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ABSTRACT
v »
v .

A follow-up study of 42 school-age children has related
schenl-age réading, reading readiness, listening and speaking
skillg with early psychoiinguistic ability: The children were
given méasufes of vdéabulary,bsentence imitation, comprechension
and prqduction,.phonehe discrimination, I.Q. and wérd inflec-
tion skill at age 3. In addition, the children's mochers wara
assessed for verbal I.Q. and ‘speech style. Measures given
to the children a; age six include vocabulary, sentence imita-
tion and compreﬁeﬁsion} phoneme articulation, I.Q., field in;
dependence-dependence, reading readigessvand reading skill.
Thirty six~year~olds were tested with the Metropolitan Reading
Readiness Test, and twelve feceived the Stanford Achievement
Test. All forty-two children received all other measures given
at age six. Zero-order intercorrelation coefficients were com-

puted betwean all measures at ages 3 and 6, and between home and

maternal characteristics and children's scores at age 6.. Step-
wise regression analyses with age 6 child scores as dependent
variables, and age 3 child scores, home and maternal scores as -
independent variables, were computed.
. ST

Significant correlations were found between age 3 and age
6 'scores, and home and maternal measures and age 6 scores.
Multinle correlations ranging frorm .36 +o .gg for Metropolitan

. .
Readiness subtests, and .82 to .92 for Stanford Achievement
. — . . . .

subtests wexe found. Similar multinle correlations .were com-
v.oned for seheol age Liszoen.ng and speaxkinyg skills.  These
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results suggest that school age reading, listening and speak-

/
/ w5

ing skills, are predictable from, and correlated with, pre-

. school language skills.
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" Prediction of Reading Ability

From Eari, T.anguage Skills

Introduction

The nature of the reading process has been the subject of con-
tinuous debate. Some theorists argue that perceptual-motor skills
such as visual perceptual abilities, general hearing abilities,

°

fiane nuscle coordination, etc., are important component abilities
for reading (see Bond and Tinker, 1973; De Hirsch, Jansky and

: Langf;rd, 1966, Isom, 1968 . These theorists will often mention
central neurophysiological correlates of particular types of de-
fiéits, in addition to possiﬁle "maturational lags". Other re-
searchers mention social and/@rgémotional immaturity or dysfunction
as causative factors in reading failure (see Thompson, 1968; Huessy,
1968; Jones, 1969). General cognitive skills as well as specific
aspects of cognitive style, such as internal vs. external locus

*

ofxcontrol, field dependence, and concebtual categorization ten-
dencies, are posited as etiological fa;;ors in success and failure
(see Vlagner and Wilde, 1973). " Specific linguistic abilities are

*  often mentioned as fundamental to reading, such as speech sound
discrimination and articulationQ (Huescy, 1973; Isom,
1973;), morphological skill (Sm%th, 1973;), syntactic skill
(Kavanaugh and Mattingly, 19;2), and perhaps a combination of all
linguistic skills (Ervin-Tripp, 1973). Ervin-Tripp (1973) com~

. pares learning to.read with learning a second language. One's

skill in learning one's firct lanquage (mother tongue) is suggasted

]
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(reading). Aattingly (1972) contends that learning to read may be
dependent upon~the developnment of metalinguistic awareness, the
speaker's conscious contemplation of some of fﬁe phonological,
semantic and’éyntactic rules of his language. -

Of course, the notions above are rot mutually exclusive. Mb®st
hypr.uesized-factors have received resear;h support by studiés cor-
rela&ing reading failure with poox§fkills on the factors. This

- -~ e - vy ey vy Y 4 - —~ et R N * b
ris2arcl usually mezasctras the child at zclhool o on oty raadia

3
L

and the skill in question. Little longitudinal work has béen
attenpted. .

Determinants of'school related linguistic skills (speaking
and 1istening) is also subject to much debate. Most of the con-
troversy involves attempts to categorize basic skiils involved in
acquiring and using 1anguagé. Chomsky (1968) as;igns to the mind
tbé general theory of language that he calls "universal grammar".
Language consists of é "deep structure", with transformational
rules mapping deep\structures on to surface structures, or the
actual acousticqsignal. Syntactic concerns are the bases of deep
séructure. Other 1ihguists (such as Lakoff, 1976) See semantic
concerns as the basis of the deep structure of language.

Chomsky's discussion of human language stresses psychological
skills unique to language. Geschwind (1972) argues that there are
unique aspects of brain structure which influence language behavior
alone. This is based on data suggesting discrete specialization»

of brain areas for language. Geschwind would argue that cognitive

skills such as perception of numerosity, are behaviors generated

-
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Bever (1970 and othars, however, have suggested that
g9

rany processes of language acqguisition and use are homologous to,

and in fact corrclates of, general cogrnitive operations. For Bever,
acquisition of language skiils and the development of the child's
sense of numerosity, coms from the same gencral ability. ~
s 7
Hymes (196?) and Bernstein (196{) posié that the social milieu

"has a direct influerce on language behavior. This implies that one

~4 N eyl e T s imere v teye ~ R T I B Vi R P
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situatior of language production and comprehension is inevitably a
social situation. One can sce a different emphasis on special lin-

quistic skilis, general cognitive skil}s, and social skills in the

-

various points of view.
Research on the prediction of reading, listening, and speaking,
in early elementary grades, based on pie-school psycholinguistic

skills, is sparse. lost research 'has involved corcurrent adminis-

tration of tests of reading, listeaning and speaking to first graders.

Lig}le research las becen reported on.attempts/to predict school
success from pre-school skills. Stott and Ball's (1965) review of
infant and pre-school mental tests argues for the general inade-

quacy of these tests. The .predictive pcwer of pre-school tests is

quite low. Bayley (1955) reports that the correlation between
0 . . )

individual I.Q. tests administered at age 3, and school age X.Q., ™
P .
is approximately r = .3. Pre-school I.Q. tests are not good es-

timates of school age I.Q. score, or school success.
Pre-school vocabulary tests, such as the Peabody:Picture
Vocabulary Test (Durn, 1965), are ofcen used as assessment instru-

N Tt .~ b N M [ . T o~ - .- . - ] A | -
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olds is .81. Reports of predictive validity are meager: One study
{Klaus and Starke,.l964, réported in Dunn, 1963) showed a correlaticon
of .39 betweén Peabody.score at the beginning of first grade and read-
ing'scores at the end of first grade (N=270). BAnother widely used
test at this timé is the Illinois Test of Psycholinguistic Ability
(ITPA). This test has been critized as failing to measure skills _
in the syntactic, morphological or phonological components of lan-
guagé: Many of the subscales seem to test auditory and Qisual per—.
cepclon and memory (Ryckman, 1963). One study 6f 4 &« 5 year olds,
tﬁ%t attempted to assess the value of teéts such as the Wechsler
Pre-school .scale, the ITPA, Peabody, Vineland, énd'Frosting Develop-
'mental Test in predicting difficulties in reading readiness, found
poor prognostic skill in all tests (Shipe, Mietgitis, 1969). The
sémple size used was gquite small (N=16). Greater success has been
reported with articulation tests.Isom (1968) reports a .5 corre-
lation between articulation score at 3 years and later school age
reading problems. A significant limitation of most researca is that
the children selected as subjects are part of an early-identifiedi
abnormal population, such as pre-school age patients in Speech and
Hearing Clinice.

" Previous réseafch can be faulted because of small sample sizes,
use of ekceptiopal children as subjects, and deper.dence of tests
such aé the Peabody and ITPA that tap only’a limited range of lin-
quistic skills. .

This research is a ldngitudinal study of psycholinguistic

skills in a group of whit2, middle class children., All of the

children particinated 1n a stud” of the haritability of langnuage

N




in 3 year olds (Fischer, 1973; Waterhouse, 1972). The prcsent‘

study is o follow-up project to measurc the childcen's skill in
reading, listening and Speakiné, at the start and completiaon of
first grade, and to relatc these school abilitics to the ¢hild'§
linguistic skills at age three. In addition, home and raternal
characteristics were measured when the children were 3 year olds,
and these variables were correlated with the children's success
g:lw\_agl apilizlizs. Tals longitudinal r2searca is limited in
that the subjects are drawn from a white; middle class, metropol;tan
population, and Standard Englishbis the only?language spoken in
the homes. Inferences to non-white, rgral, non-middle~class, or
non;°tandard-English speaking groups is problematic. 1In addition,
the children in thé research are tw1w§y/and there is some question
concerning the 51mJlar1ty of twins and singletons in verbal skills

(Mittler, 1969, 1970; McCall et al, 1973). 1In general, twins are

found to have the same pattern of verbal skills as single borns, v

but to be slightly slower in acquisition (Mittler, 1970).
= -
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Subjects ’ - .

HETHOD .

"Twenty-one scts of twins were collected, using Philadelphia

birth registry records and !letropolitan Philadelphia tlothers-of-

Twins Club records. Only vhite legitimate birthes, where both

twins weighed over 3 1/2 pounds at birth, were contacted. RApprox-

imately 80% of mothers contacted agrced to participate in the study.
&

= .- et B -
._,..D_;;:L.._;: recruical th

t

oujn rhiladelphia birca registry records

viere born in February, March or April of 1968. Due to difficulty
in recruiting a sufficieat sample of subjects,of appropriaté aées,
tiothers-of-Twins Clubs were contacted. Ten sets of twins werec

recruited through‘Twins Clubs. The final sample included subjects
ranging from 2 1/2 years to 3 1/2 years at the start of testing.

