the child was told: "I have some

pictures for yoti-to look at. Each picture tells you a story. I haft you to

look at the picture very carefully becadse when yo4 have finished, I am

going to ask you some questions about i.fhat you saw. Are you ready? Good. .

Let's begin." (See Appendix A for.questions used in Atudy.)

The teacher rating scales were devised specially for purposes of this

study to reflect specific differences in sensory modality. nctioning, A

%)four-point differential scale was used in each of,16 items, of which pere

aimed at auditory processing and 8 of which were aimed'at visual processing.

Four of the 16 items were worded negatively so' that a "high" rating of 4

("exhibits this behavior most of the time") actually indicated a low level of

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

exhibit this behavior"). (See AppendiX B for teacher rating scales,.)
6

Pllot,Studx: In fall, 1973, two of the three examiners tested a few

children of the same age levels as were involved in the final study. The

purpoS'e was to evaluate the feasibility and appropkiateness 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

varying degrees.

Subjects: The sample consisted of 64 kindergarten children and 64 first-

grade children. The ai'ildren came from'two buildings within a large, subur-

ban school district in the Greater Philadelphia Area. The children were all

17
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t

of normal intelligence and possessed no noticeable difficulties in,senilory

processiing. Both blacks and whites mere represented 4:the sample, and the

majority were 'from middle -class family toetieturao.

17,4

Unused classrooms or storagearese were provided by the school. district,

whiAminimized as much, as possible the usual interruptions of the clagoroom

day. The majority of pubjedts were tested in February:and March, 1974, with

a few in April.

.Design There were 7 basic types of tests, each of which couldjbe giyen

in either auditory or visual fashion. If 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

eihich subjects would have to be assigned randomly. The situation of treat-

>
ment (or test) combinations becomes even more complex when one-considers the,

possibilities within the area of comprehension stories. There were 4 basic\

themes, each of which could be presented in either auditory or visual fashion.

It was intended that each child receive each theme, but to avoid thematic

content, each story could be presented in only one modality. To minimize

certain contamination effects associated with sequential order (e.g., fatigue),

a modality sequence of AVVA or VAAV was randomly assigned to each child. In

turn, the 4 story themes tiererandomly distributed throughout either of these

modality sequences. Every possible combinatioq of modality sequence and story

assignment within that sequence, was reprdsented in the study once at each

grade leve. H6wever, because of the huge number of possibilities of order

effects represented 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 as that certain types of tests would be
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given by certain examiners. The same examiners would always give the same

test types to all children. Whatevertests.were.assigned to an ,examine" ,

- would alwaya be given to each child in the same'order.
4

,'Three eUadinirs who here individual test adminis-,

.traiion-ghve tha14,Ittery to the subjeCte. %Examiner A administered reaction .

r

_timez.nonsense syllableap'snd digit span (in that' order). Eleaminer B

e
adminiaterea the IT10A clOsure cubtests and ITPA reception subtests (in that

order). Examiner C administered the comprehension stories. Each .examiner

required approximately 20 to 30 'minutes so that somewhat more than an hour

of total estlime usa.expended for each child. In effect, a total of about

160 'outs of ndividual test administration time was expended in this project.

To-gain'maximum efficiency from tht three examiners, they tested children

.

himultahously; thus, a given examiner would not always be first, second, or

third, for a given child.

Within each subtest of test types assigned Permanently toan examiner,

the main design consideration was whether or not the auditory mode was pre-
.

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

(Rand, 1955) for each of the 7 tests; Uhich generated 64 combinations for

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

assigned to the 64 children available at each grade level.
a

I.p
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ANALYSES: OVERVIEW

Four series of 'analyses were undertaken: The fast series contain simply
0

descriptive statistics on all variables'. Correlation tables are presented

separately for each grade.
1/4

0

/ The second series of analyses made use of ,stance d scores so that croob-
.

siodalmparisons could be wade in an ipsative sensg. However,,direct.com-

Parisons between auditory and visual scores could not be undertaken with stan-

dard scores because-the averages would, of course, be zero. Thus, discrepancy

scores were computed and inserted into factorial designs. These discrepancy

scores allow the testing of several effects other than the direct visual-

versus-audito y comparison. The standard scores were also calculated because

of their precision in performing certain desdriptive analyses 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 occurrence fbr the many subtests in the study.

The final' ies of analyses dealt with percentage correct scores on the

auditory and visual components on each of the several criteria. In contrast

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

scores allowed direct au y-visual comparisons.

a

-6
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Design: Descriptive statistids in terms of means and standard devia-

tions tdre calculated by the BMDX8.4 program (Dixon, 1970b), which also

yielded all possible: correlations. Raw'scoreszOere used for this purpose.

Results: Table 1 contains all,the variables.studied in the present in-
t

vestigation. Table 2 provides the basic descriptive statistics for these

variables in kindergarten, while Table 3 does the same for first grade.

Of interest to the validity, Sf the various sensory modality measures

Is the intercorrelation results given. in Table 4 (kindergarten) and in Table

5 (first grade). By examining hypotheSized patterns of results in these

matrices in the sense of the Campbell-Fiske convergept-discriminant model

(Campbell & Fiske, 1959), one can assess validity. 'spin relation to the !TPA,

Prager, Cross, and Burger (1973) have suggested what might be inferred froth

such matrices in le Campbell-Fiske sense. Dziuban and Shirkey (1973) and

Shepard and Glass (1973) have illustrated similar sdiembs of application.
0

Tables 2 and 3 demonstrate descriptively that auditory reaction Xime

(Variables 7 to 26) was faster than visual reaction time (Variables 32 to 51).

Similar auditory superiority is demonstTated in Tables 2 and 3 on digit span,

nonsense syllables, and !TPA Reception. The other descriptive) statistics in

Tables 2 and 3 are self-explanatory and will not be gone into here.

Tables 4 and 5 present the intercorrelation results for kindergarten and

first grade, respectively. For the general sample size of 62 in kindergarten,

e

an r of .25 is significant in a two-tailed sense at the .05 level., (Two children

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

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 reaction time

are.intercorrelated at least to moderate degrees.

2i
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X both kindergarten clad first.grr, the auditory digit span criterion

was oignificdhtly correlated with feweryariableo than wrap the visual digit

span'criterion. Also, reaction time was not oyotemLtically correlated with

digit spbno. In particular, in kindergarten, auditory digit span io signigi- -

wetly correlated with, vtauardigit span, visu4 nonoensesyllables. criterion,

visuh stories criterion (negatively), MRT Matching, and1HRT Alphabet. In

girst grade, auditory digit span was correlated with visual digit, span crt-

terion, nonsense syllable order effect, and ITPA Closure order effect. (The F

order effect correlations 'do not seem to p000eos ady practical interpretation.)

afkindergIten, the visual digit °pap criterion was correlated with auditory

nonsense oylLables practice, auditory nonsense oyllables criterio visual
e,

.

nodsense syllables Etactice, visual nonoenoe syllables criterion, DIRT Word

Neaning, MRTMatching, MRT Alphabet, and ]4RT Total. In first grade, visual

digit span criterion eras correlated with the same gour nonsense syllable

scores, visual ITPA .Closure practice, auditory stories criterion, auditory

teacher rating., visual teacher rating, and all SAT oubtesto. '

Auditory and visual nonsense syllables were significantly coz related with

each other co well as several other variables in both kindergarftc a and first

grade; the number og oiiier variables with which these two nonsense oyllabla

variables are correlated increases as one goes from kindergarten to first

grade. In particular, auditory nonsense syllables in kindergarten was signi- .

ficantly correlated with visual nonsense syllables practice, visual nonse oe

syllables criterion, visual ITPA reception criterion, auditory stories cri-

terion, visual teacher rating, NRT Lptening, MRT Matching, and MRT Total.

However, in kindergarten (cc in contrast to gtrot grad), there were a number

Of variablep with'which visual nonsense syllables were signigteantly correlated

that were not correlated with auditory,nOn

22

enoe syllableb, even though adds
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gory and visual nonsense syllablestherzoelves =0 highly correlated. Speci-

,

Moony, in first grade,' visual nonsense syllables criterion vas significantly

correlated zith /TPA ClosUre order of2ectq--=d6ditory teacher rating, visual

teacher rating, SAT Paragraph Neaning OAT Vocabulary, OAT Word Study Skillo
Ot hi

and SAT Tota 'Mile all the above correlations is pociCa.voltai =tura, it

or210a be 'noted that visual nonsense syllables-criterion.= aloo negatively

correlated vith EDOQ of the reaction tim2 trials Of both auditory and visual

types. Men one turns to first grade, pang pare VOVidge0 GM= the picture.

In particular, auditory nonsenoesyllableargmrloa crag oiSni2icatt457 core

related In a positive sense zith viaua/.nonaencesyllablen-practice, visual

nonSonse syllables oriteridn, auditory ITaL,016surd'eriterionD:vioual ITPA

closure practice, visUal,ITPA. cl*sure criterion auditory,ITVA recepticin- crib

, 4
:

terion, visual !TPA recepti9n criterion, aUditoryotories criterion!, visual

stories criteria auditory teacher rating Visual teacher rating,',MAT Word
C., a

dean Li ERT Liotiling0 NAT Matching, VAT Alphabet, and VAT NUpbers. In first

grade, visual nonsense syllables criterion was significan ly correlated in

a poSitive sense with auditory 'TPA closure criterion, visual ITPA closure'

practice, visual ITPA closure criterion, auditory ITP4 reception criterion,

auditory stories criterion, visual stories 4ritbrion, audit Ory teacher rating,

visual teacher rating, SAT Uord Meaning, SAT Paragraph Meaning SAT Vocabulary,

SAT flora Study Skilld: and SAT Total. In'addition, at the first-grade level,

both auditory and visual nonsense syllables uere significantly correlated in

a negative sense uith most reaction tiP,

Net one turns to the situation Involving the.Varlableo of auditory and

viaual ITPA clocuVe. In kindergarten, auditory ITPA closure criterion vas

significantly correlated in a positive sense ulth auditory teacher rating,

23
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to uoTd Meaning, 11T Numbers,:and Da T Rotel.. Also n andergarten, visual

ZTP,A.Olosure erMriod significantly cOrre140d in a positive on with

visual 'TPA :reception orit4lion, vieual teacher rating, 4,14ii!:ftd kleaning,

V,MTYP. bers,.'andtotal. Men one turns to first grade, he sees

that auditOry "TPA cloeure briterie issignificantlrcorrelated lila positive

.23

Dense uith visual'ITPA olOsure practice, visual ITPA reception-criterion

, . .

cm-lib:TY porioa eTttOTIOAD visual stories Criterion-audit=Y '4clohemratau5i)

visua/ teacher ratiaq, SAT ord Nea ago SAT Para3rap Neatina, SAT Vocabulary,

SAT 7prijudy Skills, and-BAT T° .1. Aloosin firo6 .,,,-..;06D Visual ITPA elosurd

criterica ratio oi3nificantly correlate in a positilia Oenseth auditory ITPA

,.

.- -
' A :

reception CTinTi041,0 21.ggAi tm reception Criterion, auditory Stories =i-
t

terion, visual stories criterion visual teacher rating, SAT Word Irking, AT

Vocabulary, and SAT TOtal.

The variables of auditorz! , and visual ITPAreception.preoent a different

type of pattern than in the'previouaceses. In kindergarten, auditory-ITPA

reception critteri©n Z20 pAinificantly correlated in a positive sense only vith

visual "TPA reception criteridn. Similarly in kindergarten, visual ITPA re

ception-criterion vas significantly correlated in a positive sense only with

112 Alphabet. 2n'firstgrade, aUditory !TPA reception criterion was signifi-
.

cantIy correlated ia a poditiVe:dence igith visual "TPkreception criterion

IITJP

.

recaptionordor effect', auditory DV)2100 criterioni, auditory teacher

vnt142 visual teacher ratio SAT Uord Meaning, SAT Paragraph .Reaning, SAT

-Vocabulary, and SAT TOta;.. Za first grade, visual, ITPA redeption criterion

cms significantly correlat4d in a positive sense with- auditory npries

terion, visual stories criterion, SAT Paragraph Meaning, SAT Vocabulary, sAr.ii
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Word Study Skills: and SAT Total.

24

In kindergarten, auditory stories criterion was significantly correlated

in a-positive sense with MIT Matching, MU Copying, and,HRT Total. However;
-40

in kindergarten visual stories criterion wins no significantly correlated with

anything. In firit grade, auditory stories criterion was significantly cor-
,.

related in a positive sense with visual stories criterion, uditory teacher
sa

rating, visual teacher rating., SAT Word Meaning, SAT Paragr ph Maaning, SAT

Vocabulary, SAT Word Study Skill , and SAT Total. In first grade, v ualN,

otories.criterion was significantly correlated in a positive sense o ly with

SAT Word Meaning. Thus, in both kindergarten and first gi de, virus stories

criterion is a very peculiar type of variable in that it functions on-its 04

with virtually no relationship to any other variables, even of a similar visual
-0.

nature.

The final set. of variables considered in the first series of analyses con-

learns the auditory and visual teacher ratings. In kindergarten, auditory

teacher rating was significantly correlated in a positive sense with visual
5;

teacher rating, MRT Word Meaning, MRT Uatching, NIT Alphabet, MRT Nurnberg,

HRT Copying, .and MRT Tot 1. In kindergarten, visual teacher r Ling was signi-

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

NRT Nurnberg, MRT Copying, and MRT Total. In first grade, auditory teacher

rating was significantly correlated in a positive 'sense with visual teacher

rating, SAT Word Meaning, SAT Paragraph Meahing, SAT Vocabulary, SAT Word Study

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

porrelated in a positive sense with SAT Word Meaning, SAT Paragraph Meaning,

SAT Voc bulSry, SAT Word Study Skills, and SAT Total.

.25.

a
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ANALYSES: SERIS TO

lie_ air For the actual analytical deoigns,.otathlIard z °core° were gene-

)

25

rated oeparatel for each modality verbion for each of the 7 type° of terito;

ouch otaindardized ocoree allowed legitimate crosp-modal comparioono, whin were

of prinry intercept in thin o udy. The input fob, -any of the analyoeo ciao the

diocrepancy between the oeparat otandard °cores for the auditory and vioual

reoentationo of any given aubteot. Factorial univariate analyoeo of variance

%,

wore the pri6nry vehicle of analvio. One factor that wao built into all the

analyoeo yap end-of-year achievement level. In April and May, 1974, the Metro=

politan aeadineoc Tent GET) wao given to all current hindergarte children,

while the Stanford Achievement Sept (MT)nogaven to all f6Otgrade children.,

From the MAT, the regular total ocore o uoed for rank-Orderils purpooeo (i.e.,

the:oum of word meaning, Ilotening, matching, alphabet, number°, and copying).

frro the SAT, a total had to be generatedirom,theavailable 6 ocoreo (word ""

reading, paragraph meaninn vocabulary, and word study chills). However, ''3

cacao had miooi word otddy °hill° data and the mean for all other firs t.

grader° on thaY'bubtoot was noed for thooe 5 children. The children.wer6 then

ordered by total achievement °cora° separately within each grade. The confine=

fog each grade level wao then oliced into thirds (high,. medium, and, low).

Becauoe the two.gradeo used different achievement teOto, the factorofachieve-

meant levelo.was taken as nested under grade levels.

