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ABSTRACT

’

Fhi% stody was desipned tooinvestisate a number of auditory

. e - . )
gnd vivunld abtl ities which -;un;‘,{(\~;u\(ll y are

A}

’

telated to early school

achievement by assessing their relat fonships with the criteria

vt iables rﬁ reading readiness, early academfe achievement and

I i

. \ ’ )
intellectual development and by examinjng

thelr relatfonships with

vach other. Predictor varfables inc luded measures of auditory

(liérrlm‘i‘nntlnn,'m'(‘}l}\ln;zftll and 'nonménninp,‘[u‘l auditory sequenexl

A
[£
¥,

memory, - receptéve vocabulary, auditary closure, sound liler'\dthﬁ,

spatial relat lons, visual _Tl;;nro—-;!,r(_)_und dH'fr"rm\l{at'ibn, visual

swquontm memory, visual (‘l'm:u\r(‘ and all

Development al Test of Visual Percept ion.

aubtests. of the Frostig

-

Criteria variahles were

the Metropolitan: Readiness Tests, Lhé'Staqford_Adhigvement Test,

- ' _ .

Primary I, and the Wechsler .latellipence Seale for Children,

(4

. Subjects were fifty g'lr.'i.q and fifty-six i)oy‘a ranging 'in‘a'ge‘f

frum.urxtyékvvvh m»nths to svucdty—olght months who'we e atteualnS‘

1

'rorular gtade one classes in rheapubllc qthool eystem of a large

. f%nnndlan.urban rentro lhb qubjccta were selected by their teact{era C

P
R .

as nppanntly vxp(-ricnrinv, qmnc difflculty lﬂ echool 1carning. / L.

' lnvfflcionts of corrdlation wnro found fnr tho relatioﬂnhlpa

.

hotweon ptedictor and crlterla variablen.
/]

Stepw(ke nuIC1p1e regreaoion

;analyqls vas uqu to- invoqtlgate the level Bf vﬁedtqt{on of the 'fJi;\,

’

1crttnria varlables from tha prodic;or va:iabtes._ Coefocignta of

'correlation.uere found for Lho'relhtionships 1nnng the predictor S

/ i ' - ot . . <t X

. L . T N . “‘ B
R 1 .
‘e B L . : ) A i‘( .

e

PS]
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variables and an attempt.was made to determine §f patterns of abilities

appeared to be indicated from the results of “the study.

’\L.

. o
- ) ~ ‘ ) 3
" Two major areas tended o emerge from the results of the .
: - ‘ \ 4
study. (ne area centered on tlhie ldenElflcaLiQn of useful predictors .

. LN i
vl the eriteria vaxlabl(q uned, whlle the sccond area cen‘ered on thﬂa '

relativonshdps. found among, pl(di(lnl vnrlahl(s ﬁi between rodictor .
I LP .

t 8

. i

and rrltvil@ vatlables. .

‘ )

Prediction of readiness scores and Wechsler verbal scores

" . Y

was felatively strong at over SOZ. Prediction of Wechsler performance

5cores and Stdninrd arithmntl( a(hlevement was modcrate at over 302, A wﬁ
. . LY .
while prod{rtlun-nf,reading avhlevemcnt was weak at under 2B%. uy
R ; ’

Mcdnlngful audltory memery. receptive vocabulary and v&tiou& of ‘the
Iast three lroqtlg subtests t«nded to bc the most useful predictoxa. . i
. 55 - “‘”A ‘
h%?yrus spatx&l ;—SAKIORS. auditgry’ dlscrtminatlon and und e

x‘,'\ - v
' blending hotng useful predictnrq for a-few bpeclfic criterta. [ v i

when reldtlonshipb among the variables were exanined furth.r.

two loyelq of ablll(lc§ amung the predictor variablea vere 1d¢nt1f1¢d

L]

th |I|b| lvVel -ulled baqal i&;litles tended to shov weakef 2 -

¥ » . . '
tolatinn,hlps wllh crlterxn vnrlablus whlle uhowing relacivel #

A B3 P

tronp ralntionhhlpq with thrvv of the predictut variableb, ﬂalled

h(rv‘tot Integratvd abl‘étlos , o v ﬁy'~' )
, . :
lthe nnngratvd abllltlee.df rg?optivc vocnbulary, meaningful A

“

-

|uditu|y nwnmry dnd qutlal urlontatlun as asseqqud by three Prostig

i ’

qnblvets uorv the - bgat generdl prvdlctnrs of the Lrlteriﬁ variables.

It is poqtulatod that {he dcvelupmvnt of the lntograted abllities is’

. - .-
o



N e 30

' : .
Fosed dn o plet o the e w Wl e st U ain h‘.a‘:ﬁ] ibilities,

hicrarchio b =tenctare o0 abititiee 5o vigented  in whichebasal

thilitics inflacoc e the developnent of integrated :whl],itiesl which,

.

in turn, ieflocace criteria variables such as ac ademic achifevement *
med intellectual development .
o . .
tn remedfal develogpmental programing, when deficlent basal
. : ¢ - : A ool
abilitics are dlagnnam’, it is suggested that remedial work should be
. } « - ‘

v Jdirected nwot only at overcoming basal disabillties, but also at

. . | | ‘ o
' developing related integrated abilities, to allow for Improvement in

.

‘the criterla variables of early academic learning.
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caci chitd developrnieat oo be studied in a variety of

]

: o .
g thtests, which I turn ar®

Pontest .. dhis study is concerned with exploring the academic and

Lo et development of children in grade one, particularly as

thas development relates to certain underlving abilities which are

Cudl by bescribed as operceptual or learning abilities.
'he vouny chila entering a formal school setti as a wide

vy fapast Tearning on which to draw. Various assessmentfitech-
1

IR

“have been devised in the past decade which purport to measure

-

naot learninys whieh  are classif&vd as learning abilities and

\
Pt“(.’p[llil‘l skills, \ *

v »
*

tr pmamary school vears, Those,includvvrvndlng readiness and

. r«rv,fﬁ'?ﬂnssificatory inﬁtfdments are in common use during

.

ent tests and, where tho_rhildfa general intellectual

. -
te il ve

a Cil i in question, intelligence tests. Academic achievement

and intellectual tunctioning are represented generally by composite.

Pl soobes, representing aemean score derived from a number of

"
4

based on a wide variety of undeélying
. ’ - N

. , .

whikitips. At best’, achievement amd intélligence test scores are

.
[t

s lobal indicators of underlying abilitfes, The new ability tests may

. , . ,
) , N ) i ) ’ . _
be able to assist in the investigationof fntellectual and academic

irinct i®ning by discriminating between -some irmponent abilities serving
\ \ - ,

1s basces for this functfoning.

-



On oa more practical level, it generally is assumed to be

possible te o proviae developnental programs which will be of benefit to

Phe it with orraia skl dericits.,  Propramming to increase learning

e |

TN I O in.r comdflen proactice in osome spegial education, remedial and
Yooainessy VIJJHPH. The amount of test inYormation on children with
-}reriWV difficaltics that may be made available to teachers has .

‘ ' —
Prarcased enormounsly in the last decade.  The problem faCfg by téachers
iv to select those test behaviours which are most relat;é to school
Succeess and to build developmental programs aimed at increasing
deficient abilfties. R

Pressure on school boards to provide: suitable programs for

; - .
Preschool and primary children with weak arcae of development has
’ . .

. f

increased enormously with the widespread use of -simple screening .
; , .
Vd

devicen Lubh oas the Denver Developmental Scrovring Test (Frankenburg
’

[

. . |
& dodds, 1967) which make it possible to survey entire health units for
fony and five year old children showing atypical.development. The

rasamption that early diagnosis and developmenrital programming can:lead

. -

(v a worthwhile reduction in the learning difficulties of/cﬁildrenA

Aappears to be peneral among professional édhcators,parﬁﬁts'and

. / S
midical personnel.  This situatidn places a heavy responsibility upon

s

~chool personnel, as research information both on'idgntifying
1oprninu.pnttvrns in children and on interventional techniques to

) ¢ : ' . '
improve these patterhs is inadequate for purpbses of classroom
programming, "o, ' ‘ ‘

o




to reading readiness, reading, arxthmetic and intellectual development~

Statement of the Problem . /ﬂ
. &

A numbor of relativily new Aassessment techniques have been

devised whirh pnrport to measure visual and 1uditorv abilities which

- «

e assamed to b h.m(a tor vhlidren s learning Th-is studfy»g(ﬂnfned.
come of these Jvdrdinn abi{lity tests to explore their relatib;ships
with each other, with reading rvadiness and academic ability and with
intellectual achievement ofﬁgrade one children. The éurposes were to.
Attempt to differentiate the abilitles requiféd for success in the
inrelfevidal and academic areas and En-;btain"furthef informatidn~on

. ) ) ' i ’ .
ranLionshfbs among the processes assesded by certain ability‘té;ts.

This study was exploratery -in nature. The relationghips
between some commonly used school tests and the new learning ‘ability
tists descrined were éxaminnd to add to the understanding of the

drlrties important to chi ldren in grade one.
} .

Justificationvfor the Study - -

There are many studies examining the relationshipd.between
specific porccptual abilities and reading. In general previous
studies have been done with ¥ubjects in grade three or higher grades.
A number of auditory and viaual learning abilities as they are relrated

»

in grade one children were examined in this study The?efore the .
L

present qtudy investigated younger Children and " aJHider range of

Jbiliticq than is customary, as well as adding the dinennion bf

1ntellectual development. B '



;
Tae tests used in this study include some(that are in commop .

e by schood s fleis wllves tor thi possIbility of obtaining

~

wdditional intogeation on tamiliar instruments, -

Goncralty, previous studies have' used simple correlations to

.

vxamine the rulaLionanips howoen“:;ingle‘ learning abilities and
cri’eria_ variables éuch as reading. In this study, stepwise multiple

teoression aadlvsis was used to allow the examination of the
. 1
L]

telationship between several predictor variables and the eriterion

.

varidbles, lva's hoped that better prediction and the avoidance of
tibes o ot 1 ve :xppea"ra{\ce ‘ot relatively simple relattonships between
predictors and eriteria would be provided by this type of ahéljSiS.

{



CHAPTER 11
\
REVIFW 0F RELATED RESEARCH

S

The Role of Perceptual Learntng Abilities 1n- Egrly School Experiences

In nsséssinn the preschool child, the examiner usually must

adb e ussumptions about underiying, perceptual skills with only the
‘ ) a . . .
evidence available from the child's motor behaviours, for example,

speech and drawing.  The school age child generally can respond to a

wider variety of nssv?§ment techniques, making more specific diagnosis

-

possible, A von%iderahlb amount of research-on the perceptioa 6f_the
Vgung school child haslbeeq done, chh by reéding speb;alisté/who ;end
te limit investigat{on to their own fieid; The effect of inadequate .
por(Lthdl skills on arithmetlc, epelling, writing, motor ability ‘and

]

soClal and emotxonal deveIOpment recently has receiVed some attention
| hy investigators interested‘in learning disabilities. So?f of this
Jlatter research has been mdrred h& having a defihita bias toward |
cortain of th& many (ommercidleprogramq presently ;;ailable for
kll&bruum use thh loarning diqabled children (Weintraub 197@)

Other problems 1ncrease the difficulty of evaluating the
research on percoptioﬁ; Confuaed tenninology makes couparison of.v
s;udies difixcult unless the reader 1s iamtliar with the tests used;
For example, a test of auditory nennty may lnvolvelassessing the

°

chiLd' ability tq remenber tones, nonsense wordé‘~nunbeta, sed!encel

. . b ¥ o
or story detail. Closely rela;ed tp,the probleu‘of ternionlagy is thc
. ' oo o - C ' ’ . - . [ 2
< 5 .
) i , ' ' ’



boen noted that as the number of articulation errors 1nctelces. the

difficulty in relating varfous aspects of the same skills. The

-t

[ .
varions auditory memorv abilitfes mentioned appear to have some common ...

memory factor, but thig may not appeay when the tests are analyzéd. In

pencral, instruments (ommonly uged to assess perceptlon have not been
E .

shown to be particularly valid (Weintraub, 1973).

Lcarning,Ahilitihs in the Primary Grades

(1) Auditory Discrimipation , - ¢

[
“\ Audntory discrimination is tho cabacity to dis;inguish

phonemoq ln qpeech (Wepman, 1959). A hearing los) reduces auditory

'd{scxlmtnntlon, but poor discrimination can exist without a depressed

,l

threshold of hoaginge Sanders (1971) on%qxdered the development of
dud%%orv disnrimfnation to depend upon the type-of sounds encountered,

their froquenrv 1nd ‘their qipnificance to the child. I }

A qeriouq deficiency iJ auditory discrimination cquld effect

..

-all areas of langque deve10pment. Blank (1968) considered the reading

, L] : 4
failures of some children secondary to an oral languagevdeficit cauaed

L

(1046) <0ncluded that inaccurate discriminat{on and poor articulation
/

may b( «ommon fnctors in Both reading and speech diffidhltien.ﬁ It haa

Jeading teidiness level of children tends to become less ndequate

’
s

(weavet, Furbee 5 Everhart, 1960)

- QeveraI studies have exunined the effect pt the inadoquate

'_deVelopment of auditory dtacrinination on beginnlnl reldingq Durrell

M e L R

r

by an l:!ﬁillty to hear and discriminate sounds accurately,- Hildreth  _

o~

and Murphy (1953) obscrved thac among . their-clinical caaes nlnost evety



¢ child seen with reading achievement below the grade one level had a

marked inabitity to discriminate sounds ig wnrds_and concluded that this
is the =kill moct frequently deficient in beginning readiqg. Childreﬁ
with o poor duditery Gkills whur4f1 taught léading,by a phonetic approach
ire rIonr}y at a disadvantage (Bond, 19355. Thompson (1963).foun&

auditory discrimination scores uscful as predictors of darly reading

'
SUTCean,

Auditory discrimination may affect the development of auditory
: __— ‘ ‘ + !
memory, while auditory discrimination and vocvabulary may affect each

. .

other simultaneously. The child who has difficulty in differentiating

i

seninds probably will not learn the meanings of similar sounding words '
¥ . . e

i

" at a normal rate. At the same time, it appears to be ensier to
d1q<riminate soundq when the words used are familiar (Elenbogen &

lhompqon, 1972 Katz, 19679 . It “would appear that when discrimtnaﬁﬁon

3

]
is to he Aqseqsed, the child's 1evel of vocabulary should be taken into
: : .
'»account.‘

In the formal éésessmeht‘of auditory'discfimihatdon.‘thrge* )

pener al,approaches-atg’used' Some experimental :Br&\!ff;done on
N

the discrimination of tones of different pitch, loudngas and duration
(Buktenx(a, 1971) with adaptations of xhe Seashore Test of Hulical

dlont (qeashore, lewis & Saetviet, 1928) ‘A secdhd approach 13 the
’ 1}
use nf ptcture testq in which the exaninet saya a word and the chird
. : 3
‘iqelecta a corresponding picture. In the third approach, the exlninet ;'

.

\.‘

‘ eays two words and the child 1ndicates vhether the untds he heltd wote '

the -same or were two different WOrdd.



The effect of vocabulagy level oa test; of auditory discrimina-
ALion has heen discussed. Anoihér factor that may~affect Aiscrimination
scoeres s #udituxy memo;v (Gocizinger, Dirks Q\Baer; 1960).
"In bu@mary, it appears that7ther;’may be.a considerable amount
of rhlatioﬁsnip among api&tties in discriminating SOuan-in words,
Articulation, carly reading, particularly whenfa éhonetie Approach

is used, vocabuiarykgnd the recali of auditory stimuli.

v .

(h)-AQﬂ{;é{x Cldéure and Sound Blending ' ' : "

Auditory closure and sound blending appear to be rather
v~schitxc qkélle which have not been 1nvestigated fully as yet. Cloeure

refers to the ability to perceive incomplete stimuli as whole (Sanders,

-

a%ll) which Thurstone (1944) 1sola£ed as a factor of perception,’
'Auditory closure appeats to "be " 1mportant in understanding pattinlly

heard audito:y messagel and may be of.grent 1nportance to the partially

. deaf‘or bilingual child. Closure mgy be‘blced in part on vocahulary
and discrimination

Sound blendlng, the abiIity to hear 13013:63 sounds and blem{

»

- th(m into words was f0und to’be related both to cloouré And to

b

L spe mm (Bgatyne & Hichiarafote, 1969) . In the uhool chnd,_akul

‘at sound ‘bled¥ing may be - related clogely to exposure to a phoqptic

12lpproach in reading, as well a. to clooure. di!crinination. auditar?

' e R ‘;./'- ' — l.
.memory and vocabulary. . e - y,  T s

. Closure and nonnd blenﬂing are uoelled by vii’ioud teiu. : OI!G

Y

'of rhe maqt flﬂiliat‘inlttnlnnts 1n use: 1- the Iliianil Tost of’
&!

"*Paycholin301stic Aqllitics (Kirk NcCarﬁhy [ Kirk 1968).

i

N

]

*

o



(¢) Auditory Memory and Sequepcing
Auditor& memory and sequencing appcaf~t0 play an important role

in several aceas inmcluding language development, vocabulary and
o S
articvulation ¢Eiscnson, 1965). A deficiency in meaningful auditory

memoty may lead to a tendency to confuse instructions and a failure to
learn from nuditq}y presentations. Zigmond (lébp) found dyslexic

chitdren to be deficient in'bbthkmedningful memory for sentences and

4

' nonmeaningful-memory‘for digits, rhythms, words and nonsense words,

De Hirsch, Jansky and Langford (1966) found the nonreaders in their

sémplé‘td'be inferior to more successful children invtheir 3rnsp of
] . .
story details and in sequencing.

. v . L .
Sequencing, the ability to recall events in the ordet in which

they occurred m":be a skill which transcends the usual division

E I
aseumed to differentiate auditory and visual perception. De Hirach :

' (1967) referred to sequencing as the child's ability to pattern events
in time and~space. When temporal patterning ability 13 1nadequnte,.

varjious Qevianb.behaviours_may OCCur, including confuaed word orderg
: . . ' . . M - .. . - .

an’inabflity to learn arithmetic and extreme difficulty in copying
I . - . . B . . .

.Shapes. o

Many tests of auditory memory and sequénéing are in éaﬁmon'une,

rénsin§ frOﬁbtapping to repeating ééntencéb and retelling stories,.

S B o~
f(d) Vocabula;x R f‘ ..‘_;« . o
e Vocgﬂ‘lary development val di.cun.ed bri&fly both as ft ipflu-

ences and aa it in influtnced by dilc:inination, clovur- and -llory

":Knouledge of word meaning is a bauic ukill in language devolépncnt nnd

,'appearg to depgnd on the integrity bf a nunber of underlyin.};bilt;i.t,
: : . a



. VA

10
Vocabulary commonl, is assessed bv having the child indicate
: 4 -
. pisture which correspords too the ward gpoken by the examiner or by’
the child orallyv defining words,
(e) Visual Pijure-Ground Discrimination - s .
An inability to fixate visuallw on certain stimuli while /

rglegating other stimuli to the background seems to present seme
children with serious learning problems, ?ailing readers dn the

Vdeiﬂirsch, Jansky and Langford stud&'(lgéﬁ) differed from slow starting

. ’

roader's on several factors,‘-including severe figure-ground deficits.
\1]VPI and Hagin (1963; 1966) found that childhood dyslexics who [/Vf
achioved adequate reading ability as adults tended to be those wh” |
d1spldved few figure—ground’errorq as childreu ,Figpre—grouqd
dlfferentiatlon eas found t be‘related to reversal tenaen ‘1ep

(Krise. 1952) which are con idered as a problem onlyvif they persist

aftor lhn age oﬁ seven or eight (Hovard & Templeton, 1966) '/_
: I;a summary, .figure-ground' discrtmination appears to be a basic
qklll in all visu:1 perceptual tuks‘# When dlscrimination 18

dev e lophl 1nad9qu.1tely, there may be confusion and hesituiona in the

. lntérpretation of/v-iaual stimli leading tp a vatiety of :eﬂins.