Blood group analysis of a number of 'independent :lendelian

blgod charactertistics was used to establish dizygacity and

probability of monozygocity zt or beyond the .95 level of prob-
ability. The blood antisera used in this analysis were: - A; A

2
b - b -
BO; MNSs; CcDEe; K,k; Le? LeP, ry? Fy ;IR OO ME; ve® oyl
3

Results of the blood group analysis were not given to the investi-
gatorb until all data wzare collected and scored. Detailed des-
criptions of the original study and its methodology have appeared

AN
elsewhere (Fischer, 1973, Waterhouse, 1972). Table k raports

demographic data on the twenty-one sets of twins forming. the sub-

jects of this research.
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All forte#-two children who particiiited in the original re-
search project were located and were able to participate in the

follow-up study. We did find, -however, that not all the children

had completed the same grade LY June, 1974. EBecause of the variable

cut-off dates for che start of school attendance in Philadelphia,
and the surrounding suburban communities where the children ;eside)
and the variability”in birth dates of the children, the subjects

! - - - -~ g poam gt 3 .- R T y ! - - D R N ET
lzrz nos at cne same rade Lovzl,  Laizoy o colioToen hao condlzoig

i -

kindergarten in June, 1974, and twelve had completed first grade.
" Children were assessed witf’ tests appropfiate to their grade level.
" The investigator will visit the kindergarten children this spring,

to complete the assessrent of fiJst grade reading skills:

TESTS

~d Measures Given To Children At Age 3

Vogabularx .

The Picture Vocgbulary test of the Stanford-Binet I.Q. Scalé
v
(Terman and llerrill, 1960) was administered. This subtest of the
. A )

Stanford-Binet I.Q. Scale calls for the production of the appro-
ééiate vocabulary item 1n response to a picture of that item.

The child's score in this test was the number of items correctly
named divided by the child's chronolpgical age in months as of
the date of test administration. Forn B of-the Peabody Picture
Vocabulary Test (Dunn, 1365) was administered. The child's score

~

was his I.Q. as determined from tables published in the test

L ]
anan.  Tae Pa2abody 1s 4 vora racogaition tasz, Tne third |
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vacabulary test admindstered was the Mehrabian Test (Mehrabian, 1970).
Yhis test ¢ssentially tests the Binet vocabulary items reformulated

into the word recognition format of the Peabody. The child's score

was the nurower of ltems correctly answered divided by chronologic51
rd

ade. -
-
. i
\\
Seatence Productlon - i .
™~
Soe Lol rozy Segionsr Tlas (Marial Tor To isktration,
1963) was used to elicit sentence production. The .t part of the,

story seqguence task was administered to the children. The child is
sirultanzously shown four pictures in pre-arranged order and askgg
£d "tell e all about the pictures." The pictufcs show anirals
engaged in evervday activity: at school; in the kitc?en; drinking
tting on a hat. Scveral measures werc derived from the

s descriptions. The total numicor of words and utterances
produced was scored. Uttarangcs }ncluded sentences and sentence
fragmencs mavied at termination by a pause and sentence terminal
intoration (fallinjy tose for a statemert and rising tone for a

he ¢nild's mean length of utterance was calculated

[ee)

gdestiony.

18]

by zZiwvidihs thce total number of words by the number of utterances.

A nunper of points shceild be emphasized about the mean length
¢t witerance {(MLU) calculated. The unit of analyses chosen was
words, not rorphemes. A word was determined by standard ortho-

gyraphical ccnsiderations. In add%ﬁion, since the child was asked

to cormunicate apout a particular topic, the number of utterances

« - - . . . . - T S .
B S A *33A 3 LGS ST A T P DR L S SR
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i
the nunber of verb forms correctly emitted and the numbar of in-

correct verb forms. Both’'wverb counts, as wcll as the MLU, woere

dividad by the child's chronological age in months at the time 'of
\

t38t- administration.

Sentence C an3ion . \

Fraser, Bellugi and Brown (1963) have develoved a sentence

N
.

morehension tes%., The child must choos2 an annronriste picture”

illustrating a grammatical corntrast. The test was administered

accdrding to the author's original instructions. The child's

‘score was the nmumber of his correct recsponses divided by his

chronological age in months at the time of test administration.

Szntence Imitation

TwO sentence imitation tests ﬁere administerced to the children.

2'1e Osser Test (Osser, et al., }969) consists of eleven sentences

of approximately egual lerngth, but dlfferlng derivational complexity.
Form B of the Ossey test --as Edministered. Mehrabian (1970) in-
cludes a subscale of eichteen sentences to be rebeated (from Menyuk,
1269). The sentences differ in bot1 1enqtn and complexity. "
Tﬁe number of sentences correctly repeated was divided by the
chiléis chronological age in months at the time of test adminis-

tration.

vord Inflection

The Berko (1958) and Mehrabian (1970) tests of inflectipnal
skill were administerad. The Berko test uses nonsense woris whila
Joe o l2nralbian 23t iae3 CSomnon vocasul o Lhoms., 53380752 was the

.
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Stanford-Binet I.Q. Test

The Binet I.Q. scale was individually administered to each

*

child (Terman ‘and Merrill, 1960).

Measures of Maternal and Home Characteristics

(Taken When Children Were Age 3)

Wechsler Adult Intellige.ice Scale (WAIS)

The vocabulary subscale of the verbal intelligence test was
administered to all mothers (Wechsler, 1955). The mother's
“standard score on the vocabulary test was used to estimate Verbal
I.Q; This was preaicated on the assumption that thé'mothér would
receive ;n identical stanéard score was therefore multiplied by
¢+ six to estimate her total verbal standard score. Verbal I.Q.:was
found by reference to tables in the WAIS manual appropriafe.for
the mother's chronological age. The assumptions on which estimates
’Are based appear reasonabfe in view of the high-correlation be-

tween the vocabulary subscale and total verbal I.Q. (Wechsler,

1955) .

Maternal Speech‘Style

Mothe}'s speech style was analyzed in two situations. The .
first consisted of the mothers answering an interview administered
by the experimenter cohcergi?g the twin pregnancy. This situation
elicited spontaneous speech from mothers. Mothers became involved
in relating incidents of their pregnancy ;nd delivefy, and éeémed
to communicate in a nétu;al, unstilted style.

The interview was tape recorded and transcribed by a trained

transcriptionist. The transcriptionist indicated the end of an

15
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utterance by appronriate punctuation. Utterance puncture, whet-
her of complete sentences or sentence fragments, was determined

by noting a pause and sentence terminal intonation (falling lone
for a statement, rising tone for a,question). The transcript was
exanined for number of words in the first 200 utterances.. -One

word utterances were excluded from analysis A "wbrd" was defined
by standard orthographical consideration. The mother's mean length
nf utterance (MLU), in this controlled speach interaction with an

adult, was calculated by dividing the number of words produced, by

;hé number of utterances examined (200).

Mother-to-Child Speech

Illust;ations from a Sesame Street Book of Shapes and a German
Fairy Tale were given to the mother. She was instructed to,tel}
her‘child all about the pictures. The speech setting was as un-
structured as possible. The first 100 utterances the mother ad-
dressed to each child were Eodedi Mother interacted\sepafately
with each twin on the same day. The co*twin was absent frém the

- .
room for his sibling’s interaction session. Assignment of first-
or second-born twin to mother for the first interaction session.
was random. Waterhouse (1972) adapted eight , measures of maternal
speech style from Cazden (1965).
1. Questions

Questions were marked at termination by a pause, and the ap-
propriate risihg tone terminal infléction. Any question addreséed

1

. . - + N . . ' I
to the child, even 1f unanswered, was 1nqluded in this count. The
P N

qu2stion 'did not recessarily begin with a wh marker. v

. 16
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2. Answers
Answers were all maternal utterances following a child ques-
-
tion that continued the topic of conversation even if the utterance

was not a logical reply to the query.

3. Repetitions

Maternal utterances were scored in this category if they were
! -
an exact repetition of the child's immediately preceding utterance.

y 3
Ergansions

Maternal expansions were elaborations upon the topic of the
child's immediately preceding utterance. They involved repeating
the child utterance with an addition of words. Any maternal ut-
terance that changed the verb form the child used, was also included
in this éategory. )

5. Criticisms
Criticisms were any correction or negativé}statement the mother
_.addressed to the child about his speech or his behavior. |
6, Directions ‘ ‘ ,

Any imperative directed at the child is included in this count.

7. Confirmations -

13

A confirmation involves theg mother giving the child assurances
or feedback about the truth value of his utterances. Confirmations
were elicited Ly the child's utterances, not by his questions. The
mother's reply to questions is coded under answers.

8. Assertions

Qfsertions are maternal utterances marked at termination by
S \Y .
a pause and a falling intonation, that did not reiterate the con-

the cnild's preceding utterance (was 0ot 4 rapeti+tion or

vr
ri,

2nkt o

¢ipansion).

ERIC | 17 '
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Maternal Teaching ‘Style

The mother's interaction style with her child was measured

by means of the ETS eight block sorting task (Manual for Test

Administration, 1969). Predicated on the work of Hess and Shipman

(1965) and Brophy (1970), this task measures the influence of
maternal tqaching style on child pe¢rformance. Blocks varying

in four parameters were presented to the child. Two parameters,
block shape and color, were irrelevant éb the problem. The
children had to learn to sort blocks into the four possible |
* categories: tall, X; tall, O; short, X; short,0. Points were
given for success in placement and for success in verbalizing
the reason for the placement. ("i put it there because its a
little 0.)." The child coéld receive a total of eight points

on the task,-four points for correct placement of each of two
blocks. A given block (such as ta11; X) could-be correctly
placed for height, or marking, or both categories. Verbalization
of relevant attr&butes was also scored. No child in the study
who correctly verbalized an attribute, incorrectly placed the
block.

Mothers were intr9duced to the task by a standard presenta-
tion, as described in the test manual. 1In essence, the cate-
gorization principles were presented once, with mothers them-
selves sorting the blocks once. The mother then received as much
time as she desired to teach her child. Mothers were free to
use whatever instructioéﬁi strategies they desired, such as threats,
nraise, demonstrations, e“c. When mother signallzad that «he child

- < - I . - = = P N PO I
a3 r2adr o a2 testad, rhe2 rasedrcha2s r2s=z2d ehe caiid's
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conprehension of 'the sorting categories, using the procedure
described in the test manual.