In all analyoeo, the factoro of grade OX or 1) and order (auditory.first a

or vioual firot)weratreated ao fiued effecto, while the factor of achievement

nested within grade wao treated ao a random effect. Thu°, the.deoigns were of

maned-effect nature. Decauoe of this situation, the appropriate ergot termo

for certain.effects.kilve a greatly diminiohed number ol,degrees,o'f freedom than

Imuld be the cape in a puro,fined-eEf&cto deoign. Inn, effect, a: 'ined -effect°

ti
2. a
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design will yield somewhat more conservative results th4,n what truly should be

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

significance, -the results were caut119yAly discussed as though they were signi-

ficant. Before the analysed were carried out, two kindergarten children had

to be omitted because of'missing data. All 64 girst-grade children had com-

plete data.

Two different specific designs were used in this study. For reaction

time, a,repeated measures analysis Of variance with four fact&rs w s used,

The factors were grade, order trials, and achievement nested within grade.

The BMW program from the UCLA Biomedical series (Dixon, 1970a, pp. 586-600)

were used. To Meet the requireinent of an equal-cell-frequency, orthogonal

design, Ss were randomly deleted from each nonrepeated-factor cell until 8.S8

were present for all 20 trials. Thus, there were 96 Sc in this analysis. Be-

cause the error terms were 1:- lays orthogonal to the effects being tested,

quasi-mean squares were de ised wherever necessary (Winer, 1962, pp. 199-202).

In particular, the following effects required computation of quasi-mean squares:

the main'effect of grade was tested by the combination of achievement plus grade-

by-trials minus achievement-by-trials; the main effect of order was tested by

ythe combinatiom of order-by-achievement plus order-by-trials; the main effect

of achigrppeAst, was tested by the.comb
OL,

ion of achievement-by-trials plus

n of grade-by7drder was tested:isnpjeCt;p"*neb subjects-by-trials; theinterack
by

.

pm pombination of'order-by-achievement plus!grade-b order-by-trials minus

order-Sy-achievement-by-trialsP; the interaction of order-b)e-achlevemeht was

teste&by the combinatt6O of subjects plu's order -by- achievement -by- trials minus,

subjects by trials. Thp other effectd in the design Were.tested by readily

available, orthogcnal error terms: trials was tested with achievement-by-trials;
e
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grade-by-trials with'achievement-by-trials; order-by-trials with order-by-

achievement-by-trials; achievement-by-trials vLth subjects-by-trials; grade-

by-oider-by-trials with rder-by-achievement-by-trials; and order-by-achieve-

ment7by-tria.1s viten- sub j` ts-by-trials.

For the other°6 tests in this study, three-faqr-analyses of variance

were run. The program was BhDX64 (Dixon, 1970b, pp. 34-50). The factors

were grade, , and acl6evement vested within grade. Because the program

allowo unequal numbers. all 125 Ss were included. How ver, because the pro-

gram acoumea fixed effects, the F ratios had to be ad 4d by using thisK,

propeF err termn for the 'mired- effect design speccfications. In particular,

the grade main effect was tested with 'the error term of achievement within

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

dchieV'ement Main effect by the regular within-groups ywm, the grade-by-order

interaCtion by the order-by-achievement interaction, and the order-by-achievec

,meat i errs Lion by the regular vithin-groups term. Theygr de-by-achievement

interaction could not be tested in this type of design.

Aleaction Time: The overall analysis of variance is presented-in Table 6.

The only significance was found among two interactions. The grade-by-trial

interaction presented in Figure 1 shovs the general nature of a developmamtal

difference. The scores plotted there, are actually the discrepancy in standard

pdoli70a,.vith the visual mode subtraCted,from the auditory mode, Thus, we see

the relatively:immature kindergarten children shoving little difference in

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

but showing. increasingly large dis& dies in favor of the visual mode of

presdntation (large, negative discre aApies). Op the other hand, the first-grade

children have low, negative discrepancy scores which indicates that little

6
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preference for either sensory mmdality exists, albeit a slight preference

In favors of the visual mode is present

Mat do these reoul. mean? Reaction time is basically unlearned; it

16 a 'TGlatively primitive tack. It would appear that for a low-level task such

CO geactice time, the physiolpa, involved in the process of vision allows a

quicker-response to 'be mede than with audition, However, after heavy exposure

to schdol experience (this is by mid-first grade), compensation in favor of

auditory skills apparently occurs to yield .egligibie differences i* function=

info HOW3Vi2TD it remains to, compare this tow -.level task with more sophisti-

ec4cd thought a d pr chomotor diaottoe

The order-by-achievement interaction (Figure 2) poser a special problem

in int6wpretation achievement is nested'ulthitrade. Uhenever a factor of
.

an interaction iselested within another factor, the concept of interaction

becomes different than in the classical case. In particUlar, since

[I- achievement to nested vIthin grade, the results for the two grades. Must be

interpreted separately rather than across grades as would be the usual situa-

tion. In effect, one must cisider the possibilities of two sub-interactions.

Thus, when one considers the twn kindergarten lines, he sees a very ytrong

interaction. In particular, there is very little discrepancy betwee modality

presentations when. the visual mode is presented first,-slhough there is a

slight edge in favor of the visual:mode. However there is a separate ihter-

action that is even strongerOen one turns to the separate first-grade graphs.

Uhen,the visual trials were presented first, ther4
1

was in effect a negligible

discrepancy between auditory and visual functioni

Nonsense Syllables: Table 7 presents the su ry analysis of variance

the low-level memory recall task of nonsense syllables. Despite

2
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the statistical conservatism to hypothesis testing that a mined-effects de-

sign imposes on the error terms and degrees of freedom, statistical signi-
,

.

ficance wac.achieved here for the main effect of order Qt<;01) and the

interaction effect of grade -by -order (It (.05). In term of discrepancies

. between. standard scores the average for those children receiving the audi-

tory 1119de first was while for those receiving the visual present-

atign irst,
4
it was +.59. Thus, one might be tempted to 'generalize that

depending.upon which mode was pFesented first, the opposite mode is mor

effective. (Another way of expressing this anding is that regardless f

the initial mode of presentation, the second mode of presentation is more

effective.) It appears that there might be a general practice or rehearsal

effect at operation. However, this general - finding must'be qualified by

the specific nature of the interaction.

29

The interaction of grade-by-order is given in Figure 3, The interaction

tend to bear out the dire ion of the gener 1 main.effect. For kindergarten,

the main ffect definitely holds true, but its strength is somewhat mitigated

in first grade. Specifically while the visual presentation, was definitely

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

task also was better when it came first itself.

Closure: A significant main effect for grade (pX.10) was found as

shown'in-Table 8. The significance, again, would even have been greater

had it not been for the mixed design!) In terms of average discrmancies

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

than visual presentation while in first grade this finding is the opposite

(A-v=-.34). This result is partially consistent with the digit span grad)-

by-order interaction as long as the vismal mode was'used first. 'Thus, there

30
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appears to be some concedous of-evidence toward a developmental difference

present in the early educational levels'of a

6ce tion: Table contains theanalysis of variance results. The

significant or interaction is given in Figure 4. As

30

'onplained earlier in connection with, the reaction time interaction of order-

by.acWievement, thenelted nature of this interaction necessitates two

separate interpretations from the very same set of results: one for kinder-

garten and .one for first grade. In hindergarten, for both low-achieving and

medium achieving Children, whatever modality was presented first produced the

highest level of functioning; however, for high-achieving children, whatever

/

modality was presented, second was most effective. In fir t" grade, for low-

achieving children, whatever modality was presentedfirst was most effective;

however, for medium- achieving children the auditory mode was most effective

regardless of'order; for high-achieving children, there was virtually no pre-
.

Terence. It is ilteresting to speculate that in the lower-achieving children

(those presumablPof lower ability, as aMhole) they apparently profit little

by having a prior opportunity (i.e., the initial presentation) to "psyche

out" the-mechanism at work in the task at hand. On the other hand, high-

achieving children in kindergarten take into account everything they have

seen in the first modality presented to:them and thus do better on their

second attempt (i.e.., the other modality), while in first grade such children

have learned tomompensate sensorily and have comparable task performances

regardless of what was presented first.

Stories: Table 10 contains the overall results. Herd, the main effect

of achievement nested within grade wa significant (.12..10), and the inter-

.

action of grade-by-order was also in effect significant, allowing for the

31.



MANN-PROGER-GOODMAN
SENSORY MODALITIES

r
39

great degree of conservatism that a mixed-effects design produces. The main

effect of achievement showed that 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-achieving children.

However, this finding must be interpreted with caution in view of the inter-

action involving grade.

The grade -by- order interaction is plotted in Figure 5. In 'kindergarten,

there is no difference in order effects; the same degree of'discrepancy occurs

in favor of visual presentation. However, in first grade, while there was no

discrepancy in modalities when the auditory mode was first, the visual mode

was most effective if presented first.

Digit Span: Table 11 presents the results for the di' it span memory

tests of auditory and visual type. Because of the mixed design, the degrees

of freedom by default obscured any significance that might otherwise Have been

present. In terms of standard, absolute statistical criteria, there was no'

slgnifilance.of ani main effects. However, there was a fairly strong trend

twoard ignificance in the grade-by-order incteraction; the situation is pre-

sented in Figure 6. One caaAee a classic interaction whereby there is a

negligible discrepancy between visual and auditory modes if the auditory mode

is presented first, but that picture is quite different when the visual

digit span task is presented first. In particular, those kindergarten chidren

who received the visual task first did far better on the auditory task, while

those first-grade children who received the visual task first did mu&h better

on the visual mode itself. Thus, the mare fact of presenting a visual task

first brings out vividly a developmental difference in modality preferences.

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

A

32
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at these young ages should alWays be enplained and illus6ated verbally in

detail and then carried out in whatever mode seems logically the most appro-

priate. Of course, this would only be good common sense, anyway, and nothing

stunning has been uncovered.

33
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ANALYSES: SERIES THREE A

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

that are possible in connection with' amount of deviation (either 4- 1 SD or

2 SD). Standard a scgres were generated on all children in kindergarten

and first grode'as a result of the analyses already performed in the second

aeries. F4wever, it should be borne in mind that for each of the five

measures, the a scores were generated for the combined grades. Thus, de-

t'felopmental profiles associated with grade necessarily affect Incidence

rates. (Of the a scores had not been generated in this fashion, the crucial

developmental patterns would not have been directly visible and would have

been partially obscured by the seRprate calculations associated with each

grade. Further, kindergarten and first grade were felt to bevApimilar enough

both in point of tins and in developmental nature of the children involved .

that no great damage would occur by combining the two grades.) With these

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

In all five tables; one can see soma,general trends. First, sex dif-

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

'with 4; 2 SD yields virtually no information on modality profiles. Third, the

most infrequently occurring profiles are those in which strong modality

is coupled with a weak modality. Fourth, there is a very strong developmen-

tali pattern occurring across kindergarten and first grade; single-modality ,

deficiency profiles are the most frequently occurring type in kindergarten,

while in'ffrst grade single-modality strength profiles occur most frequently,

Flfth, for three of the five measures (ITPA Closure, Digit Spah, and Non-

sense Syllables), the single-,modality strength patterns found in first grade

ore usually of the strong-vIsual/medioore-audiscory type. Sixth, when one

looks at the single-modality deficiency profiles that occur In kindergarten, 3

ho. sees there is really no difference In Incidence between vI4ual and auditory

I
modalities.
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!able 17 aontains incidence rates for the,most important modality pro-'
I

files found in Tables 12 through 16. Here, the percentages were calculated_

within rather than across grades to give the reader more direct comparisons

.

between grade levels, although it must be remembered that the original s

scores upon which this table is based were calculated across grades. Sev-

,

eral things ire 8pparent. First, one pees the same coherent pattern as in

the first five tables of this section.in terms of the shift from deficiencies*

in hiddergarten to strengths in first grade. Clearly, this finding suggests that

early screening and identification of learning disabled children must pro-

ceed very cautiously indeed. Uhat'maY appear to be a deficiency may be

nothing dove than a temporary developmental phenomenon. Second, there is

a striking consistency of measurement results as one goes across the five

measures. This finding has direct implications for the reductiod of re-

dundancy in seleCting a basic screening battery.
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ANALYSES - SERIES FOUR.

The analyses dealing with standard scores were performed as one attempt

to get at the issue of unequal numbers of items in certain criteria when

one want from the auditory component to the visual component. However, the

only way to avoid the zero-average paradox in the auditory-versus-visual

comparicon.was to, use the discrepancy score calculation, which allowed only
4

an indirect reflection on the modality compari

of the various interactions that arose. For this reason, another series

n by n careful examination

of analyses were performed by means of percentage scores. That is, the

, number of correct points divided by the total number of points possible

became the method of data input on all criteria. ThiS calculation removes

any difficulties associated with unequal numbers of items between the audi-

tory and visual components of any aubtest and at the same, time avoids the

zero-average paradox mentioned above, thus permitting direct modality com-

parisons. However, it should be noted that the percentages had to be com-'

puted on* for the three out of seven criteria that had unequal numbers of

items across modality camponentp; othertIse, the raw scores were used. The

following measures used raw scores directly: 'nonsense syllables (10 points

for each modality); digit span (7 points); stories (29 points for the general

section); teacher ratings (8 points). Percentage scores were computed for

the following criteria: reception (50 points for auditory and 40 points for

visual);.closure (30 points for auditory and 50 points for visual)land

stories' specific questions (17 points for auditory and 13 points for visual).

Three different designs were used in this series of analyses. The

BMDO8V program was used in all analyses. The first design included four

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

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

3C
CP
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achlevediant (high, medium, or low). This first design was u'ed for the

five criteria of digit opan, nonsense oyllables, closure, reception, and

otorleo. The oecond deoign was used just for the criterion of reaction

eiM3 and pimply had the fifth factor of trials appended to the first deb.

oigno The third .deoign wao used only for teacher ratings anirypo the Gam

ao the first daoign =calk for deleting order. In the designs grade,

daZity, and order ware taken as fined effects, .while achieves=t and'oub-
.,

Jaen ware considered ao random effects (with achievement. nested under

grade).

NO the firot design, the error terms used to test each effect are

givep_ao follows' as the oecond iteri of each pair: grade (D), A(G);

order_ (0), A0(9; Eadality AN(G); achievement (A(G) ), S(GA0); GO,

A0(6); ON, AM(G); 014 AM(G); AO(G), s(0116); ial(G), SWGA0); GOTH, AOM(G);

and AON(G), SM(GA0). It should be noted that S(GAO) and ST4(GA0), both of

which deal with oubjecto, do not have appropriate error terms available to

them. 0

For the second design, one had the following pattern of error terms

(the fifth factor of trials is denoted by T): G, A(G)-1-0T-AT(G); OD OT+

AO(G)-A0T(G); 11, kat-?.+AM(G)-ANT(G); T, AT(G); A(G), AT(G)4S(GAO)t-ST(GA0);

GO, AO(G)+GOT-AOT(G); GN, AN(G)+GNT-ANT(G); ON, ONT+AON(G)-AONT(G)iOTD

AT (G) ; OT AOT (G) ; , AriE (G) : AO (G ) D. S (GAO )+AOT (G ) -ST (GAO) ; AM(G) ANT (G)+

SDI (GAO) °STE (GAO ) ; AT (G) ST (GAO) ; CON AON (G )+GOMI. I-AC-2(G ) ; GOT, AOT (G ) ;

GNT, 414T (G) ; ONT D AM& (G) ; S (GAO) ; SIT (GAO) ; ACT(G), SM(GA0)+AOM (G) °Srif(GAO )1),

A0T(G) ST(GAO); AVE(G), SNT(GA0); GOYS, AONT(G); SM(GA0), SMT(GA0); and

AONT(G), SMT(GA0). Here, the two terms ST(GAO) and Siva(GAO) do not have

appropridte error terms arvi4lable.