W r1~t-1ng ’ motor a

- l-requentli Yigure-ground diacrimimtion is asu,

pi e!l‘s._ The relevant visual stiuuluc aay be obscdt'! l{z‘ .

o r it may be superiuposed on other figures. 'l'hc child uy h. qﬁod to

show the exaniner the required figure pt he uy trlce oven’ mﬂgure. -

I8 e
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(f) Visuyal Closure

Visual closure, the ability to recognize a shape or a word when
mlv part of it is visible, may be”reiated to figure-ground discrimina-
tion (Ayres, 1965). Elkind, Horn and Schneider (1965) found visual

«losure positively correlated with general feading ability. Tinker

(1965) discussed the tendency of both children and adults to use only .

pnfts of words fo; identification, for example, beginning, ascendiné

and dvéconding letters. When reading is rapid, the reader tendsfg%

rely on closure and context cues for most word-reeogdifion. Gdios
7(i938), fn her factoral ona}ysis of perceptual and reading tests,

found one of the two factors isolated to be strength of closure which

) \

she considered to be related .to the ability to keep in mind a figure

against distraction., This descriptidﬁ appeats to relate Goins

clesure to both visual memory and ftguxe—gtound'discrimination.

R

Gmod vigual closure tests do not appear'to be readily available. ’

(

o , A
One that is 1n common use is the visual closure subtest on the Illinoibﬁ'

Tedt of Pavrholinguistic Abilitie. (Kirk HcCarthy & Kirk, 11968

whx(h th( child: finds partially hidden picturea of common ob cts.

-

..This tasP ‘may not be clogely related to clooure in teadins and ‘is

‘Cﬁsily contaminated by previous experience (Golden & Steiner. 1969)
: “ .

'f(g) Visual HemOty and Qeguencg_gf

T

Children whn are poor at reading (Vernon, 1971) and opelling
'(Bannatyne & Wichlarajote, 1969) fre&uently have shown vilull ne-ory

’-deficits.' Lyle and Goyen (1968) 1nveotigated three aopecgo of V1su31

memory,.inmedtate recali? delayed recoll and ooqaentiol rocill ketardod‘j

\readers performed at a oignificantly poorer level than not-al teoderoi

¥

2 ) R . T . s



e

]

on ol three tests, but i ranner similar to that of younger normal

readers. Theg asthors concloded that visual memory is a developmental
o

skill, that raferdecd teaiers appear to show a general perceptual

Y
deficit and LZA! thic defi it nav be related to Goins' faptor of speed
of decoding (Goins, 1958).

Vilnal memary apﬁpars to be a complex skill, based in part on*

& .
u\uurate"iéual discrimination of stimul{ and a sequential, possibly

-

spatial, 'Pl(m?nt which ag vet has not been Llearly isolated and defined.
;v’
Many, tcchniques are uged to assess’visual memory including- bead
»

qtr1nginn, memoryv for designs "and the recognition and/or rveplication of

o -

1pﬁtofﬁ‘nnd words,

et
N
i

(h) éggzing

Visual-motor skills frequently are assessed by analyzing

children's ability fo;copy forms and symbbls. Research findings on the

-

'effe}tivénoas of copying skills as predictors of futyre school perfor-

'aﬁCe are not clear. Copying was one of the major weaknesses of the

_ ail!ng rodders in the de Hirsch Jansky and Langford study (1966) .

. Ktphﬂfc (193#) analyzed differences between high and low scores in the

Motropolitan Reﬂdineqq Tests (Hildreth & Griffiths, 1955) and found

A
..

thuat thyLng qcoreq shqwed the most variation.' The implications of

thiS‘findihg were not discussed : T

i ﬁhe relationqhip between copying and school achievement is B

L

N

ochured &o some’ extent because varLAus tests appear to 3ive different
rosults; vFamiliar tests 1nclude the Bender—Caltalt (Bender, 1938),_ .
the Goodenough Harris Drau—a-Person (ﬂarris, 1963) which 13.5 dtau‘}ng

e
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rather than a copying test and ghich is included in an adapted form'in

the Metropotitan Readiness Tests, the Visual Achievement Forms (Winter
hooen Lions Clubg 1955) which-are inrorpnrnt(d in the Pur&ue Perceptual
Motor furves (Roach & Kephart, 1966) and the Craham-Kendall Memory for
\ .
Designs (Craham & Kendall, 1960) which includes a strong visual memory
. component,. The Draw—a-bersnn testgfpponrs to have the leest in cpmmor
with tnrcothvn tests and nppears to he measur{ng abilities besides those
. tn the ;)(-rceptlxal—rnotor area )(Waters, 1961). Keogh (1968) founthat at

all ages, children in the poorest socio-economic areas showed the lowest
, : ‘ .

scores on the Bender-Gestalt; but not necessarily the lowest scores on
the Draw-a-Person, |

There hnve been se;ernl attempts to use the results of copying
and drawing teets as pre@iétnrs of school acnievement. Huelsman (1958)
considcred thntthe (e]ationsnip hetween copying of_the Visual Achievement
Forms and reading disappeare‘when 1ntelliéenCe is held constant, but
'otnef inveecigators (Robinson, Letton Mozzi & Rosenbloom, 1958) found
the rvlutionsnin_:o.be inw but constant at the grade one level A three
'véarjseudy (Rohinsdn Mozzi‘ Wittick & Rosenbloom, 1960) was done to
,determine the relationship of Viqual Achievement Form scores wich othet
measares at grades one, two and threer Visual Acﬁievement Test scores
of grade one children showed a slight relationship with grade one
sooréq~|n reading and intelligence. but not with wniting or 'visual ;f
effiviency The grade one Visuai Achievement Teat scores remaLned

significantly related to the reading achievement of the children when

4

they were in grades tuo.and\ch;ee. The Visual Achlevement Test scores

-'obtained by'the.cﬂ.ldrenfln grage’two'alsovwe;e'relpted';o‘teaaing

-achievement, ' However, the Visual Achievement Test scotes obtained
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when the childron readhed rrade three showed ne redationship with
. - .
ceading achi®vement., A mredicvtors of teading failure, the scores //~
' 5 AN .

wvere of limited value, idvntitylné onlv eleven of the twenty-four
children in the dower thyri of the reading class,  This study appears to

indicate the change that occurs in perceptual skills after age six and

the difference in thg}r significance tor school learning at various age
. . * .
ftvelse 1t may be of considerable Importance to assess and develop

deficient visual-motor skills in the preschool and grade one child, The.
role of these skills in the -learning of the eight or nine year old child
:ﬁq(’ be minimal, ‘
Performance on the Bender-Gestalt and reading readiness tests

B

was tound to be associated (Snyder & Freud, 1967). Keogh and

!

Smith (1967) examined this relationship and found that while high

Bender scores were genérally associated with good school achievement,

therc¢ was no clear relationship between poor Bender scores and
achievement, 1hesv authors suggested that the Bender may serve as a

useful srreening device to indicate young children who may later

Q

Jdevelop diffirultv with school léarning.. : » : B

" In summary, while copying and drawing tests cannot be
conmidered as QUffxcxent by Lhemselves to 1ndicate children with
N a
p&t(nt1al loarnlng problome they may serve as useful'and quick

. I

svrooniny mnolq to docide which children heed further assessment. The

.

most useful copylng test 1n terms of prediction might be one that

‘include‘; both desiyns and letters, as does the (opying subteat ofm

'Metropolitan Readiness Tests (Hildreth & Grifflthq. 1955) . The use of

“copying tests with children over- etght years of age Seebs less suitable .

than their use wtth yOunger children.~ Copying and drawing tasks
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require the use of a conplex et of skill. including fine motor
ch-ordination, figuro—gryund discrimination and a knolkledge of
) [
two=dimensional vpatial relatjons, .
"
., ’ ’ :
b ©ointellectual Assessmentl, Per, eptual Development and Reading
5 As Vernon (19¢0) indicated, intelligence test items, even
Kl o 4 ' »
bh, those described by Thurstone (1938) as cbntainlng a high degree of the
; verbal-educational (actnﬁ$\QL§u contain a spatial-perceptual component.
Ekz 't is inevitable that both auditory and visual perceptual abil{sies will]
» ’ ’
™

int Tuenc ® intelliéonro scofes. At the younger age levels, the Stanford-

’
“inet (e loade

-~

d heavily with yisual perceptual tasks (Frostig, Lefever

L Whittlesev, 106}0 but these hernmo less common at later age

levels,: Tho wcchqler 9caleq give bonsiderable weight to visual
. v L .
"'HQr(<ptunl and visual-mo;ér'qullq at» rald” age lovels. : o
- J
) ‘ a(Farlane 9mith‘(1964) ronaideredcthat educational selection

. )
7

/prﬁ«‘duxes tend to diffé?entia(’ in favour of “children Vith superion

. \nrbnl,nhxlity and

ngainsgsthose with superior spatial ability. Gen-

l
«rallv this seems ‘to be true in reading, as many studies have found thac

\

nildroa who fail in reading tend-to be more deficient in verbal than

. . »

theospitial factors,  Almegy two-thirds of the readimg impajred
LI ‘

addren studiz-d hy Huel

.

sman (1970) had lower verbal than performance

S Lo seores and generadly were, low athe 1nf matxon, arith-
T uud coding subtests. 1honpqon €1963) poor readers to -

. N . - “ . ,r ’ )

Fos significantly higher on porformance than on yerbal intelligence

agores. ROSG&ILh findings summarxzed by Stranq (1969) indicated _that

K2l
* poor r(adors tend to be’ charactem'dﬂ P
. }!h'ﬁ

ow. verbal scorea and to be

P
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extramely low in the information, arithmetic and coding subtests of the

BT R
vechsler Scales, with the digit span subtest trequently being the lowest
r . - " .

of all. Kinsbonrne and Warrinpton (1963) found two gréups q{\backwafd
tooders, the group described in the previous studies ;ho were verbally
inefficient, and a second group who had lower performance scores than
verbal scores on the Wechsler Scales. This second group was extremely
low on the block design and object assembly subtests, which the
authors felt was due to Qeficiencies in sequential ordering and an

L 4
lhablllty to recall and manipulate éequences. These conclustons

. .
topether with, Strang's (1969) finding thal digit span, a verbal

4

;pquont}nl memory task, was often the lowest score among the verbally

) - ,
Jeficient vﬁildren,appear to suggest that sequencing is an ainity
which mav strongly {nfluence both verbal and performancé scores of the
Wechsler Scales. |

Olson (1966 a; 1966 b) examined the relationship between

scores on th Frostig Developmental Test of Visual Perceptio:.(Frostig,
Lefever & Nhitt%@éey, 1961) and the California Test of Mental Maturity
(:ullivan Llark & Tiegﬁ, 1957).- Children assessed were 1n grade three,
the tevel at which the authdrs of the Ftostig,test consider the effect
ot visual perceptlon on othg¥-behaviours to/ be decreasing rapidly : -
(Frostig & Maslow, 1969) Olson (1966 a) found ‘that scores on the |
(alifotnxa Test and total Frostig scores were highly correlated with
Lthe Frostig subtests of figute—ground discrimlnation and forl constancy
most qignificantly related toﬁth!’&;lifprnia scores.

te

In sumnary, it appears that perceptual abiligies ‘are aloelsed

4

s

N

"to &n unknown extent by tnteIIlgence tests, . Because of this, 1t was
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congidered desirable to cstablish more clearly the relationship between
v Do

specific perceptual test results and inteiligence tests, particularly

the Wechsler lnte]ligence Scéle for Children (Wechsler, 1955) because

~of its widespreadmyse'with school children.

evelopment’

. if

';ﬁ;‘%es tend to show slower development of
i

“.'C '! r ’
perceptual skillshﬂ‘é{db females. Males were found to have

»

greater difficulty Qi&h reading readiness tests (Carroll, 1948), to

make up the majority of failing readers (de Hifsch Jansky & Langford,

1966) and to make considorably more reversalq (Fabian, 1945) than

pirls, Bagrett's study (1966) examined the usefulness of visual ’

discriminat ion tasks as prediet;rs of first grade reading achievé;ént

and found éex differences in the effectiveness of th§)predictors used,
Males may experience slower development in éﬁditory'discrim— |

ination than'do females. There is some evidence of slower érticu—

lntory development\(?oole, 1934) whiéh_ﬁﬁy accoméény delayed distrim-'

iﬁation. Illingworth (1970) considered ;hat.delayed-ianguage development

i c&mm»n in some families; but may be mo?e prevalent in mAlé'ehiidren. 4

Such maturational delays hay'occur as a result of slow development of

[ . : .

part of the central nervous system.
o - ' )
Because of the generality of the finding that mule§ show

)

slower maturation of various skills, research studies of perceptual

devolopment should be controlled for ~sex ratios.
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. . ;.
Conclusion: Patterns of Learning Abilities |

There apéenrs to he sufficient information in évaileblc
1) .
rescarch to allow postulations to be haﬁg on the existenCe‘led“nature
ol certain patterns of learniqg abilities. These p;Etpfna’appear to be
based on underlying basal abi]itieg and to nanifest fhemeelveqtin a
. iL

range of behaviours which may be observed in school taski and tests of

intelligence,

(a) Visual Figure-Ground Pattern

The ability to f1x attention volitionally on a specific

the interpretation of all visual information. when it is

developed, there may be difficwlty in 1nt3’bret1ng pictures and in

copying.' Visual sequéntiai memory may be poorly;deweloped and the
]

porformance qubtestq on the Wechsler Intelligence Scale may shov

°

considerable acatter. Viqual cJosute may be telated(lo figute~stvund

differentiat m"n.
{

(b) Audltogx Discrimination Patte;n

The abiltty to discriminate speech sounds is basic to le:rninl

3

' sptoch and language. Poor discrimination may result in articulaﬁion

|

‘errors, poor level of development of vocabulary’ and auditotT neﬂOty,
{nadequate auditory closure and weak sound blending skills.

The

verbal ‘subtest scores on the Wechslet Intelli;ence Scale for Children
e : . . . .

may shqw_scatter. S

]
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(c) Spatial Pattern

The abiiity to understand the use of space'may be basic to
etfective drawing and copying. There is research to suggest that thee
recognition of spatiai relationslilps is important in learning arithmetic
(MacFarlane Smith, 1964). The spatial pﬁttern may be related to the

figure-ground and/or sequencing ﬁatterns.\

(d) bequencing Pattern

Sequencing appears to be closely relatﬂd to auditory and visual

memories. De Hirsch (1967) defined sequencing as ‘the ability to pattern

bvents in time "and space; Therefore, sequencing may include the
‘qpatial pattern and may influence the l;:rning of arithmetic. Futtker
| research is needed to establish the nature of space and sequencing and
-how they'relate to intellectual and academid tasks.

Sequencing may effect any ;aake invdlving_memory'whichlon'the

Wechsler Intelligence Scale for Children might include -the subtests

of arithmetic, digif.apan aqd.information. .

(e) Vocabulary Pattggn o  :' . : | L e
Vocabulary is not considered as a basic perceptual ability.-
' However, knowledge of word meaning appenro to be related to some
©perceptusl abilities as, for ex.-pu, .mmory dilctinimtton
'(hlenbogen & Thonpson, 1972) Thi- otudy t;eaccd knovled;e ot word °
neanings as a prcdictor variable. Tht vocahulary pnctotu nny 1uc1ud¢
.vetbal subtests of tho Hcchslcr Scaloc. part of roadin; tu‘din.nn

testl, auditoty discri-in‘tioa. auditory -e-ory, sound hloudin; and

’-auditory closure. A -

N

‘.



Fhe existence and nature of these patrterns. of learning abilicies
are highly conjectural as yﬁc; However, {f programhing for chil&ren
with }earning difficulties is to be effective, specific deficits and
groups of deficits muse‘br isolated.and their influence pﬁ»the child's

P

Jevelopment examined as rigourously as possible, :
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CHAPTER II1 -

SUMMARY OF RESF.A'RCH", DEFINITIONS ANl') HYPOTHESES
summary | Of R('fdr- h

Auditory and visual abjlities develap grddually and in the

pre—adolescent child, a wide range of abilities is regarded as normal,

S

Coﬁorally; ft is assumed that lags in Lhe.devolopment of abilities méy

. occur as a result of inadequate experience, central nervous system or |

. other phvsiélogiéal deficit or may be Qitﬁin the lower 'level of the

o : - : . ’ ..
normal range of abilities, Regardless of'its etiology, such a lag may
prediqpoqe the child to various intellectual and 1earning difficulties. ;E

1
The relatlonships among certain auditory and visual learning abilities T

and éarly academic and 1nte11ectua1 deVelopment were 1HVest1gated 1n

~this study. i C : T , ‘:‘ .

.

Research, often dome by reading specialists, has identified

’ ~

qvvoral pcrcnptual abilities as 1nportant in the first years of schoaL,

’0 .

Bv(auso of Lhiq, the qubjects in thls qtudy vvre five and 91% years of

r:ro. Anothcr reason for using young school children is the reported
. i -
rﬂpid Ubfrea“e in thP direct influcnre of pctception on academlc e

e rﬁ»nnln(v after the primary rrtdoe.‘ .

A numbvr or vxqual and audltory learnlng,ab!litics havo bOv ”; _'__ o

1gtound to be related to early school progrees. Auditory discrimination

fj'appears to be basic to the devalopaent of receptive lﬂd expteslive ”*'
language,and has been related to readtns. auditory na-nry and

;1>‘vocabulary.' Auditory dlleriliuatlﬂn -ny influence audieory.clo-ure

:and qound blending, both of vhich have been llnked to succeﬂs La early

' i - N et . . I ~ T 4"' . . o




}fading experisnces, Auditory memory and sequencing havo'boen found to
be deficient in manv children oxperibnc;ng failure in reading. The
fvlationship hetweon aditary memory and auditory discrimination haé
not hecn clarified,

Vorabulafy is an intrinsic'part of language development. It
appears that vocehnlary, qunitory memory and nud{tnry discrimination
are related;'bnt this rvlationéhip requires further ekamination%,

Figure-ground discrimination, visual'closure.,visuaIAmenory and

4

the ability fe recopnize spatial relationships have been related to

' Y

reading and nrithmetic achievement -~ The degtee of relationship appears

to depend to a nggsvex;ent on the agr of the subjects studied

‘honnr1lly the relatlonqhnp is moderate in rrades one and two but

tOnsidcrahly weaker after {rade three._
Copying appoarq to involve a (omplex of visual-motor 9kills.

Overly nptlmiqtlc claime haVe been made as to the diagnostic value of

" certain copylng tostq. As wlth'other viqual perceptual assessment

_~to<hniquos, Lhe nbnliby to copy at the aFe of five and slx years seems

tn h:&e A mnd(rnto rclationship uith future school achievement ﬂ"

[}

a Whon an inhtrument tapping a wide range of visual and auditory

' sLill& is uscd, buch as the wechsler Intelligence Scale for Children,

" Lh( moqt common finding is that poor reaﬁers tend to be deftcient 1n

. vprbal 1b111tieq However. when a large numbar of children wich

 those wha are 1ow m verbal skills and those whou chief difficulttea T

reading problens are exanined carefn11§ two gruspa cppegr to e-arse.

"appear to bo asqociated wtth visual tasks.A Subtedba requiring

L

‘ }sequencing and nennxy may: :end to bc lou 1n both. the verbal and
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nerformance areas. Despite its commori use, Jit}lc evidence is
’avnilablo on the rolg of perceptual abilities in Lﬁe Wechsler Scales.
Ihis was examined in the present study.

The' auditory énd visual abilities mentioned above were asse:sed
in this study dna Lh;ir rolationships-wlth cnrh»nthef, with Wechsler
;;intolllﬁonce scores, with reading readiness and with early achievement
| \in reading,_aiithmo#tc And spolligg were invcstigatca. Both males and
females were included in the study to.avoid a se# bias, in view of the

common findihh.thai males tend ;leaturo mnré‘slowly than do femaleg;

kl

- R e

This is the level of academie achflevement as measured by a
standardized test. The subtests of reading, arithmetic and spelling
~ on the Stanford Achievemeng.Test,rPrim&}y I. (Kelley, Madden, Gardner

*

& Rudman;'l964) wérc adﬁinistered. -

(b) Agkitogy g g Visual Closurg

“.