Assignment of first or second'gprn twin to mother for the
first teaching session was random. Only one twin was in the room
with mothér for each teaching session. Mother téught the block
sort to both twins‘bn the same day, and data included in the data
analygis is limited to mothers who completed the block sort\with
hoth twins. Scores are the children's scores on the categoriza-
tion test. Each mother is represented by two scores, one.score
from each twini

Mothers varied in their teaching apiliéy and children varied
in their categorization' ski'ls. Bréphy (1970)" found that children

‘
ad lower performance as a function of both matexnal teaching ‘
inadequacy and low I.Q. of the child. The relati§e contributions
©0f these sources of variance were not disambiguated.
The score, on this test was the number of goints received

by the child for correct placement of test blocks, and for success

in verbalizing the reason for placement.

19
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Socioecononic Status

fh@ socioecononic status (SES) of the child's family was de-
termined oy using an index based an’the educat%oﬁ and occupation
of the he?d of the household. In all cgses, this was the child's
father. This index, reported by Reiss (1961), is called the HNORC
rank, and places occupatiogs on a soa%e from 1 to 99. VWhere the
job title provided Ey the mother was émbiguous, the amount of
schooling the father achieved/was used to help determine the ap-

propriats scale score. !

Measures Given To Children At Age 6

Vocabulary
Form B of the Peabody Picture Vocabulary Test (Dunn, 1965)

vas administered. The child's score was his I.Q. as determined

fron tables published in the test manual.

Sentence Imitation

Clay (1971) devised a set of English sentences to measure
language acquisition in 5 to 7 year olds. 0dd numbereé sentences
from Clay's list, in all twventy sentcnces were administered. The
child's score was the number of sentences repeated ex&ctly as given

in the model.

Sentence Comprehension

Chomsky (1969) ﬁas studied the acguisition of syntactic struc-
tures in children between the ages of 5 and 10. Constructions
studied included (A) John is easy to see, and (B) John promised
Bili to go. Tae child must comprehend the missing subject of an
tooalclol o smanz rlacia. Chopaks s Latarsriaws iavolviag

......

(&) Fasy to see, and (B) Prcmises were administered according to her

instructions. 20
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The child's score is the number of test questions answerdd
correctly. The "promise" test contains,’eight test sentences,
arrd the "easy to see" test has four test sentence.

Articulation , ’ 8

g

The Goldman-Fristoe Test of Articulation was administeired

to every child (Goldman and Fristoe, 1969). The Sounds-in-

Wiords Subtest and the Sounds—in—Senteﬁces Suﬁtest were admninis-
tered to every child by a ‘trained Speech Pathologist, according
to the directions in the test manual. Each sound production of
the child taking the test was judged only for presence of error,
not for type of error. The child's score was the Fotal number .

of errors produbed on the two subtests.
* [’

Cognitive Style

A test of field—dependence-indepgﬁdencg has‘been developed
by Witkin et al (1971) for use'with school—agelchildren. The
Children's Embedded Figures Test (CEFT) was administered accord;
ing to directions in the test manual. All children received 4
the TENT series of stimuli. If one out of five of the last
TENT items was passed, testing was continued with the HOUSE
series of stimuli. The child's score was the total number of
correct responses. The child must find a simple geometric

shape emfedded in a complex design.

Reading Readiness

Form B of the Metropolitan Readiness Tests (Hildreth,
Geiifiehs, llcGauvran, 19%40) was administerad to a4ll childran

. [ N N ha 4 g b e - Tpw =~ w3 2 s mmyt s e . .
S DL 2T ING DLt faTren., L LT L2375 w22 adiliniace2s2u: Li5220L0G
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matching, alphabet, numbers, and copying. The tests will be

{
described below:

*Listehing -

The child is presented Qith a series of sentences or para-
graphs, and he indicates comprehénsion‘by marking one of three-
pictures in answer to a question. The more difficult items reg
gquire inferences beyond a literal understand%ng. -
Matching - )

In matching, the child matches to a standard from among
threg ch;ices. The stimuli are words and geometric desiqns.

The test manual states "Matching seeks to get at visual'ger-
ceptual skills...” (p.l1l5).
Alphabet -

The child chooses a printed alphabhetin character from_four
choices, in recsponse to the oral presentation of a letter of the
alphabet.

Numbers - ‘ e .

This test measurcs familiarity with simple numerical con-~
cepts, such as "more", "one-third", recognition of and ability
to produce numerical symbols, concepts of money, etc.

Copying -~

The child must reprodice letters, numbers and abstract
designs.

Tﬁe word meaning test of the Metropolitan was not adminis-
tered, becayse of overlap with the Peabody Picture Vocabulary
Test. The tests were administered according to directions in

child's scor2 on =each.subtest was the

tha2 +28t manual. o~

Tha
#

)

22




runber ©f questions answered correctly. A total score was cal-
-~

: culated by adding the scores on the five subtests.

Reading Achievement
All children completing first grade were tested with the

»

Stanford Achicvement Test, Primary I Battery, Form W\%Kclley;
IMadden; Gardner; Rudmani 1964) . The following tecsts were ad-
mipistered: word reading; paragrach meaning; vocabulary; spelling;

o
word study skills.

Word Reading -

The child looks at a picture illustrating a word, and then
selects the word which stands for the picture from four‘éhoiécs.
Paragraph leaning -

The test contains a series of paragraphs of graded difficulty,
from which words are omitted. The child selects a word for each
omission from four choices, indicating his comprehension of the
content of the paragraph.

Vocabulary - l

. In response to oral stimuli, the child chooses the
correct printed response from three choices. The test measures
word recognition.
Spelling -

A 20 item spelling test is given. The'word isﬂ}ead, given
in a sentence and reread.
Word Study Skills -

This test measures auditory perception of initial and

Iinal word sounds, shtmes, 1ad vatching orintad S0 spoxka2n worids,

\

e
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The child's score was his percentile rank on the test,
as determined from the test manual. All tests were adminis-

tered according to-directions in the test manual.

Test Administration and Scorini

All- tests werce individually administered to each chilgd.
Testing of the children at age 3 was performed by the Principal
Investigator and Dr. Lynn Waterhouse, as part of doctoral dis-
sartation research proj=cts. Testing of the childrzn at ags 3
was done by the Principal Investigator and two paid Reseérch'
Assistants. In both the original and follow-up testing, co-
twins were tested on the same day for any given:test, but in
d;fferent rooms by different examiners. Th; gnly exception
was for the Goldman-Fristoe Articulation Test given at age 6.
For this test, a Research Assistant who is a trained Speecﬁ
Pathologist, administered the test‘to ail children. The re-
search on the children at age 3 Qas conducted from March to
December, 1971. The research on the children at age 6 was con-
ducted during July and August of f§74. ‘

Test scoring of all measures was done separately by two
investigators for each méasurq. Disagreements between scorers

were resolved by reference to the data, written scoring in-

structions for unstandardized tests, and test manuals.
1

Data Analysis

Simple Pearson's p were calculated petween all variables.

Stepwise regression analvses were - calculated to determine

- Az
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§

Multiple regression analyses tvere calcalatad to de-

-
.

termine the predictability of reading, speaking and listening,

¢

from early skills. The followiny cyguation was solved:

L ]
< + ...
20 /dahal---N 2*‘+ /603-13“”"\ z* +Aom-l&(ﬁ‘\-;) LN

The statistical significance of multiple correlatiohs«V
was computed by reference to the appropriate tables

!
tbuggaley, 1964, Table B). 4
ihe daca coilected on 6 yaar olds wdas an¢lkzaa o
measure the heritability of linguistic skills. Simple one-way

"analyses of variance were computed, by zygosity group, fer
Y g 2

each test of interest. WVithin pair variance in MZ and DZ twins
was compared as “recommended by Vandenberg (1968). A one
tailed F test is used to test the assumption of homogen2ity
of variance.
coN
\. The stepwise regression analyses were calculated using
SPSé/subprogram Regression (liie, Bent, Hull, 1970). The F level

and tolerance level for the inclusion of variables irn the step-

wise nmole were .01 and .001, respectively.

20




The analyses sere directed at doetermining i€ scheol-age
b4 N J !

. skills of reading, listening and speaking wer

(J
2
—
<
{r
(
o
ct
o}
o]
L
.
i

school psycholinguistic abilities, and/or home and ratcrnal
W
characteristics. The mean score, standard deviacicn, mean age
&

of subjects (in months) and sarrple size for tests adrinistered -

at age 3 1s given in Table 2.

. . Insert Table 2 about here
-2 Complete data is avallable for all measures given at age 3,
eNcept for sentence proéuction and phoneme discrimination scor2,
wiere data is missing on one twin pair each {(twoc subjects). The
rean I.G. of 101.24 showé this samrple to be average 1n tested
y intelligence, althecugh slightly more variable than expected.
The mean Peabody Picture Vocabilary Test I.Q. of 87.12 1s lower
than the average of 100 expected in an unselecged population.
Multiple births frecuently show lower scores on I.Q. and vérbal
ability tests (lcCall, Appelbaum and Hogarty, 1973), than single-
' ton births.