.37
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For Cho third deoign, the aTT0T CO TED Mre pCiaccl co gollowa: G, A(G);

ANtG); A(G), 0(Ga); GN0 =6); and AN(G) 0 SE-2,(C,4). Ma 'approprazte errs ors

terms arse available gon S(GA) and SN((),,,,

Table 18 contains the olut7717nry ANOVA reoulto gory otorieo (general queo-

\

tiono). Gaa oae0 that the only oignigicant egfect in thio entire analyoio

vac the control gacton og grade level. in p,1 ticular,,girot goade children

anoweved queotiono correctly (21.15) than the kindergart childre

0;7077Y.

Table 19 contain° the'oummary =OVA repults gor the criterion og -,awe

ception taken goom the Illinois Teot og Poicholligulotic Abilitieo. Signi-

gicant eggecto Were obtained A01: grade, modality,-ond AL40) . Finot grade

peep .lo pergormed at a oignificantly higher legal (66,70% competency) than

kindergarten Children (50021% competency). In general, the auditory per-

forhce wao oignigicantly better (61.76% onotery) than :the vioual pergor-
v.'

mance' (55.15% mastery) . The interaction among achievement level, order, and .

El& io quite complicated to interpret becauoe og the fact that adhievement

level is nested within gnade. Figure 7 contains the auditory performance°

within kindergarten, while Figure 8 contains the auditory per fonma ceowithin

girot graded Figure 9 contain° the vioual pergoimanceo within dengarten,

while Figune 10 contains the-vioual pergonmanceo 1.4thrin girot'grade. (In-

tenpretations fnaa theca gnapho ohould not be made acr000 grade° dace ,to the

-

ntoting phenomenot.) Fro Figune 7, one oeeo that order og pneoentation

(OLD auditory firot and'.0vvioual Eirot) make° little diggerence in auditory

jerformance fox both high and loW achiever ° in 4indergzeeno EPFeVeTD, 2124

medium achievers, auditory competency is greatly enhanced when the auditory

preoeu6ation cosec girot. Still reaaining in hindergarten one seep from
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Figure 9 C a b th high and medium achiever° have much greater visual comm

potency if th auditory presentation is first, thile the reveroe io true

for low achievers. Nhen one ovitcheo to?irot grade (Figure() 0 and 10), a

different and more complicated picture result°. POT auditory reception,

competency io not affected by order of presentation for high achievers, but

gOr both medium and low achievers competency io nuch higher if auditory

comes firot. For visual reception, there io very little difference in cam-

petencieo between order° of prese taCion for both high and medium achiever°

bile .lo achiever° have much greater compeltenc if auditory wao preoe Cod

firot.' What can one conclude grOM all four figureo? Generally, i moot

caoeo both visual and auditory receptive functioning io facilitated if

the. auditory de io Preoented first. This finding io interacting in that

it Gee= to reinforce the physiological reoearch which deMOnstrates that yds-

30

unl Mechaniovi^untuve at n developmentally later date than their auditory

counterpart°, and in fact are more complen. Thuo, it io not ourpriotag'

that in communication there recept of otimuli io the al= ()Cep in the

three-phaoe learning model (reception, associations and enpreoolon),

Cory io the preferredjmode of learning in most casco.

Table. 20 present° the ouMmery analysis of egJiriance for the ikwo closure

oubteoto of the Illinoio Test of Psycholinguistic Abilitieo.- The only

otatiotically significant effects WOTO the main effects of modality (P <

.005) aId achievement (ected within grade) (P (.05). It vac found that

the' auditory closure competency of all otudento (GU maotery) was. markedly

higher than the vioual2youre compete cy of the came otudentd (42% mas-

tery). Ac empectedp.it was also found that the general competency of

kindergarten children in both auditory and vioual closure was much lower

39
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(47% mastery) than their first grade peers (56% mastery).

Table 21 presents the summary analysis of variance for the nonsense

syllable tan. In this situation only three effects (fortunately, all Cpf'

tea i of main-effect variety) were statiotically:pignifiedCit: trade (p<

.05) , modality (2' (C.025), and achievement (nested within grade) 4, (c.o5).

In both the visual and auditory nonsense syllable iasks, the makimum score

was ten, and in this analysis the raw scores were used. In kindergarten,

the average score of all children was 6.57 versus 8.92 for all children

in first grade. The average auditory functioning for all children in both

grades was 8.15 versus 7.33 for visual functioning. Finally, one can see

from Table 22 that there is increasing competency as one moves from low

achievers to high achievers.

In Table 23 one sees the summary analysis of variance for digit span.

The main effects of modality and achievement were statistically signifi-

\ cant (It< .005 and P.05, respectively). In particular, the average number

of correct perieD obtained by all childrenun the auditory mode was 2.42,

while under the visual mode was 1.55. Table 24 rovides the average number

of correct series scores for children in the two grades.arranged - 'cording

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

levels between first grade and kindergarten; one also sees a stunning dif-

\.
free between loW achievers and each of the other two levels, but vir-

tually no difference between medium and high achievers themselves.
a.

Table 25 presents the summary analysis ofd variance for reaction time.

Three effects were statistically significant: modality (22"t' .01); subjects

nested within grade, achievement, and order (1!.005); and subjects-by-

-
mode nested'uithist grade, achievement, and .order .005). Because of

40
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the complenity of interpretation of the,latter.two effectoonly the firot

d
one r,-7111 be coneiderck hero: modality. It ciao found that the average 7:0='

action time for auditory precentation wee facter (.31 nuteo) the for

precontatipn (.35 minutec)-.

Table.26 indicates that there wee e highly cignificant overall ForAin

effect of achievement Q?q.005). In particular, out of a 71=irlima of 64

of 16gal= tjhich would indicate- an unimpaired child', while the mini

point° would indicate revere impairment; the grand. mean wao 26.38.

gable 27 ehowo the mean& of the achievement leveler, which are neoted

tathip-grceie level. The loci achieving otudento are clearly diocerned Iran

their medium-.andhiah-rachievina peero by the teacher retinae (oee PTOSGTD

Carfioli, Nalapoo, 1973; Prager, Mann, Burger, Green 61 Bayuk 1975g and

Spivach & Sift, 1975. for TOVI.OVII of teacher retinae). Thuo, one oeeo

another inotance of there carefully at rdctured teacher retinae have operated

itra

oucceocfully.

Table 28 providee average of each grade level for each modality. This

table i.o uocociated with the interaction of grade by modality. Thece

averagea are plotted in gure 11. It Le quite clear that the interaction

toe calmed by the discrepancy in auditory pklotmance acrooc the gradleo.

That id, there Jo no oignificanedifference in vicual Competency between

grade°, but the hindergarten children can be said to be oignificantly lace

ompetent in auditory proceocing than firot grade children.

Q
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TABLE 1

LOST OF VARIABLES

Variable
Number

Variable
Name

Variable
Number

Variable
Name

1

2 to 6

7 to 26

27 to 31

32 to 51 ,,

52

53

54

55

56

57

58

59

60

61

62

Sex

Reaction Time:
Auditory Practice

Reaction Time:
Auditory Criterion

q
Reaction Time:
Visual Practice

Reaction Time:
Visual Criterion

Reaction Time: i

®6-der
I

Digit Span: 1

Auditory Practice

Digit Span:
Auditory Criterion

Digit Span:
Visual Practice

Digit Span:
Visual Criterion

Digit Span: Order

Nonsense Syllables:
Auditory Practice

Nonsense Syllables:
Auditory Criterion

Nonsense Syllables:
Visual Practice

Nonsense Syllables:
Visual Criterion

Nonsense Syllables:
Order

63

64

65

66

67

,

68

69

70

71

72

73

74

75a

76a

77a

78a

79a

80a

81a

ITPA Closure:
Auditory Criteeion

JTPA Closure:
Visual Practice

OTPA Closure:
Visual Criterion

OTPA Closure: Order

OTPA Reception:
Auditory Criterion

OTPA- Reception:
Visual Criterion-

OTPA Receptiop: Order

Stories: Order.

Stories: Auditory

StOrriternVi(sGueanleral)

Criterion (General)

Teacher Rating:
Auditory

TeacWg Rating:
VIOLA:

MRT: Word Meaning

MRT: Listening

MRT: Matching

MRT: Aphabet

MRT: Numbers
.

MRT: Copying

MRT: Total

a Variables 75 to 81 concern the Metropolitan Readiness Test,

Oven only to'kindergarten children. In first grade, the

Stanford 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; 48,SAT Word Study

Skills; 79, SAT Total.
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49

VOriable
,.> .

Number neon
Standard
Deviation

Variable
Number Mean

Standard
Deviation

0

1 1050 .50 2 .40 .21

. 2 .32 .09 4 .37 .98,

3 .30 .20 44 .40 .19

4 .34 .13 45 .42 .97

56
.35
.34

.13

.12

46
47

.48

.38

.66

.19

7 .35 .13 48 .41 .22

0 .37 .17 49 - .36 .15

9 .38 50 .38 .13.16

.1210 .35 51 _ .41 .17

11 .34 .11 52 1 1.50 .50

12 .35 .14 53 2.94 .40

13 .38 .17 '54 2.23 .73

14 033 .10 55 2.47 .90

15 .36 .14 56 1.08 .93

16 .34 .112 57 1.52 .50

.97 .36 .17 58 2.03 1.21

18 .35 .13 59 6.53 3.27

19 .34 .12 60 1.82 1.11

20 .34.. .19 61 5.66 2.68

21 .35 .13 62 9.50 .50

22 .34 A2 63b 16.43 I 5.04

23 .34 .13 64d 6. 1.98

24- .36 .17 65c 18.26 5.24
t

25 .36 .17 66 1.50 .50

26 .33
a

.12 67a 26.25 7.36

27a .38 .29 68a 18.95 7.05

28a . .38 .19 69 1.52 .50

29a .37 .19 70 1.48 .50

30a .37 .13 -71a 16.95 4.78

310 .36 .14 V72a 18.74 3.90

32 .36 .14 73 25.53 1 4.6e

33 .37 .17. 74 26.56 ) 3.31

34 .36 .11 75 9.46 2.47

35 .37 .16 76 10.92 2.14

36 .40 .32 77 90.27 2.61 '

37 .36 -.14 78 14.21 2.59

38 .40 .22 79 -15.96 3.93

39 .44 .44 80 8.77 3.61

40 .41 '.19 81 68.89 12.30

41 .39 .32

Vote 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

61. b Sample size was 60. c Sample size was 57. 'd Sample

sgae was :13.

a.
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50

Variable
Number Mean

Standard
Deviation

Variable
Number Mean

Standard
Deviation

1 1.48 .50 41 .32 .18

2 .29 0.10 42 .34 .19

3 .29 .09, 43 .32 i .11

4 .30 .10 44 .32 / .21

5 I
.30 .11 45 .34 .24

6 .30 .10 46 .31 .12

7 .29 .10 47 .33 .15

8 .28 .09 , 48 .32 .12

9 .30 .09 49 .35 .24

10 .30 .14 5o .33 .14

11 .29 .12 51 .32 .14

12. .28 .08 52 1.50 .50

13 .29 .08 53 3.00 0.00

14 .30 .12 54 2.77 .77

15 .28 .07 55 2.8o .51

'OE. .29 .10 56 2.03 1.05

17 .30 .10 57 1.50 .50

18 .30 .10 58 2.64 .74

19 .31 .13 59 8.89 1.77
20 .30 .10 60 2.58 .73

21 '.29 .10 61 8.41 2.00

22 .30 .16 62 1.48 .50

23 .31 .14 63b 19.98 3.79
24 .29 .07 64c 8.03 1.88

25 .31 .12 65b 23.34 5.54

26 .30 .10 66 1.47 .50

27 .28 .08 67b 34.79 6.43

28 .32 '.14 68b 24.92 4.77

29 .30 .13 69 1.48 .5

30 j .31 .11 70 1.52 o

31 .33 .14 71 20.61 4.34
32 .34 .20 72a 21.68 3.78

33 .32 .15 73 27.11 . 4.69
34 .35 .23 74 26.31' 4.54

35 .31 .17 75 22.97 5.52
36 .32 .14 76 21.08 6.12

37 .32 .16 77 28.17 8.26

38 .34 .27 78 27.31 11.34.

39 .3o .11 79 99.52 26.54

40 .33 .17

Note -- Unless otherwise specified, sample size was 64. For variables
2 to 51, the standard error of the meanfranged from .01 .to .03,
with the majority less than .02. a Sample size was 63. b Sample

size was 62. c Sample size was 59.
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TABLE 4 (PANEL

KINDERGARM INTERCORRELATION MATRIX

5'J

Variable 9 2 3. 4 5 6 7 8 9 10 11 12 13 14

1 9.00 .12 .16 .30 .10 .06 001 .06 .35 .37 .38 002 :05 .22

047 .60 067 .73 .58 .55 062 048 .54 ..45 .47 .50

3 056 056 043 029 028 .30 047 .55 030 .28 .32

064 058 .46 .54 .57 .53 .58 044 .42 .50

5 075 .59 052 .57 .48 .59 .57 .57 .51

6 065 060 060 044 055 .50 .49 .53

7 048 .33 .30 .39 .061 .60 .30
8 056 042 037 .33 .38 .52

9 056 .54 .38 .37 .57

10 .70 .46 .47 .47

11 056 .56 .45

12 ,74 .39
013. .32

94

15

16
17
18
19
20
21

22
23
24
25
26

27
28
29
30

31
32

33
34
35
36

37
38
39
Lto

i2

<;)
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TABLE 4 (PANEL 2 )

KINDERGARTEN INTERCORRELATION MATRIX

52

10-/-04e 15 .16 17 18 19. 2.0 '21 22 23 24 25 26 27

1 .12 .27 .27 .16 .17 .23 .23 .25 .14 .32 .25 .22 -.08
2' .61 .55 .56 .51 .50 .6o .5o .59 .52 .46 .45 .4o .19

3 .38 .25 .39 .42 .27 .27 .36 .34 .58 .28 .23 .12 .07
4 .52 .59 .43 .49 .48 .44 .58 .70 .65 .59 .51 .49 .16
5 .44 .48 .58 .44 .50 .45 .49 .64 .71 .48 .51 .46 .18
6 .51 .64 .46 .55 .56 .6o .5o .64 .68 .43 .38 .52 .3o

7 .43 .4o .39 .38 .42 .49 .41 .64 .54 .38 .43 .52 .19
8 .40 .57 .40 r41 .35 .41 .4o .42 .47 :32 .31 .38 .18
9 .38 .7o .57 .46 .52 .34 .41 .46 .46 .33 .41 .36 .160

10 .45 .45 .48 .5o .33 .38 .26 .40 .39 .33 .42 .26 .05
11 -.47 .42 .44 .5o .32 .42 .36 .53 .49 .36, .26 .25 .02
12 .43 .32 .37 .43 .36 .5o .40 .57 .42 ,42 .39 .43 .06

14
(1:15

.39

.28

.24

.47

.45

.32

.60

.33

.40

.43

.44

.36

.48

.41

.40

.38

.41

.37

.47

.39

.52

.44
Ai

.45

.42

.39

.34

.33

.47

.29

.41

'.27

.45

.18

.31

.05

.19
010

6 .54 .51 .49 .55 .52 .53 .49 .39 .39 .42 .50
17 .50 .47 .36 .46 .50 .48 .20 .42 .24 .20
98 .49 .48 .59 .52 .53 .36 .46 .52 .10
19 .40 .39 .50 .54 .36 .52 .46 .19
20 .44 .63 .46 .55 .41 .4o .25
21 .52 .69 .46 .47 .54 ..15
22 .64 .52 .62 .64 .21

23 .45 .51 .6o .17
24 .45 .57 .13
25 .48 .og

- 26 .06
27

28
29
30

31
32

33
34

35
36

37
38
39
40

a.
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mins= mommaTIEs

ci.