Closure rhfets to- the ahillty to recognize as complete a.

stimulus Which is only partially presented »The.AUditOTY and Visual_
I

B (lo sure. qubtests of the Illinnis Teqt of Psycholinguistic Abilities

(Virk & McCarthy, 1968) weto uscd

(C) udgtgr_-y_ g;sc;;m;gat ion

Thts refe 5 to the ability to differentiale betueen aimilar . .

sounding auditory stiuuli The Goldnan—Fristoe—Hbodcock Tent, quiet and

LR

noise subtests. (Goldnan, Fristoe & Hoodcbck, 1970) uas used.
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Gy Auditory and @isual  cgqueatial Memory - hMonmeaninagful
A R Al BN Sl ematy ot M

Nonmeaninaful sequential memory refers to the ability to

cemembicr the tdontity and order ot presented symbols.  The Auditory

and ;Vx sual Sequentaal gubtes e of the c1)1 1ot Teat of. vsycho-

Fingurstre Abilitios wers usod.-

() Auditory Memory - Meaningful

JMeaningtul auditory memory 1s the abllxty ro re(all sequences

i wordse u\d rmntnnf es.  The Auditory Attvntion Snan Related

Sollables subtest  from the Detroit Tests of Ldarning Aptitude (Baker &

cetand, 1393 was used,

) 'I-'.r_r}_ff_!: 14 V_i.",({‘:‘_l. I:»r(:ﬂ)tu)g Heores
[ . . R

The Frostiq pevelopmental Test of Visual perception (Frostig,

Lefover n Whittlesey, 1963) is ‘widoly used in schools, It consists of

Pirve jubtests purported to dssess various visual perceptual abilities.

sectos of the five subtessts 'and“t-he total Frostiq 't(\st'u}ere used.

. A\
civ o dutetligence Leores

mtolllqence was used to refer to thn Verbal, Performance and

’ r

Futt ccale seores of -the woch.,hr Intelllqenco S(‘alo for Chxldron

{Wehsloer, 19’)5)' All V(‘rbdl .ubtestq and all pcrformance subtests

Cxee ptt Mazes wort‘ admxnl tornd

. (h) Readiness q_g(j _Rj.;a_dian

[} - . . L : B L.
-

Rvadan readmnqs qcorhs were fron thn Hetrn’pohtan Readtnese

"ro ts (mldrcth, anfxth s. Hc(‘.auvxan, 196‘3) 'l‘he tom rcaqu
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.
ot s owas o ased tee redbor too tne gttt eeded for heginming
vy, the tirst antrodu toon to pranted Jottor and words an qrade

e, whi te early reading wan uned to reter to rcading an the pramary
»

Y oach

(i Sound Klending : .

This is the ability to blend sounds into meaningful words and
may be an important skill in early reading (Hardy, Stennett & Smythe,
1975) In this study, it was assessed by using the Sound Blending

"subtest of the IlLinois Test of Psycholinguistic Abil{ities.

(if Spatial Relations .

Thic refers to the ability to relate objects to each other im

three dimensional or two dimensional space. The Ayres Space Test

4

(Ayres, 1962) was used to assess spatial relations.

(k)~Visual F{gure-Cround Discrjmination

| Fif&re—ground dISCrimination is.the ability to attend to a
retevant stnmuluq in thc presence of distratt$ng background stimuli
‘11 wis 1ssoqqed by using the bouthern California Figure-gtound Test

 (Avrvg 1966) and by the figureoground subtest of the Frostig

Dev Llopmental Test nf Visual . Perception.

-

o (l) Vogabularz

knowledgo of word meanings is bnsic to vorbal reception and

expreqinn and was aqsesqed by the use’ of the Peabody Picture
A

~ Vocabulary Test (Dunn, 1959)._ In the Peabody, the -subject selects

e

: ‘pictu-‘t"e_‘t‘o illugtrate the erd spoken by.the exmiinqr.
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{m) Learning Ability ’2".”

This term is used for any ;kill which epparently must be
partially developed at least before a new and possibly more complex
skill can be acquired. For cxample, a certain level of auditory
discrimination, vocabulary and visual memory may 56 learning abilities

required tor reading. In turn, a knowledge of recading may be considered

as a necessary learning ability for the mastery of social studies,

(n) Pattern of Eggfhiug épilities

* " Ihis term is used to describe two or more learnipg abilities
e .

“which apprar to be related beyond a chance level. A patkern of

learning abilities may~inciqu perceptual, readiness, academic and

intellectual skills.

Hzpothesée

. The revik ‘of related research didinot_lead to firm

hypo tulates used as bases for investigation in -this

rsLud" 4 ibed as expectatious rather than as hypotheses.

Thcy-é} rize those relationships which appeared to be &

e basis of previous research which had tended to

N

‘ships among relatively small. numbers of_gﬁlﬁities. N
”id overlooking significant relationships which mignt '

not have | examined in previous studies, 3 nunber of relationships

in edditx :o those specifically hypothesized (i e. pected) vere

examined. this study

f-;é Relations of patticuler euditary and visual abilities

.v uitn readiness, achievement and Hechsler scotea. T .

.‘,
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fﬁe tirst scctioﬁ-wa< concerned with identifying abilities
which independently correlated to the greatest extent witﬂ subtestr
and total scores on the Metropulftan Readiness Tests, with grade one
achievement in reading, arithmetic and spelling, anq::?th subtest and
total scores on the Wechsler Inteliigentv seale far Children. A
- division on the Mctropolitan subtests was expected, with visual
abilities related to the subtests pf Matghing, Numbers and Copying,
nnd.auditory abiliiies related to the Word Meaning and Listening
subtésts. It was c*pectcd that both auditory and visual abilities
would hv-rvl'atm& to the Alphabet subtcs.t.

“1In rev&ewing the literafure,lit appeared tnat auditorj é?d
visual memo}y, auditory Uisériminatiun;and sound blending were closely
ussocigged with carly'reéhing,‘while ;patial relétions and possibly
figure~ground discrimination were associated with arithmetic. It was
expected that bnly visual abilities would be related to tﬁe Performance
subtests of the Wechsler Scales and only auditory abiIities would show !
'rolatlnn;hlps with thé Verbal subtests. .

To investigate these expectations the following’stateméqtg
were made;. For é;atlstkcal‘testing tliey were sfated ;ﬁ null form.

I. ta) No.auditory abilities asseséed in this'stﬁdy have
stntxatirzlly sxgnlficant relationships with reading readiness géﬁ?;s;‘
grade unn achievement scares or Nechsler 1nte}llgence ecoteB;

"‘i. (b) No visual abilities assessed ig this study have ““
statistxcally significant relptionships wtth'reading readlness |

- scores, grade one achieyengnt or Wechsler intell{genCe scores. @_" .

V
.
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1]

tions of proups «t predictors to criteria variables.

lhere is @vidence lrom previous rescarch that auditory and,

Looa lisser extont, visual abilities are important in early reading
and intellectual development, while arithmetic appears to depend
primarily on visual perception.

2. (a) Readiness tests such as the Metropolitan assess a

number of areas which have been related to reading and arithmetic
’ . ,
abflities. The auditory and visual abilities considered to be wost

'rrlated to school readiness were identitied as those which'éhould
] . .

r\‘

nesl predict thé vfitcrion variable o} readiness as assgssed by the
pMetropolitan Readiness Tests.  For étatistigal testing, this was
stated in tie null torm:: 5

With the total readinéss scoré as the criterion variable,
.the following are not impon&ant.prediétor variables: auditory
discriminatinn; auditory membry, vocabul#ry,”visual'membry, figure-
ground discrimination and spatial relations.‘

2. (b) There is evidence from previous research that certain
dudiiory'dnd visual abilities are related to success in early reading
* . . . »‘ R - . »

and it was expected that these should predict best the criterion

variable of, reading achicvement. In null form: .

With readlng achievement as the criterlon variable, the

fblrowtng are not important predictor variables: auditory memory,

visual memory, vocabulary and auditory disctimination.

~

?. (c) Arithmetic ability has been related to undetstanding

gpace and figute—ground»discrinination has been considered as

L& . s

* R ..'.A,
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o

[

aece dary te spatial concepts. It was expected that these abilities

wonld ne the best pr?dirtor‘variahles for arithmetic achievement. In

-

Wil terme:

‘ With arithmetic achievement as the criterigpn variable, the
. - . ' ’
jollowing are not important{ predtttor vartables:, spatial relations
! o . ¢
wd figure-ground discrimination.

-

', (d) T'he Wechsler verbal score hjs been related in previous
~
researcn to knowledge of vocabulary which has, in turn, been related
' .

(r auditory discrimination and auditory memory. It was expected that

(hese abilitjes would be the best predictar variables for the Wechsler

verbal score, 1o null torm: ’ ey .

With the Wechsler verbal scoré'JSx}hk criterion variable, the

b )

¢ . '
tnllowing are not important predictor variables: guditory memory,

wudltory ‘discrimination and vocabulary.

2 (c) (linlcal evidence and previous research suggested that

<o

. ! ;

tie Ncchslcr ner{ormance score was related to visual abilities’ qg/weii’ks

—

to arithmetic achiévement, lt was expected that these abilities vould

b thre best predictor vaiiables for the Wachsler performance store.~

In pull form:

-

With the wechslcr per!or-ance score as, the criterion variable;

the fnllowing are not important predictor varlables. ﬁ?a‘?&? relations

and v1sual fxgure-gtound discrimin&tlon., C .

Y -
-

" S T Relations anon; pa‘xiculat auiltory and visual tests,
n .

. thhin and acrqss nodes..

At the present time there is 1nsuffic1ent infor-ation on the

il relatlonshlps auong the tests USLd in this study. Clinical evidence -

¢ g - -
. : Y .
4 ]



suggested that avilities sucn s visual tigure-ground differentiation

and spatial relations may be related to each other and to other visual

measures.  Previous rescarch has shown that some tests of auditory
discrimination, vocabulary and auditory memory showed relatively strong
relatienships witn eascn other. There is.only limited information on

. . L d » . : I3
telationships between auditory and visual abilities. 1n this study,
. '
© all relationships among the tests used were examined. For statistical

testing, tae following statements were made in the null form, ;
S

- There 4are no statistically significant eorrélations among the

results of the following predictor tests:
3. (a) All auditory tests.

.« 3. (b) All visual tests,
3. (c)'All auditory and wjisual tests. .

4. Patterns of learning abilities.

kS

B

Previous research indicated that certain abilities may be so

- B . 5
_strongly related ss to form identifiable patterns of learning abilities.”
It was expecied"that the Wechsler performance scores would show strong

re Lattonships witth certain visual dqilities. the Wechsler verbal scores
with certain auditori abilit{ég; the'arithmetié and'copytng scores with
/ ' ! .
gvyta{d visual ablilities aﬁzlthe total readiness scqreslvitn Qecﬁsler.
vvgbal scores Qnd'Ce(taiﬁ auditory abilitiés. The pattefﬁs.exPQCted"
’ Qre‘giveﬁ Below: stated in the nuil fbrﬁ.
| '.The following ‘do noi prear to io;- an ideétifiablg'patteiq of

+

legrning abilities;

Pattern A - Wechsler performance, vl:ual‘figdrélgrOuhd
discrimination, visual memory and visual closure scores.
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Pattern B - Wechsler verbal, auditory discrimination, meaningfui
and nonmeaningful auditory. memory, vocabulary, auditory closure and
and sound blending scores.
‘Pattern C - arithmetic, copying and spatial relatioﬁS'soores.
. : - '
Pattern D - total readiness, Wechsler verbal, auditory

discrimination and vocabulary scores,



CHAPTER 1V

’

INSTRUMENTS, SAMPLF, RESEARCH PROCEDURES AND LIMITATIONS

instrumentg Used for Data Collection

A frequent problem in studies on perceptual develbpment is
confusing terminology, which is increased by a tendgncy for investi-
pators, to develoé and use their own devices for measuring pergéptual
wilities, In this study, only commercially avaiiable, relativély
standardized instruments, several of which are in common use in’clinics

and school systems, were used..

(a) Wechsler Intelligence Scale for Children

The Wechsler has been described as é well-standardiied, stable
inst rument (Buros; 1965) and as the best availpbie CQmpeﬁdium‘qf
individually administered, subjéct c§mparison teéhniques-purﬁorting to
‘ moﬁsgro intefligence (Bﬁros; 1972). Two furthér considerattbné we;g
impnrtﬁnk in solcctihg the Wechéler. .it is in veryucommon Qsé and én&
1nform1tﬁnn as to poqsible deficits which may be reflected in subtest
sroreq %géuld be useful, In certain circumstances, the Hechsler could
be regardod as a Q(reening devica. Furthernore, in a study\of visual
1nd aud1tnry ahilxties the wechsler is hishly suitable because of its'

\ - -
division 1nt¢ verbal and petfurnance lubtelts. .

as

(b) Illtnois Test of sxgho;;ngggatl Ahlli&.&!

A

and was baaod on the co-nuaication -odel ptOpOled by-chood (l957)

[ . L . ’ ., * . l‘*“ . L . . i :

A : <

1he/brgg1na1 experineatal version of this cest appcared 1u 1961vﬂ“v”>
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TQb ¢xpetimental edition led to extensive research and Aad considerable
appeal tor clinicians as it appeared to provide s fficient isolation
of deficient abilities to allow for practical'4;mvd1al suggestions,
%ovo;al programs were developed to nQorcumc dc(ivifs identified by the
lllinots,'fnr vknmpIO, ghnsv of Karnes (1968) and Bush and Giles (1969).
Test~ -retest reliability for fifty-five six year old,chfldreﬁ is
reported by the authors as being 0. 70‘for szual Closure, 0.86 for
;
!Audjtor)?;eﬁuential 0. 38 for Visual Sequential 0 71 for Auditory
Closuare and §.42 for Sound Blending (Paraskcvopoulous & Kirk 1969)
‘Tho I1linois subtests used in this Study,‘V1sual'and Auditory

Closu;q, Visual and Auditory Sequential.Memochs and Sdund Bleﬁding,
werp selogéqd for specific reaéons. The CIQSure and sequenfial memory
subtests appear té allow én estihation of an ability which appeard'in‘
" both-the duditory and v;sual areas. Sequential memory appearq to: be |
an impor tant Skill in early ;eading and may be weak becausé of under- _
.lvlng perceptual problems. Perception ‘and pﬂst learning mayaaetve as
a basis for closurc. Sound blending appears to be 1nportant for succesa
 in phunetic word analysis and may be based to a considetable extent on
auditory discriﬁination._ | | . e

' llke Lhe Wochsler sbqles, the 11linois Test of Psycholinguistic
Ah)lltloq iq K familtar teqt to school psychologists, speech clinfclans
1nd rcading specialista. Purther infoﬂnatian on lts capacity to:@"“.ﬁw

'ixndicate underlying deficics uay prove ushful to ﬂiagnosticians and

"pregranmers.
‘ (h) Peabod1 Ptctng Voca lnr! g ; :‘;  o ;j};f - ;;‘u‘
The Peabody. 1n eoanon with no-t testl, i- leant rcli;ble uhea S

il v /.

‘:‘used with youug childreﬂ, uith a repottad reliahility ¢£v0.61'ht the



34 -

~six vear old level-(Dunn, 1959). The standard error of meagurement for
intelligence scores at age‘51x years isl8.61, which Dunn considers
satisfactory. .
Considerable infofmation on the QaL[dity of the Peabody {is
given in the test manual, The words were seléctnd'from Webster's
dictionary ;s able to bg depicted with a nicture.l_IndiVidual'words
wer;?selecten when the percentage of subjgc;s_giving corrgct responses
incrensed from'one age group to the next. In compéfing the Peabody
with Lhe Stanford Binet (196Q) voeabulary test cofreihtiong ranged
from 0.82 to O, 86 with a median of 0.83. Dunn noted that the
Peabody tends to give the higher score. The Peabody and the Wechsler
full scale scores.correlqted.at a median level of 0;61, with Peabody .
and'Wechsler Verbal at a median éngtelation of.0;67’and Peabody nna
Weéhsler Pénformance at n‘median of 0.39. Information is 1nc1ud91 on M’
the rel:*ionships between the Peabody and a nu-bor of school nchicv-cnt_
iteéts. i ‘
ThejPeabOdy was seiected for Enis 5:469 because 1t’3iV¢s-an

‘o

est imat.o of the level of . receptive vocabulary of a chil.d withuut

-
.

r@ui.rin-g expressive ab.ilitiea’. Thin uy be An lnpqrunt comldnutiou

. with children experlencing languase difficulties._ i:”,

o
, _(d) Hgtroggligan adggegs Tegge o
» The uetmpolitan tends to be highly rega‘rded. paﬂ:ly bcmn

. its authors 1nclud¢d an extenlivc ducunion mt tlu 1ntctptctuton 0!
 rest results (lqtoa, _1972) The mbmn mcnm ue:d m:u-.,
:Ligtening, Hatchina. Alphubet ﬂu‘ton md (:opyiu. 8 Thi authorq dim\l!ld

;Teach of’the suhteatl in teran oi cOntcnt vnlidtxy.i rh. "'tf°Polit.a fif ffa}§1

P
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total qoore showed a correlation in the range of 0.70 with other
readiness tests and in the ranyo of 0. 50 with the Stanford-Binet.
In terms of prpdictive validity with the Stanford Achivement 1est,
Primary 1, the correlation of the HP[FOpOli[dH total score with the
reading.and'ariihmotic guhlosts was reported at about 0.67.