Table 3 presents neans, standard diviations, and sample
sizes for reasures of home and maternal charactgeristics, in-
cluding mother's I.Q. It should be noth‘that the sample in-
cludes only 21 f{amilies, with two children per family.. Complete
data was obtained 3 rat2rnal I.Q., ard 3.E.5. Two MZ Mothers

are missing from the M.L.L. data, while six motiers (two M2 and

, [ . P I - P L e g - 1
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Speech chdractevistics.  Two pothers did not participate in the
ceding of matornal teeciting style. All rpeasures listed in Table 3

were taken when the children were 3 year olds.,

lleans,standard deviations, and sample sizes for measures
Gwnainisterad te o the CLl;dreﬁ At w42 b are gLvan in Table 4%
Complete data was obtained én all children for the Peabody,
Sentence Comprehension, Sentence Repetition, Articulation and
Embedded Yigurcs Tests. On the reading tests, all children
cenpleting kindergarten (N=30) took the Mét;opolitan Reading
Readiness Test, and all children completing first grade (N=12)

took the Stanford Achievement Test. Note that on the retest at

wye &, the children received substantially highe: scores on the

TSN SR SD A e m G e e e s e v e A G e e e ey S e v A T e e v e e = e = A e 4 S P

TS NS A m s mm MR e e G o e G S % s e T e am R e - = n e = = A = - b A . A ——

Prediction of School-Age Listening and

Speaking Skills

Stepwise and multiple reqgression analyses were performed
with Pesbody Vocabulary {age 6 score) as the dependent variable,

i
! . * .
and preschool rsycholinguistitc scores at the independent variables.
‘¥

-
Table 5 gives the results of the stepwise analysis.
N .
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1
Pcarson's betwz2en the various preschool

Toasures and Poobsdy Vocabulary at ac> 6 are rnot high, but the
raltiple of .527 is substantial. Thoneme discrirination skill
«Loege 3 1s a good predictor of the vocabulary score at age 6, -

vhile the ¢hild's verb errors in production add substantial in-

N .

dependent variaence. The Puabody score at age 3 is the third

[N

oot important independent source of wvariance to the prediction

¢ ~uthion,

M~

first fi12 vredictor variables are able to account
R .l

£~ . 25 percent of the variance in Peabody score at age 6, a

vtatistigally significant multiple correlation. Knowledge of

preschool I.Q. doss not substantially incrcase the predictability

ol school-age vocabulary, if linguistic skills at age 3 are known

since addition of Binet T.Q. to the nmultiple correlation only

increases it to .54,

The sfepwise regression to predict comprehension of the

7

casy-to-see"” censtruction showed sentence comprechension at age 3

the best predicror of comprehonsion a2t age 6, although the zero-

crder correlation was non-significant (see Table 6).
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Table 7 gives the stepwise analysis for prediction of com-
preiension of sentences using the “"prormise” construction. In-

<t
ci
>
T
w
t
P
o]
£y
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N

shows greater predictability from

praschool scores than the "casy-to-sae" construction, and the

pattern of proschool skills contributing to the regression equation

¥
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comprehension as the best predictoﬂﬁior "easy-to-see". Mehrabian 1

Inflection shows the second highest contribution to thsa "promise"
multiple » while Berko Inflection holds this position for
"easy-to-see”. Preschool inflection skills show impprtant over-=
laps with var%ancc in school-age sentence comprehension. In
all, 47 percent‘of variance in school-age sentence comprehension
as tested in Chomskys "promise" test, is preaictable from a

* . 0 . ~ v . . .
w2lohtad comblaation of vra-schoocl-age linguistic tosts.  3ub-

Ul

stantial over-laps exists between variance in pre-school language
tests and school-age cgmprehension, with six significant correla-
tions. The multiple correlation of .68l is significant at the

.05 level.

T T T o o o o o = e = o o e s = v e = e e S = — . ——— —— ——— = 5 = ——— T —— - —
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Table 8 presents the stepwise analysis with sentence
repetition skills as the dependent variable. We see that
school-age sentence repetition is ?ighly predictable from pre-
school skills. Osser Sentcnces; Mehrabian Sentences, }Mehrabian
Inflection, Phoneme Discrimination, MLU and Berko Inflection all
correlate significantly with school-age sentence repetition.
Fifty-nine percent of variance at age 6 in sentence repetition
ig prediFtable from scores gh language tests at age 3 (rz'a.76).
The first three variables entered in the stepw}se analysis -
Osser Sentence, Mehrabian Inflection and M.L... - alone acccunt

for 54 percent of variance in school-age sentence repetition.
K g

El

-
‘

w2 mulsziola Jorralatiom ol .

5 15 stazis=ically significanc:.
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The Coldman-Fristoe Téft of articulation will be examined
below. Table 9 presentslthe stenwise regression analysis. Osser
Sentences shows the highest correlation with Goldman-Fristoe
errors (r=.40), while Berko Inflection (r=.38) also gave a sig-
nificané correlation. The three best independent sources of
variance in the regression eguation were Osser Senténces, Mehrabian
Sentences and Mehrabian Vocabulary. The first seven independent
variables entered in the stepwise analysis proddée a statistically

significant multiple <orrelation with articulation errors (r2=.605).

»
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Insert ‘Yable 9 apout here
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The Chiléren's Embedded Figures Test (CEFT) is analyzed in

Table 10. Children having greatest success on the embedded figures

problem were most likely to be successful in word inflections
(Berko Inflection r=.31), successfully repeat sentences (Mehfabian
repetition r=.30), have high M.L.U. (r=.29), and be attuned to
phonemic distinctions (r=.29). The three best independent pre-
dictors are Berko Inflection, M.L.U. and Production Verb Errors.,
CEFT is not as highly predictable from our preschool 1anguége

tests, as is the school-age language measures.

S ke 0 T . = W - — D - =y T T S — T — — P — - . T R A~ B > A AP T > T N WP S e W G T W WP ST G e
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Prediction of Reading Readiness Skills

The Lidtenina Test of tha Metropolitan, is a test of the

calld's comprehension orf s2ntences and paragraphs. Table 11

presents the stepwise regression analysis with listening as the

30.
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dependent variable.

I-"

The .nalysis of readirg readiness includes

Stanford~-Binet Vocabulary, while previo =s‘) reported analvsas

do nrot. For the !letropolitan Listening Test, Stanford-Binet

Vocabulary is the highest correlate (r=.59), with Peabody Vo-

cabulary (r=.53) and Mehrabian'Vocabulary (r=.49, giving only

slightly lower correlations. Other significant corrglates in-

clude Osser Senterc

(D

s, MLU, and Berko Inflection. Sentence
1

omprehension at age 3 is insignificantly correlated ith
1

liscening (r=.u8). In general,

.

Llsteniny Skill is hignly re-
: i

lated to preschool language scores, with the multiple borrelation

[ B

of .71 for the first 8 variables entered beinrg statistically

significant. The strongest independent variable is Blnet Vo-

cabulary, wnlcn is an encoding (production) measure. Peqbody

vocabulary was the secondi variable entered in the stepwise re-
gression analysis, suggesting that word recognition proyiébs

additional unique sources of variance. The third va~‘able en-
cered was phoneme.discrimination.

Insert Table 11 about here
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On the Metropolitan lMatching Test, visual perceptual skills
B g 1¢ p

are tapped. The child must match a figure to sample, from three

choices.

rust locate a geometric shape embedded in a design.

The test bears some resemblance to CEFT, where the child
Interestingly,
the two tests showed similar résults on the regression analyses.
Table 12 lists the stepwise regression with matching as dependent
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2 . g . .
r =.56) although the significant multiple correlations are .36

and .45, for Matching and CEFT, respectively. Many variables
showed remarkably similar correlations with Matching and CEFT: .
Production Verb Errors (-.08, -.08); M.L.U. (.22, .29); Phoneme
Discriminstion (.28, .29); Berko Inflection (.31, .31); Mehrabian
Sentences (.29, .30). We can conclude that CEFT and‘Metgopolitan'

Matching are similar instruments, but are not substantially

vradictable from preschool language skills.

The Metropolitan Alphabet recognition test is the depen-
dent variable in the stepwise analyses given in Table 13. Phoneme
discrimination shows é highly significant correlation with al-
phabet recognition (r=.69), as does Berko Inflection, with other
language skills giving insignificant correlations. The child's
mean length of utterance, although only slightly related to al-
phabet score (r=.03), %s also unrelated to ﬁhonemg discrimination

(r=.17), and therefore is entered second in the stepwise equation.

The eleven variables entered in the equation accounted for 72

percent of the variance in alphabet recognition. The first three

variables alone, account for 65 percent of the variance in al-
phabet score. The multiple correlation of .84 is statistically

siynificant.

-




Table 14 presents the stepwise analysis of Metropolitan

Numbers. This subtest of the Metropolitan is ofte.. found to be
the best predictor of future reading success (unildretn et al.,
1965). We see Osser Sentences significantly correlated with
Metropolitan Numbers, as is Phoneme Discrimination, Berko In-

flection and BinetVocabulary. A broad range of psycholinguistic

»

skills seem to be related to the child's numerical conceptual

skills. Sixty-four percent of variability .in the Numbers test

seems to over-lap witn variance in early psycholinguistic skills.

The multiple correlation of .80 is statistically significgnt.
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The Copying Test of the Metropolitan measures eye-hand
coordination, 'and familiarity with alphanumerlc characters.
Table 15 repoOrts tge results of the stepwise analysis on this
variable. More than half the variance in the copying score is
bredictablgwgrom measured preschool language scores, with the
first three variable entexed in the stepwise analysis accounting
for 49 ‘percent of the variance. Fhoneme Discrimination shows
the highest correlation with Copying, with Mehrabian Vocabulary )
and Berko Inflection giving the secorid and third greatest inde-
pendent contributions to variance. The phonemic (Phonemic Dis-
érimination) and Morphophonemic (Inflection) tests show 3 out of
tne. 4 highest correlations with copying, suggesting the overlap
in perceptual processes involved in ‘eye-hand coordination, and

¥

speech sourd discrimination.,  The multipie correlazion of .72 is

>




Table 16 gives the stepwise analysis for the Total Metro-

politan ocore. Phoneme Discrimination at age 3 is the best
predictor of reading readiness as the child enters first grade.
Other substantial correlations are found with Berko and Meﬁrabian
Inflections (.51 and .36), Osser and Mehrabian Sentences (.49

and .36), Mehragian and Stanford-Binet Votabulary (.45 and .43).
In all, sixty-four percént of variance in Metropolitan Reading
Readiness score is predictable from variance in 1anguagé scdres
at age 3. The multiple correlation of .81 is statisticélly—

significant.