TABLE 4 (PANEL 3)

KONDERGARTEN INTERCORRELATION MATRIX

Variable 28 29 30 31 32 33 34 35 36- 37 38 39 40

1 ..06 .10 .24 .17 .11 .21 .10 .04 -.09 .05 .11 .16 .01

2 .35 .43 .57 .67 .41 .53 .36 .56 .31 .39 .39 .24 .57
3 .17 .31 .38 .35 .18 .23 .28 .38 .22 .35 .19 .48 .56
Lat 131 .44 .48 .46 .29 .48 .44 .56 .22 .40 .32 .55 .47

5 .32 .41 .48 .60 .29 .62 .49 .49 .26 .43 .30 .27 .56
6 .43s .57 .46 .62 .27 .57 .51 42 .29 .51 .36 .21 .48

7 .4, .55 .40 .49 .12 .45 .37 1.29 .12 .48 .23 .15 .47
8 .27 .43 .51 .68 .19 .56 .45 144 .21 .39 .37 .16 .34
9 .2,7 .37 .49 .46 .14 .49 .32 .), .19 .36 .34 .23 .2,q

10 .22 .4i .35 .37 .20 .47 .38 .3 .16 .48 .31 .13 .46
11 .12 .32 .42 .42 .27 .51' .31 .35 \ .12 .42 .20 .17 .36
12 .21 .38 .21 .34 .28 .59 .41 .33 '.25 .60 .15 .15 .34
13 .15 .29 .26 .33 .33 .60 .55 .15--'.27 .54 .23 .31 .28
14 .17 .29 .37 .35 .26 .42 .45 .53 .26 .36 .48 .26 .27
15 .21 .37 .28 .34 .30 .36 .36 .48 .22 .28 .07 .23 .40
16 .45 .54 .55 .46 .30 .48 .39 .47 .26 .42 .39 .13 .35
17 .29 .48 .43 .36 .35 .41 .38 .69 .21 .37 .37 .33 .34
18 .20 .49 .46 .30 .52 .43 .33 .64 .38 .63 .26 .24 .47

19 .36 .48 .36 .35 .13 .33 .45 .54 .28 .36 .33 .39 .29
20 .29 ,48 .38 .48 .24 .42 .47 .37 .23 .40 .33 .04 .40
21 .22 .48 .41 .25 .46 .39 .37 .44 .09 .46 .28 .34 .30
22 .34 .53 .49 .54 .33 .54 .42 .47 .24 .55 .36 .41 .42
23 .37 .63 .48 .48 .21 .35 .46 .37 . .15 .46 .33 .47 .40
24 .21 .38 .34 .40 .23 .39 .41 .31 .16 .36 .33 .13 .38
25 .26 .41 .41 .33 .27 .37 .37 .35 .07 .37 .24 .25 .29
26 .26 .53 .35 .47 .37 .42 .38 .23 .21 .49 .31 118 .36

27 .76 .48 .29 .33 .25 .22 .1/ .22 .24 .26 .15 .09 .18
28 .77 .34 .39 .21 .29 .11 .29 .21 .32 .20 .17 .

29 .40 .46 .32 .40 .34 .43 .24 .59 .35 .28 .39
30 .65 .28 .57 .17 .39 .20 .36 .34 .19 .34
31 .27 .58 .31 .32 .29 .41 .39 .11 .54
32 .47 .22 .53 .26 .38 .09 .21 .26

33 .44 .52 .40 .58 .30 .24 .39
34 .38 .19 .49 .30 .36 .2,$---:-

35 .53 .40 .35 .45 . 6
36 .37 .37 .22 i . 6

37
t

.36 .27 .45
38 .14 .26

39 .i4
40

i
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TABLE 4 (PANEL 4)

KINDERGARTEN 1NTERCORRELATION MATRIX

6f r1able 411 42 43 44 45 46 47 48 49 50 51 52 53 54 55

1 -.06 .03 .08 .05 .14 .20 .03 .11 .05 .13 .11 .10 -.16 .13 .05

.38 .39 .48 .49 .54 .40 .52 .55 .64 .65 .74 .04 -.41 -.04 -.19

3 .26 .40 .33 .42 .27 .18 .31 .52 .43, ,56 .43 -.34 -.19 .14 .14

4 .27 .32 .41 .45 .37 .30 .4o .6o .55 .52 .53 -.35 -.30 011, .10

5 .28 .38 .37 .44 .39 .23 .39 .58 --.62 .65 .63 -.18 -.20 .02 -.02

6 .37 .36 .45 .51 .44 .30 .44 .56 .54 .55 .62 -.07 -425 .10 -.07

7 .18 .13 .28 .29 .60 .30 .32 .47 .43 .49 .63 -.15 -.30 .04 -.22

8 .27 .29 .41 .34 .24 .14 .26 .36 .44 .38 .56 -.16 -.18 -.09 -.05

9 .20 .23 .30 .33 .41 '.20 .35 .44 .41 .35 .41 . .06 -.09 .12 .12

20 .13 .25 .34 .32 .25 .09 .28 .42 .46 .44 .46 -.02 -.19 -.04 .05

11 014 .21 .31 .32 .19 .23 .27 .,.46 .43 .51 .43 -.03 -.19 .20 .02

12 .15 .19 .4o .39 .33 .3.7 .50 .53 .58 .54 -0001 -.37 ' .09. .03

13 '.18 .20 033 041 .34 .24.
..28
.31 c-Ak .51 .50 :52 .02 -.28 .05 .02,

14 .19 .27 .45 .40 .24 .17 .29 .36r- .35 .36 .53 -.01 -.16 .03 .11

15 .21 .20 .39 ..27 .32 .23 .30 .35 .40 .44 .48 -.05 -.27 -.09 -.16

16 .24 .33 .40 .44 .54 .41 ..39 .46 .46 .47 .54 -.17 -.30 .11 .02

17 .13 030' .28 .27 .34 .23 .34 .37 .42 .48 .60. .04 -.10 -.07 -.01

18 .33 .40 .48 .51 .38 .17 .45 .50 .40 .49 .56 -021 -.15 .13 ,o6

.43 .38 .43 .50 .16 .49 .53 .46 .47 .51 -.08 z..07 .03. -905

20 .20 .24 .49 .54 .42 .65 .37 .46 .55 .55 .64 -.13 -.78 .04 -.10

21 .08 .21 .27 .35 .43 .25 .16 .41 .39 .40 .45 -.18 .23 .12 -.09

22 .23 .26 .43 .46 .47 .35 .49 .56 .59 .61 .57 -.16 -.36 .02 -.16

23 .22 .39 .34 .43 .43 .15 .35 .60 .56 .54 .50 -.24 ,T..9 .07 -.05

24 .17 .17 .37 .47 .42 .33 .26 .43 .47 .50 .40 -.22 -.35 -.03 -008

25 .07 .19 .26. .25 .49 .12 .28 .38 .43 .49 .35 .01 -.18 -.03 -.19

26 .23 .27 .29 .39 .44 .15 .33 .48 .41 .43 .40 -.17 -.08 -.04 -.04

27 .19 .20 .15 .25 .33 .11 .29 .20 .23 .19 .32 -.23 -.14 -.04 -.05

28 .23 .27 .23 .24 .40 .07 .34 .40 .37 .31 .42 -.19 -.11 -.07 -.20

29 .21 .25 .34 .37 .54 .16 .33 .60 .56 .50 .53 -.32 -.16 -.04 -.27

30 .29 .38 .44 .40 .50 .33 .40 .42 .41 .43 .46 -.21 -.22 .21 -.11

31 .44 .44 .48 .45 .39 .24 .47 .51 .59 .57 .61 -.16 -.26 -.15 -.22

32 .12 .24 .26 .25 .19 .12 .16 .23 .32 .34 .43 -.10' -.18 '.00 -.06

33 .34 .32 .51 .46 .32 .39 .36 .45 .55 .52 .6o -.11 -.23 .15 -.04

34 .07 '.15 .32 4.43 .22 .26 .20 .30 .41 .40 .44 -.14 -.33 .01 .13

35 .39 .46 .53 .48 Jo .21 .51 .50 .53 .50 .66 -.27 -014, -.02 .00

36 .87 .76 .82 .76 .36 .21. .81 .65 .59 .51 .51 -.25 -.06 -45, .12

37 .26 .24 .44 .56 .42 .19 .40 .53 .57 .49 .52 -.30 -.18 -005 .02

38 .34 .40 .43 .58 .34 .23 .38 .3 .42 .48 .42 -.25 -.12 -.05 -.08

39 014 .24 .19 .24 .25 .12 .27 .3 .34 .26 .22 -.17 -.02 .11 .08

40 .62 .54 .60 .59 .50 .23 .63 .72 .62 .60 .64 -037. .24 -.13 -.02
\-fz
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K rioERGA1611JW :.11.11i60011i1E1..AT I ON ..C.IATROX.

1/.0fable 56 57

C

.

55

58 59 60 62. 63 64 65 "-66

f;.

.
67:/ 68.

2

.12 -.06
d2.2 42

3 .06 .17

4 -.16 '707

5 -.23 .17

6 -.13 s17

7 -.26. ..00

8 ,-.16.
9 .04 .18

10 ..'.07 .4.01
'H .07

12 -.09 .07

0 -.15 -.08
14 .02 .17

15 -.26 .03

16 -.19 .28

17 -.07 .30
18 .07

19 .-.22 ogi

20 -.23 -.15

21 -.11 .02

22 .07

23 ,-.15 .08

24 -.19 .=.03

25 -.30 .08'

26 -.28 -.11

.27 -.25 .09
28 -.31 -.08.

29 -.28 -.01.

30 .01, .02

31 -.28 -.02

32 r:21 9 .11

33 .01

34 -.1 8 .06

35 -.19 .21

36 -.19 -.o8.

37 t -.11 -.04

.00 -.06

-.33 -.20
-.14 .04

-.39 -..20

-.40 -.29
-.29 -021

-.38 -.34
-.4o -.30'

-.31 -.26
-.23 -.23

-2.2b

.10:. .01:- -.23 .18 .04

-.09 -.36 -.09 -.34,-.27
-.12 .=.13 .19 -.08 -.08
-.17 -.41 -.07 -.07 -.14
-.20 2=.38 .04 -.06 -.17
-.05 -.28 -.04 -.04 r.22

-.09 -.34 -.06 -.01 -.07
-.05 -.30 -025 ,-.16 -.03

-.11 -.26 -.20 .=.12

-.21 -.08 -.17 -.13

.-01- -.08
-.39 -.33 .06 -.20
-.46 -.30 .01 -.21

7.23 001 -.04 -.24

-.26 -.18 -.03 -.30

-.39 -.41 -.27 -.35

-.26 -.21 .=.17 -.41

-.13 -.007 ' .09 -.25

-.23 -.10 -.18 .39

-.31 .-.33 -.08 -.27
-.16 -.09 -.02' -.26

-.42 -.27 -.14 -.53

.-.32 -.18 -.21 ...43

-.23 -.15 -.06 -.29
-.23 -.24 -.08

-.18 -.13 ..09

-.42 -.33. -.29 -.22

-.49 -.44 -.34 -.45'

-.46 -.45 -.26 -.53

. -.27 -.26 -.26

-.41 -.37 ,-.12 -.33
-.19 -.15 .13 -.13
-.41 -.44 -.06 -.23

-,a30 -.15 .04 .5..21

-.25 -.45
.=.12 -.35
.03 -.25

-.20 -.37
-1-.20 -.37
-.18 -.33

-.38 --.14
-.32 '4-.02'

-.32 -625

38 -.22 .08 . -.12
39 .02 .08 -.32 -.02

40 -.29 -.15 -.27 -.16

-.04- .02

-.02 .12

-.11 -.20.

-.01 .03

-.29 -.04
-.03 -.11

-.09 .02

-.21 .01

-.19 .01

-.23 .00

.00 .02

-.06 .09
-.08 .12

-.06 -.04

-.13 -.04
-.23 .04
-.AO .07
-.21 .07

-.0i -.16
-.18 -.14
-.04 -.12
-.04 -.05
.10 -.05

-.10
.08
.02

-.16
.14

.102

-.to
-.15
.00

-.13
.01

0-.22

.24

.12
-.18
.04

-.07
.05

--.14
-.16
,-.24
-.22

.21
-.18
-.18
-.24
-.04

-.31
-.25

-.22.

.L.o6
-,09

. 05
-.01
-.16

. 06
-.05

0, .11

-.19
-.09
-.1.3

-,17
.02

-:09
-.15.

-.11

-.10
.02

-.08
-.01
-.16
.-.12

-.14
.=.09

-.23

-.21

-.11

-.28

-.15
-.22
-.16
-.03
-.22

-.35
-.11

-.17
.08

-.12
-.13

.=.21

.06

-.22

.10 .6., :o8
30 .09 ,15

,70 . ;08 ..19

-%18 .12
-.14 .03 -.08
-.30 '-.01. .14*
-.08 .04 .06

-.15 -.08 .01

-.31 .01 .07

=,.22 -.08, .05

-.05, .02
-.06 -.07
-.22' -.01
-.08
-.24
-.22
-.32
-.31
-.10
-.05
-.19
-.19
605

,.08
.05

-.21

-.37
-.3o
-.24
-.16
-.14
-.14
.08

-.35
-.21
-.24
-.09

.=.06

-.14
.10

:13

-.02
.12

;00
.00

.10
,06
. 09

-.04
-.14
-.01

.04

.04
-.09
7.05
.05

-.08.

.07

-.64
-.03
-.23

.14
.12
.0.7

-.01

.23

.12

-.02
.08

.11

-.10
.12

-.14

=.05
..03
-.06
-.06
.05

-.08,

.05

.09

.11 .

.04

-.08

,.27



MANN-LedGER-GOODWAN
=SW NODALITTEB

TABLE 4 (PANEL-6)

KINDERGARTEN INTERORRELATION MATRIX

Variable 69 70 71 72 73 74

56

75 76 77 78 79 80 81

1 .00 .19 -.02

2 -.04 .33 -.16

3' -.12 .24 -.19
.4 .06 -31' -416
5 -.04 .34 ,..18

6 03 'Al -.10

.7 -.02 .46 -.13

8 .02 .29 -.07

9 .03 .22 -.04

10 .01 .08 .05

14- ..05 .29 -.09
12 .06 .26 -J4
13 .07 .36 -.15
14 .16 .18 .08

15 -.08 .20 -.07
16 .08 .30 -.12

17 .05 .17 .03

18 '.10 .17 .09

19 .08, .17 .04

20 .14 024 -.14

21 .14 .42 -.14

22 .07 .43 -.12
23 :04 .41 -.11

24" .01 .33 -907
25 .02 .19 .01

26 , .02 .37 .12

27 -.04 .25 -.09

28 -.13 .35 -.12.