Reported reliability. of the entire Metropolitan test by‘the split
'nalf method was above 0. 90 and by alternate forms was found to be 0.91,
The test iq designed only for the chIld beginning formal schooling and
itGQt reteqt reliability has not’ been investigated

In summarv, the Metropolitan appears ; ‘to be a well-established

..fnndinoss tcst nnd has the addgd ndvantage of-us; in the schools

' included in this stuﬂyﬁ,

- (e) Stanford Achievement Test - Pr;uggy ‘1 "‘ . “v

Thet manual reported the following splic half reliabilitie8°

. Word Reading 0. 85, Paragraph Heaning 0 90 and Arithmetic 0, 95._,Th¢“'

authors stated the test was set' up aftet an’ exaaination of

nappropriate cOurses of studies and texts, but, that users of the test -

[

nust’ dvtvrmine qubtest validity by conparing the . questions with their -

"\ own instructional bbjectivca. g
(O E rostix De g; ggggtal Tegt of Visual Percantinn f fﬁT_vo «
‘”‘ The Fnostig 18 nade up of f1Ve subtests, 1) Eye nptor j'y

LD—Ordination, 2) Figure—gtound discrilination. 3) For- conltancy.
:=4) Pﬂsitinn in space, and 5) Spacial relntions. A petccp:ual quo!ient
bﬂa;can be obtained tron che five sybtont .éoreo. '_”ﬁv"”’ ‘

‘i‘es‘t reiiabil,ity wu nportod n mt Intns upccially huh, u

fﬁ;is often the: case utth testa for youu. chiidren, r..c~t.touc rcliahilic,fVifif

A
: 3 .
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with a two week interval ranged from 0.42 to 0.80 for thé yafious
. » . :
©subtests, with the reliability. ot Lhe.perccptual quotient at 0.80.
By the split-ualf method, reliability with children of ages five and
. .

six years ranged from 0.59 to 0,93 for tue sﬁbtests, and wag 0.89 for-
tﬁe percéptual quotient, as reported by the authors. |

studies of the validity of the Frostig havé had varying reéul;s
(01506..1966). Results of fac;or analytic studieé’indicate that Fhe‘
ffosfig is a single féctOr test”fOr childrép th;qugh'grade two, with a; :
. additional.fadtbr emerging after'g}adé two, Therefore, the suhtest“
divisfons méy.prnvidé4no‘usefu1 différentinl~distriminatiop (Buros,
1972). ‘
| Thé Froqtip.tnst was svloctod for this xtudy.becduse it is iﬁ

Vtommnn use by qchool perqonnel dnd it appears to be useful at 1east at

©the graﬂe one and two tevel, in esttmating the child 8 ability to do

3(g) Goldman—Fristoe-Hoodcock Test of itory Qisctimination

This test has. two parts In the Quiet subtest the subject
:rospondq to a recorded word by pointing to a picture.i The aame
'technlque ts uhed in the Nolse subtest but the word is presented

' ﬂgnlnqt a background of school rafetetia soqus.~ The Noise subtelt
bxs consxdered hy the authors to give an estinate of the ahility to. ‘

:make auditory i{gure ground distinctiOﬂl.‘h E

lent retest reliability ovex a two week lntcrval v;; eltabliahcf;f; ”

hy the authors uith a group of seventten chlldren. -A ta-t-retclt

.'v ' o G
LorrelatXOn of 0. 87 for the Qulet subtes: and 0 81 for thc Hoise subtzat}; _

e LN
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was Achievedi By. the sPlit—half method, ?hildren f{oh three to six
years of age aghieved'a reliability correlation of 0.83 on the Quiet
subtest and -0.61 on the Noise subtest. |
. The authors stated that the words usedbin the test are famjliar
and meaningful fér young, subjects, but a-qqésthn ar}aes as:to the
,rnlc.uf intellipence in the interpretationfof the,pfctﬁres (BJros. 1972),
Tue a;;huts.assessed concurféﬁt Qalidity by coﬁparing classifi-
cations of "good"‘an& “poor” diécri&ination made on the test Qith those:
-made by exparienced cllnxcians - The correlation'between the two
‘estimates was 0.76, Wille more data on reliabllxty and validity are
. available than isvthe case with moqt tests of auditory discrininatiqn, .,
" more evxdence of tue test 8 validlty is needed (Buroa, 1972)
This test is not vell known as yet, especlally in comparison ’
:thh the gepman Test of Auditory Discrinination.. It was selec;ed for
this etudy for two ‘Teagons. First it was hoped that the Noise subteat
_wpuld‘g{vo useful infnrmatﬂbn, a}though this did not OCCUY. In this
study oniyislfght diffefénces were'observéd b;:ween‘thé folﬁité'of
thL bxlcnt and Noise subtests and ho patterns of differenc;as vere
| noted Therefore, the results of. both subte;;s were treated as?
‘rundltforentlated auditory disgrimination scores.l The second reason fqr
«locting thls teq; was the need for a p!cturo tvst as- many youﬁg &
;chilﬂron dn not undersﬂhnd that words can snund the same or. can sound
‘,4vdifferent and thia concept 10 neceasary 1f meaningful responses are bo

& P
be mado to a test;suqh as the Wepman.‘\VA'

[ ’
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(h) Detrait Tests of Learniny Aptitudes

The Detrojt is used'frvduontly bv reading specialists but

there is almogt no informatian available on it., Test-retest reli-

v ¥

e ‘ \ .
ability was assessed by the authors after a five month interval and a

\

"two or three year" interval and  found to be 0.Y6 and 0.67 respectively.
‘ )
w0 estimates of validity have been made by tie authors.
The Auditory Attention Span for Related Syllables subtest of

the Detroit was sclected for use in this study because it is a familiar

test and: is one ‘of the very few tests of meaningful memory thagy’as

age norms, 4 : . Q\ .

(1) Ayres Space Test
7Tﬁié;is a-formpéard typg‘of test, with age norms from three to
tén'yéats.§ Iqterqél cdnsidtencyias measured by_thé author.is high by.
the split—half methpd,.d.ﬁa fér five»yeér old and 0.93‘fot'§ix.yéar
old ghildrep. 'Nb.test-retest lnforﬁhtioﬁ'is given. 4
'.Standnrdizétion dﬁii'abpear; to bé inadequaté; the'éuthdr's
;llllm LhaL the.test assists in- identffylng brain patholosy appears té
h& unsub:tanttated and this test is genetally not well resarded (Buros,
" 1972), Despite cheae defects, this test was selected for uae in the
prpwnt study bccause it nppearb to draw upon an ability to conceptu-—

- N : ’ 'v

ﬁllyc apaco while limitlng motor rosponse. :

. ey O t 34 (‘ lif ,_.(' ) Vi‘ P .
(J) uthern Ca ornga Figur rtund sual ¢£E$2$$2— ! g i

o . Thiq 1s an elbedded figure type of Cest. The author givea o

'Y

' '1nformatmn on’ the smpupg pmcedures used to standardlu this ;eat..__.' .

: g‘.&eliabillty repotted by the author vas Uﬂ.table, rln;ing fto. 0 37 td-¥f5‘7

0
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0.52 after a test-retest interval of one week. Validity data arenot
included. 1t was concluded that this test mav_huve limited clinicat
us;fulness‘becauqc of the good body of test matertals (Buros, 1972)
This test was_used in this study partly because it was felt
«that an embedded figu'rcs test was neet;ed' to supf)lement ‘the Frostig and
‘partly becnus;‘ the test 'appéqre,d to have a high discriminatory ability
in ; sg;dy reported by Ayfes (1965). |
. » o]
The'Samgle . .
Pogsible subj_ects for the ‘study were al‘lhchildre‘n from the ages
.uf_ five years sixh mont hs ‘to the ages o .‘six.yea'rs.f elevén months
aq of beptember' first enrolled in norlia*‘grade one classes 1n the
pdblic scﬁooi system of a large anadian‘ufbsn céntré. "8ix schools
Qere‘ .selec‘ted on ﬁh‘e' basis of their s'e\rvll;xg a l‘nixed socié—économic
pbpulation lhreé of the_schools were 1n older parts of the city and

v,

three: were in lmy deveIOped areas which inchsd;d expensive single
{;pily pomes,'qpartﬁents~qnd goyernmen; subsidized_low-cos; nouaingn
All éighteen gr.adé one teachers approachea By the.irv schoo’l‘ principa:‘ls« '
consented tao some of their pupils being included 1n the. study.
Originally 1t wvas felt that an exploratdry study ahould use
'qubjo<tq qhowlng a utde range of abilities and that this might he done R
' by examining t.he resulm of the Met:mpolitan Readineu Tests to- find
: children who showed 'y qptend in the auditory subteatl of Uord Meaning
and Liqtening and 1n the visunl—uotor subteatn of. Hntching dnd Copying.a
"»Ae an inter{n neaahre u‘l the Metmpolitan wu ahinisteted. teachots

were asked to select childten uhom they felt uight be having difficulty

n auditory or visual tasks of . uhoa they vould llke included ln the

’



:‘(\

Ludy to obtain additional tedt information,  The children referred by

.
v

teachers showed o safficiently wide spread of abilities that this

method of i lon was considered effective and there was no use

. of readines L . riterion of selection.

- .

Ebg‘ﬁgmple
irty-seven children were rcferred by their

teach ssessment was done in three stages, perceptual,

intelle chievement testing, there'was a decrease in the

number at cach stage. This decrease was caused by school

transfers ntecism during assessment and, {n two cases‘iexcluaion,

from the | because of grossly atypical interaction with the

examiners. rther reduction in the sample size was made when it

waé decide ‘creaséffﬁe age spread of the children‘ftom seventeeﬁ

o éleven héh, 1ncludlég oqlf tﬁése children from f%ve_yeays seven

[ .. ) . .

moﬁths £o‘é1x  aixvmonths*of~ége.'AThe number ofthildren

inyluded?at" kjof tﬁe-aSsesgment is giveniih Téﬂleil.'
. . : . PR X n

" TABLE 1

|Adsessment Stage o des'f _ Girls ) Total
Jrerceprwal ] 2 ] o6 | 1w
tntellectual - - [ - &8 | - s | 123
|Achtevement - .58 o s e 2
 fPtnal Geoup . . | .. .56 |..o.s0 | 106




-, excluded from the study.
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’

It was possible to examine some of the characteristics of the

™

final group of 106 subjects and the group originally referred by their
teachers but d}opped during the asséssment period. An examinationrof

Table 2 sths the proups were comparable in Wechsler scores and in the .
number of malggtéﬁd femaleg excluded.from the final group. The age of

the child;%n cxrlﬁdvd was slightly higher because of the age }imits of

the study. Only a few records were suffipiently preciserto allow a

Blishen (1958) socio-economic fating to be made. ﬁoucvet. even with only a

'

few Blishen ratings availablo,vthore waslé considerable difference in

the mean socio-cconomic ratings of the final group retained and those

.

TABLL 2 ' L
Some Characteriéﬁ;cs of ﬁubjebts Retained
in the Final SampYe and sgrjeccs Excluded
Charactéristic . HfgetaineQ\{or Sample - ! Efﬁluded fromvSQmple
- , Number| Range [Mean | Number{ Range | Mean| ”
. . . L .' N ¢ . 1
e LN N\ . N
Age in months 106 [67-78 | 73 . 27 | 67-83 15
Sex - females - L 50 : N 15..
- inales : ‘,A_ 56 , 16
Wechsler - verbal . 106 _'\17 . 85-116.-98.
i - perfor»_jn'ce" 106 17 | 871-128{ 103
- full sedie | 106 17\ | 85-118 | 1060
113-19-49 | 33

. |BLeshen rating R By

—




(L e RN ot cample
The sample consisted ot 106 prade one children, fifty girls and
tifty-siy boys, ranging in ape from five years seven months to six years

: -
six months as of September first. Alwe enrolled in regular grade

one classes for tlie tirst year. One chil?d was receiving additional

,

instruction one afternoon a week in a class for unusually able children.

vne cnild had a diagnosed moderate'unilateral hearing loss. It was

possible that three chfldren might at some later time Je considered for
« .

entrance into classes for educable mentally retarded children. None of ,

\ , . o
the five children was judged to be sufficiently atypical of grade one °

classes to be excluded from tne study.

Research Procedures

L

With the exceptionq of~the Frostig<Developmental Test of Visual
Pérception, the Metropolxtan Readiness Test and the Stanford Achieve-
ment 1est, all ass(qqment was individualo Assessment was done in three
stages. Hurperceptual assesqment was done hlsix weeks ux!kptember
and” Octoher, the readiness test in October. the lntellectual assessment
~in five wcéks.in November and Docember and the academic assessment-in

one weék in late Junuary ~The readiness test was administered and

q(ored hv classroom réacherq. Porceptual aqsessmenc and achievemenc

N
[

tests were ndmmiqterod by a phychblogist and thrgreqearch assistants

..

rmd were svm:ed by ‘the p'sychologtst. Intellectua 'vlng and scoring.
were done by bhe psychologist.
. qmtietical analysis of the data began by finding ‘ son L

prodmt-momont coefficients of correlaticm to- 1nvestigate *

the r81dC10nSllipS between individual perceptual scores and the

PSSy

- . . . . . . . .
. . . . ) . i . . . ) . N
- n . O



criteria variables and the relationships among tae scores ootained

on thg perceptual tests thermelves. A level of probability of .

»

Dodh or less was deeepted o statistically signiticant in this part

bt stuady.

° .
in investuy cting the o ot combinations ot ledarning

.
-

wllities o the critoeria varvable o) statestical analysis was
coased on e tedimique ot stepwise multiple regression analysis,

fie examination for patterns ot learning abilities was

tvestigated ey vxamining the correlation coetficients to find .
s r
rolativaships amony tae variables.
1

Assumpt ions and Limitations of the Study

The subjects in this study cannot be considered as typical
prade one students as most were selected by their teachers as possiblyv

experiencing learning ditficulties. There was no eandomized sampling

ol subjectyg, cliasses or schools. D

S . i .
. Because of the extent of the assessment done, the testing

period was relatively lonf.  For cxample, the first battery of tests,

which included perceptual measures, took six weeks.to administer, The
frrst two months in rade one may be a period of extremely rapid
> ! )

portceptual devedoprent fn oyouny children.. There does not scem to be a
e . . R . v

»qlativoly slmplv way,ln correct for, or cven Lo identfify the vhanﬂes
o ) : : ‘ !

)

th:t Y havp oucurrtd dur:ng the ix weekgaqsessment period

R v

“F(x;v were probably unndentif!ed or unwecorded healtb problems,

- .

°parti¢ulurlyfin the‘ntoas of visinn and hearing, among the .children .in

-
)

the 8 sample. 1L was not. (Onhldv od pract}tdl to do vision ,and hearinp
‘ ] )

'Hcroéhingztosts in view of tho larbt-.uxnun;oi assessment required for
e R S _ ‘ S

\ . _—
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this studv.  The amount ot both health infor‘nmt‘ion and data on socio-
economic status available for this research was the sage {nformat ion
eavailable to the teachers,

I'he (hilldnn who were available for onlv part of the agsessment
ind who therefore had to be excl@ded from the final sample may have
biased: the sample slightly to a higher socig-economic level than was
&hv level ot Lhe'group originally referred by the teachers.

The treatment received by fhe subjects in their classrooms was
in no way controlled or rated for this study. Casual observation

-Tevealed teaching techniques ranging from individualized prescriptive
teaching to the "one group, one reader" type of approach., Therefore,
the effect:of a learning diffiéUICy ﬁigh{ have been minimal in one
classroom but = majér obstacle to learning 19 another,

There is little'information available oh several of thé tests
used, particularly the Detroit Tests of Learning Aptitude the Ayres
Space Test, the Southern C;lifornia FigurévCrouqd Test and the Goldman—
Fristoe-Woodcock Test of Auditory Discrimination. These tests were.
selected because of‘the”difficqlty in finding tests wFich measure
learning abi}itivs 1n‘fivé and s}xhyear old children,

In summary, Lhé lack 6f randqmtzation resultéé becaﬁse of?the
prL;ritory_nnLch of the study and ﬁhé 1§ck of speciﬁicity in
classifying the 1earqiﬁg abilitrés‘of y6uni school children,_.Beéiuse
o the assessment was ektens}Ve.'it was also tine consumings Liké.-uch‘

reqearch; this was done in the COntext of ongoing classtoom situations
'where the experiences provided for students/vnried greatly within and

v

between schools.



CLAPTER V
RESULTS OF THE STUDY

In ¢hapter V, the results of the study are discussed and these
results are summarized. The'resulté are then discussed as they support
the postulate of hierérchical skill developﬁent and_an example of
hierarchical skills in arithmetic is givén. The relationship between
this study and previous researchlin learning abilities_is.examined.

) .

sex Differences =

i

Only SIight-sex differences were foundiin.the results of the
Lests‘psea in this study. Males were significantly higgér thﬁn femalés;'
on the Wechsler vo?abuf;ry, picture arrangement, verbal, perfq;mnnce,
and fuli scale scores. Differences on other tests failed t§ achieve
"statistical significancé. As these difféiences wvere éonsidered as

slight, the sexes were‘pooled in subsequent analyses.

1. .Relationships g£ Particular Auditory and Visual Abilities With_
Readiness, Achiévement and Wechsler Scores

Product moment cbefficients of cortelation were canputed to.
examine the degree of relationship shoun by - auditory and by visual
abilities with .the criteria variabies yaed in the study.

»

‘u) Audicoty Abiiities | | >

The levela of relationlhip: found botween ;uditoty okilll and
Metropolitan Readineu test ncores are ;iven in 'rnble 3. lccpptivc_j'- '
:wocabulary and the ability ro repeat sentences ohauad ni:nificnnt

"correlations vith all Hatropolitan subteltl vhilz 111 othnt auditory

fi o { : I _.
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abilities assessed show significgnt correlations withisome of the
Metropolitan subtests and with the‘total score. |
.Table 4 summarizes the‘levels'of ;elationahipelfound between
aoditory abilities'and Stanford Achievement scores. Receptive vocabu-
lary was significantly correlatéd with all Stepford subtests and
sentence repetition eotrelateo significantly with all ‘except two .
subteets. Other auditory abiiities sfowed geherally'sheller reletion-i
ships with fewer Stdhfotd-ehbteets than were shown by receptive
vocahulary and sentence tepetition |
The levels of relationships found between the auditory abilities
' and Hechsler scores are sunnarized 1n Table 5. Sentence repetition was 0
significantly related to the scores of all verbal subtests, two
'performance éubteste and to Verbal Petfor-ance aod total scorel..
.Receptive vocabulary ‘showed eignificant relationahips vith the totel
score ‘and wrch all vetbal subtests except Digit Span, Other auditory /
measures showed more scattered relationahips. f S _" e 4
From thiese results it eppeared that eentcnce repetition end 3
receptive vocabulaty had reletively -trong teletioaships with the
.‘result;.of the Metropolitan Readiness. Stanford Achieve-ent 4nd
‘Wechslet tests. The abilitiee of repeatins lentences and. underataﬁdin;
 words appea:ed to generalize to ocher intellectuel and. ecadonic abilitieo -
to a gruter extent - than dfid the other wduory ebuutn eu:ined. L
) Vtsual Abiliti.es R
' Table 6 lUIlarizes tha levelq of tcletionshiyt tound bet!!tn
‘.visual abilitiee and Hetropolitea readinolo ecotea.. All Vil“ll I‘lluttl _'

- - except vilul’cloeun. the ebinty to ucognin a wl\ole vhen only a

. Lo ’
[ S . .
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part is visible, were significantly correlated vith. the tota.l H;t(po_l{
itan ;core,rwhile‘four of thg five Frostig subtests 3;?0 significantly
correlated with most of the Metropolitan subt;sts.‘ The last th;ee
Fros;ig.subtests, shape recognit;on in a variety of contexts, rofuted
deeign cdmpariaon and copying aﬁiﬂtbleéboard design, were related
sttongly to\the Me:ropolitln subte.‘c of Matching, Alphnbet Numbers
‘and Copying, and to the total readinonu score.

Table 7 aumnarizes thc levell of relationship foq:? bctween
visual abilitien and the Sttnford Achievenent scores. qu;elgtiopg)
with achievement tended to be lnaller than cotrelationn Qith the
, readiner bubtesta The |trongent relationships agnin tended to be tha
: last three Frostig subtc.tl with Stanford arithmetic problehn numbers
and total. and with Stlnfotd spelling.. .- |

Tablc 8 luunnrizcs the levelo of rclationnhip tound )ctvucn
g visual abilitiec and Hochsler lcotas. Certnin perfotnlnce lﬂbt..tl,f
: '
particularly Block Delign lud Object Asle-bly, shoucd statiotic&lly
significant correlationa with- acver&l of tchvilual ubilitinl. Thc ,
" last three Froctig ouhtento again ahoued relatively .trong correlntiont '
with saveral petfornnncc cubtests, a8 unll as wtth thq vorbnl .ubt;otl
.'of Atithnetic and Digit Span : Co | N
| The lant thren Prouti; lubtdltl appearnd to. rnnqnblc oentlncc

‘ﬂ‘repetition an& rocaptivc vocabulary Jn that thcy nhovbd rolntivuly

'i‘cttong relntiounhipn, 1u conpltilan,vith,othar vilnll tclto, vith leorOO

on thl Hottopolitan lnldinlln. Stlnlord Achiqvunnat nad Hiehlllr tOltl. .w;

Corrclhtieua of -nch of &bn lant thrac lroctig lubtontn vith u lingln
ctitlrion mmh. for n-pu. mum. umd to. b. uuum.y
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¥

© Predictors for Hord Meaning werc Frastig Position in Spacc subtest.
u—ﬂ

criterion variable, auditory discrimination, auditory memory,

Redding and Paragraph Meaning

& Y

imilar, indicating that these three subtests wmay tap ‘the same ability.

JThis ability might be described as spatial orientation, as it appears

v to involve recagnition, recall, discrimination and reproduction of

snapes and desipgns Lo variou, contexts and perspectives,

Relations ot Groups of Predictors to Criteria Variables

W degree to wiiich combinations of auditory and visual tests

<« -

in reading readiness, academic acnievement and

»

A sltepwise multiple regression

atl

ploedicted acnieve
»

intellectual development were €

mined.
analvsis was made and the results are given in Tables 9, 10 apd 11.
4)  Readiness juores
[
It was expected that with the total readinhess score as the
vocabulary, [igure-yround discrimination and spatial relations would be

e

useful predictor variables. Seventy percent of the variability in

. 1 . ._ C
vtotal detropolitan Readiness scores was accounted for by variations in

scares for receptive vocabulary. sentence repétitlon and the two

lrnstlg wub!R!tqlaQSCSQing the ability to copy a marble board design'

/
and thhdhlllty,to cqmparg rotated~designs.