Insert Table 16 about here
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Prediction of Reading Skills

Tables 17-21 provide stepwise regression analyses of Stanford
Achievement Test reading scores. Table 17 gives the Word Reading
analysis. The small sample size (N=12) prevents any of the zero-

order Pearson correlations from reaching statistical significance.
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Table 18 presents the stepwise analysis of Paragraph Reading.
. \
- Four variables”show significal zero-order correlations with para-

graph reading: Sentence Comprehension; Stanford—éinet Vocabulary;
Mehrabian Vocabulary; Barko Inflection. A multiple correlation
confined to the first three independent variables would reach
statistical significance (r2 = .819, N=12, p. > .05). Sentence
comprehension, Osser Sentence Repetition and Mehrabian Vocabulary
adninisteved at ace 2 are highly‘potent pradictors of reading
comprehension in first grade.
"T-"_'Tf-_"_-‘__——-________-_"""f ____________________ r——" |
Insert Table 18 about here

Stanford Vocabulary is highly predictable from preschool
language. Five variables show significant zero-order correlations:
Berko Inflection, Peabody Vocabuiary; Mehrabian Sentences,

/

lehrabian Vocabulary, Phoneme:Discrimination. The first eight

»
2

variables entered in the stepwise analyses give a multiple r of
.968, a statistically significant correlation. Further additions
are ﬁot tenable. The three best independent predictors of Stan-
%orq Vocabulary age Berko Inflection, Mehrabian Inflection and
Peabody Vocabulary. Interestingly, it is khe inflection of non-
. ° \
sense items on the Berko that is positively related to later vo-
c¢ sulary size, and not the inflection of rMormal vocabulary items,

as tested by the Mehrabian. *
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Insert Table 19 about here
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Table 20 presents the stepwise analysis of word study skills.
The only signif cant correlate is the syntax measure-llehrabian
Sentences. Word Study €kills do not seen to be as highly re-

lated to preschool language as paragraph reading and vocabulary.

S T T T o T e e e e o o s e o = = o o e - b o = e - —— —— - " - "~ ——— - — - = -
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. Yy raoe ey e —~ -3 ~ A . ' h) L £ —~ . el b
S Pe2 e PLI2SENTI Cae SLIDW1s2 analysis for spelling skills.

First grade spelling ability shows significant zero order cor-
relations with preschool Sentence Comprehension and Stanford-
Binet Vocabulary. Spelling does not seem to be as predictable

- from preschool language as paragraph reading and voéabulary.
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Prediction of Stanford-Binet I.Q.

"The child's measured I.Q. at age 6 was the dependent variable
in the stepwise regression analysis report in Table 22.
Statistically significant zero-order correlations with-Binet i.Q.

-

include EBerko Inflection, Mehrabian Inflection, Mehrabian Sentences,

Osser Sentences, and Phoneme Discrimination. Greatest shared variance

-~

between I.Q. at age\B and three yeaf oldé skills resides with phonemic,
morphovhoneric, and syntax skills. Interestingly, vocabulary, and
even Stanrord-Binet I.Q. at age 3, are unrelated to Stanford-Binet
I.Q. at age 6, in this sample.

The stepwise analysis show the two word inflection measures

.

contributing -the greatest independént sources of variance to I.Q.

Sentence compreheision, although only slightly related to I.Q.,

is also uncorrelated with word inflection, and so is the third

variable entered in the regression equation.‘ The total significant

correlation calculated, r2=.75; shows almost 60 éercént of variance
" .

in Binet I:Q. at age 6 predictable from early language skills,‘and

I.Q. A multiple regression analysis performed including all lan-

guage tests, but excluding early Stanford-Binet I.Q., found rz-.74.

Prediction from Home and Maternal Characteristics

Table 23 presents the stepwise analysis of the prediction of {

Total Score on the Metropolitan Reading Readiness Test from early

.

home and maternal characteristics. 1In this analysis, mother's

VinIS verbal I.0Q. is the highest cerrelate of reading readiness.

Other variables entered do not produce. a significant zerg-erder
‘ L3

correlation, 1The ob%ained correlation of .46 ac~déuntad \.
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for over 15 percent of the‘vafiance in reading readiness séore.
This in contrésts with the multiple correlation of .81 obtained
in the stepwise regression predicting total score with the child's -
preschool language scores as independent variables. There is
a neasurable difference in the predictability>of reading readiness
from child ®r maternal witn child score giving higher rzs.

The Stauford Achiebement Test Scores were not analyzed with

home and maternal characteristics as independent variables, due

-

=

to the small numdbar of analyzabla casas (Ni=4).

The intercorrelations of all measures given at ages 3 and 6
are given in Table I of the appendix. The inter-correlations of
maternal and home characteristics, and child measures at age 6,

are given in Table II of the apéendix.

Similarity of Skills in Identical versus Fraternal Twins

Table III of the Appendix presents the- intra-class correlation
-coefficients, and F ratids°comparing within pair variance in MZ

and Dz pairs, for measures of reading readiness and language skills

. administered at age 6. The Stanford Achievement tests were not
included in this analyses because of the small sample size, The N
Stanford-Binet I.Q. test is similarly not included, because only

one twin in each twin pair was administered this scale.

A

Peabcdy Vocabulary and Goldman-Fristce Phoneme Articulation

p are significantly more similar in identical than fraternal pairs.
3 ~ . . .

All Metropolitan tests are more similar in identicals than fra-.

ternals, although the small sample size Jdoes not permit statis-

-~

tical significance to be assxgned. The highest F ratio is obtalneé
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34,
’Articulation ard vocabulary show significantly greater con~

cordance in MZs than DZs. Sentence repetition and disambiguation
of embedded figures is more similar in DZ pairs than M2s in this
sahple. This result is uneipeéted. One always expects identicals
.0 be more similar than ?raternals, even if the difference in
concordance is slight. The greater similarit; of Dis c;ﬁ be at-
tributed to sampling fluctuations due to swmall sample size, for
measures under environmental control. An additional hypothesis

15 tnac for skiills malléable by enviroamesncal forces, motiless seek
:to disambiguate identicals and homcgenize fraiernals. The result
night be greater within pair similarity in fraternals than within

>

]
identicals.
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Thils longitudinal reseuarch project supports a nurber of

inportant, although tentative, Bnclusions concerning the pre-

” *
dictability of school age psycholinguistic skills, and supports
- - . + h
inierengces coneerning the precursors for these skills. Before

.

1d be draun to
-

[

giscussing these congclusions, attention shnd
¥

limitations in the data analyzed.

~

4
- P ke g oy o4 ey R T T N v gy iy T e v & e - a
SO ADDOoTTANt Linillacion O ool roject resulss sfom the

initial impet®'us for the work. The subjects were recruited at
age 3 to participate %n a study of the heritability of languages

skills -(Fischer, 1973; Waterhouse, 13972). No consideration was

given at that time to the possibility of longituidinal research.

-

Indeépendent variables in' the prediction equations are therefore
limited to the measures of interest in the original study. Par-

ticularly for the regression analyses of reading and reading

readiness skills, tests of visual and visual-rnowor skills at

age 3 would have been valuable. Additionally, the developmental

B

data collected cannot be analyzed into components due to endo-
* +

.
. \ ~ )
genous (inherently generated) and exogenous (externally, en-
Al

. -

vironmentally generated) components. Elaborate research desighs
) »

have been suggested for determining these components (Cattell,

1960; Schaie, 1965). 7Thdys project is onlyigﬁdressed to the

ne predic-ab;)xty of school abil;;ges. - Causal

3 - £
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variable will decrease.  Thne forrula for estirmatring the cor-

~ Y [ S ; . P . AR SR 5 . 3 - 3 F oy s o e T
roiation in a populaticn botween tie vriterion and the weighted

v BY 15 the shrurion multiple, I is the number of cases,
1s the ruimber of pradictor variahles selected at any

Lage (Dudors, lJes, p. ldd). Tne shirinkage 1ncreases as i
decreases. This problem is usually sblved by cross validatian,
with weights applied to a new sample, and the validity found
taken as a better indication of the tr | validity. The obtained
rultiple correlations are over-estirmate of the true corrélations,
espgclially in light of the small number of cases in the study.

In examining the zero order correlations on which the re-
gression analyses are based,it should bé emphasized that the
correlation coefficients were not corrected for attenuation.

The small sample size, and the restriction to white, middle-
class famil:ies, reduced the range of abilities and environments
for subjects. Correlations in a less restricted sample would
prokably be higher. Additionally, the obtained correlations were
not corrected for test unreliability. Many of the measvres given
in koth the early, and follow-up study, are unstandardized tests
with littre or ro reliabil.ity information available. Well stan-

sdlz=2¢ anstruvents inpciude tne Stunzord-sinzt, WAILS, Peanody,

]

“'wtropolitan Stanford Achievement and Goldman-Fristoe Tests.
L LT 5 S »oa Lo RO LoTor T2 T 2ozhilaun,

« - .. -4 - - ~ - - . - - - - -~ N -~ . - - -
17 3erio word Inziz2ckion Tr3t3, ara rascascsh lassrumencs 2hakb
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have not undergone careful test development prucedures., Dif-
ferences in the obtained correlatioﬁs between various tests
may reflect differences in the relibilifies of the measures,
in addition to "true" diffe ences in rglatedness. The tests
used, and in particular the unstandardized tests, also suffer
from validatior deficiencies Some reseaféh has linked
children's performance on language tests, such as sentence
imitation, with grémmatical competence displayed in spontan- .
2Qus utterances,

In general, construct validity has been inferred from

the test content.