29 v-00 .35 -.07

30 .06. .39
31 -.02 .27 .09

32 -.05 .23 .08

33 .03 .42 -.10
,34 .18 .31 .09

35 .08, .05 -007
36 .10 -.03 -..14

37 .13 1.27 .08

4, 38 .05 .28 -.15

39 -.09 .22 -.06

4o -.11 .05 -.04

-.05 .23

-.18. -.24
.02 08

-.12 -.17

-.03 -.02

-.05 -.02
-.01 -.20
-.04 -.11

-.24 .01

.12 .06.

044
.o4 -.08
.10 -.20

-.03 -.07
-.01 -.08

-.19 -.01

.05 -.02
-.03 -.02

-.18 -.13
-1.06 -.06

.01 -.05
-.07 -.18,

,11 -.10
.05 -.05

-.18 -.02
.04 -.02

-.06 -.10

-.03 -.15 -.30
-.01 -.04 -.16
-.14 -.15 -.17
-.06 -.17 -.32

-.05 -.08 -.01

-.07 -.07 -.09
.09 .06 -.01

°.I3 -.20 -015
-.12 -.07 -.09
.18 .01 .01

-.11 000 .00

-.14 -.17 -.09
.06 -.04 -.15

.32
-.27
.11

-.17
-006

-.15
-.29
-.15

03
.10

-.06 -.17
-.30 -.26
.00 -.02

-.09 -.05

.01 -.18
-.08 -.26
-.12 ,-.38
-.19 -.18
-.06 -.23
,.05' -.15

-.08 .04 -.24

-.17 .03 -.30
.03 -.06 -.33

-.12 -.13 .04

-.06 -.06',-.21
.04 -.05 -.35
.04 -.02 -.22

-.12 .03 -.24
-.21 -.15 -.32
-.03 -.05
-.21 -.12 -.33
-.17 4003 -.21

-.09 .05 -JO
-.00 -.11 -.35
-.07 -.02 -.27
-.16 -.09 -.17

-.21 -.34
-.14 -.49
-.08 -924

-.30

-.14 -.25

.08 -.20
-.12 -.14
-.12 -.10
-.05 -.31
-.05 -.39
-.06 -.02
-.27

4C.

-.10..

-.01
-.50

-.14
-.26

-.35
-.36

-.37

.11

-.01

.21

.23

.03

.07

-.11

-.09
-.35
.08

-.28
-.14
-.23
-.26

-.24 -.04 _.29

-.16 .12 -.18
-.23 -.05 -.08

-.05 .00
-.18 -.37,
-;09 .01*

-.18 -.18
-.04, -.17
-.05 -.20N
.00K, -.26

-.05 -.29
-.05 -.13
-.02 -.11

-.23, -.08 -.05 -.01

7.37 -.16- -.09 -.20

-.11 -.01 -.21 -.09.

-.23 .03 -.13 -.04

-.24 .15 -.19 -.02
-.18. -.07 -.13 -.07
-,1'2 .07 -.03 -.01

-.26 -.08 -.27 -.13
-.38 -.06 -.23 -.19
-.06 -.01 -.20 -.10

-.41 .00 -.35 -.13
-924 -.05 7-.24 -.11

-.30 .06 -'.36

-.29 -.27 -.20 .14

-.27 -.05 -.37 -.05

-.35 .05 -.22 -.26

-.43 -.16 -.42 -.25
-.33 -.20 -.37 -.19
-.29 .08 -.24 0-:16
-.50 .00 -.42

-.18 .05. -.05

-.29 .04 -.14

-.18 -.09 -.08

-.25 .08 -.15
-.29 .08 -.12

-.10 .-.02 -.03

-'.26 -.10 -.31

-.06 .05 -.12
-.38 .09 "-.21

-.13
-.24
-.22
-.14
7.14

-.13
-.03
-.23

-.29
-.17
-.26
-.17'
-.22
-.20
-.21
-.25

-039
-.38
-.21

-.20 -.43
-.19 -.16
-.12 -.18
-.08 -.20
-.20 -.19
-.16 -.18

-.03 .=.12

-.A. -.3o
-.16 -.10
-.08 -.25



WAVIA-PRCGM-GODDVAN
OBUSORY Z.DDALEWIES

`TABLE 4 (PANEL ?

KINDERGARTEN INTIRCORRELATION MATRIX

Variable 41 42 43 44 45 -46 47 48 49 50 51 52 53 54 155

41 hoo
42
43

.

45
46
47
48
49

50

52
53'

54
55
56'

57
58

59 ,

60
61

62
63
64

-65
66
67

68
69

70
i71

72

73
74

75

76
77

.78

79
po
81

.78 .79 .73 .36 .19' .83 .67 .59
.72 .66 .34 .19 .79 .69 .58

.82 .40 ,39 .76 .67 .62

.47 .41 .74 .70 .69

.§7 .50 .62 .51

.28 .37 .39
.77 .71

.81

.52 .47 -.22 -.05 --.07 .00
x.56 .55 -.17 -.06 -.08 -.06
'.64 .66 .2o -.32 .04 ..o8

.68 .64 -.35 -.36 .04 .t3

.57 .52 -.15. -.24 .03 -.17

.39 .47 -.06 -.76 '.28 .11

.60 .60 -.16 -.15 -.13 -.05

.68 .61 -.30 -.23 .03 .02

.74 .68 -.22 -.35 -.16 -.21
.74 =..16 -.36 -.01 -.19

-.o2
.o8 -.09 -.16

-.12 ,-.01

".43



ZAUE-EICSER-GOODNAO
Eusolast: EDDALITIES

:FABLE 4 (PANEL 8 )

KINDERGARTEN INTERCORRELATION MATRIX

58

Ifaritble 56 57 58 59 60 61 62 63 64. 65' 66 67 68

41
42
43.
4k
45
46
47
48
49

51

C.

52
53
54

55
56
57 -

58
59
60
61

62
63
64
65
66
67
68
69
70

71

72
73..
74

75
76

77

78

79
8o
81

-.16 -.18 -.24 -.02 -.06 -.31 .06 -.20 .08

-.28 .07 -.20 .00 -.09 -.34 -.03 -.17 .03

=..16 -.12 -.29 -.08 .-.04 -.38 .04 -.15 -.08

-.18
r.,.23

.00

.07
-.29
-.31

-.10

-.35

-.10
-.26

-.32
-.49

.09 -.21

-.07 -.13

-.10

-.33

.05 .22 -.21 -.35 -.09 -.10 -.02 -.01 -.17

-.30 -.02 -.36 -.11 -.20 -.44 .08 -.20 -.09

.05 -.38 -.22 -.22 -.45 .01 -.13 -.25

-.35 r .08 -.54 -.37 -.25 -.52 -.06 -.16 -.17

-.36 .14 -.44 -.35 -.19 -.54 .02 -.08 -.16

r13 -.A4 -.31 -48 -Ai -xo-.32 -.14 -.15

-.12 .00 .24 .09' .25 .04 .03 7.10 -.23 .

.19 -.08 .21 .28 -.06 .09 .08 .11 .22

.48 .03 .06 .06 . .07 .00 '.23

.48 -.0 .18 .31 .23 .39 .16*- .01

-.019 .35 , .3o .25 .54 .19 .11 -.16"

*(-) .13 -.0? -.10 -.05 .00 -.04 .06

.69 . .59 .49 .19 -.10 .08

.48 .41 .13 -.10 .05

.48 .02 .04 .08

.02 1-.02 .24

.10 .16

.04

-.20 -.18 -.03 .09

-.19 -.25 -.01 .12

-.15 -.29 ..05 .14

- ,25 -.22 -.05 .10

-.14 -.25 -.10 .02

-.02 .08 .08 .15

-.18 -.30 .01 .10

- :07 -.26 -.01. .18,

-.10 -.16 -.02, .03

-.24 -.14 -.07 -.04,

- :ra -.2T
.05 .03 -.06 -.13

.16 -.08 -.03 -.07

.10 .09 .16 .06

-.05 -44 .26.03

.06 -.02. .16 .20

-.11 -.06 .02 -.04

.02 .13 .15 .18

.17 .13 .13 .28

.06 .28 -.02 .14

.19 .25 .14 .22

-.05 .03 -.02 .00

.21 .17 .04 .08

.29 .32 .12 -.01

.21 ' .24 .40

-.17 -.09
.26



NALIO-MCGER-603MAN
OBUACRU D2012.17.ZWZES

TABLE 4 (PANEL 9 )

KONDERGARTEN INTERCORRELATION MATRIX

59Q

Variable 69 70 71 72. 73 74 - 75 76 77 78 79 80 "81

41 .10

42 .02

43 .19
44 .22

45 -.03
46 005

47 .09

48 .08

49 .04

50 .07

51. .04

5Z .00
53 -.08

54' .03
55: .04

56, -.02
57. -.03

58 -.05
59 .08

60 -.04
61: .01

62 .00

63 -.07
64 -.22
65 .07

66 .00

67 -.11

68 -.05
69
70.
71

72

73
74

75
76

77
78

79
00

81

-.03 -.14 -.09 -.19 -.27 -:25 -..06 -.37 .12 -.20
.03 -.10 .02 '-.04 -.06 -.12 -.03 -.30 .10 -.20
.14 -.16 .00 -.12 -.20 -.20 ..31 -.00 -.23
.26 -.20 -.05 -.12 -.11 -.16 -.28 -.34 005 -.24
.21 -016 -.24 -.07 -.15 -.09 -.38 -.33 -.05 -.29

.23 .15 -.21 --.05 -.10` -.o6 -.21 .-017 .13 -.10

.10 -.22 -.05 -.22 -.27 -.23 -017 -.50 003 -.31

.10 -.10 -.10 -.03 -.10 -.12 -.21 -.34 .12 -023

.17 -020 -.o4 -.18 -.27 -.16 -.24 -.52 -.10 -.26
09 -.31 -.17 -J3 -.12 -.10 -.37 -.48 -.09 -.22

-,34- -.14 -.02 25 ---.23 -a X26 -.38- -641 -o3 -.32

-.13 .11 .01 -.00 .03 -.05 -.05 -.08 -.23 -.01-
-.17 .21 .12 .13 .16 .21 .18 .25 .04 .13

.23 -.16 -.39 .20 615 623 .07 .28 31 .21

-.18 .21 -.01 .35 .37 .33 .25 .48 .48 .28

-.08 .05 -.01 .21 .21 .26 ..15 .42 .40 .23

-.03 .02 -.30 .08 .14 .14 -.02 .02 .12 .26

-.24 .38 .15 .27 .40 .22 .31 .45 .10 .34

-.21 .29 .13 .15 .31 .18 .32 .33 .20 .24

-.02 .36 .21 .19 .30 .04 .18 .26 .05 .22

.11 .18 .21 .28 .30 .17 .35 641 .37 .48

.06 .03 .11 .08 .02 .04 .11 .07 .19

.08 .07 -. 2 .27 -.12 .37 .20 .31 .15 .27

.02 .13 .28 ,30 .26 .06 .25 .23 .03 .31

.03 .13 ..18 .21 .29 .30 .12. .25 .04 .35

.06 .09 .01 .13 .07 '.05 .08 .0/ -.09 .11

.04 .10 .21 -.03 .02 -.01 -.04 .04 -.06 .09

-.12 .18 .03 .19 .21 .18 .15 .14 .30 .03

.03 .02 -.01 -.16 -.10 -.07 -.19 .10 .17 .05

-.23 -.02 -.14 -.09 :.09 -.37 -.24 -.13 .23

.22 .18 .18 .13 .16 .30 .01 .20

.00 .01 -.04 .05 .03 -.14 .04

.82 .44 .18 .46 .26 .50

.42 .10 .53. .16 .52
.42 .39 .23 .50

.36 .40 .41

.25 .54
.30

-.17 -.22
-.12 -.16
-.14 -.24
-.25 -.27
-.05 -.28
-.09 ..11
-.22 -.31

-.14 -.22
-.29 -.38
-.15 -.33
...25

.19 003

.24,.22
-.05 .25
.16 .44

.07 .43

.11 .16

.33 .51

.15 .39

.17 .33

.15 .48

.18 .15

.16 .34

.31 .3

.20 .29

.05 .02

.08 .10

.07 .15
-.08 -.05
-.21 -.23
.34 .30

.08 .07

.55 .54

.57 .57'

.34 .62

.20a .59

.49 .65

.02 .47

.57 .81

.65

-L00
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50

TABLE 5 (PANEL 1)

F !MST-GRADE I NTE RC ORRE LAY ION NAM I X

Variable 1 2. 3 4 5 6 7 8 9 10 11 12 13

1 1.00 .14 -.04 on .10 "030 .12 .14 .08 .Q5 .04 :10 .16
/ .30 .43 .37 .23 ..21 .34 .26 .59 .07 .44 .31

3 .34 .30 .17 .22 .32 .20 .13 .36 .25
4 .58 .30 .37 .46 .32 .31

,.1+6

007 .59 .32
5 .42 .32 .49 .30 ,,.24 .18 .59 .25
6 .44 .33 -.12 .33 .19 .38 .20
7 .42 .15 009 -.01 .60 .30
8 .14 .30 ,029 .62 .16
9 .26, .24 ',.41 .19
10 .38 .35 .29
11

12 .48
13

14

T6

15

17'

18 1 ctiv-

1$
20
21
22

za 23
. 214

25.
26 Gyz

27

28
29
30

31

32
33

35
36
37

38
39
40

61



'2.M14T.'210cM1.G001E2MI
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WWI 5 (PANEL 2)

FORSTGRADE 1MTERC0RRELATION MATRIX

61

)6r1ab1e

1

2
3*.
4
5
6
7
6 4

. 9'
10

. .11.1

12
13
14
15
16

: .17 ''
. :18

19
20
21
22
23
24
25
26
27
28
29
30
3)
52
35
.34

35
36
37
38
39
40

14 15 16 17 1.8 19 20 21...22 23 24 25 26

.20 .07 .15. ..06 ..07 .27 ;06 .O6 .12 .22 .16 -,02 .00

.14 .21 .28 .17 .29 .24 :37 .31 .33 -.34 -.04 .14 .28

..10 .17 d-27 .46 .Q8 .06 .33 .28 .22 .21 .20 .23 1,38
-.18 .19 .12 .29- .18 .39 .50 .29 .38 .o5 -.04 -.08 .24
.09' .26. .22 .21 .,,22 .39 .53 .43 .60 .14 .08 .05 .25
.31 .38 .23 .25 .36 .18 .36 .36 .35 .11 .29 .01 .17

-.02 -.32 .29 .24 ".35 .23 .43 .31 .30 .14 .16 -.03 .37
'..01 .37, .42 .31 .51 .43 ,;58 .45 .52 .25 .32 .14 b32
..14 .32,34 .. .28 .11 -.34 .39 .40 .30 .31 .15 .04 .44
.09 .30 .21 .1.6 .24 .13 .32 .34 .24 .10 .20 .02 .22
;111. .26 .24 .17 .18 .08 .25 .25 .23 .22 .26 .27 -.01