.
- »

L) f_*-xeading Achievement

lt was expc<ted that thh read ng achievement as the critetion '

,nrmbh., -.nudu.ory munory, visual \ ‘ry, _vocabulary and auditory

T

dLs«rinunatiOn would be important ptedictor variables.. Reading'

l

acuiivement was assessed by two subtests on the Stanford‘teat Word
. ) .

»-lou, uith ahout twenty pe:tent Qf the variance beinz Accounted fot.,'

Prediction for both reading aubtelts was‘

R 2



TABLE 9

Stepwise Multiple Regression Analysis .

Prediction of Metropolitan Readiness Test Scores

.-

+

Criterion ‘ : Cumulat{ve
; Predictor Variables F Probability { Percentage
Variable "
: of Variance
Word Receptive Vocabulary 38.43 0.00. -26.98 .
Meaning Sentence Repetition 9.68 0.00 : 33.26
« | Frostig Eye-Motor 3.40 0.07 35.45
l.istening | Frostig Spatial Relations | 23.55 0.00 18.46 °
Receptive Vocabulary 11,47 ] 0.00 26.63
Auditory Discrimination 3.42 - 0.07 29.01
. L N
1 Matching Frostig Spatial. Relations | 27.17. 0.00 20,71
~ Frostig Position in Space | 4.92 0.03 24,33
Frostig Form Constancy 2,44 0.12 28.87
Alphabet Frostig Spatial Relations | 36.64 0.00 26.05 -
n | Receptive Vocabulary 7.99 0.01 31.38
Digit Repetition 5.12 0.03 34,66
. Frostig Form- Constancy .3.26 0.07 36.70
 Numbers Frostig Spatial Relations | 55.81 0.00 34.92°
' Sentence Repetition 127.88 0,00 48.79
I Receptive Vocabulary 6.27 0.01 51.75
Frostig Position in Space | 4,70 0.03 53.89
Audftory Closure 2.90 0.09 57.51
A - e .U‘ . . ] . v M -
Copying Frostig Spatial Relatiohs |38,44| : 0.00 - 26,99 -
‘ Frostig Form Constancy. 7.671 . 0.01 - 32,05
| Fréstig Eye-Motor 5.35 0,02 '35.43
Receptive Vocabulary -3.73 0.06 37.73
‘D . . . . - b. . "
“Total Froatig Spatial Relations | 44.02 - 0.00 ) ;’47.68
Score -{ Receptive Vocabulary 41.80(  0.00 "‘“# 62,64
‘ Frostig Form Constancy [17.18 0.00 . 68.03
‘Sentence Repetition 8,94 0.00 70.63
Auditory Closure . 3.32¢4 “o0.07 71.57
- - . - — 4 - . - '.tﬁ - :




' TABLE 10
Stepwise Multiple Rugressiom Analysis

Prediction of Stanford Achievement Scores

?r(.r.t fon i ! Cumulative
: Gai1:;1e Predictor Variables F Probability | Perceagage
SRR ‘ of Varidnce
word Frostig Position in Space | 16.43 0.00 13.67
| Reading Auditory Discrimination . 5.32 0.02 ) 17.91
Receptive Vocabulary 2.60 0.11 19.95
Paragraph |Frostig Spatial Relatiows | 16,93} -0.00 . 14.00
Meaning ° |Receptive Vocabulary. 6.38 - 0,01 19.02
Sentence Repetition ] 1.94 0.17 . 20.53
Spelling  [Sound Blending 17,24 | 0.00 14,22
. Frostig Spatial Relations [ 9.12 0,00 21.20 .
Digit Repetition ' 4,981 0.03 © 24,86
Frostig Form Constancy 1.82 0.18 . 26,19
Arithmetic- |Receptive Vocabulary 11.15 0.00 : i 9,69
Mcasures  |Frostig Figure-Griwnd - - 2.38 0.13 11.18.

. L8 1
Arithmetic~ [Sentence Repetition 40.39 0.00 27.97
Problems Frostig Spatial Relations | 10.34 | ~ 0.00 34,54
, Frostig Position in Space| 0.64 0.42 . 3.96
Arithmet fc- Frostig Spatial Relations | 18.71 0.00 15.25
Nimbers. Sentence Repetition.’ 1 7.72 0.01 1 21.15

" |Frostig Eye-Motor - .- 3.72 | - 0.05 . .| 23.97 °

Frostipg Form Constancy 1,06 0.31 24,76
‘;_.._r - ‘? .. N - ‘ . : - . N
. Arithmetic- |Sentence Repetition 30.81 | 0,00 22.85
Total -~ |Frostig Spatial Relatdon 15,21 { ~ 0.00° 32,78 -
.~ . -|Frostig Position: in Space’| 1.87 0.17 | 39.00
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the ability te disfrim\nate between partially srotated designs, and
»
n. VPredictors for Paragraph, Meaning were Frostig

auditory diseriming
sSpatial Relations subtest, involving the copying of a marble-board

desipt, and receptive vocabulary.  The abilities of repeafing digits

and sentences and visual memory were not useful predictors for reading

4

in this study.
«) Arithimetic Achievement

© It was expected that with arfthmetic  as the criterion variable,
Lpatial ;clations and figurc—ground discrimination woufj be uséful
otedicter variables.  The predictor variables of: sentence repetition
md Trostiy spatial relations accounted for-about one-third of' the
v&riabifity in tne total arithmetic score. vFigure—grodAd disc;imination
was not Q predictor variable at ;ﬁe .05 level of probabilityl
d) Wechsler Yerbal Scores g

It wa; expected that with the Wechsler verbal score as the

criterion vafiable, auditory memory, audi;dry‘diécrimination and
vu:dbulary wo@}d be ugeful predictor variables. Prediction of the
Qe:hslcr verbal score was slightly oVef fifty peréenta‘ The best
prédictors ;ore sen;ence_repétition the Ayres space test'which

.

1ssesses’ the abxllty to recognlzu rotated figures, and the ability to
ry

blcnd isolated sounds into meaningful words. Auditory diicrininatiow
and 'r'ecchive vocabuiaty did not predi'c.t' the wechs}er'yerbal ‘;ore_ at'a-
.Ob‘léécl of'probabiiity. 'howéver both auditory dijctilinnfibn and
regoptlve vocabulary showed a relatively high relationnhip with the

S

dblllty to repeat sentences (Table 12) 1ndicat1ng that thcir lack of
value as predlctors mxght be attributable to the use of stegwise
mult;ple regression an;lysis¢ lt is possible that the exc*usion of ..

b
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- for only a few criterja,

. : !

centence repelition tromf/tie test battery might have allowed auditory
Jiscrimination and/@r receptive vocabulary to emerge as useful
predictors uf the Wechsler verbal scote.
e) Wechsler Performance Scores

It was expected ‘that with tne wochsler performance score as the
criterion variable, figure-ground discrimination and spatial relations
would be useful predictor variables.‘ Thirty-five percent. of the
variability ot the wéchsler performance scores was‘actounted for by
‘variabitfty‘in the scores of Frostilg Position in Spaoe, the comparison '
of rotated designs, Frostig Figure-Ground, the distrimination of
nVcrlaopxng d&albns -and Ayres Space, the tonceotualization of rotated

tigures. krostig Spatial Relations was not a. signiflcant predicto\\at

the .05 level of probabidity. Measures of spatial concepts and the

.9
\

obitity to‘discrimtnate between overlaoping designs appeared to have a
considerable- relationship with Nechséor performance scores.

- There are difficultxes in isolating useful predictors when the
predictor variables thepselves fre correlated HoCFver, in generalﬂ

receptive vocébulary, sentence repetition and the last three Frostig

,ubtcutb whlch appeared to assess spatial ovientation skills, appeared

to be th qtrongeat predictors of most of the criteria variables.

1

other predxctor yariables such as auditory discriuination, aound

bltndlng, digit repetition, brosttg pye~uotot codotdinntion and the two

tests of flgure-ground differentiation appeared as uscful ptedictors |
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§ 3. Relationships Among Particular Auditory and Visual Tests Within

and Across Modes

2

Hera the relationships among the bredictor variables were
examined.
a) Auditory Tests
The rorre]ations of theifuditory tests with each other are given
in Table 12. The abillty to repeat sentences correlated significantly
Awith all other auditoryvmeasgres And showed a relatively strong
relationship with digit repetition, receptive vocabulary. auditory
kloereljnd auditory discrImination Receptive vocabulary showed a
’ . P 3 .

strong rclationship with sentence repetition and auditory. discrimina-

txon, and a sligntly weaker but statistically significant. relationship

“

with auditory closure. Both‘sentence repetition_andtreceptive-' .«
_voéabulary tendédlto show a generalized :elationship with pthér <.
auditory weasures. B | |
b) ' Visual Tests

.;;&i Table. 13 sumnarizes the relatioﬁlhips found anong the visual
.to§ q: All visual’measures carrelated with various of the Frostig -
%n?;;%tq 1n general, the 1ast three Frostig subtests showed
rllatxv¢1y LqU1leent correld@ions with other visual skills
partlgularly with vLsual.menory and vigual cquute. A
¢) Auditory and Vlsual Tests : . -
fable 16 sulnapizes the’ telationthipo found bctthn thc

Coee

auditory and visual perceﬁtual te:to, rhg lllt threc rrbutig lubt.ltl

»

“”tended to show iairLy sinilar relattonahipl nnd lodlratc corttlcttogl

;uith sentence repetition and teeeptive vocabullry. An thc reqpptiv&



62

. §0°0> @duedIjjuBsy - R
*paiajowiq 2I1® §3831Qn§ wuunowh .1003»0& .-:o«ulm.ouuou ] \

—T T - — . . ——T
| 065N | ¥(S19°0) | %(952°0) | (€99°0) [%(£09°0)[#(STS"0) | T1Z°0 |w0s%°0] %$8Z°0 | #95Z°0 | or
| 0T " L #(C79°0) [#(/09°0)[#(5T570) | TTZ°0 | A B e
¥ 1ST470) | 00°1 *(L19°0) &«ch 0) |#(SZS°0)|»(SSE°0) ¥STE°0 |wv8Er0 #6€L°0 | "¥¥Z°0 " Samear .
T »,r . - . i - A..v .. ., - ‘- .
, i ' . L , ®1013IT804 |-
."«?mu.ov ” »(L19°0) _ 00°1T »(€87°0) {#(015$°0) ‘cﬂoam.ov  #062°0 |$08%°0 -.S92°0 - £€61°0 ., u“u“ouﬂ -

- . i i . S c o
#(f£729°0) , »(08%°0) »(€87°0) 00°1 |#(€9%9°0)] (Z€Z°0) | »982°0 |]»0€%°0 - 162°0 »2T92°0 1 . =g O T
! ! ! , _ . 7T T peaog 31ieoag
i . . . . . . B . . 308 ® .
s £09°0) ~ »(L2S°0) »(01$°0) »(€99°0) 00°T [#(S52°0) [=%L(Z°0Q »(TC°0 | - #T0€°0 1 4 280 ,l&«hlﬁwu&ﬂ“
L (STG:0) ' #(5€L°0) i »(96€£°0) (Ztz°0) Jx(sST° )} 00°1 T1€2 ,o .mn.a.b 061°0 . oww (] Iwunﬁ,-h, .
TISTO oy G106 | ¥»062°0 78T °0 »LT°0 d,mN.o 00°1 »9L2°0 nwﬁ.cv ,.on~.,.o ,n!IMN
i v P . . P 1t T kaomaw]
¥ CTVTO | #9880 . ¥08%°0 #8EY°0 »€1€°0 851°0 #9L7°0 0o T} - hwﬂ.o. _EB1°Q Tensta |
T 1 = ; > —t e —1
¥ GRS TO _” L ¥6EL70 - S%Z°0 1820 #2080 061:0 L8T1°0 S81°0 0071 16170 | ) gwwﬂw i
SCITAL O TR C7 A1 (RS &l ¢ % %192°0 Z91°0 9220 0sz'0 | g8T°0 | ;ﬂ¢w§.,_.vc.~. ‘$214y
- + ,r.co:wauxw Joedg ul | Xoueisuoy v:,:o.Mu i0310W «ﬂ : ) . R - - :
YR [Frieds | suolilsog . WIog lo.usw«.._. -3A3 . .}.aansoYn {Kiowoy | ejuaojiyen “adedg. "1
Yrisoadd . wiisoail ¢ Biaisoay ‘8138013 3115013 3ftasoay | 1ensyp | yensyp uiayinog §314AY }
L - IAP. 2 ]
’ ) ’ - : :

i Lt .
€189 [ENSTA JUOUY UCIIB[3110) O SIWREOT;}o0)
. ] -

€1 118VL



63

. ~ §0°0> 3duedTjyuUBYSy B S SRV
1T wl0€°0 | #SSZ°0 . 12270 | . 0TZ°0 *95€°0 9920 ” *867°0 - Teior Sriseag | .
w LU | wZLT0 #6IE70 *182°0 *8L£°0 - ¥0L2%0 w ) 77 A0 B S veyaeds -Wuuﬂu .
\g T —~ - - o - " g .
i ) ' s - : ) o - ..“.‘... . Oi G
*89€°0 V €E270 | ¥8ZC°0 | »(6Z°0 *$8%°0 S wE0£°0 - | . w0SE'D- ] !.S:uon n«umﬁn
— g * - - * - .,. IR
| wS5E0 | 0sze0 | evzr0 | wiLz'0 ¥ZT9°0 ¥97€°0 et | . . nuon n«uagn s
¥97€°0 | TTT°C 1. 6Z1°0 790°0 - 860°0 | - €1°0 g4 we9T0 - | .&u..n: nw“-oun
TATTO | 4BELTO L 9T z90°0- | wuvo, - §L0°0 - ©TET0 © 20305 _,uau}.:u.
. #6710 75070 T SL070 | T Z61°0 *TUE"0 __ 61270 - - #182°0 | dansoyy ywmsma{
#nIG ) LITT0 | ST070 €6270 | w0ZE'0 Suvzto | Twezro - = ».:lc: TemeTA
! 1 . . - . - ggnv‘.ﬂ.&aﬂ
CLT0 ] EeTT0 1 ETeTo £2c°0 #80€°0 | 6%0°0 - | €610 .S.:oumﬂno E!..uaom
x50 L ymto-1 60270 807°0 #l67°0 | octo osz e . - : oo-am nu.:n<
x.k | A . . . . - . , L SRR SR s : ) S
1! ) . N T (eFoN) ) €IuaT¥s) - S Y
\Auddvﬁ.o_ , durpuayrg { aanso1) uot3iyiadey luoriyiaday [uorieutmiidsiq UOIIBUTETIDEI( | . L L ST
- A anprlanan w punog |, fi031pny 1181q i adudluag _.r A101TpPNY 1 >L0u«v=¢ ) R o .
“3183 am:m.:, pue - . : . g
. L01IPRY uaamiay co._uﬂ.wuwou jo mu:wubw.u,u.wcu Lo B : .

. , R A (1 2 A Lo



64

vocabulary test involves picture interpretatfbn, tais relationship was,

»

perhaps, understandable. However, the basis for the relationship

between tie unitity to fepedat sentences and the ability to interpret
, .

spatial orientations is more difficult to determine. These tasks may .

tap some basic suduencinﬁ'ability whicth extends into both the auditory

and the visual areas.

Significant relationships existed between auditory and visual

-

dhil@(ivﬁ ds$vSSvd.in Lhis study. Tne auditory dbilltxes ;f bentence
rcpv(itiﬁn lnd lv(cptch v0(dbuldry suuwed slgniflcant (orrletxons
'WI[h mua; ol th: VLsual dbl]ltLOS, while the vlsudl abllity tapped by
IHL !lnqtlh spattal nrianutxon qubLUsLb showed a number of statis—

_ lx(ally significant Lorrelatlons_with’nuditory abilities.

4. fnttérns o(_Learnng Abilities

This ecctxon was concerned thh the identiflcation of
pdltcrns of lcarnxng abllltieq which appeared to show relatiVely

ntrong relacgonships in this study X R

f tl:.t-l rn A

\

lg was oxpecggd thaz Wechsler perfor-nnce visual figufe—:
i;;ruund diHLerlndtlun, vnsual memory; aod vtsual closure acores w0uld
.‘ ?furm an . 1dentltiable pdttorn of learning abilities.»fj‘}ﬁuE o

| | i'u.,tu;e 1 snows tne abili‘ties having a pasitive c'flatiou of
300 or‘?ore with the criterion V{S*.ble of Ucchllet p&gfdraance i
' -"a( ures and with eacii other.. u.e urohgest telltionnhips uere uong .

the Frostig spatial otientation subtepts. Proctis filutﬁ"tIOUHG

,.'_difterentiauoﬂ‘and Wechslar peﬂ‘omnce scorcs.»' ,

-

'¥{' e ﬁ;ﬁf
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‘ .
| Wechsler
fPerfarmanc
0 0.325
Frostig . 0.480 Frostig
Form . Spatial

elations|

Constanéw 0.483

~

~0
\@J
“ Frostig.
Figure-Ground
- \
- FIGURE 1 -
L A S
‘Largest Correlations for New Pattern A
-V C »
Pattern B ' ' T e

{ It‘ygs,expected that W;chglgr verbal sébf3a,l§nditory dtsétiui-
"nation, beaningfu1 and nonneaningfﬁl addltory memory, vocaﬁuiary; :
auditory closnre and sound blending would form an id:;tifiab1¢ patt;rn
of Learning abilities. Sone of theae correlations vere not ttatistically‘
i_significant at the .05 ‘level of probability. while gome relatively V |
j‘;Lrong tglationships ﬁTth viqual tasks are not 1ncluded.- Figure 2
includeq both auditory anq.yisual relationsﬂlps found to be at. the
"kevgl of 400 or higher This lével was selected to li!pllfy Figure 2

]

by includins only the stronget relationuhipn.
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oLy
7 /' /) ~
/ Ve (i
4 A '1,('() . V/ )
. - s
[Receptive v’ . i
y ‘/ i~ 1 ’ Frostf L
N 357 o ‘ Form
72 y Constanc
///x‘<5, < 0.4 L) -———————ﬁ‘\
AT
~. V
7 N N .
2 _ Sentence \‘\mﬁ\\\\ 0 Frostig
S \_[Repetitio L =48 Position
// . : in Space
J/ o "
S s
s Og ~ '
P - . 4
[ Auditory ' Digit . Auditory
bxscriminatio Repetition Closure }

* FIGURK 2

Largest Correlations for New Pattern B

Wechsler verbal scores were most strongly related to receptive
vocahul1ry and sentence repetition which in. turn, showed a considerable
relationship with each other« Auditory discrinination, digtt repetition'

“nnd auditory cloaure were . reluted hoth to sgntenCe rnpetition and to :

» -w(«hqler,verbai seores; Two of the three F;Ostig subtests subsumed

“under ‘the tonm of. spathi orientatton showed significant relationships

‘..thh sontence repetlticn and Wechsler verbal scores.

.? Pa£tgrni¢”
| R 3 vas expected that arithnetic and Frotti; apatial relations,j
*;the -arble-bevrd copying subtest, scoroc would fora an—idcntiff;ble ;3;;‘5

"'Pattern of Iearning abilities. Hhile scbres in Stnaford atithnctic ST

‘l,/
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and Mctropolitan numberd$ showed higher correlations with Frogtig
spatial relations than with aﬁy other visual subtegt(Tables 6 and 7),_
this wits only part of the pattern found, as hofh visual;and auditory
uﬁilitivs showed relatijonships with arithmetic.

1h«;sh@o skills corrclated most strongly with both -Metropolitan

nambers and Stanford arithmetic total score. These correlations are

-

given in Figure 3.