Reading Readiness

The subtests of the Metropolitan Readiness Tests have been
validated in terms of both construct and predictive validity. |

The test manual reports correlations ranging from .50 to .76

between the Metropolitan and various measures of general in-
telligence. One study of 277 pupils entering lst grade in
Oregon gave a correlation of .67 bgtwéeﬁ ﬁentél age on the
Stanford-Binet Intelligence Scale, and total score on Form R
of the Meﬁrépolitan. Predictive validity of the Metropolitan
is substantial. The 1964~1965 USOE First Grade Reading Study,
with 9497 children as subjects, found correlations of .57 to
.67 for Metropolitan total score and subtests of Stanford
Achievement Test, Form X. Studies of the edi&tion of Metro-
politan Achievement Test scores in first grade'from Metropolitan
Reading Readinass report correlati.ns ranging from .58 to .8l

(Ifrldrach, crilfithas and *cGouvran 14%3). The 21o10r3 summariza

13
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their review of the validity research on the test as follcws:
"An overall estimate would place the prediction atsa level of

at least .60, a value that must be considered as very good for
test results for five-and six-year old children who are in al-
most every instance taking their firét group-administered test."
(Hildreth, Griffiths and McGouvran, 1969, p.23). The Metro-
politan Readiness Tests is an important and widely used measure
of school readiness administered to thousands of American chil-
dren annqally, and is quite simiiar in content to ;ther widely

{
used readiness tests.

*

Significant correlations were>obtained between Metropolitan
tests,&f‘listgning, matching, alphabet recognition, number know-
1edgé; and copying, and age 3 Stanford-Binet I.Q., vocabulary,
sentente repetition, word inflection, and phoneme discrimination -
scores (see Table I, appendix). In general, the highest cor-
relations we;e with Stanford-Binet I.Q., with phoneme discrimin-
ation giving the seéond strongest correlates. Sentence com-
prehension and production were insignificantly related to Metro-
politan scores.

Regression analyses found'high multiple correlations for
most subtests of ‘the Metropolitan, as well as for total score,
with pre-school language tests as independent variables. The sig-
nificant correlations ranged from ,7]1 for listening to .84 for

alphabet recognition,with r?

=.81 for the total score. We find
that sentence comprehension and procduction ara often importanc

independent contributors to the multiple correlation coefficients.

. e - N NV
oA - \ N - .~ , EACEN “ - N - - - <1 . e - HEPUNE N ~
RSN P I RN PR T ¢ P S U VIO TR TS Sh D T SN SRR U 1 S R s A TN N S R s
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contributions to r2, although the measures were not highly ccr-
related with the Metropolitan. The intercorrelation matrix of
the preschool language tests is given in Fisher (1973, Table 13).
The comparison of MZ and DZ twins finds substantially
greater similarity in MZ pairs on the Metropolitan tests, al-
though the sample size was too sma’l to permit statistical

significance to be reached.

2ading Sxill £

Reading achievement displayed significant cérrelation; with

early skills, despite the small sample available for analysis. ,

-Early Sentence Comprehension was significantly correlated with

two out of five subtests, and Berko Word Inflection and Mehrabién
Vocabulqry were élso significantly correlated with two subtests.
Sentence production was uncelated to™ the Stanford scores. The
significant multiple correlations obtained in the stepwise ana-

- 4

lyses were .92 for vocabulary and .82  or paragraph meaning.

‘Shrinkage of the multiple correlation is expected in a new sample,

however, becauae of the very small sample size and large number
of predictors in each equation.

The vocabulary regression analysis showed early vocabulary
as important predictors, with word inflection as the most im-
portént independent sources of vériancq.\ Morphophonemic and
morphological skill, as tapped by word inflection and word know-
ledge tests, predict school-age vocabulary. The Stanford vo-
cabulary test gave higher zero order correlations than the Peabody
(Table 5). Perhaps test administration procgdures account for

tals ulscrepancy. The Peabody vas admi-‘skes2d asz the »ad of A

45




lengthy test administration session,vqnd subject fatigue could have
caused inattention, and therefore, increased measurement error.

The highest correlate for Peabody vocakbulary is with phoneme dis-
crimination, a measure that significantly correlates with Stanford
vocabulary.

A comparison of the Metropolitan regression anaiyses and
Stanford analyses suggest that early language skills make slightly
different contributions to skill on the various tests. The dif- '

"

ferent sample sizes resulted in a greater 'number of significant

2 .
r s for Metropolitan then for Stanford regression analyses.

=

School Age Listening, Speaking and Cognitive Skills

Prediction of Binet I.Q., Embedded Figures, Peabody Vocabulary,
Clay Sentence Repetition, Goldman-Fristoe Articulation, and
Chomsky's Sentence Comprehension Tests,“¥in general, showed lower
multiple correlations than the reading and'reading readiness tests.
The larger sample sizes in these analyses substantially reduced
the standard error of the multiple correlations, implying that the

obtained rzs are closer to the true values.

Home Characteristics

The mother's verbal I.Q. was the best predictor of child
reading and language skills in the group of home characteristics.
Variability in measured social class was only slightly related
to variability in séhool'skxll in this sample. Mother's verbal
corplexity 1n speech to an acult {(MLU) was uncorrelaczzd wizd

child achieverent. Children who achieved higher scores when

46
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‘
more successful at diserbiguating figures and repeating sentences. /
Tbe highest correlation obtained was between articulation errors
on the Goldman-Fristoe Test and maternal answers, suggesting that
children with articulation problems demand and receive more ma-
ternal attention by soliciting answers to questions.

The correlation of maternal I.Q. and child I.Q. is .49,
/

substantiaily higher than tile correlation of .14 obtained between
Stanford-3inet 1.2, at ag=3 3 and 6. ‘lost research has shown

low correlations between school age I.Q. and preschool and infant
intelligence (Bayley, 1955)t " Items on the.Binet Scale at age
" three include tests of vocabulary recognition and eye-hand co- 1
ordination, while age 6 Binet items test verbal and mathematical
conceptual abilities. The factor structure of the Stanford-Binet,
and other tests of mental ab‘ ity, seems to shift between the
preschool years and school age. The types of abilities measured by
the WAIS and school age Binet are probably similar. Most research
reports increasing correlations ‘with chilg‘age between parent and
offspring in I.Q., with parent-offspring correlations stabilizing
approximately .50 (Erlenmeyer-Kimling and Jarvik, 1963).

| Moti.er's I.Q. can be viewed as a better estimate of the child's

adult intelligence level than the child's own I.Q. score measured

N
at age three. It can then be hypothesized that reading, listening

and speakirj scores that correlate significantly with the child's
age 3 I.Q. represent skills important for preschcol cogrnitive ability,

vinile school age scores correlated significantly with maternal I1.Q.

reasure sxkills that overlaws with adul* intellectu-l aLilities. -
.2 Zan aluo - e Tz e oM Tt SRRt

P N I I P v, M ~ ) 3 1 - -y

4.aL10n ror her chiid.  her intolllgence would be an importaat
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determinant of the quality of stimulation provided for the off-
spring. According to this interpretation, mother's intelligence
affects the environmental component of variance in psycholin-

.

quistic skills.

Recommendations

The school-age language and reading tests examined showed

substantial correlations with pre-school psycholinguistic tests.

The multiple correlations obtained suggest the feasibility of

producing a pres~hool testing instrument for assessmenB'purpoS¢s.

N,
N

The only iqstrument now -available - the Illinois Test of Psy-
cholinguistic Abilities - has been criticized for testing auditory
and visual perception and memory. It is questionable if it
directly taps skills in the syntactic, morphological or phono-
logical coméonents of language (Ryckman, 1969).

It would be premature to examine the regreésion analyses
for specific information about particular language séills. Most
of the independent variables are unstandardized tests. It is
guite likely that preschool skills tested by unstandardized
tests, if assessed with more reliable instruments, would show
higher correlations with the dependent measures. The results
concerning the relative contribution of thedvarious preschool
rsasares Qould also shift, as measurement errvr decreased. An
accurate delermination of the relative contribution of various

linguistic skills to schcol success rust await the development

Fy
3

0l reliaole, weli standardiczed pgrescnool language tests. The ‘5'

step-wise recression analyses do suggest, however, that school-
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and phonological skills are all represented armong the significant
correlation coefficients. The traditional focus on the size of
khe child's vocabulary appears to be untenable.

In interpret;ng the results noted, the usual caveat applies
to all correlational research: correlation does not imply causa-
tion. One cannot assume that interventions aimed at improving
significar . preschool language skills, even if successful in
raising preschool skills, will necessarily affect the school age
»<1123. Tha rossibility taat Qarly intervention would ravanc
schobl—age disability exists, however, and would seem to be an.
_important area for further éheoretical and applied research.
This research suggests the desirability of developing
reliable, and well-standardized pre-school language tests of
syntactic, morphological, and phonlogical skills. To be of
greatest practical value, the tests should be simple enough for
use by-.most practitioners in comtact with young children, in-—-
cluding educators. Tests of this sort, as demonstrated in this
prbjeét, show substantial promise as diagnostic and predictive
instruments for school-age language skills. 1In addition,. the
research suggests that skills from all componenés of languaée
are important precursors of school language skills and that z
- emphasis in the preschool curriculum on the devz:lopment of a limited

range of language skills may be detrimental to later school

success.
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Table 1
v Demographic Information Concerning ‘I'wins
. . Total
17 Pairs . - Birth Birth Previous Children in
Paiy No. Sex Order Weight Births Family
f a Female 1l 3-11 2 4
b 2 4-0
4 a - Female 1 . 6-12 1 6
b 2 4-10
6 a Female 1 5-2 0 - 2
- 2 5-3
. 7 a Female 1 5-0 0 2
* b 2 5-3
8 a Male 1 5—%1 1 4
b 2 5=~
10 a Female 1 6- \ 2 4
b 2 5-15
13 a Female 1 6-3 2 4
b 2 5-8
15 o Female 1 4-1 0 2
b 2 4 15
16 a Female 1 6-2 1 3
b 2 6-0
17a ° Male Bl 4-9 4 7
b . 2 4-6
18 a Male 1 4-13 0 2
b 2 4-
DZ Pairs
2 a Female 1 5-14 4 6
b 2 5-12
3 a Male 1 6-12 1 , 4
b 2 5-9
£ a Male 1 5-8 2 4
jo - "!“’.’.z’.
S a, Femrale 1 5-6 1 3
D 2 F-14
50
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Table 1 (continued)

D2 Pairs Birth Birth
Pair No. Sex Order Weight
Ve .