.09 .39 ,.32 .40 .33 ;34 .64 .58 .63 .27 .23 010 .36

.23 ;36 .314 .36 .20 ;14. .50 .38 .38 .37 .07 .06' .23
.18 .13 .20 .10 .14 .27 .45 .33 .32 -.03 -.03 .08

-.30 .27 .41 .28 .37 .47 .35 .22 .33 .12 .20
. .24 .29 .25 .34 .39 '.44 .44 .23 .01 .39

.19 .18 .39 .37 .22 .13 .22 -.05 .46
iz .24 .52 .33 .38 .30 .38 .14 .18
. .38 .32 .44 . 22 .19 -.07 .18

.49 .58 .34 .12 .06 .27

.70 .23 .24 .01 .33
.45 .21 46 .22

.31 .18 .22
1- ,13 :24



LIALIN-220=-GODDILAN
SZOSEV tZODALITIES

TABLE 5 (PANEL 3)

FIRST-GRADE INTERCORRELATION MATRIX

62

Variable 27 28 29 30 31 32 '33 34 35 36 37 38 39 4o

1 i -.09 .23 .08 .17 .To .08 .01 .12 .04 .22 .12 .19 .12 .08

2 ' .40 .26 .52 .42 .37 .27 .17 .30 .39 .40 .40 .30 .16 .35

3 .43 .28 .38 .32 .24 .25 .24 .45 .35 *.40 .24 .16 48 .28

4 .45 .28 .52 .35 .54 .40 .15 .34 .46 .44 .47 .32 .21 .40

5 .38 .38 .65 .46 .66 .70 .29 .51 .60 ..52 .65 .60 .49 .61

6 .29 .30 .26 .38 .36 .23 .08- .28 .36 .39 .36 .33 .25 .41

7 .55 .29 .36 .13 .26 .26 .05 .2 .38 .41 .40 .28 .21 .30

8 .49 49 .58 .47 .64 .46 .16 .41 .53 .52 .60 .47 .37 .57

9 :34 .5o .51 .44 .47 .24 .20 .29 .37 :42 .38 .26 .20 .34'

10 .37 .19 .36 .42 .28 .23 .14 .23 .27 .24 .34 .20 .20 .43

11 .32 .18 .21 .29 .34 .10 .02 .38 .22 .20 .27 .16 .16 .40

12 .63 .42 .73 .55 .62 .56 .26 .56 .59 .62 .71 .54 .35 .67

13- .40 .30 .41 .32 .25 .23 .09 .32 .29 .50 .39 .27 .09 .34

t".
14 ..11 .10 .23 .48 .34 .19 .21 ,.17 .18 ..32 .19 .20 .11 .25

15 .35 .21 .37 .37 .36 .21 .21 .23 '34 .44 .38 .44 .19 .45

16 .43 .52 .39 .38 .21 .24 .08 .20 .58 .52 .33 .27 .26 .32

17 .37 .22 .41 .31 027 .31 .04 .47 .46 .39 .33 .25 .10 .32

18 ''.50 .25 .34 .40 .49 .30 .12 .21 .32 .34 .44 .27 .37 .55

19 ...31 .43 .53 .32 .43 ..54 .24 .51 .60 .45 .56 .45 .26 .40

20 .54 .45 .69 .60 .66 .51 .30 .50 .50 .67 .67 .47 .40 .58

21 .56 .37 .62 .63 .52 .55 .32 .53 .56 .62 .64 .62 .26. ;70

22 .46 .45 .71 .62 .65 .72 .36 .63 .73 .68 .83 .74 .43 .80

23 .24 .48 .41 .36 .27 .24 .14 .24 .27 .50 .34 .30 .19 .40

24 .26 .23 .16 .18 .18 .18 .03 .21 .16 Al .18 .13 .16 .37

25 .06 .09 .10 .23 .16 .04 .62 .14 .02 .08 .06 .06 .07 .15

26 .31 .28 .37 .31 .33 .24 .07 .29 .46 .38 .28 .00 .o4 .17

27 .31 .59 .48 .43 .43 .17 .37 .50 .47 .53 .36 .28 .57

28 .57 .43 .39 .40 .21 .50 .47 .64 .51 .43
.

.25 .42

29 .63 .66 .79 .39 .64 .69 .80 .83 .66 .36. .70

30 .70 .58 .54 .46 .50 .63 .63 .48 .27 .64

31 .60 .34 .56 .53 .58 .70 .55 .43 .66

32 .43 .60 063 .65 .77 .65 .52 .72

33
.31 .31 .31 .30 .36 .3o .42

34 .63 .57 .68 .56 .32 .61

35
.58 .70 .58 .37 .62

36
.69 .57 .34 .65

37
.76 .38 .82

38
.37 .73

39
. .59

40

03

4
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TABLE 5 (PANEL 41.)

FORST GRADE INTERCORRELATION MATRIX

63

Voulablo 41. 42 43" 44

.05 .13 -.01 -.09

2 .35 .50 .36 .36

3 .24 .50 .34 .41

4 A0 .42 .32 .35

5 .64 .58 .34 .25

6 .30 .28 .45 .09

7 .32 .30 .34 .31

0 .51 .57 .49 .52

9 .34 .34 .44 .51'

10 .3'l .35 .44 .20

11 .22 .15 .40 .14

12 .66 .68 .63 .59

13 .26 .25 .35 .27

14 .25 .26 .26 .14

15 .39 .35 .60 .36

16, .37 .28 .50 .22

17 .22 .34 .39 .34

18 .40 .32 .50 .29

19 .50 .48 .33 .25

20 .58 .60 .50 .48

21 .70 .64 .62 .39

22 .86 .79 .56 .37

23 .32 .44 .48 .3,0

24 .23 .23 .47 .26

25 .14 .11 .16 .12

26 .16 .24 .42 .43

27 .52 .44 .59 .53

28 .44 .41 .41 .25-

29 .78 .79 .65 .66

30 .62 .55 .54 .44

31 .67 .64 .49 .54

32 .79 .73 .42 .43

33 .50 .35 .22 .16

34 ..69. .68 .45 .34

35 .74 .63 .62 .34

36 .69 .68 .58 .53

37 .82 .83 .60 .48

38 178 .75 .42 .32

39 .59 .47 .28 .15

40 .86 .78 .66 .38

45

.12

.40

.26

.51

.68

.37

.34

.56
039
'.39

.24

.68
e33

.27

.36

.33

.29

. 35

. 54

.62

.68

.85

.34

.22

.03

.19.

. 53

. 45.

.82

.66

.69

.83

.41

.66

.70

.72

.88

.79

.43

.86

64.

46. 47 48 49 50 51 52 53

.10 .26 .18 .08 .10 .82' -.16 .00

.12 .44" .46,:.26 .38 .35 .07 .00

.06, .24 -.38 .10 .27 .25 "-.24 .00

.16 .43 .49 .26 .65. .3o -.08 .00

.47 .58 .56 .53 .76 .51 -.14 .00

.36 .3gy".34 .17 .35 %26 0:16 .00

.42 .35 .41 .20 .30 J9 -.08 .00

.32 .58 .66 -4-,40 .57 .41 .10 .,00

.13 .33 .41 .23 .44 .48 .24" .00

.18 .35 .46 .18 .37 .27 .17 .00

010 .28 .25 .13 .19 .21 -.02 .00

.47 .64 .73 .58 .64 .46 .01 ..00

.21 .35 .46 .22 .40 .13 -.01 .00

.12 .32 .20 .17 .16 .19 .11 '.00

.20 .37 .46 .20 .31 .20 .16 .00.

.22 .31 .44 .20 .25 .28 .19 ,00'

.27 .25 .46 .10 .30 .15 .07 .00

.27 .40 .32 .18 .34 0 33 .20 .00

.23 .W4 .46 .42 .46, .44 -.01 .00

.46 .62 .67 ..46 .65 .45 .02 .00

.48 .59 .71 .63 .51 .47 .02

.54 .82 .72 .73 .61 '.48 -.03 .030

.13 .51 .39 .21 .23 031 .02 40

.14 .30 .25 .07 .21 .26 -.02 . 0

.01 .08 .04 .01 .08 .13 -.10 '.00

.00 .16 .35 .09 .22 .24 .05 .00

.32 .53 .59 .32 .51 .34 .04 .00

.33, .39 .63 1,37 .37 .55 .04 .u0

.45 .75 .81 .65 .78 .63' -.04 .00'

.31 '.62 .68 .45 .49 .38 .19 .00

.37 .65 .58 .53 .66 .54 .19 .00

.55 .66 .68 .68 .71 053' -.15 .00

.28 .34 .33 .33 .34 .35 -.04 .00

.48* .61 .68 .58 052 049 -016 .00

.42 .60 .68 .52- .57 .50 .10 .00

.49 .67 .80 ,)14,8 .60 .48 -.05 .00

.53 .81 .80 04 .66 .55 -.07 .00

.53 .74 .71 '.72 .60 .49 .01 .00

.66 .42 .35 .31 .51 .57 -.01 .00

.62 .82 .76 .69 068 .60 -.04 000
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TABLE 5 (PANEL 5)

FORST-GRADE 1NTERCORRELATI0N 1ATR1X

66

Variable 54 55 56 57 '58 59 60 61 62 63 64 65 66.

1 .09 -.04 .30 -.03 .01 -.12 005 .24 006 -.23 -.04 ..01 -.22
2 -.01 -.35 -.18 .14 ' -.34 -.40 -.41 -.30 -.05 -.24 -.22 -.24 -.16

3 .13 .07 -.02 .08 -.30 -.36 -.28 -.30 .14 -.08 -.27 -.A .09

4 .22 -.09 -008 .02 -.29 -.58 -.35 -.22 -.02 .23 -.37 -.20" .13

5 .24 -.14 -.17 .12 -.41 -.60 -.41 -.42 .21 -014 -.34 -.39. .01

, 6 -.03 -.05 -.09 .11 -.37 7.29 -.4o -.31 .03 -.19 -.13 -.03 -.09

7 .20 .02 .15 .09 -.23 -.19 -.15 .18 -.18 -.07 -.01

8 .28 -.of .04 -.03 -.43 -.35 -.36 -.18 .15 -.21 -.20 -.06 .11

9 .03 -.02 -.14 -.01 -.29 -.27 -.35 -.31 .06 -.13 -:.29 -.25 .07
10 .02 .37 -.11 .11 -.32 -.22 -.24 -.08 -015 -.11 -.10 .04

iii 01 .12is mar -0 -

12 .27 -.20 -.15 ,;08 -.44 -.52 -.36 -.45 .19 -,34 -.42 -.29 0-.04

13 .14 -.20 -.12 .10 -.32 -.26 -.19 -.26 .13 -.11 -.05 .13 -.36
14 -.11 000 -.16 -.16 -.19k -.22 -.16 -.16 -.07 -.37 -.16 .14 -.10
15 -.03 -.18 -.01 -.52 -.20 -.34 .12 -.28 -.32 -.15 .08

16 .o4 -.01 -.07 -.01 -.44 -.15 -.32 -.20 .14 -.00 -.07 .08 -.18

17, .02 .00 -.04 .22 -.43 -.18 -.25 -.15 .02 -.06 .0o .08 .14

18 -.01 -.05 -008 -.48 -.22 -.29 -.29 .10 -.21 -.02 .08 .08

-.t0 -.29 -.13 -.02 -.40 -.38 -.30 -.18 .06 -.16 -.12 -.09 -.17

20 '024' -.13 -005 .10 -.52 -.42 -.26 -.32 .11 -.15 -.22 -.16 .00

21. .04 -'.24 -.29 -.07 -.4o -.46 -.48 -.53 .04 -.36 -.34 -.15 -.14

22 .04 -.31 -.22 -.03 -.45 -.52 -.38 -.46 .13 -.41 -.42 c-.16 -.09

23 .01 -:02 000 -.09 -.39 -.13 -.20 -.27 .16 -.36 -.23 -.04 -.07

24 -.07 ..02 006 -.25 -.24 004 -.08 -.07 .o4 -.13 ,.11 .06 .16

25 -.10 .11 .03 -.13 -.14 -.05 -.12 -.23 .05 -.32 -.17 -.14 -.16

26 -.03 .06 -.04 -.10 -P.27 -.13 -030 -.17 .06 -.17 .03 -.01, -.09

27 .14 , -.21 .0/ v.41 -.41 -.51 -.45 .07 -.15 -.27 -.09 .11

28 .05 -.14 008 .21 ,.46 -.31 -.32 -.34 .13 -.14 -.13) -.18 -.14

29 .06 -.28, -.32 .13 -.65 -.65 -.55 -.49 009 -.33 -.35 -.31 -.10
30 .00 -.24 -.07 -044 -.44 -.40 -.42 .17 -.31 -.36 -.19 -.21

31 .13 -.22 -.21 -.09 -.43 -.44 -.36 -.37 .10 -.33 -.35 -.15 .01

32 .04 -.36 -.28 004 -.49 -.57 -.40 r.38 020 -.25 -.30 -.30 -.09

33 -.11 -.12 -.lo -.15 -.21 -.29 -.19 -.37 .16 -.34 -.29 -.33 -.18

54 -.02 '-.36 -.06 .19 -.46 -.45 -.39 .01 -.22 -.29 -.28 -.07

55 .04 -.20 -.17 .07 -.54 -.43 -.45 -.40 .12 -.18 -.23 -.12 -.13

36 007 '-.15 -.24 .03 -.67 -.51 -.47 -.42 .13 -.29 -.31 -.19 -.17
37 .02 -.36 -.22 .18 -.56 -.61 -.47 -.51 .12 -.42 -.32 -.29 -.01

38 .19 -.34 -.09 .20 -.39 -.50 -.33 -.46 .23 -.29 -.42, -.34 .00

39 .11 -.09 .06 -.12 -.30 -.22 -.12 -.20 000 -.06 -.07 -.12 .08

40 .03 -.29 -.26 .01 -.56 -054 -.45 -.61 008 -.46 -.44 -.29 .00
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TABLE 5 (PANEL 0

. -

FIRST-GRADE IMTERCORRELATION MATRIX

65

IfrIable 67 0
1 -.09 -.17

2 -.11 -.14

3 -.03 -.14
4 -.14 -.18

5 -.35 -.14
6 -.14 -.03
7 -.22 -.08
8 -.22 -.01

9 -.13 .08

.10

-.09 .cla

12 -.28 -.21

13 -.08 -.08
14 -.06 -.13
15 -.24 .05

16 -.11 -.02

17 .06 .05

18 -.32 .10

19 -.11 -.21

20 -.29 .02

21 -.41 -.14
22 -.36 -.15

23 -.21 -.07
24 -.15 .10

25 -.15 .01

26 -.14 .05

27 -.22 -.05
28 -.12 -.05
29 -.28 -.24
30 -.19 .02

31 -.23 -.05
32 -.35 -.30

33 -.23 -.18
34 -.18 -.21

35 -.20 -.14
36 -.31 -.19

37 -.43 -.17
38 -.321 -.24

39 -.24 -.18

40 -.46 -.21

69 70 71 72 73 74 75 76 77 78 79

-.06 -.12 -.04 -.11 .10 .22 .07 .32 .08 .08 .15

.04 .03 -,11 -.01 -.27 -.22 -.19 -.12 -.22 -:17- -.21

.15 .19 -.15 -.02 -.16 -.23 -.08 .25 -.19 -.20 -.22

.15 .03 -.17 -.07 -.15 -.17 -.05 -.07 .00 -.02 -.03

.22 .06 -.28 -.26 -.21 -.35 -.20 .17 ...04 -.16 '?-.16

.21 -.03 -.19 -.16 -.23 -.14 -.20 -.10 -.01 -.21 -.16

.01 -.14 .12 .14, -.10 .26 .14

.08 -.01 -.24 -.08 -.16 -.33 .00 -.01 .00 -.06 -.05

-.:11710 ;6:91;