0.565 stanford

Mctropolitan nord
Arithmetic

Numbers

Receptive
Vocabulary| |

Frbstig
Spatial |
Relations

s
45

Sentence
epetition

Frost{g Form
“Constancy

~FIGURE 3

Abllltl?S Showing Largest Lorrelations with

Hetrnpolitan Numbers and Stanford Arithmetic

lhe abilities show;ng the largesc correlations with Hetropolitan'
numberq and Stanford arithnetic vete those whtch have béan 1dentif1ed
as general abflities, teceptiVe vocabulary, sentence repetition and the ‘qb

-

three Frosttg subbests ta¢p1ng spati.l orientation ability.



Pattern D ’ )
It was cxpected that kechsler'vérbal, vochbulary, total

rcadiness dnd ;ud]tory ‘discrimination scores would form an identifiable

ﬁattern of learning qbi]ities. Correlations for achievement, readiness

and Wechsler test scores are included in.Tables 15 and 16.

‘whilc these scores sh;wed considerable correlat;oﬁ, the ability
to repeut sentences was also Ligﬁly cg;ielated with total Metropolitan
'-readiqess, receptive vocabulary and Qechsler verbal scores. Total
readiness ;corés shdwed considerable cogrelation with the three spgtial
orientation subtests of the Ffostigz Figure d»inéluded all reiationships

in this pattern found to corrglate at a level of 500 or higher. * This

level of relationship was used’ to reduce the cohplexity of ‘the figure

.

‘ 1

Readiness‘ . ' 0.599 , A echslg

Total . . ' Verbal

«l - _ 1...
— A : T —
BT TR ==
- N — T
'Reggpttvd & )”‘Sentehqp» - Frostig | P , Frostig
Vpcatulary] . X¢[Repetitionf - | Form .
- v ". Constancyl
' T ;
FIGURE 4

Largest Corr¢1§;ions forfNew,Pattgfn_D«



, TABLE 1S 69
toetficienta «f Correlation Ketween the Metrvopolitan Resadiness )
and the “tanfArd Achievement and Wechsler Scores //"
/
Metropulitan Readinesa Word Meaning ; Listening I Matching Alphabet /_bcu ., Copy'lnl Total
+ + i
Stanford A hievement - i ] . // :
| Mord Resding 0.161 0.200 | 0,087 ; 0. M1 0.323 | 0.20% | 0,3me
T barauraph Meaniny 0.28) 0.2% ] 0.202 1 6.2940 0. 359e \ 0.339¢ | 0.4300
: Spelling 0.190 0.13¢ j 0.196 // o.ais- 0.426% } 0.407# 0.477e
Arithmetic-Nensuren 0.182. 0.7 4 oy | oam 0.224 1 0.312¢ | 0,31e
At itimet Lc-Probl ema 0.2940 o.ane | oy 0.375 " 0.%20 | 0.3820 | 0,570
Arithmel (c-Numbera l 0,318 0.299* | /0.383% | 0.352 | 0.486n ; 0.375¢ | 0.349e
Artthmetic-Total & 0.368 I 0.33e 0.048% | 0.4040 | 0,585 l 0.451% | 0.632¢
- -? e S A G :l,,.__ - ';..._ - .
Weoheler ~ | |
informet ion L 0.422e 0.263¢ | 033 | 0.438% | 04340 | 03734
* Comprehension L 0.4020 0.1n 0.220 | 0.263 | 0.8 | 0.3z
Arfthmetic ) 0.629% 0.213 0.236 0.307% | . 0.4b)e ] 0.4350 10,5140
Cimilaricies { 0.43 .21 0.2830 | 0.2078 0.30% | 0.147 | 0.4220
Vocabulary 04158 0.131e 0.4 6.2010 0.634% | 0.198 ip.tu-
Dintt Span 3 0.3%s 2 0.220 0.216 0.413e 0.5210 | 0.2908 ( 0,699¢ |
Ficture Completion i/ ean 0.161- 0.150 | 0.1 0.1 0.1 | 0
Picture Artangement 0 236 0 268¢* 0.2930 0.3638 0.262¢ 0.2-6“ }~0‘C21‘
Plock Drefgn 0,233 0.186 0.386* | 0,3290 0.2850 | 0.301 i 0,4800
Miecs Asmembly ‘ 0.177 0.152 k 0.2000 | 0.23 o.3180 {f  0.285e L 0. 3600
Cading - 0.075 o.'no". o.282¢ | 0.138 -} 0.9 ?.o«& ! 0.21.
Verbal Score 0.6094 0.338% 0.230 0.4370 0.699¢ | 0.3220 ' 0. 5994
Performance Yure 9.250 0.243° ]| 0,33 | o0.3780 0.260 0.272¢ | 0.i29¢
il sage Leage 0.521¢ 0.3%2¢ 0.%18 o._ui-a 0.4478 < 0.358% | 0.6210
. . .

Mignificance :‘0. [11]

-t
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total roadiness woores showed strongest relationships with

A I
Erostic spatial orientation  Readiness wds also relatively highly

cotrelated to oo cptave vacabutary, sentence repetition and Wecasler
o ®
' o . v
erbal scores s .

cammary of the Results
¥
Thore®appeared to be three abilities which tended to be

[ 4
velated cgtensivel to the criteria variables examined fn,this study.

’ . . N
Fhese abilities weresreceptive vocabulary as assessed by the Peabody, -
. A\ .
Ficture Vocabulary test, etntonce repetition as assessed by the
i
- v -

Debrott Tests of Learsing Aptitude and spatial orientation as assessed-

N

v the combined scores of the Frostig subtests of Form Coanstancy,

POSition i1r Space,s and Spatial Relatiqns. These abilities tended to

show more and stronger relationships with the criteria variables than
.Y . © -

did the ‘more Spetifig basal abilities such as auditory discrimination, "

digit repotltioﬁ and visdal ory. ‘The relationships whichr reached

A J

a coetfﬁxient of correlat of 0.4Q0 or more are shown in Figure 5.

. ' ’ i -
Visher (lAnsfunnalionﬂ were mude for the appropriate Frostig;scores

b

hetore o mean yorrelation f tgal orientation was found (Ferguson,
[96b
)) | 0
: ~ While the xhillties of receptive vocabulary, sentence'
. .‘ ' .
lvpmtltlnn and qpatial orien'atioﬂ tended to relate broadly to the
‘

-

criteria variables they al'so ahowed relntionships with the blsal
I .
'abilities. Thiq could reflect a ctfucture in which a nunber of

[ 3

‘irelatively sﬂ%cﬁfié baaal abilttiel bgca-g 1ntegrated to. forn-an »

"Intagrated abiltty which beéohes -ore directly rcla‘bd to ctitetia thau
¢

"were theagomponent‘specifié ;biliries. While some jnflugncel of‘the

\ . . 4
. ;
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e

. . \

Cbasal abilities conld still be detocted, it might be more rcalistic to

examine the influence of a bagal ability, for example auditory

discrimination, o (he development of Integrated abilities such as

L]
L}

receptive rocabulary and sentence repetitfon, rather than to investigate /

its tatluence directly on criteria variables such as reading or intellectu

development. [t might be expected that at succeeding levels, abilities

“would show greater integration. For cxample, auditory discrimination

may develop to a certain level, become integrated with auditory

_ Sequencing, auditory closure, vocabulary and other abilities not

- identitied iu this study, become strongly related to sentence repetition

1}

and aga;nvuonordlizv Lhrnugh sentence repetition to a~vafiety of
acudoﬁjc:andf{ntellcctual qbilities; It seems reaséqirle'to assume. )
that such hierarcﬁ?es of abilitiés may exist, with some or all |
components of the hieta;chy changing in‘relation‘to/;he required task.
The tcsul;s;of this study abbe;red'ié sup&ort ;uch a h}erarchical modgl.

" For example, the data 1n thls study were examined to deterniné
\ .

,)h‘\S:;:mal levels of ability development ahown by subjecta successful
in.ach

more by the stdndardized dbrms published in the manual for the Stanfo.‘?

ving‘a gtadc level in arithmetic of grlde one five m0nths or %t
S . 8

.

Achiovemen;,Test Minimuu scores asaociated vith this level of success
. (2R .

'nn arxthmetic fOt teceptive votabulary. tentance repetition cnd the

subEes(s representing s;atial orien;ation Hete fouud. the ninilun

scores found in the 1ntegrated abilitiei wete u"d, 1n tutn. to define :} “ég
a 1ev41 to be u-ed to deternine -tsi-ul devclop-.at of the’ bllll -
abilttiea. In brief, the . lou ncores‘}n balal abllit!cn vere found for. |

thoae subjects who - scored at, or abovp tht Iininal lqvqlo 1n the 'ffﬂlj..~ .;j\

a : LR
b} . R

.}_ - .
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integrated abilities which were found to be associated with success in

+

he arithmetic subtast of the Stanford Achlevement Test. This
‘ -

hicrarchicil « ¢ i ture is piven in Figure 6. Raw scores and equivalent

age scores as gf¥c1 {n the test manuals ‘are included.

Minimum raw scores were converted to age scores. For the

{nteprated abilities, these were three years nine months for sentence

repetition, five years scvex?amonths for receptive vocabulary and from

tive years, no months to six years no months for the spatial orientation

subtests. The low scares for basal abilities found to be associated

witn minimam and better development of the ihtegtated abilities ranged

. - N . \ . . R v -
tron threc years five months to three years seven months.

The Study in Relatiom-te Previous Research K

!

' The results of this sfudy"were not directly comparable to the..

research included in fhé survey of the literature for a numper of

) o .

rqusonsp' This~st@dy was dgsignéd to include subjects'within a narrow
agé‘rapée'frbh 67 to 78 ﬁbﬁths, to assess a number of auditory and
. _ _ : , . . - _

visual skms'}md 'co fovest 1gate relauén.hipa among predictor

3

'varxablos as well as between predictor And criteria variables. ' The

le Hirsch Janbky and LAngfbrd (1966) study uscd nubjccts at £his aqe

‘range and a number of predictor variables but did not exanine podcible

'relationshipa among the predtctors. lo-n-r (1973) -x-ntnca..:

.gradeo one and: two on only onc vinual and ono tuditoty arca.

R

fand Steiner 11969) u-ed « ltnited ceut ba:cery vtth gr.dc'tub ch{ldrcn.,-i‘f

. e
‘.'Sabatino (1968) aud Sabatino and-ﬂnydcn (1910) ‘pld IOtO cxcensive

, NS
.battar!es hut an age range of six and nina yeart rcopeettyaiy. :
’ : ‘. ." . .’. “ . . oo ’: T ’, .
g :.g;“ S [ '; .
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Bewause of differencés in the age ranges of subjects, the
: ¥

cktent of the arecas assessed and the design for the .examfnation Of the
N A .

. . .

data, )]‘Umpdlinm of the results of the prea-'stUAy’g’ditll,tﬁdfe of
s . . - .

2 ' . ;

the studids included fn the survey of related literature appears; to be.
: . ) . ‘ : [ o .' ; ’A
inappropriate. In general, the studies. included. w&‘ve‘d as a basds for

»

determining the assessment areas to be invest igated in the presgent,
\ ° C .

study.
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CHAPTER VI

" SUMMARY AND DTSCUSSION OF THE STUDY

summary of the Study

| dovelopment of techniques purporting to assess learning
abllitles in chjldren appears to allow for more specific study of ‘,/’.'
Child deve10pment than was possible when tests were designed solely to
measu;é :ntellectual and academic achievemept It ia poasible that : .‘.
'Ioarning ability tegtyg may provide considerable 1nformation on  the, |

LOmponentS of complex teats sueh as those used to agsess intellectual .

development and reading and arithmetic skills.
.\

. h¢>
. reading and the following learning abilities aud{toty ducriminatton.

Previoj,\s tesurch studies have found rolationshipa becween_,. _

'auditory and visual closure,mound blénding, neaningful and ~ '“' o

R nonmeaningful audito;y mesory, vocabulavy, flgm-e-ground« diocrimination

. - -

‘and visual memory., Studiea on,. the relttianlhipa betvecn rudins "

.

: (u tﬁevement and ve’rbai nnd perfomnce ccorec on, the Hechulér Intelli-

'“'.:.gem:e Scale fot Chiléren have shown that!‘-a najartty qf childhn wi:,h '
oo 4 _-t'_.-'-

o ing dift’lcultieo tendo& ;o have lwcr vcrbll thﬁ@crhﬂl‘ﬂte

£

""-"_sco:ea', while 8 n;lnority of mr rudcro had Iower .perfotuuee~ han

‘v?.

‘:v'verba.l scous., Son ltudie- lwn (ﬂlﬂ’ l“f-kﬂc‘uy ‘““““"“




'considéred."Wechsler'vocabulary,.picture_arrangément; verbal,

{,;varilble

.

: _‘131 vith a mn lco'te of xoz., Subjects vou dmrn fraw ” ',tdq{-bfﬁ'g-_"--:fj‘f

l7R

In 'Lhe present study, tifty giris and fifty-six bovsvr:mging
in age from sixtt-seven months to seventy-tight'months and atte&hing
regula;lgradc ;J”.C15S§PS fnlthc.public‘school-systém of a large
.Canadian urban cuntre were‘setected by.tﬁéir teachers as pOséibly
cxpttiencing learnxﬂg.ditf1CU1lies The numbers of @ales ahd f;;ales
1nt1ude were relatively even to avoid lntrodhcing a sex biat into the
study .To determige whether males and females should be considered as
_sepgraté grnups,-the rélgtioqship between gex and test gcores was )
perfonnante éﬁd full gcale scores' were sLtghsfygbut;signifi¢antiy-
rélhted tovst; and in all céses,'fAVOurtd tﬁe male part.of'thé;fample.
This may reflect a tendency of teéchers to percetye fenale but not male

‘pupils with certain 1nte11ectua1 deficitd as having leatning difficulties.

‘ The range in chrOnological age vas eleven months.; Despite thia .

Tnarrow range, age was found to be statistically aignificant 1n the

1sc0res in v1sua1 clo.uxe, Frostig spatial relatioul, Hetropolitdn

,matching and nuhbers. Stanfoxd arithnctic probléns qnd Stanford , '.Qf"'

-arxthpetic tétal In no cate waa age the nout aizniftc‘.t predictor.g

ﬂ,v,"'
B

1...'

The eﬁfecta of sex Iﬁ! hge appelt.d to be linited auffittently

*

f‘fto allow the sqnple to be trgatqd as onn gxoup, vithout uub&:ﬁlddus it.\}u

“rhe subjecto unsed m w«:a.l.r Nl.l lcll! .cm'n ftou 69. ta

“y



The auditory and visual abilities mentioned here as having been

folgted*éo roadisg were examinei/i) this study andAtheir relationshibs'
© with each nLHox, with roading'reudiness, with early,achieYEme?; in
reading, srithmetic and spelling, and with Wechsler intelligence
scores were inves(igated '

Criteria tests uqed‘in this study were the Metropolitan ‘.
seadiness Tests assessing teading readiness, the Stanford Achievement '
Test, Primary I to assess reading, spelling snd arithmetic achievement
after five months in grsde one, and the Hechsler Intellixence Test fot
}Children for verbal, perfonmance and full scale scores

‘ : :
iku&itory ‘and visual ability tests used included several subtests
from the Illinois Test of PsychoIinguistic Abilities, auaitory sequentisl
“memory to agsess digit repetition, visual sequentisl nalory, suditoty
’ and visuai élosure snd sound blending.: Auditory discrininstion vapy
assessed by using qhe Goldﬁsn-!riltoe~woodcock Test of Auditogyi s
Discrimination sentence tspstition vss alses{ed by usins ‘the thory

f?r Reiated Syllsbles subtest nf the Detroit Tests of Leltning

Ap(ltudes and'receptive vocabula' by the Poabody PiCtut¢~Vucsbulsry ; L

L

' -Tes-t. All subdssts of thv Yrosgz Dcvelopnentsl ‘l‘cat of Visusl

Plrteﬂtion as uell ls the Aytes‘SpCcc ths; and the Southcrn Csliibrnisvo ,-j*

L]

Test of I-‘igure-crqund vere uui tb suus'vuusl mmm.
2 . \

coefficicnts of cornhtion nrc &unﬂ !sr the xelst:lonships ;‘ ‘.-.

'bt,t een pradictm' and ctiurih '“rﬁb‘.lu.: Suwiu kuﬂo regressinn




. g0

were found for the relationships among the predictor variables and,
finally, an attempt was made to determine if patterns of abilities’

appeared to be indicated from the results of the study.

s . When the results of the étudy*werv examined, two major areus
tended to emerge. OUne areca centered o the identification of useful
prtdjctors.of the criteria variables used, while the second ared

centered on the patterns of relationships found among predictor and

. criteria variables.

(a) F}ediciion of‘Criteria Vatiables‘

7 lhis consisted of the identifieation of the most useful

predictofs among the auditory and visUal sdbtests for the criteria
variables of reading. spelling, arithmetic. wechslet verbal and *°
porfonmance scores, and total readiness scores..

IR o

lhc predictor variables used were mosq effectiVe in ptedicting o

R 'a R
. total readincss scotEI with variability in the sqoresfor two Frostig B
Subtests 10’ T"fﬂptlve vocabulary and for qonténCo tepotition acrount—"v,

- . . .«
. -

~ing: tor ,tventy percent of the variatxon in total readiness scqr
n 2

PreJﬁcbion of Wﬁch.ler verbal scores frem these ptediccfﬁ

e
Q_L.:

v

f.ﬁl" _‘.spat.e test and ;ouad blending accounted for fittyofwr percent 'otz:.t“t;

variation in Hcchcler verbnl scotpl. , '1!~variqbility in the scordt ’ffﬁlig;

fot cwo of the Ftottigjrﬁ’

.
.

mut_thirty-uvn pcrc ¥




K1,
+

The predictor var{ibles used were less effective {a predicting
j L A
.carly school achievement than they were In predicting readiness and
Wechsior scores. Variability in the scores for sentence fepetition
! ®

and ont Frostiy subtest accounted for about thi;ty-fhree percent of the

variation in arithmefie scores. - Variability in Lhe scores for sound

blending, one Frostig subtest and digiI repctition accounted for

twenty five peroent of the variation in spelling achievement Predic-.

.

' tlon of reading achievement- from the predictor variables~was relatively

¢

. isspssed in Lhis study. =

vatilbles and betwega prtdictaw and ctite:i( Vltilbl!l wert found.l

weak with only eighteen percent of the variability in Stanford WOrd

,Meaning being accounted for by variation in the scores of one Frostig

by
subtest andsauditory discrimination, while nineteen'percent of'the

. .. .

. veriability ip Stgnford Paraéraph Meaning was accounted for by varia;ion“

e . : S ’
in scores for one Frostig subtest and receptive yocabulary. ‘ '

- Prediccion of/readiness scores and Wechsler verbal scores from
. the predictor variables .uged was relatively strong, prediction of
WLLhSIBf performanpe scores and S;anford ari{hmetie was moderate while

prediction of early reading achievement vas relatively weak. Reading
. v e /

1ppeared»tu requirc an unknown nunber of abilities vhich were not

]
TR L ’,\\
L Cos

&

' R

First, coeffic!&ntl of correlltions anong the pxe&ictot .

':lity d-evclapunt pong the pr,dictop vuricbiu uon

Plaent1¢1ad in this study, The ficat 1mlof»muttc-w
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predictors of‘Lhc criteria variables, but showed fair}y strong
1§ relationships with the next levgl, called here the integrated
.ahilltnv‘.‘ Tne basal abilities identtfied in this study were
awditory JlStrlnlnqllUn,_thC ability to differentiate similar speééh

._spx ds, auditory and visual memories, the ability to reproduce
" sequences of nonmvnnfngful auditory and visual stimuli, auditory v
e - ’ '

<losure, the ability to parceive parts of spoken words as whole and
‘ flgure*gtJuhdeiscriminatidn as assessed by the Frostig subtest, the-

abjli}y to attend to only parts of ambiguous visual stimuli, while

rulogatlQE irrelevant parts té'thé background.

‘ o . ' thh the basal abllities had some usefulness in predlcti.ng

& he (riiczla vnrjables the best general predictors were the.integratéd

.nhilttfes of receptiVe vbcabulary, aentenée repetitioh and spatiaf ;
o .