11 a fémale 1 4-1
b 2 5-6
12 a Female 1 6~-11
b 2 6-12

M4 a Female 6-6
o) 2 4-12
19 a Female 1 7-13
b . 2 7-3

20 a Male 1 7-4
b 2 6-4

21 a Male 1 7~
b 2 7-7

o
4
%

o1

Previous

Births

4

46.

Total

Children in

Family

6
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| caple 2
Mean and Standar} Deviation of Test Scores, Mean Age of Subjects,

and Number c¢f Subjects for Language Tests and I1.Q. Given At Age 3.
A\

A

-Test Score

Standz -1 Mggggs Number
‘llean Deviaticn Age of Subjec

Voéabulqu ‘ -

» Stanford-8indt .30 .07 20.2 12
Peabody P.V.T. 87.12 15.36 . 38.6 42
Mehrabian, - .58, .08 : fﬂké.l ’ 42

Sentence Production ' \ . ‘x\

MLU .13 .05 irlo 40
Correct Verbs .13 .05 . 44.0 ' 4Q
Verb Errors .03 .05 44.0 ' 4(

Sentence Comprehension . 1.06 | .29 43.3 42

Sentence Imitation
Osser .07 .08 ' 43.7 - 42
Mehrabian ‘ .18 \ .09 43.7 42

Word Inflection : il
Berko .21 .14 43.5 42
Mehrabian .09 .04 43.8 42

Phoneme Discrim. ' .33 .11 45.7 ' 40

Stanford-Binet I.0Q. 101.24 17.81 39.7 42




Table 3
Mean Score, Standard Deviation, and Sample Size for lome -

&

and liaternal Characteristics

Standard Number of

Mea Deviation Subjects
S.E.S. . 51.19 18.22 21
% W.A.I,S. I.Q. 106.83 16.96 ‘ 21

Mtatornal MLL.TU. 9.05 2.49 ' ‘19\ .
Questions 51.00 13.00 15
Answers \ 1.44 ' 2.60 ' 15
Expansions - 1.94 ° 2.74 ‘ 15
Repetitions 1.72 3.18 15
Assertions 24,34 T 14.99 15
Criticisms 1.96 1.63 . i5
Confirmations 11.26 5.85 i 15
Directions 5.26 4.64 .15

5‘«Iot‘ner‘s Teaching .10 . .05 19 ’
A \\ )

53
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fawle 4

Means , Standard Deviacions, el S ple

Cogritive and Pswvehnlin:uios .o a2

Test tearl
ey
Peabody Picture Voc. G2
Sentence Comprehension t
Easy to See 5.0
2ronLse . T
»
Sentence Repetition 10.0
Articulaticn 2.9
Embedded Figures 8.6
Metrcﬁolitan_
Listening 4 W11.7
Matching 10.8
Alphabet 14.5
Numbers 15.3
Copying 7.6
Total ) 60.0
‘Stanford Achievement‘
Word 66.4
Paragraph 53.8
Vocabuiary 56.7
Word Study 70.7

Tlien < ENEAS SRR A O HES Bets I

Ly tliren ab Mie £y
‘:

Standard Saiple

eviation LB
26.2 52
3.9 42 y

y -
3.8 42
3.8 42
1.3 42
2.0 39
2.3 30
1.9 30
3.4 30
3.0 30
9.3 e
20.4 12
32.5 L2
27.5 1z
26.3 is
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Stepwise Regression Analysis Predicting Sentence Comnrchension
F )¢

From Preschool Language Skills - Easy to See*

Variable

Sentence Comprehension

Osser Sentences
Mehrabian Sentences
Mehrabian Vocabulary
Mehrabian Inflection
Phoneme Discrimination

M.L.U.

*Variables not entered in the regression equation: Peabody

vocabulary; Production Verb Errors.

+Obtained multiple correlation is insignificant

able €

Multiple R+ Simple R
.203 —.26
.34 15
.372 -.04
.412 .08
445 .13 ]
.455 .10
.457 .06
.457 .01

51.

56




Table 7

Stepwise Regression Analysis Predicting Sentence Comprehension From

Preschool Langquage Skills - Promisa*

Variable Multiple R Simole R
Phoneme Discrimination .538 .54 2
Mehrabian Inflaction L4500 .55 g
Peabody P.V.T. | .640 .35
Mehrabian Vocabulary .660 .06
Berko Inflection .666 .38 ¢
Osser Sentences .673 ’ .39 g
Mehrabian Sentences .681 .28 !
Production Verb Errors . 681 .11
Sentence Comprehension .681 .19
M.L.U. .681 ° .23

* Variables not entered 1n the regression Qq:;t;ﬂﬂ:. none

<N
PV ]




Table 8

Stepwise Regression Analysis Predicting Sentence

Preschool I nguage Skills *

53.

Repetition From

Variable

Osser Sentences
Mehrabian Inflection

| PR

Mehrabian Vocabulary
Production Verb Errors
Phoneme Discramination
Mehrabian Sentences

Berk( Inflection

{
L
}4
[
t
[
T
-

19}
@]

ty

Multiple R
.67

. 727

wlary, Sentenco Comprehension.

Simple R
.67 2

.55 2

]

.44
.01
.13
.55 -
.62 2

.51 2

not entered in the regression equation: Peabody




Table 9

54.

Stepwise Regression Analysis Predicting Goldman-Fristoe Articulation

Score From Preschool Language Skills *

Variable

Osser Sentences
‘Mehrabian Sentences
Jdanrapran Vocabulary
Berko Inflection
Peabody P.V.T.

M.L.U.

Phoneme Discrimination
Sentence Comprehension
Produdion Verb Errors

*»
Mehrabian Inflection

* Variaktles not entered in the regression equation: one

Multiple R
.402

.452
433
.544
.569
.593
.599
.605 !
.608

.612

L Lo
-.38
.06
-.24
-.22

-.14

-.22




Table 10

Stepwise Regress:ion Analysis Predictins Children's Exbodded Figure

Score From Preschool Language Skills *

VYariable Multiple ® Sinple R
Berk o Inflection .31 ¢ .311
M.L.U. .36 .29 !
Produsiion Verd Lrrors L -.¢3
Mehrabian Vocabulary .48 ~.07 _
Sentence Comprehension .50 .23
Peabody P.V.T. .51 ‘ .17
Osser Sentences .52 .18
Mehrabian Santences .54 .30;
Phoneme Discrimination .55 .29]
Mehrabian Inflecticn .56 .20

(X3

* Variables not enteroed in the regroicisn cquation:  sone

ERIC 60
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Stepwise Regressicn Analysis Predicting Metropolitan Llstening

From Preschool Language Skills*

@

Variable
Stanford-3irnet Vocab.
Sraoce s Jocao.

FPhoneme Discrimination
Osser Sentences
Mehrabian Vocab.
M.L.U.

Mehrabia1 Inflection
Production Verb Errors
Mehrabian Sentences

Berko Inflection

llultiple R Simple R
.59 : .592
.35 L33~
.68 .30
.69 .371
.70 .\QZ
.71 .31l
.71 .26
.71 .17
.72 .23
.72 .391

*vVariables not entered in the regression equation: Sentence

Comprehension




Stepwise Regres.sion

From Ireschool

Languaye
-
Variable

Niser Sent

N

3
t

0
3
[
0
1]

@)

tion Voo

¥4

L TOLad
ltehrabian Vocab.
Peabody Vocab.

M.L.U.

Sentence Comprehension
Phoneme Discrimination
Mehrabian Inflection
Be. ..o Inflection
Mehrabian Sentences

S~3 Vocab.

*Variables not

f IER\/

Aruitoxt provided by Eic:
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able 12
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regres
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e

H

=

etro

100 e.ua

.

~

>

&

-

2
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1
i
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|
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.28

.13

.31
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Table 13

@ Regression Analysis Predicting Metropolitan Alpha-

bet From Preschool Language Skills*

Mehrabian Vocab.
Mehrabian Inflection
Peabody Vocab.
Mehrabian Sentcnces
Osser Sentences

S-B Vicab.

Sentence Comprehension
Production Verb Errors

Berko Inflection

*Variables not enterecd

Multiple R Simple R
.69 .692
.i5 -.03
.81 .23
g3 .26
.83 .09
.83 .21
.84 .26
.84 .16
.84 . .26
.84 -.04
.841 ; .442

in the regression equation: None

58.
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59.

Stepwise Kegression Analynis Pradicting Heteopolitan

~urber Fron Preschocl Language Shiile*
Variable Multiole R Siwgl& R
D332y Goanterc s T 537
Janaraosian soantenges T AR
Production Verb Errors .67 : ~-.10

4
Phoneme Discrimination .71 .42¢
Sentence Ceonprehension .75 -.08
H

Mehrabian Veocab. .78 31t
M.L.U. .79 .11
Berko Inflection .79 .41t
Peabody Vocab. .80 .21

.