-.24
-.14

-.36 -.11

-.14
-.19
-.1,5

-.13
-.16

-.05
-.13

-.13
-.17_-.10
t

.15 .2k -.11 -.19 3 --AT _ =9L,

.08 .01 -.26 -.21 -.24 -.41 -.)7 -.07 =..18

.16 .16 .02 .16 -.20 -.33 -.20 .7420 -.14 .02 -.12

-.04 -.01 -.13 41 -.42 -.30 -.21 -.27 -.04 -.25, -.23

.25 .10 -.22 -.16 -.33 -.35 -.23 -.42 -.17 -.18 -.20

.15 -.03 -.11 -.14 -.14 -.22 -.12 .02 -.02 -.00

.14 -.02 .06 .17 .25 -.20 .5..05 -.21 -.06 -.12 -.13

.10 -.08 -.21" -.22 -.34 -.4o -.12 -.12 -.13 -.07 -.12

.16 .04 '-.24 -.20 -.15 -.16 -.10 -.03 -.06 .01 -.04

.14 -.19 -.16 -.14 -.24 -.43 -.07 -.14 .02 -.05 -.06

.05 -.06 '-.27 -.14 -.36 -.45 -.19 -.22 -.22 -..18 -.24

.07 -.16 -.32 -.25 -.38 -.46 -.24 '-.20 -.16 -.06 -.17

-.07 .06 -.14 -.08 -.34 -.30 -.21 -.13 -.13 -.11 -.16

.12 .19 -.06 -.06 -.04 -.01 .02 .08 -.01 .03 .03

09 .05 -.14 -.03 -.03 -.18 .11 -.14 -.15 -.18 -.18

.10 .01 .09 .11 -.09 -.20 -.02 -.13 -.14 .10 -.04

.09 .05 -.15 -.18 -.26 -.34 -.12 -,13 -.17 -.02 -.12

-.09 .05 -.18 -.19 -.11 -.21 -.07 -.07 -.10 -.11 -.11

.06 -.06 -.29, -.20 -.41 -.53 -.24 -.27 -.23 -.20 -.27

.10 -.19 -.44 -.44 -.31 -.24 -.11 -.27 -.27

.11,, -.11 -.30 -.11 -.32 -.44 -.20 -.23 -.04 -.27

.12 -.12 -.46 -.35 -.35 -.40 -.29 -.25 -.17. -.15

_-.22
-.23

.18 -.26 -.38 -.37 -.14 -.27 -.21 -.22 -.12, -.14 -.19

.13 -.01 -:20 -.14 -.16 -.25 -.07 -.23 -.10 -.15 -.16

.25 -.11 -.17 -.17 -.25 -.30 -.14 -.14 -.12 .05 -.08

.18 -.01 -.24 -.21 -.30 -.39 -.20 -.20 *-.15 -.17 -.21

.14 -.20 -.34 -.25 -.45 -.55 -.32 -.28 -.27 -.19 -.30

.16 -.08 -.29 -.29 -.31 -.4o -.18 -.05 -.03 -.18 -.13

.00 -.16 -.17 -.34 -.08 -.14 -.14 -.04 .06 -.07 -.05

.15 -.17 -.38 -.35 -.44 -.47 -.34 -.32 -.28 -.24 -.33

36
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66

TABLE ,5 (PANEL 7)

FIRST-GRADE INTERCORRELATIONIwnux

Variobio 41 42 43 44 45 46 47 48 49 50 51 52 53

41 1.00 ..84 .60 .41 .88 .67 .78 .76 .75 .70 .58 -.02 .00

42 .59 .55 .86 .58 .84 .80 .71 .68 .57 -.08 .00

43 .60 .59 .33 .54 .63 .40 .50 .47 .15 .00

44 49 .11 .48 .54 .36 .53 .36 .12 .00

45 .59 .87 .82 .75 .76 54 -.01 .00

46 .50 .54 .46 .42 .4o -.11 .00

47 .74 .64 .68 .51 -.03 .00

48 .65 .64 45 -.04 .00

49 P57 .44 -.18 .00

.60 -.05 .00

51
-.tn-

52
.00

53
54

55

56
57
58
591
60
61

62
63
64
65

66
67
68
69
70

71

72
73
74

75
76

77

a 78

79

67
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TABLE 5 (PANEL 8)

FIRST-GRADE INTERCORRELATION MATRIX

67

Variable 54 55 56 57 58 59 6o 61 62 63 -64 65 66

41 .03 -.37 -.24 .01 -.52 -.58 -.45 -.53 .06 -.36 -.48 -.30 -.10

42 .06 -.35 -.18' .04 -.48 -.54 -.40 -.44 .03 -.42 -.48 -.29 -.10

43 .03 -.09 -.30 -.02 -.70 -.42 -.58 -.59 -.02 -.46 -.36 -.18 .01

4h .13 -.13 -.30 -.08 -.45 -.46 -.36 -.31 .01 -.23 -.36 -.22 .14

45 .07 -.38 -.30 .11 -.51 -.45 -.53. .14 -.34 -.51 -.31 -.08

46 .02 -.20 -.09 .19 -.31 -.24 -.08 -.28 -.06 -.13 -.16 -.20 -.08

47 .08 -.21 -.16 .04 -.44 -.50 -.38 -.40 .15 -.40 -.47 -.20 -.03

48 .14 -:35 -.14 .14 -.58 -.55 -.44 -.46 .10 -.29 -.37 -.27 y./.08

49 .06 -.60 -.26 .09 -.39 -.58 -.38 -.54 .07 -.34 -.41 -.35 '"-.19

50 .20 -.24 -.24 -.04 -,51 -.66 -.46 -.38 .05 -.20 -.43 -.30 .06

-.t7 --.J9- T12 -..23 -..17_-.27 102
51 .12 -.II -.36 X36
52 .02 .09 -.03 .00 .02 .24 -.02 .05 .03 .25 -.07 .17 .00.

53' .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

54 -.16 .40 -.14 .13 .02 .08 .o4 .34 .16 -.18 -.22 .33

55 .25 -.16 .14 .34 .11 .22 .08 .04 .13 .21 .15

56 -.06 .36 .39 .39 .46 .09 .21 .26 .o .15

57 .15 -.13 -.11 -.10 -.03 .16 .02 .00

58 .49 .65 .54 -.04 .26 .09 .05 -.01

59
n .56 .49 .02 .34 .47 .44 .04

60 .67 .05 .26 .28 .14 .07

61
-.01 .35 .42 -.34 .14

62
7.01 .00 -.06 .03

63
.30 .12 .12

.61 .13

.09

66

67
68

69
70

71
72

74
75
76

77
78
79

08
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TABLE 5 (WEL 9)

FIRST -GRADE INTERCORRELATION MATRIX

60

-Voriabie 67 68 69 70 71 72 73 74 75 .76 77 78

41 -.38 -.24 .19 -.14 -.38 -040 -.33 -.42 -.26 -,,2A -.17 -.17 -.23

42 .-.36 -.23 .14 -.03 -.28 -.18 -.43 -.44 -.29 -.25 -.21 -.25 -.29

43 -.12 .20 105 -.32 -.20 -.46 -.50 -.36 -.30 -.34 -.27 -.36.-.30
44 -.11 -.08 .005 .13 -.15? .00 -.40 -.52 -.25 -.23 -.18 '-.18 -.24

45' -.44 -.22 .20 -.13 -.41 -.28 -.41 -.46 -.26 -.26 -.18 -'.16 -.24

46 -.24 -.19 .07 -.20 -.20 -.37 -.11 -.20 -.08 -.08 -.09 -.14 -.12

47 -.35 -.15 .05 -.11 -.20 -.23 -.40 -.42 -.19 -.13 -.05 -.10 -.13

48 -.29 -.14 .10 -.06 -.26 -.19 -.32 -.37 -.19 -.16 -.18 -.15 -.20

49 -.41 -.29 .09 -.16 -.36 -.34 -.40 -.45 -.35 -.27 -.25 -.22 -.31

50. -.39 -.23 .18 -.01 -.26 -.16 -,e27 -.42 -.20 -.19 -.03 -.10 -.14

-.26 -.27 :47 -.16 -.14 -.19 -.20-.1-7

52 .09 .16 -.03 -.03 .13 .14 -.02 -.08 .07 -.01 .13 .05 .08

53 .00 .00 061) .00 .00 .00 .00 .00 .00 .00 .00 . .00

54 -.13 .01 .22 .03 -.09 -.03 .22 .04 .18 .24 .22 .14 .22

55 .08 .05 -.04 .23 .26 .06 .26 .13 .34 .20 .26 .18 .27

56 .05 .19 -.09 -.03 .30 .12 .50 .44 .49 .45 .37 .43 .50

57 -.03 -.04. -.03 -.03 .02' -.10 -.07 -.14 -.06 -.93 -.13 -.20 -.17

58 .19 .16 -.16 -.09 .28 .24 .48 .43 .38 035
'.38.

.30 .32 .39

59 .28 .30 -.08 -.13 .35 .30 .54 .58 .46 .0,6 .36 .45

'04260 .27 .20 -.26 -.09 .33 .21 .46 .41 .40 .39 .32 .35

61 .32 .18 -.26 -.07, .36 .27 .55 .56 .50 .51 .46 ..43. .55

,62 -.26 .06 .06 .00 -.19 -.22 .00 -.06 -.02 .05 .04 .14 .08

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

64 .25 .20 -.22 -.20 .37 .39 .31 .30 .32 .28 .21 .22 .29

65 .30 .28 -.16 -.14 .36 .47 .14 .26 .25 .21' .30 .19 .27

66 -.03 .04 .03 -.03 .08 .16 .06 .02 .07 .06 .19 -.03 .08

67 .31 -.32 .10- .29 .22 .28 .42 .27 .34 .34 .10 .28

68 -.11 -.02 .32 .32 .23 ,20 .24 .25 .36 .27 .33

69 .00 -.19 -.01 -.04 -.09 -.11 -.13 -.04 -.13 -.12

70 .09 .06 -.06 -.08 .05 .04 -.02 -Jo -.03

71 .52 .37 .33 .49 .41 .42 .36 .48

72 .09 .09 .28 .11 6,20 .13 ,.()

73 .81 .78 .71 :42 .61 .78

74 .59 .64 .52 .49 .64

75 . 078 .63 .68 .87

76 069. .66 .89

77
.44 .79

X78. .86

79

7
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'TABLE 6

REACTION TIME

SUMMARY ANALYSIS OF VARIANCE

Source
df Mean

Square
F

Grade (G) 1 -.09 .,..4 .57a

Order (0) 1 1.39 2.85a

Trials (T) 19 .03. .91

Achievement
(Grade), A(G) 4 .14 .64a

GO 1 .08 .16a

GT I 19 .05 1.60b

OT . 19 .05 - 1.36.

OA(G) 0 4 .48 * 2.21apb

TA(G) 76 .03 1.01

GOT 19 .65 1.51

Subjects,
S(GOA) 84 .22 .......

OTA(a 76 e
.03 1.00

ST(GOA) . ,1556 .03 -......

a 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

71
d

70
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TABLE 7

NONSENSE SYLLABLES

SUMMARY ANALYSIS OF VARIANCE

Source
f MeOn

Square
.... ,

,

.,.Grade (G) 1.09

-

1.13

Order (0) 1.14 ', 23..41*I'r

Achievement- .

(Grade) , A(G) k .96 1.03

GO 'I ,. . .48 9.93*

0A(G) 4 05 .05

Error 114 .94

*P<.09

** P <.01

72
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TABLE 8

OTPA.CLOSURE

SUNVIARY ANALYSIS OF VARIANCE
4

Source
df Neon

S uerp

Grade (G), 1 .39 7.58*

Order (0). 11 .01 .01

Adaevement
.(Grade),. As(a) k .05 .03

GO U.
%

.03 .04

0A(0) , 4 0.70 ' AS

4,rroi 107 4 52

72

73
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:TABLE 9,

07PA RECEPTION

SUMMARY ANALYSIS OF VARIANCE

Source
df Mean -,

S uare
F

Grade (G) 1 .29 .46

Order (0) 1 1.19 .40

Achievement
(Grade), A(G)

, 4 , .63 , .6o

GO 1 .29- .10

OA(G) 4 2.95 2.82*
,

Error 111

73

7

0.

- 7 4
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TABLE 10

COMPREHENSION STORIES

SUMMARY ANALYSIS OF VARIANCE

Source
df can

Square
F

Grade (G) 1 .01 .03

Order (0)
:il

.34 .00

Achievement
(Grade), A(G) 4 2.24 .28

GO -1 1.80 2.10*

0A(G) 4 ,1.19 1.51

Error 112 . 1.07

*P<.10
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TABLE 11

D OG OT SPAN

SUMMARY ANALYSIS OF VARIANCE

Ii 95

-Source
df. Mean

Square

r
F

Grade (G) s 1 .60 .60

Order (0) 1 .00 000

Achievement , c'

(Grad) A(G) 4 1.01 1002

G0 1 . 93 1.41

0A (0)
,

4, .66 .67

Error 114 .99

o.

Q

O
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NANN-PROGER-COODRAN
SENSORY MODALITIES

TABLE 12

BASIC MODALITY OFILES FOR

ITAP CLOSURE

Ptofile

TYPe

Level o Stringency .

± 1 SD . or 2 SD

K Grade , K
,

Gra.e .

Boy Girl Boy Girl
I

Boy Girl "Boy Girl

Strong on Both 5 1
.

Med. on Both 24 16 16 18 29 27
I

32 28

Weak on Both 1 4 1 1

k.

Srong V7Med. A 1 1 6 7 1 3

Strong A-Med.V 1 4 1

Weak V-Med. A 4 5 1 1

Weak A-Med. V 2 5 3 ,2 3

Strong V-Weak A 1

Strong A-Weak V 1
.

78
6



MANN-PROLER-GOOLIIAN

SENSORY MODALITIES

2ABLE

BASIC ODALITY PROFILES FOR

ITPA RECEPTION

Level 02 Strtngency

ProEile .0. 1 SD 1 2 SD

Type
CC Grade 1 /C Grade i

Bo Girl Bo Girl Bo Gi4I Boy Girl

Strong on Both 1 3 3

N. on Both 16 10 13 17 31 30 32 30

Weak on Both 3 6 2

Srong V-Ned. A 1 1 6 3
... .

...._

Strong A-Med.V-A, 3 7 5

,

Weak V-Ned. A 8 1 2 1

Wei A-Med. V 8 4 1 2 1 1

Strong V-Weak A

Strong A-Weak V 2 1
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NANN-PROGER-GOODMAN
SEM= MODALITIES

0

TABLE 14

BASIC MODALITY PROFILES FOR

CCAPREHENSION STORIES (GENERAL QUESTIONS)

Profile

Type .