»ULanldiion “e assessed by the Frostﬂg subtestq of Form Constancy,

PnsiLLOn ln Qpace and Spatial Relations ‘which 1nvolve reeognitioh

\ S

roqall, qgscriminatlon‘and reproductiqn,of shapes'and designs in

‘

4 ydrious:vontextgtahdvpercpectives.v Spatiil otiénta;;oﬂ q&a'reLaced .

to the haéal ahtlitiés OE‘viaualvmemdry and of‘atténding to only

.

’ rtlevanc pnrts of - ambiguous viaual stiuull The auditory integtated

‘ 4bi11t1eq of ;eceptive vacahulary and sentence repetition shnwad a N

: 'telatively Btrong raLationship with each othet and both uere related

e

.‘:Lo tht abilttykof Aiffereﬂtiating«sinilar ipcech sounds. ﬂovever,

;f”;only ncntgncg rtpstition shoued -nderntelx,gtrong telntianship' vith .
. ,_‘;. £

' afd1g;t repetit!qn and vith thc nbllity :o pprceite a pgrt;al aord ll fg L
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-

spatial orientation and sentence rcpetitgo%, indichting an abilitvy
common both to concepts of space and contepts of recalling meaninpful
Twditory sequeny es.
" Next an cxaminat ion was made of the coefficients of correlation
Jmﬁng all vnriapbvs to investigate possible patterns of learning
ibilf(ivsl it was pésrulated trom Lhe data examined iﬁ this sﬁﬂey

that the abfilities categorized here as criteéria variables depended
upon the underlying development of various hierarchies of basal and

integrated nhilitics,lwith the integrated abilities showing the clearer

relationships with criteria variables. It-was further postulated that

the develophent\of the integrated abflities depend%g to an extent on
. .- , T e

certain' levels of\ development having occurréd in the basalk abilities.

. : : n

The haturv and felat' influence of basal and integrated abilities.

. 5 » _ : . - o . \
. fuund in a particular ﬁ}brarcﬁy appeared to depend upon.?he criteria-

Jariablc wtth components of the hierarchy chang*ng in tesyonse to the

*

4 domands of partlcular criteria variables. . rf“, B : I A

’

e

o An example ‘of this change 1n hierarchical cowponents is given .
ny f;guxe 7. Thc;critetia'variables.were the subte'ts~0f Arfthmetic i

«
rublcmq and Arlthmetic Numbers from. th? Stanford Achieveuent Ptimary

nrilhmotiﬁ Lest.‘ Arithmetic Problems shoued atronger velutionships

,.
thdn Arithmetic Numbers with thc 1nt¢gtqtcd dbilities of acutencc o

,a;anetttinn and receotivatvdgabularv. Thcr. vcre dif&erencen bccwncn

LN

_the anithmet{c auhtuts 1n thl direct ulatiomhiu lhown vith

hasal atﬂlition. Arithuti? \Problm thowcd u:m:i.sticnlly 11:%‘-:“

- relatwnships with d.igit unti.an nnd tudi:ory ducriéimtioﬁ, vhilo

Atithu;ic Nmbau ﬂu xeln:cd 'u Mltoty clowrc and cjc-uotor :

. - . S ~r, ' . RS . . e A
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1! . I A Gub teat e relatel
LA A I S S d et des, the strenpth ot relatfonship e the
RS A Lo coal abtlrt e were oset fdentical ) indicattng
RS AR 0t G ] bie ?1kc-l.nuh|~,ll Slructuare o
coraitaes Togaitedd by the Tw subst et It kbt be noted that
.
il Pl e 4tes the p\\'vlllldl! s tnn thiw studv that bBasal

Hoitites Loud 1o Show strtomer relationships with ‘nteprated
ol e Lot thes show with criteria vactables o Foi example,

Ctited s o a1 relatively strongly related te sentencwy pepelition

i
Coare ek dy related tooan ithinetic numbers, while auditory

1
DLt 1o shows noderate relationships with recept fve voecabulary

aind setitence repetition, and g weaker relationship with arjithmet{c
problems.
’
L swunay, H“' abilitles of sentence repetition, receptive
vocabulary and spatial orfentation were found to be relatively strongly

tolated to the criterfa varfables used in this study. Other abilities

i
tavestigat ed tended to be more slxgngly related to sentence repetition,

" ' "' 4

fhc vocatalary and spatial orfentatton than to the criterfa

Pabdes. Lrom thisn, it was postulated that sentence repet ition,

v eptive vocabulary and .-ip}ti.ﬂl orientat fon mlght‘ be integrated
rlities, with .! hetr development based tn part on the previous
feveloprent ol certain basal elbilitifs. A hicrarchical structure of
bilitles was suggested in which basal abilities influenced the
development ot inteprated abilities which, in turn, 1nfluepced

riteria variables such as académic achievement and intellectual

development - , .



vir ot { + U
[ ]
| PO B N R T ST TR
L
A e 1 [T Ly oL S SV [ AN taaac tare o, o= !
-
' ot e e et e b bt o, figure o
yoortmin et ton, wditory dis o rimaination, svatial relattons and
o
e )t v It W c.\[u'nlt'\l 1Yt Clhusters ot b lities | FYRE O FERE L P

Sater ta oand predictor Tevels alpht be tound which would (enter on the
oy ent t these toar abiltities, This cdlastering elttecl was not
I Pimtead, o hicraroliical model appearod to encrye trom the data,

N the predtctor vatrables themselves dividing into two levels, called

.

et Ul basal leved of abilities and the integrated level of abilities.

the basal abllities, consisting ol auditory discriminatfon,

i it repetftdon, auditory (lnsurvc the Frostly tigure-ground subtest

4 vl the Aviaos space test, were tound o have the most lisited

~ -
Celationships with each other, rather less limited rélationships with

Ctiteria variables and thetr strongest relationships with the fntegrated
hilittes (Frpuye S). tn turn, the integrated abjilities of receptive
doelary, cvatens o aepetition and spatial orientatfon were found to

v atioanse s 1ol fouships with both criteria var fables and basal

Corlities fhan were found between orfteria varfables and basal

-l'llLll‘t.»-\ [
4

/T From these tindings, It was postulated 4hat a hierarchical

otracture of abilities might exist, with each level subsuming a number

Y
ot underlying abilities and changing t‘wir nature by combining them to

4

N torm increasingly complex abtlities. Althoug‘h the two groupings of

IS

abilities described (n this study were called basal and integrated,



[ T R SO L ST oty hes T S N EEEE AT SN SRR SN
' conomy et b oot e cgr e ot est ations an Lhe Ve lp s tonr e
N C T (1o padpoacs o cduocators, 1tomav he
Ul e ol et e et 0 . gl o stractagre gt the v Sreadiness
[ 4

R N !| cavht o bhe Gt acccbogment e ot aboat tour or tive
o Che Datter o el s essment techniques ased in thrs stody
oocar o to e adeguate ateethie Tevel ) as 1t was possible to predict
at v g teent of the variation in the total readiness scores from
Siation amony the predictor varifables used.  An earlfer entry into

the ability hierarchy might be needed for extensive preschool preveative

1

.

itesranming. Shis might requite new instrumentation and a considerable

avount od tescarch on normal learning and appropriate intervention

techmiqnes at the age two o1 three vear level. The age levels
swent Tdned re based on the assumpt ion that in working with preschool

necessary to lassify behaviours which are at least

b
two vedars behind the chronoléyical ages of the children being assessed.
L d

\1‘1"(“(!1, it 15

/f might be noted that the hierarchical structure developed in

s slady 1o souewhat similar to the model used fn the Illtnuis'Test

! Tovioholinfuistfc Ab{litics based on OPgOOd'i (19575 model of
mr , athen prucesses. The 1.T.P.A. subtests used in this study are
wweng Rhose classitied by Kirk, McCarthy,and Kirk (1968) -as automatic
N

bilftics - and are lnclpded‘;Em)ng the basal abilities described in this
itudy. None uf)tho reﬁresentational subtests of the I.F.P.A. was:
used, but thvée mav be similar in their relationships with criteria
" varfables to the integrated abilities described in this study. The

study right be rephicated and the repregentational subtests of the

I.T:P.A. included.
/7



' ) ] ool 1 Yool e v ‘ ] 14 tarte ta b "7\:1.‘\( 53.\‘(“\ 10
Prooeoohoot niidien whoe appoar o nave Jdevelopment oo o
1'1/‘ St e vl e o adeatyticed on o simploe sorecnlogy G e
// .
B L T A T S PRI R DA feeiny 1o U (Frankenbury & ocdd s
S i wiid i instiuneate. Chese -4‘1‘1“ al .ulm]u.atv tnoseledcting

dp oot cridren in ovlsk ot developtng learning problems, but

.

iy ave to be Identificed more Sped ifivally it .‘s‘llil‘lhl

to. be established. Preschool o carly piade one 4§ Yeening

G

et i Jude tests tor reveptive vl)r"ih\ll(lr}', sentenc e

.« ' .

repet it ron and spatial orfentat ton, along with observations of gross

vl e meter coordination. | Articulation can be observed duriny,.ih(-

.

. ! .
cntem e repet it fon .msv.‘wn(. CThls simple screening can be done by

a4 classroom teacher or aide in a few minutes, atter limited training.
Wicte an intoprated ability has been found to be poorly develuped,

Basal abiltities associated with it could be assessed further. This
. A Y

would avoid the adminyst ration ot len,gthy batteries to asses$ Imsfal

. 4 2 * - '
hilities which appeared, in this study, to *show only limfted direct

.
\ .

claticishia s with the writerta examined.  This approach takes into .

e ountl twe levels of Ahil{ty, the Integrated and the basal levels.

I some cases, U\» third lev«-?‘;nf behaviour observatigns wlw

ire called the gqritepfa variables fn this study may be availabTéT Nlhe '~

‘e A

.

Mot rapol ila}i&~.u1in«-s.~. lest 1s qséd tidely and might,be considered as

-

an Indicag fon that further assessment should'be done. For example, \

when a cht Id receives a relatively low store in the Word Meaning
. 'S . ‘ ‘ ~ ! . ' : .
subtest, evaluatfon of his abilities in receptive vocabulary -and

Ve " .

sentence repetition pay {ndicate an fggﬂ'yh\g Jifﬂc‘i.alty ip one or .

-

4
i

.



ootk ! l‘n‘.‘n‘- the 1y, RN ui'.‘ b thieo tategr ated abilrcien batlt
o cvaluated when the subitest of Numbers or the total score 1+
censiderad b Following the identitication ot weaknesses in the
Inteyrated abiditicy ) the more strongly telatod basal abilities could

e tasessed,
.

i osummarv, 1n using Al‘hin'l.lr(hi«dl Sstructure to select
. .

assessrent techniques, the examiner might use tests which examine
»

onlv the inteyrated abilities as a scteening battery, before prbm ceding
on to examine the basal abitities which appear to underlie the o

AY
development of the 1ntegrated abilities apd, through them, the (riteria
{

viartables with which he ultimately is «oncerned.

«) Implications of the Hierarehical Structure for Program Development

i3
ally

' i
In this study, basal abil{ties appeared tov be relited minim

to criteria varfables; but were more closely ro’ated to integrated
.
Jhilitlvs.gﬁln turn, the integrated abilities appeared to influence the

development of a number of criteria variables. In developmenlal and
remedial programming, it may‘hv fncorrect to asdume that the development

oY 4 banal abilgty will Tead directly to }mproved performance in criterig
Jor auditory discrimtnation is noted,

<~
¢ hope that reading and arfithmetic . -

{
vatdabless For example, when
y

this abjlity can be developed with

skilis will improve. However, because of_previous difficulty in
“ N .

o
dis¢rimination, the child may have poor .abflities in receptive

vocabulary and meaningful memory, which also appear to be important in

reading and arithmetic.

»

It may be equally incorrect to assume that an apparent

improvement of an integrated ability without the improvement of deficient
. \

N -

-t
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R S R BRI Qlll‘?i(‘u ' snablo tie vl bt e that catosr o o

" ’
[ )
For abilit

Prlaty o an thesctrteria voar ot b exampie , when poog I

N LT ST . & ctody thps abil ity mav appear to improve oty
/ N

el i g e taoe b ropeat Ty sentonces. bl sc'};u«‘l\(‘il\)z abttity

, bt it he has wetk development Inreceptive

3

N drgprese te s ate extent
¥ I T .
Cabubary and/er aaditony dasciwdnation, he mav oot be able to use
) A
i abad ity property when he tailsgeto understand the words used.
®
® When o weakness in cither o basal or an iategrated ability is

wted it mav be appropriate to determine which related abilities are

weok ot to program to develop the inadequate basal abilitfies betore

thiny Jdirectly on the infeprated abilities. Fs)r vxample, the child

-

N

with, peor development in auditory discriminat fon ,Kp(‘eptive vocabulary

sodscntence repetition may requite considgyable programming in the

N A Y
disceriminat fon ot speech gounds before he can understand words and

1ecall word seguences.  therwise ability development may be splintered

»

with the development ot the (ntegrated abilities limited to a relatively
aapert fo i.iL level. (
o example of this appraach to remedial /developmental assessment

which aijms at tdentifying and programming #or hierarchies

‘ » -

N Pt .umn‘l Yy

o1 4b]k6t§vs is included in" Appendix A in the form ¢f a hypothetical

~ ’
Case study. » ‘ e .
' .

4) Relatfonships Between Auditory and Visual Abilitigs

The design of this stydy allowed the examinatioq of relationships
. X ; .

NS

between audlgdry and visua) abilities. A nunber of statistically

blunlflénnt rvlanionéhips were found a shown in Table 14.
w . . :



S AT RV VN SUSPRTEE IS HE Prtiey and the abalitiee ot oo

Treaoriminaty oo oand dooepidte coabulaty are to be expected, as ot

e e e The o Tedt interpretation of plctures. However
ol e o titten uses an aaditory stimulus Tind requires an aaditory
. * -
N ¢ but showed 4 constderible number ot statfstivall
S
atlicant relationships with visaal abilities. 1t Tas noted phat the
’ >

Celat icuships shown between dipit repetition and visual ﬁl»“ll les tended

to be smaller but to tollow the same pattern as the xent 1onships between
. [} : J
sentencd Tepetftion and visual abilities. For example, both sentence

tepetaitien gnd digit repetition showed limited or no relatfonships with

L~

the Frostly subtests of cve motor coordinat fon and flgure-ground
differentiation, while both showed their strongest visual relationships

‘th the ‘last three Frostig subtests which make up the ability described
\

in this tudy as spatial ortlentatjon,

- ~
Because ot (h:(simllurlty in thw patteens of relationships

stiown both by sentencel repetition and digit repetition, it was assumed

that an ability tound in both variables was involved and this would
< : . N . ,
Livdat to be the ability to sequence audftory stimuli. Therefore, it

Y

(fi v a1s uecessary to question the nature of.the relationship between

mditory sequencing and visual abilities.
. /
Me vigual subtest which showed the strongest relationship with

4

aaditory sequencing -was the subtest ‘which appears to asaess the abik:ty
¢ T .

to getain a visual stimulus against distractors consisting of similar

.
" -

+timuli which have been rotated by varging numbers of degrees. This
[ N 'QD

-

. . . .
task appears to require a certain understanding of directionality which

may be.cha}arterized by an underntnnding of the angle at which a stimulus
. - d * . ‘ .

’
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: S S TUES B TAN SRS I vaotng Do oo ate soamudy L Yol e
] ( N . .
S St o e L Tl Thtf crded by canniag IR
! Lo St ot dre o aad o search o wiol coomay ai,e b
.
W ate tor e 1o a4t oand crderle repetition of digits and sentences.
ot (P et e 8 Aguencing s the ability ol patterndng
T TR T ihe relatfonships tound in this study

/

Cetwe o aatenn b qepetition, an particular, and visual abilities
e tooaond evidence teomoassumption that there is an abtility
man 0 T o quditory tiwe and visual-space sequencing and that tatls

ilit e - connint, at least in part, ot an understanding of

directdonalyity.

v Auditory and Visual éﬁ}[}p{gf g}{&gﬂs une é}andardized Tests

It appeared that the Metropolitan Readiness Tests were Strongly

~
’

colnted G0 vinual abildties tor the subjects in this siudy (Table 9).
mly sevea of the predictors used werce ysetul in that they {ncreased
credr tron at Cless than a 05 level ot probability and ot these only

o here ditory, while the: five usetul visual predictors were the

. \
CiLe 11esttg subtests, ‘ .

a
.

" L J
iy contrast to tbhe limlted number of useful predictars for the
>
ctropelitan, there were fourteen usetul predictors for the Wechsler

Coores (lable 1U).  All the apditqry and visual abilities assessed

-

¢+ xoept visual uwnn>y were usdful predictors of var{qti subtests of the

weehsler Scale.  The Wechsler appeared %o draw'updn/g much broader

“

range Ot abilities and to contain a considerably stronger auditory

*Lomponent than did the Metropolitan,



4
t 1'.)" ’ A v e f RS ST bl 11" PR ,
vl e e by predy crron or the Metrepelitan Gt Wechs Ler
. v - : r‘W et ad ot these tive  ere ait !
UL A Yl ‘-l-v!:(..«., - . ’
\\ tothe o obhaervat mes can e veneTal i 7ed ., {1t appeared that the
. ‘ ‘

P et o Read g Tests tonnted to overcmphas e yiauul abilitye:

S aeht lead to childron appeating to be performing well an
< :
-

Coadiness et bt becaude ot unnoticed auditory deticits, performing

ve latively poorly on the Wechsler and Stantord Tests. Predivtion fram

. Moty coolitan Readiness lests might be improved if this test were

..
.

o mented by tarther suditory assessment ., '
“The breadth of the abilities assessed by the Wechsler test is
» , .

Capressive and may indicate primarily that this is an excellent measur

use the Wechsler i Judes so wide a4 varfety ol

ctoweneral oabilbity) Be

thilities, it miy not/be Vhe best predgtnr of school achievement .4

this level, as more limited\@bilities may serve as the basis tor carly

whool Tearning.

The prediction of the Stantord scores was at a disappointingly
N Both-auditory and visual abilities appeared to be Pelatod

ol \wublests,

In summary, the range of abilities - assessed by ‘the Metropolitan
NrdleChg, Wechsler Intelligepse and Stanford Achievement test’s at-the
{ " .
gTddv.nnc level appeared to be different in this study. The Wechsler
appearcd to tap a very wiJe range of abllitie;, the Metropoiitan

->
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Cr ot s tad arte S RS S A L AT H

Ca e o bt Kesears h
. \ *
Foorthier @ oseatch 1o needod to det el ulnthr’ the oot
N ’ )
Lty e ar hires s wetul s Research with oo A;K, cbosubypect s

alar Lo the e o used o this studty might indtcate whether an
Avicoarchio ol v ement ot abilities appears with other sawmpless.
A nmapea prentee Rade tn this study was that the identity and

Ceatd \‘ futlaence of abilitics 1n a hierarchy change according to

"he nalute o}l the criterfon variable, [t may be that similar
\ .
St e i the hletarchical abilities associated with reading,

gdathmetic and lnl«-lleélunl development change with the level of
fovelopment’, as well.  AS él;l g-xmnple: arliluneti(‘ *at the grade three
level may requite o different hlora;}hical structure to lha£ needed
P J;l!hmvti( at the ecarly grqde one levei. This could be fnvestigated
hv waine a research design ﬁlmjlar tolthe avsign used Iin this studv,
§.  selecting slightly older subjects. I'e

Perhaps the most effective method of assessing the validity of
the hrrrqrvhlc;l ability npp}na:h to early child development outlined
here would bg to use a controlldd classroom situation. Two groups-of
high-risk preschool children with similar development of basal and
integrated ubjlitlea could be located: One grpup cou}d be assigned

to an experimental classroom in which programs for the development of
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TS L e 1 T S It othe oxjpenirent ol g
4
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A .
" . [ T O A O | e L Pl e gl e vt e ot
1 [ T T ST { e ot coo o de e T e .\‘. ty ]
oo o al e e e doe valpdat g Pothe ot tect g
v
plonatnin to e b bty Bjerarc e,

. -
Phe approach used fin this ot udy could be vorpanded t0 1t ipate
Che abM™RIT e needo s Ton max fuam lear ning by various tea hing methods.

von b b posatd et tind prade one classes where a word tecosnir fon

fop L. ac Lo rr.l-!llll'.‘. Stressed, i in the Gl (Ginn, no date) 1read oy
. 2y ’ / » 14

o
v

cries, and other Classes where a phonet § uyrnm'h to reading 1.
Crensed s tn the Llppincott (McCracken, 1969) reading series,  fa<il

4
tad antegrated abilitices most related to success with the two reading

-

wetheds ould be identified and compared. This sort of informat jon

bt provide useful dnstghts into the selection of teaching methods

ot Lirkely Tt be auccesstul with children considered to be in bagh
- - st ol tadiluare.
Aovvre Specitic drea ol research would fnvglve the e ot
LR S | (“.‘w,nw.( ic reading testys and the ability tests used in the-
Celve 1t wonld be usetul to have (nformation o the aredas ot {he
roevtin process 'which are most related to basal and integrated ‘

f

thilities, to allow for in(*rvased‘»underslanwg of the relatdonships

. ~
.

between the reading process and underfrying abilities.
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ttective and ation ot the attribute. Fhe vali-foty, ot v
. dboaba ot strac tare cuald Heganvestrgated aoang alternat.
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oo et caami i ng g ademse poroegrams et teac b

IR Lo b determaming the content ot remedr ol Jdevelog

-

At Lot ogqreaan s ot children wath learning ditficulties.
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APPENDIX A

Hypothetfeal Case Soudy ot Preschool Child
Nomg-: Jake Chronolopical Ay 5-1 Placement : ___ Preschool Class

-
[ntormat fon From sScreenlng Procedures

I. Obsgervations \

\

4) Gross motor development: - vatching, Yunning, jumping are

adequate.

b) ¥ine motor development - cannot button clothing, dry hands,

use sc(ssors\a(,irayona.