$S-B Vocab. ‘ .80 401

*

.

wad
“J
et

Mehrabian Inflection LB0

*Variables not entered in the regression cguat

b
i

.
-
o
ru
P
L
-
—
L

Yy




Table 15

60.

Stcpwise Regression Analysis Predicting Metropolitan Copying

From Preschool Language Skills*

Variable Multiple R Simple R
Phoneme Discrimination . .€0 .60! ;
lchrabian Vocab. .67 . 402 i
— o w2 IrZlozcTion .73 .34 1
Sentcence Comprehension .71 ‘.19

S-B Vocab. «/l .25
Mehrabian Inflection . .72 .34

M.L.U. .7? .31

Peabody Vocab. .72 .12

Osser Sentences - .72! «25
Mehrabian Sentences .73 . .30v
*Varrables not entered in the regression equation: Production

Vverb Errors.

6
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-

) 61.
Table 16
. ’ .
Stepwise Regression Analysis Predicting UVebtropolitan Total
Score Fron Preschool Language Sk, 1a* \
Variable Multirvi. iv Siruple R
Phoneme Discriminaticn © .62 .62 7
AT 020 T30t - c
i
Sentence Comprehension .76 .10
~ va 2 |
Osser Sentences - .77 .49
Mehrabiar, Sentences .79 T
!
|
Production Verb Errors .80 -.02
Mehrabian Inflection .81 .36 1
Peabody Vocab. .81 .29
Berko Inflection .81 .51 2 ]
MLU . .81 .20
S-B Vocab. .811 .43 2
v v
*Variables not entered in tie regrossion equaticn NEUEAY
. d
4
lp < .05
“p < .01 "
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Aruitoxt provided by Eic:

ERIC

Table 17

w

repwise Regression Analysis Predicting Word Reading Score

From Preschool Language Skills™

o

Variable

Sentence Comprehansion .462

rablian Inilection

ey
Lo

peri

(RO I DU SIS T I o= i
Mehrabilan Vocabulary .663
'noneme Discrimination .744
Prodyetion Verb Errors .808
Mehrbabian Sezntences .941
971
ody .V.T. .975

.976

‘Multiple R S

L ]
P ‘ S vr AN 3 : e
vy L. <L owntered in the OHnresslon equation:  Berko
ntlection., = ’
- " : 1 Gt 1 on Ssignifioean ‘
[V I i N T U S S P 41w 1o lﬂ..;l\J.LLLlLL;.AC




Table 10

Stepwise Regression Analysis Predictiny Puarasrach Meaning

Score From Preschool Language Skills *

e R

Variable Multiple R Sirpl
Sentence Comprehansion .769 77
Osser Sentences ) .784 15

. ™~ R
Mdenacranlan Vocanuliazy col? L
Stanford-Binet Vocabulary .832 .55
Mehrabian Inflection .866 .24
Peabody P.V.T. .905 .37
Berko Inflection, .941 51t
Mehrabian Sentences .972 .38
Phoneme Discrimination .992 .39
M.L.U. .993 .03
* Variables not entcréd in the regression ecduation: Produ

Verb Errors.

]
or
Pt
o

b




3 e~ > . hd

i [ S i
il H )

» A o~

A T I

an Veoanasary

S.A. Vocabulary

63




Table 206

Stepwise Regrecssion Analysis Predicting Word Sctudy Skills PFrow

Preschool Language Skills

<«
Variable Multiple R
Mehrabian Sentences .515
Peabodv P.V.T. .541
Me2arasniaa Vocabuiary .235
Phoneme Discrimination .674
Sentence Comprehension .700
Osser Sentences . 757
Mehrabian Inflection .828
Production Verb Errors .899
Stanford-Binet Voéab. .949
Beri.o Inflection .953

+ Obtained multiple correlations are insignificant

Simole P
—_—— e o
.51

.13

.C8

.29







v TABLE 22

5t wise Regression Analysis Predicting Stanford-Binet 1.Q.

Fron Larly Language Skills and I1.Q.

Variable " Multiple R Simple R
Berko Inflection .45 CAS%
Meartanlan Iorlactign .32 Sl
Sentence Comprehension .60 -.04%
Stanford-Binet I1.Q. .68 .14
Mehrabian Vocabulary .14 .10
M.L.U. .75 % .23
Production Verb Errors .75 -.10
Peabody Vocabulary .76 .03
Mehrabian Sentences .76 Lhb%
Osser Sentences .76 37 %

Variables not entered in the regression equation: Phonene

Discrimination

*p <.05




. ) y
o oa L
b vy em oy T L Cear A N . e L T, A
RN SPLNS BT AN IS ST & P O O I L
3 v Tt i - . oo - Y . .
S0 2 IO LA e, BuTT e R T I NP M S [N .
e Y e L . U K
IR Y - ® DR .ot .
CAT T T - 4 ~ - -
LA NS | P, e ¥ oo LY
AN '
¢
=t MUY . -
PENEEN P . .- - - f ] P e
. .

P N PR 0 ~ [ 1 . . -

T Al s T e T LT e T oa-

' .

LR R N S H - - 3 . Mt -

GO E MRl wh sty I >t i $ FhoslaRtTa o,

erort s e e

;
s e m . [ s e 4 -
: \
L . .
» ~

E




69.

.

e N
. & ~ L
i¥a ) i . [$]
jogate) ot , L
b - [0 et - o
o rf Lo b | x
' t o 4 i ' s D ar
N . - oy - T «“ g vy P
-y - oy R . 4 ] PRI, bis TS & ] S0} -
’ Ty ‘ s ; A A oy 0 _
O S P - o ol 1A 1o -1 .
iy v B 1 ' o 4 TY v d oIS Lo o [P - W - i
o o " Sifat oo O 0 v T 3
PRI ' red t 43 Oom™ - 1o} ' w4 T -4
[on b B . [173 9] Koy g IS BN -~ fe " e i i
| iy T o L350 SR -l o b L2 Lo 5]
¥ - Cot Ty o WM s £ 1 , o
. N -~ 1 o U o M= o] : - e i
: o . : N [ I Y e : A - : o
i - e b T 3o “ ] TSI} N A R
- L . S ) 1 SGm £ - 3Ty ~pl P i
T G st e &) - ) "3 il 5 e g ryh
o g Re? K Lo~ ~ il A3 [ PR ot
‘ ek et N 7_ om - £i et ORI fa ~
’ 1ol £ (ST WIRY» B R Wiy ] S o ) L B
ja OO oo PR Uy . o T ¥ - -4
. ) o L e - R . Y ™ ey A =y
T AL 2 Q- # i AD Ol i i - Lo o .
. : e I SRS ) o0 D £ Il e A . - -
. etdty wh A4 kN - 1l T~ vt s
? b O e W ~ L1 oot P IS IR o T K
. .- Eel I Pt et 23 14 Bt i) - LS =0 e s
- , QU wt b~ FEINT, — - oo -y
g ] G oo SRR~ < 3 BN RO R o] 1) oS G ‘e g "
: 94 B8] EER e [ BFE IS [ERY N R Wl Y.} Wl oy
. ‘ wi|in i Ul Wi b ot LEES! Al ) 3
5 . I e FERE. I ol O D .- " e e o
i . AL Qo "oy (IS B oo Y o W
. B Ly P L e B I W e R VR Ao \
. S T -4 T L A i ” [ ~ .3 Y I
o Tl Y [ WOy el by i . (30 . 4 a2 el o - -3
T . fod et WLl 1) . R el et 4Ty o P Rbeed - -
| iyet [P wom o NERVE RN} LY hj o PR BN A vy i
. - ) it S o ae 5 o) et LN 2o el frr ~ o~ %)
PR . oA 4d RN - ] et U e v e ! -1
AR Lo P F e i - 5] Q. 0 hER I R I .
Lo ot . or {1 I S O 4 Wi | S e f e | ¥ Jp e | [ Q
. Al - Sa et O 300 [Sg o2 e [s3N el o] ~ 0 . S
M [ ¥ [ T ~ [ o C o uyw T IR O P/ o ot 4
SO o AT @ M u V! uin U s s £
RN ] ST 43 L7 b owr PIERT S ES il N Fol S IR FE L A -4
i FeT o4 Ut o Lom . he ot ooy A
JUR - IR bl Y AR VN [ S b 84 i A -t 13
. ST ”‘9 uo ~ T N - - - L Ly ef
o Y i (L N A 1 - fsf pUNDIRNNE ] ot
- - oot « {3 dan - oW v £ ry WU D ~ . L
. ; LR - R R O 5f, 3 - U .
. - 1 W W) - 000 e . ed G U)o~ o) oo
-~ i ¢ pifas .~y <~ wwms T Do » O L™ 3 .- .
N IS I L PR Y AU I N ] B A B
T " R i) o ﬂ" “~ oy B T Kol C
.~ b BRI B LR o B S sy oo pOBEC SV Vo R PR 3 ~
. e S M Lm PR S [SE] N Y ey i W . tn
- e o oo i N o - i
. "3 ‘e O kY o e - U <
Tre [ 0 it ti [} " - [ “3
N be = e Al ~ 2 - =
o s s "3 O D 03 - 2

~ oy

Aruitoxt provided by Eic:

E\.



ERIC

Aruitoxt provided by Eic:

crin- ripo, O.  fesding as second lunguage learning.  In
. Douclass (£d.), Claremont Reading Conference.
Claremont: Claremont Univerciiy Press, 1973.

rovoner, n. oo o comparison of the cimilarity in language
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published Ph.D, hesis, University of Pennsylvania, 1
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973.
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tor, k. D. % Shiprnan, V. C. Early experience and the
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Devolopnnnt, 19465, 26, 869-886.
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II (contithaoed)

chge O

Table
Goldman-
Friston
Variagié »
WATS I.Q. -.18
Motiher's MLU .07
Mdozhar's Taaching -.12
Mother's Speech .
Questions -.24
Answers J59%*
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