Level of Stringency

± 1 SD + 2 SD

IC Grade -r X Grade

Girl Boy Girl 1 Boy Girl Boy Girl
i)......§V__,

Strong on Both 3 . 6

Ned. on Both 15 12 18 18 28 29 30 29

Weak on Both 3 5 1 1 1

Srong V-Med. A 3 1 3 2 1' 2

Strong A-Med.V 2 2 5 3 1

Weak V-Med. A 4 6 1 1 2 1.

Weak A-Med. V 4 6 1 2 2

Strong V-Weak A

Strong A-Weak V 1 1

80
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SENSORY MODALITIES

TABLE 15

BASIC MODALITY PROFILES FOR

DIGIT SPAN

.

Profile
Type

Level of Stringency

-4. 1 SD

,

4. 2 SD

K Grade 1 , K Grade I'

Boy Girl Bo Girl Bo Girl Bo Girl

Strong on Both 1 3 3

Med. on Both 21 14 21 14 32 31 27 30

Weak on Both 1 2
.

Srong V-Med. A 1 1 7 10 1 4 1

Strong A-Med.V 1 1 2 1 1

. Weak V-Med. A 6 1 2

Weak A-Med. V, 2 3 1
.

Strong V-Weak A

Strong A-Weak V .



DMIN-PI OGER.-GOODMAN

SENSORY MODALITIES

-TABLE 1

BASIC MODALITY PROFILES. FOR

NONSENSE SYLLABLES

,

Profile

type

Level of Stringency .

.

+ 1 SD -0- ? SD

N Grade 1 IC 'Gra.e

Boy Girl Boy Girl Bby

28

1

3

Girl

23

3

2

4

.

Boy

32

Girl

31,

1

Strong on Both

Med. on Both

Weak on' Both

Srong V-Med. A

Strong A-Med.V

Weak V-Med. A

.Weak A-Ned. V

Strong V -T.Jeak A

Strong A-Weak V

19

4

2

4

3

15

.5

2

S

5

.

17

2

1

20

1

, t

1,82



VAM,'PROGER GOODMAN
or momums

TABLE 17

INCIDENCE RATES F01 GENERAL

NODALITY' PROFILES ( 1 SD)

G2

Profile Type

Deficienciao Strength° Mediocre

Neacure
.

One Both end Both
,

MOdalit Nodalitieo Modalit kodalitieo

It 1 K 1 K 1 K 1 K

ITPA Clopute
a

25%(16) (3)5% 0%(5) (1)2% 5%(3) 111)20% 0%(0) -(6)97° 62%(40) 34(53%)

ITPA Receptionb 337(21) (4)6% 14%(9) (2)3% 8 %(5) (21)33% 2%(1) (6)9% 41%(26) 30(47%)

ComprehenoUne 31%(20) (3)5% 12%(8) (2)3% 12%(0) (13)20% MO) (9)14% 42%(27) 36(56%)

Digit Span 33%(21) (4)6i 5%(3) (0)0% 6%(4) (19)3O% 2%(1) (6)9% 55%(35) 35(55%)

Nonoenoe Syll. 27 %(17) (3)5% 14%(9) (1)2% 670(4) (23)36% OW) ,(0)0% 53%(34) 37(50%)

a
Two children in grade 1-had profile° of a otrong modality in combination' with a weak

modality and were not included.
bTwo children in kinderarten and one child in first grade had profile° of a otrong

modality in combination with a weak modality and were not included.
cOne child in kindergarten and one child in firot grade had profile° of a otrong

modality in combination with a weak modality and were not included.
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NANN-PROCER-COODMAN
=nay MODALITIES

- TABLE 18

tet,e"

COMPREHENSION STORIES

SUMMARY ANALYSIS OF VARIANCE

Source df Mean
Square'

F

G (Grade) 1 507.52 I 11.37*

0 (Order) 1 .10 .01

14 (modality 1 64.38 2.14

A (G) (Ach.) 4 44.65 1.5.4

CO . 1 20.02 - 1.91

GM 4- 36.21 1,20

OM 1 48.21 1 4.11

AO(G) 4 10.47 .36

AM(G) 4 30.10 2.00

GOM 1 4.67 .40

. S(GA0)

AOM(G)

72

4

28.96

11.71

,...

.78
el

SM(GA0) 72 15.06 em

P < 05

8 5



VANO-PROGERGOODMAN
SENS= MODALITIES

/
\

TABLE 19

ZETA RECEPTION

SUFMARY ANALYSTS OF VARIANCE

.

Sourbe

.

df Mean
Square

,

P

, .

G (Grad©) 1 1.14
, .

79.90-

0 (Order
N.

) '1 .10 1.35

N (Modality, , 11 -i,le . /1.55b

A (G) (Ach.) 4 Al :70

CO 1 .00 ' .00

'GDI ..1 -.01 ,85 ,

. OM 2 :001 .06

.
.

AO(G) . 4 017 1.42

.

.

AN(G) .

.

4 .01
,

1.09

GOM 1° .01 .22

S(GA0) 72 .02 --

AOM(G) 4-, . .05 3.52b

SM(GA0) 72" -:.r01 -.

. .

aP <.005

.005



MANN-PROGER-GOODNAN
SENSORY NODALITIES

TABLE 20

ITPA,CLOSURE

SUIVARY ANALYSIS OF VARIANCE

Source
,

cif 'Near,

Square
F

G (Grade)

-.0 (Order)

N (Nodality

A . (C), (Asti.)

co

g4

OM*

A0.(G)

All(G) "

COM

g(GA0)

/
AON(G)//
S , )

-
.

,I'

.

1

.3

1

4

1

_1

I'

-4

, 4
o

1

84

4

84

7

,

,

---

1

.

.40

.03

.1.87

.06

.00

.01

00-

.03

.00

-.01
.02-

:01
, ,

.02

-

.

.

..,

.

, ,
o

.

,

.

.

.

'6,99

.82

446,42a*

3.74b

.01

2,,a,O8

.22
,

Z.26

.26

.1.24
t.

.56\

..
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NANN-PROGER-GOODia.
SENSORY MODALITIES

c

TABLEZ

NONSENSE SYLLABLES

SUMMARY ANALYSIS OF VARIANCE

ti

Source - cif Mean
Squaxe

F

'G .1

I

1

(Gracie) 231.01 11.21g

0 (Order) 1 3.15 0 2096

Fi ,(Modality . 1 28.34.
I 12.14

b

A (G) (Aeh.) 4 20.61 I 3.4ia

GO 1 . 6;48 .6.08

QM _1 . 3.15 1a36

OM 1 6.48 4.37

AO (G)
1/4.

4 1.07 .18

AM(G)

GOM

S (GAO)

4

1

72

2..32

.05

6.04

,

,

:67

.040

do

AOM(G) V 1.48. .45
, A

Fi(GAO) ' 72 3.45 , ..

a
P .05

bP
(.025, ..

88



WANN-PROGER-GOODMAN
SENSORY MODALITIES

--t
TABLE 22

NONSENSE SYLLABLES

AVERAGES FOR ACHIEVEMENT NESTED

WITHIN GRADE

Grade

_,

Achievement Level

4.

Low
.

Medium High

0,

Kinder3arten

I First

5.43

8.14

7:21

, 9.11

7.07

9.50

88

r



. MUN-PROGER-GOODMAN
ONSORY VDDALITIES

6 a

BLS 23

DIGIT SPAN

SUMMARY ANALYSIS OF VARIANCE

'Source

,

df Mean
Square

.

. 17

.

.

G (Grad ) 1 13.33 4.55

0 (Orde ) 1 0.00 0.00

M'CModalicy . .1 22..53 ,
48.28a

A (G) (Ach.) 4 2.93 3.67
b

'GO 1 1
1.63 ,

.3.50

GM 2 2.70 4 5e,79 .

UM 1 .03 .10

AO(G) 4 .47 .58

/AM (G) 4 .47 .1.Q2

GOM 1 .53 1.60
-.0

..

S(GAO) . 48 .80 --

AOM(G) . 4 .33 .73

SM(GA0)
. .

48 .46 --

.

42P 4.005

bP 4.6

C.

89



NANO-PROGER-GOODMAN
SENSORY MODALITIES

D

TABLE 24

DIGIT SPAN

AVERAGES FOR ACHIEVEMENT NESTED

WITHIN GRADE

,

Grade
I n _

i

. Achievement Level,

Low Medium High

Kindergarten

First

1.15

1.95

1.85

2.45

1.95

2.55

91

90



MANN-PROGER-GOODMAN.
SENSORY MODALITIES

O

TABLE 25

REACTION TIME

SUMMARY ANALYSIS OF VARIANCE

Source df ',,' Mean
Square

F

.

G(Grade) 1 '2..94 4.28

0(Order) 1 1.21 3'.60

M(Modality)
,

T(Ttial)

1

19

1.75

.01

27.51a
.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

AO(G) 4 .34 .79

AM (G-) 4 .07 . .64

AT(G) 76 .02 . .90

GUM 1 .04 .16

GOT 19 .02 1.18

GMT 19 .03 1.59

OMT 19 .02 1.36

S(GAO) 84 .43 24.39b

AOM(G) 4 4 .24 , 2.21

AOT(G) 76 .02 1.05

AMT (G) 76 .02 1.01

GOMT 19 .03 1.51

$k-AGA0) 84 .11 6.29b

ST (GAO) 1596 .02 --

AOMT(G) 76 .02 .99

SET(GA0) . 1596 .02 --

IP <.01

bP <.005

O
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TABLE 26

TEACHER RATINGS

SUMMARY ANALYSIS OF VARIANCE

Source . df Mean
Square

Z

G(Grade) . 1 32.44 .07

M(Modality) 1 .16 .03

A(G) (Ach.) 4 443,99 23.30a
.

GM - 1 49.28
.

8.03b

S(GA) 108 19.06 ...,

, AM(G) 4 6.14 1.69

SM(GA) 108 3.64 ...

e P 4 .005,

b P .05

93
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TABLE 27

TEACHER RATINGS

AVERAGES FOR MAIN EFFECT

OF ACHIEVEMENT

Y

GRADE
LEVEL

Achievement Level

Lou Medium High

K

1

23.26

22.29

26.08

27.92

28.66

30.05

9 4 .
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TABLE 28

TEACHER RATINGS

GES FOR INTERACTION OF GRADE BY MODALITY

GRADE
LEVEL

Modality

Auditory Vicual

K

1

25.51

27.19

26.49

26.32

9 5
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Student

Grade

Tester.

Answer Sheet

Auditory/Visual Story Comprehension

Teacher

The Family Scene
.

909

Date

Modality: Aud. Via.
-,. t \

,

Auestions for both modalitypresentations
t

R. Tpll ma all of the people in the storytharyou can remember?

Aud-Jane
2. How does Vis- the little girl feel about ttignew baby? Why?'

eN

Aud-Billy
3 Mow does Via- the little boy feel about the nrbaby? Why?

4. -Mother Was been away. Where has she been?

O

5. Who was waiting when the new baby came home?

6. "Who brought mother and baby hog?

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

you three possible names for the story.4' ou tell me the one that you

think is best. Listen to all Shree names before you pick your answer.

)
A Visit to Grandmother's House

b. The New Baby Comes Hoine
a.

T . Taking Care of the New Baby

Questions' for the auditory presentation

1. Who asked Billy to help 'feed tthie baby? Why?

2. Why was Billy worried?

3. Who was Charlie?

110

a
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Questions for the visual presentation
; .

R. Alat kind 'of furniture was'inthe picture?

2. What did the children have to play with?

/1

Who was the older lady in the pieture?

111

1
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Student

Grade

Tester

Answer Sheet

Auditory/Visual Story Comprehension .

Teacher

Date

The Pet Shop.

Modality: Aud. Vis.

Questions for both mod,lety presentations

1. Who were the children in the story?

How many animals can you remember?

3. Who let the kitten out of her cage?

199

4. :Where did the kitten go after :she got out of her cage?

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

How was. the baby'pahaa bear fed?

The story which we just heard (or saw) did not have a name. I will give

ydu three possible names for the story. You tell me the one that you

think is best. Listen to all three names before you pick your answer.

a. Monkies on the Loose
b. The Field Trip

My Pet Turtle

Questions for the audit.ry presentation

1. Which of the child en had pet tvtles at home?

2. the monkeys.get out of their cages?

3. Why did Mary Pick up the kitten?

4,

4. What did Jos4h think bears Were supposed to be like?

112
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112

5. Why wasn't Jopeph.afraid to feed the baby panda ,bear?

6. Why was Fluffy a good name for the kitten?

Questions for the visua)oresentation

2 ere was the parrot?,

2. Where was the turtle?

3. How did the girl in the picture feel about the kitten?

4. Were any of the children wearing a special kind of clothing?
9'

0 .
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Answer Sheet

Auditory/Visual Story Comprehension

Student Teacher

'. Grade 2. Matla
4

Tester

The Runaway Truck

Modality: Aud. Via.

Questions for both modalityLausentations

1. Who wete the people in the story?

2. Where did the story take place?

Why did.the truck -start rolling away?

'4. :How did the children feel when they saw the truck racing toward them?

Why?

50::Carr.you tell me what the truck looked like?

6, Can you remember any of.the fruits and yegetablei that were on the truck?

7. Who almost got hit by the truck?

8. The story which we just heard (or saw) did not have a name. I will give

you three possible names for the story. You tell me the one.that yo4

think is best. Listen to all three names before you pick your answer.

a. Summer in the City
b. John Almost sets Hit
c. The Runaway Truck

Questions for the auditory presentation

1. Who brought fruits and vegetables from Mk. Stewart?

2. Where did Mk. Stewart buy his fruits and vegetables?

3. Why did Mt. Stewart have to drive his truck slowly and carefully?.

0
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4. Uhy was lir. Stewart huffing fl d puffing'

-

3o tihokk do you think Mr.:$tewart had to do after the accident
. . . a

Queotiono.for the.vioua4presentation

1; Uho was stepping off the curb (into the street) just as the truck was,
about to go by? .

2 The pictute showed us many ways that people Can goi(travel)lrom-one
place to another. How teny4ifferent ways of travelins do- you remember?

)i4

ts

115
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Student

Answer Sheet .

Auditory /Visual Story Comprehension

Teacher

Grade Date

Tester

The Broken Window

Modality: Aud. Via.

uestions for both modality presentations

1. Tell me01I of the people in the story that you can remember?

2. What game were the boys playing?

3,; the'wind9w get broken?

4. :What do you think the policeman is going to do?

Aud.- Mra. Brown
5. What is Viso - the lady going to do?

6. How do you thihk the oy with the bat kels?

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

-4 8. The story which we just heard (or saw) did not have '411 name. I will give'
you three possible names for the story. You tell me the one that you
think is best. Listen to all three names before you pick your answer.

a. The Broken Widow
b. Playing in the Street
c. The Ball Game

uestions for the auditory resentation

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?



ZA4H-IiteGEnrGOODMAN
SENSORY NODALITIES

Queetiona for the visual presentation

1. IiiiSre dAd the story take place?

2. Where did the lady in thTpicture come ,from?

a

1

3. Do you remember the grown-up people in the picture? Who were they?

91)6

4. Besides the pcaiceman and the'lady, ware there any other groin -up people
in the'picture? (If .the child answers yes.). Who? What were they doing?
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