<) Snrlnl~vmotiuval development - good. Plays well with
children and responds well in
P sftuations with adults.

d) Hpeech and language development - slightly inadequate for

age. Sound substitutions (baby
Q@

talk) prevalent. Seems to say

lfttle when he speaks.

Quertes gy tine motor skills are poorly developed, how much

. of this poor development 1s due to lack of practice?
[ ‘ . . 4
15 spat ial orlentation a problem?

- In view of Inadequate langhage development, does Jake

\

have adequate hearing? Is hejbiiingu.lf What is his

level ol vocabulary and. how well does he comprehend

ogral iInstructiorms? .

.

-

- what s the family background and how much can Jake's

parents be cxpected to do at home with him? -

- . | . /



oo Medical Information
Jake was assessed by the school speech «linjcian.  No
k]

indtcations of hearfog ditficultics were found. Speech

mechanisms wiie examined and found tv be normal.

4. tamily Buckground _ .

Jake's parents came readily for an interview with school
prrsonuel.  Jake has no known history ot medical ditticultiey
or developmental‘prnblems./ The famliy {8 unilingual.

Jake 1s the youngest child in the family. Four older
children rauge in age frqm téﬁ to nineteen years. The family
dppedrs to be very close, sharing in a variety of outdoor
activities {ncluding camping, boating and pfrticigan; gnd ‘I.
observer sports. Jake's parents;feel that his older siblings
may be overpr.otecting Jake and-''doing too muvch for ﬁ."
Training: in self-help skills such as dreas;n& and drying of
hands, as well as the posaibility that Jake's family may be,

. inadvertgntly‘prolongipg “baby talk™ was discussed. Contact

with the family will be maintained. <
J

lntormat jon From Formal Agsglg ment -
1

I. Iotegrated abilities - receptive vocabuxary - Peabody‘iftture

, ‘n’ Vocabulary Test - Jake's age‘qu 1‘

o

B

LY

below three years.
‘

C - meaningful luditory -enory - HL‘Q fot *
PP

Related Syllables from the Detroit Tawts
' . S VA

of Learning Aptitudes - Jake's sge Neore ™

is again below three years.._

*



1. Integrated abilitfes - cpatial orfentation s—'5}"1'05( tg Develop-

(continued) -

mental Test of Viaual Perception
subtests 1[I, IV and V. Composite
age score approximately 4 years.
Difficulties were noted in recoguizing
and recalling simple shapes.

2. Basal abilities - auditory discriminatign - Goldman-

) Fristoe-Woodcock Test of Auditory
Discrimination - very weak developmegpt.
Most medial and final consonants are
confused.

- auditory closure - Illinois Test of
Psycholinguistic Abilities - weak
development. A quiet area will be used
for developmental language exercises.

". ’ - visual sequential memory - Visual

4 Attention Span for Objects subtest of "

the Detroit Tests of Learning Aptitudes -

-.:géquaté performance

- ahditory sequeéntial neméry - [1linois

Teg; of Paycholinguistic Abtlities -
S

‘ .adequqtd performance.

Summgry

There appear to be no underlying sequencing problems in basal

* » o

A}

abilities. Jake appeari tonneed further development 1in tﬁe-ltene of

R » . .
form recognition, g'perql spatial orientation, copying, auditory

i
¥
§



discrindfaation, vocabulayyv and medaningful auditorv memorv. The

; roduction of adequate gpeceh ounds will be encouraged. The parents
will be kept infortied of Jake's progiam and will be encouraged to
7

participate in this program toth in the ¢lassroom and at home.

) ,

4
g’rugrdmﬁ:lng /
-

lake s oo 7]dered s having a moderate problem {n speech/
)pnguaq« developm pi and a minor problem i{n the development of visual
discriminat{en aﬂé'fine motor activity. His preschool program will
tnitfally be dlﬁ?ded with one-third of his time being spent in small
group specch/langugge activities, one-sixth of his time in small group
visual-motor gnd visual perceptual %faining activities and one-half of
his time in general preschool activities. Small group activities will

present a concentration of activities in Jake's weakey areas given in

more depth than are the activities which are included in the regular

preschool program.

1. Auditory d;acriminatlon training - major sOurce;of acti;itles
» Oakland and Williams (1971)ﬂ
Gr;ss auditory discriminations - comparison and identification
) . of substances in closed containers,
" pebbles, sand, water, etc.
- matching sounds of noisemakers, a;
wﬂiltles. drums, rattles, from gross

. differences to pitch differences with

same noise.



dlo

Gross aud{tory discriminat fons - sight and soand {dentitication

(cont {nued)

Speech discriminat{ons

proceeding to sound fdenttficaticn only
of Common cbiects - from locating sounds
tn environment to thefr tdentiffication
onoa r‘ccurd or tape recording.

sound vocabularv - high, low, loud,
sott. . o . .

pitch and volumn reproduction - simple

mu/sic using ptano and records. Sing&

y 4

and speaking loudly, softly, etc.
rhythmic development - clapping,
skipping, walking, rocking to various
rhythms.

- simple stories, rhymes and songs with
repetitious sounds repeated by children.
Seating arranged to encourage children
to watch 1nstructorf; face.

use of simple pictures to elicit speech
sounds. .

adapt.iono of sound games such as

"1 spy".

rhyming activities, simple picture card
games matching initial, rhy-}ng and
céding sounds, clapping and other

motoric responses to same and different

words.
.



e brodrse raeornat 10 la sy hioo] S v osoand pdlles | o1

(«thlnuwi)
e outTroed o Vap Riper (1951 .

Voeabai vy aeve bopment Cxpressive and receptive.
tettrally, new words t1ed to concrete
’ cxperiences - objedts and dotivities in

classroom. Review of new words  at

telar intervals. Short "tield trfps"

.

to school custodian's supplv ropm,
turnace room, staft room, kitchen area,

school vard, c¢te. to allow use ot ngw

Al

words in context, pictures of "trips"
for child to discuss In small group and
at home.

- use of prepositions, pronouns, verb
tenses gradually h\t_roduced.
use of l’;*ahody Language Development Kit

' level (Dunn, Smith & Horton, no date),

b

or stﬂilur mul A purpose language
. materfals.

- disgussion af-pictures in books being

read to.children.
- l%linols Test of Psycholinguistic
4 .

Ai)ilit.'y verbal expression type of
exercise, describing common objects in
. ’ A
’ ) ¥,
terms of their appearance, c¢olour, use, "

b i
]
etce.,



Visual -motor skills

%
S oo ot e b vt R 1 B
covs Lo woode o Shapes same , dgtterent,

Laryer, smaller.

P vt giny stmilartties and ditterences

ot ple Tine drawings.

nning tormboards tany g trom simple Lo

.

complex. a

tilltng in stmple wisging parts an
pictures and puzzles, ysing "Find the
Hidden Figure' puzzles.

shape recognition trom matching three

dimensiongl shapes to finding simfilar

¢ .
shgped in the room, (n pictures, among

~

L 3

AR .

“gfoups of shapes.
-

i ; 3
lvarnlnpifvbcubulary to allow the
discussion of shapés, as circle, square,
triangle, longer, shorter, straight,

round, angles (or corners), one, two,

three, four, etc.

after simple shape discrimin}tlon has
been adequately developﬁﬁﬁ tracing
around large clircles, 1ses,
rvcta#glea, triangles,

shape dravlng vithout tractng and‘shape

(npying ui;h ax’ple l‘émuli.

w.'=

'y
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«

voo Viinaad motor skl tra iny, coloarin and cattiny simple

(contruued) .
s Line drawings.

' general catting, colouring and Jdrawing
activities with an emphasis on large,
simplitied tigures initially, with
vtadual progresaion to more complex

tigures requiring increased ability in

discriminat fon and motor control.

Many ol these activities are included in the regular preschool program.
Fike will be given additional experience as neebed tn a small group of
<@
children needing this type of development.
Reassessment
As Take's development in deficient areas improvés, time
allotment s may - be changed. 1t is anticipated that Jake's,difflculty
in the perceptual-motor area will be overcome relatively readily,
Depending upon .l;nkv's progress in achieving ‘nor@i language abilities,
patticularly in the integrated abilities of receptive vocabulary and
meanimful auditory memory, the time allotted for him to work in the
language area muy.bv increased later 1n_thé year. Should the
integrated abilities be assessed as up to or very close }o Jake's
‘hrunplogl§ul age, his full tinedyay’bc'hllotted'to the regular

-

preschool program.



Mocr ool an Hnl‘Anc\:‘lv\ln
L

L j"‘ G A
(‘1’3, ‘r \\'Alll1.‘- 'IA)-N Jd Ot e LU ongye :
”ﬁk”bJ’rtiJ% vocabulary aod mominptal aadbitory

with A.m.y AL but cdoniticant o bathionships with the

o ryt Mo iy

c

tecognitron ot embedded tijyures and patts ot the Frostiy test,
This test gsseced the ability to rselate a spoken word with o
pleture.  Thia study appearcd to indicate that poor performance

v Word Meanang might tend to be related most strongly to
»

-~ ———

vovabulary od auditory memory detictencies and less strongly
Ste opoor vinoal perceptual abilities, C

Lo bratentlngy Subltesst

- -
Receptive vocabalary gnd spatial orfentation were most

‘lxwugl; tedated to subtest scores, while meaningful auditory

ety showed g osaeniticant but weaker retationsghip. In this
\ »
cubtest oy apoken qentonee ia o related to o picture. The sentences

daed tn thia subtest apparently were not of sufffefent lenpth for

woanimgiul aditory memory to become a major factor. 1t appeared

?

that o poor score, with this sample, might be related to

indequate development ot weceptive lanpguapge and/or poor spatial

orientat ion,



r)

Moot s ubtest ®
it subtest showe ! barelv sipniioant relationships
with o auditor abhb oo nes 2t tonshirps weth visual abitfties,

Particubaric wrth the Yoo jp spatial®ortentat jon subtests were
Crocer s T peGla arrent at 1on appeared o ?n-. an imp(vrtant
Droaty an thrs sabtest ' 3

AMphabiet Sabtest

thic cubtest, which assesses the ability to discr iminate

md adentity lTetters, appeared to be most related to spatial

crlentation with weaker but significant relationships with

teceptive vocabulary and nonmeaningful auditory memory.
Numbers Subtest

This subtest which samples a variety of Abilities
II{V¢)lving carly arithmetic processes showed significant relation-
ships with all audftory and most visual abilities. Meaningful
auditory memory, receptive vocabulary and spatial orientation
showed the st;onga-st relationships. The numbers sut)test
ropcated to be the most complex subtest of the Metropolitan il;
that it showed ttu/l.'nry,c-st number of significant relationships
with inteprated and basal .'lbillth'_s.
Copying Subtest

The copying subtest ﬁh;vpd significant relationships
with qll Frostig subtests as well as with the }ntegrated :

abiltties of meaningful auditory mempry and receptive vocabulary.

In examining He(ropollfan total scores, spatial orientation

showed the strongest relationship with total scores. All subtests

.

+
)



L
Whowed Sicrr ot relationshios o ath o waditery and visual abylatie
.
. . 4
This mav iod1. qte that while o cld s probler mav appear o l1e in the

ea of anditery dalitie, when Sudped from readiness sceres, it mav be
e enaaly Lo asscas Cer o biteunttres an visual abilities, as well,

e vern -al, the Megropolican Readiness Tests may have a stronger
Corponent of vicual perceptual atilities than Vs tequired for prediction

of tuture school success.

“tantord Achievement lLests
Poopeneraly relat fonships between criteria and predictor
v il Lables were stronger tor the readiness tests ;han for the achievement
teste, which mav indicate that the achievement toests are related to a
ranpe ot variables, many of which were not igpluded as predictors in
this study. In most cases, the relat jonships between quditory abilfties
nd achievement in reading, arithmetic and spelling were stronger than.
the (elutlonships between visual abilities and achiev;ment. Thig is in
contrast ln-thc relat fonships found for the readiness tests. It may be
possible for a child to recei;e good scores on th; visually loaded
Mctropolitan and poor scores on the Stanfogd.achfevemenl because of
this ditference in related underlying abilities.
$. Wechsler Intelligence Scale for Children : -
Th«l- best predictor of the Wechsler total score was the .l’rostig
-Lntdl score, follawed by -untngful auditory memory. Receptive
vocabulary shaved only the fifth strongest relltionlhlp with Uechclér

total score.



Most o subtests showetr cienitioamt rel o ictnship. with hoth
acdrtory and visuaal abilitie- “he number of  quditory oand visual
L]
abflities tound ¢ Y0 el yted U edeh subleat . piven (i Tabio

Lt Che nant .o ol gpniticant relationships found tetween
Wechsivr subtest soores and the wditory and visual measdre: used i
thiv Sstudy can be sosumed Lo assess Che complecity of the abilfcies
tapped by *the Subtests, Arfthnet o, Digit‘SpJn and Block Design were
Lhe most complexs subtests tor this sample. |t might follow that,

' [+
because these three subtests tap the largest number of abilities

assessed . they mav he useful as indicators of general competence at

this age. Hixh performance in these three subtests may represent

better general underlying ability development than would be indicated

hy high performance in less complex subtests such as Picture Completion,

Coding and Plcture Arrangement .

While most of the Wechsler verbal subtests showed significant
|

relationships with approximately equal numbers of auditory and vigual

abilitics, most of the Performance subtests showed few relationships
!

with auditory abilities. This relative specificity of the Performance
subtests agafnwas evident fn comparing the number of auditory aﬁd
visuial abilitids found to be related to the.totnl'NefbaI and Perform- -
anc-scores. It mlght‘be argued that, with tgls saiple, the chbll
subtests tended to show coaaidetably more relationnhipo vith Ltou&l -
abilities than would be expected and. becauge of this, tho Vctbnl

/ .
score may indicate more of a genetal Ablllty measure, rathcr thln a

more limited measure of luduory abillti@ Visual nbtltuu ~7 hlvc

been overly repraented 1n the mtellcc(ual nulmnt of tllo lubjccu

.

in this study

s
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Number or o ctottstieally cygnifioant Relat jonshins
Found Be'ween weo hisler Subtest Sceres and

Auditory and Visual Measures

Wechsler Subtest .‘i('orrs Auditory Visual Total Auditory &
i __ . Measures  Measures  Visual Measures
Informat ion . 5 9 10
Comprehension 4 5 9
Arithmetic 6 7 13
Simflarijties 4 | 4 8
Vocabulary | 7 2 9

Digit SPpn 6 7 ' e 13
Picture Completion 0 3 3
Picture Arrangement ' 1 4 5
Block Design 3 9 12
Object Assembly : 1 7 ' 8

. Coding : | | 0o . 4 ' 4
Verbal Score . 7 8 *. ' lg
Performance Score ' 1 s - .9

Total Score - . .6 ‘ o 9 .-.‘.i 'in. \‘



i U ats

1 hoory tor ded s b Mot oat Tosts of Learniag Aaptitades
Jespite b conated soral s ponelation ased by the authors oof

(h’- Negraogt LoLhiis qubtlont ol ol e N e l(np('(’;l Ton wWas the ¢ j|;y.l‘u best

predictor an the battery used for \w'mh.',l'vr verbal and total scores and
L)

tor Stanterd apithnetic. TU was stronply related to nonnmeaningtul
wditery Sequential memorv, receptive vocabularyv, cuditory (losure and
wditory dis\‘ximinnlllmn. Sentence memory was tenitatively identitied
th teprescent in, an iutvgrAl¢d'dudiLuly ability which appeared to depend
in part on the development of basal abilities.

. Becaase of the value of sententve repetition both as a predictor
variable and as a sc for underlying basal abilities, it appeared to
be an extremely uscfui assessment teéhnique to be included in any

battery of learning ability tests,

2. Frostig Developmental Test of Visual Perception

Despite previous indications that the Frostig might be a single
factor (e;t (Buros, 1972), thé subtests tended to-divlde {ato three
areas 1n this study. Subtests 3-Form Consatancy, 4-?001tion in Spéce
nnd.S-Spatlal Relat fons tended to show similar relat#oﬁuhlps with
other variables and; together, wéere taken as components of the ability
»Jeactibed in ihlq study as spatial orientqtiqn. In many areas, subtest
2~Fiuure—Cround Discriniqptlon, sﬁowgd -1ld1ar relatidnlhipa'to the
spat {al orientatlon subt;ltq- However, ldbtéat 2 vas slightly dlff;rentT |

) i ..
- to gpatial orfentation in its relationships with Stanford arithmetic
. - ’ A :



. T )t st : B R N < S LA R DS PR ORI
N S = Coad AR PR . clooae Len aeh Gt repetit o
b f
ot b e e e e L ve=Mator .\‘u‘(“\_..cli()ll, showed only
Ve

TR S I SR mships with ther ooar 1.1l.‘s ard o the least efficient
ceerane o oy the Frost iy cabrosts,
| RTINS (?l(‘ Frostiy subtesty ) particelarly those included 1o

cpatial orientation, were usctul as predfctor variables in this stuady.

oo inods Test of Paveholinguistic Abilities - Auditm:v and Visual
Sequential Memories, Auditory amd Visual Closure and Sound Blending
Auditory sequential m-molri‘v. (digit repetition) rs;howed the
Strongest telationships with other variables. 1t was particularly
asetul to compdare with sentence repetition.  Figure 1B shows some of

[ 2N .
the differences which appeared between sentenpe repetition and digit

.

repet it ion.

Figure 1B

Relat fonships Among Sentence Ré};etllion.

Digit Repetition and Other Mcasgures
) .
. Sentence |
p(vp('( itio

N T

-~

—
jAudftor

Closure

» Edt'tor_yvnhcr.i-innt lﬂ :

S




i
entence and a0 e i showed o arron, L latienseds
Wit cach o cther ot thoedr relationsuips with other auditory
thilities woro conaadorably ditterent.  Ip 1\:rn1ng abtlity assessmonts

.

F mav hOoncorrect 1o 1ssane hat senlen e repetition and digit
tepetition arce essentiallyv tte same and that Success in one precludes
ditticalty in the other. Digic repetition may retlect an underlytng
spat ol sequeacing abil ity in o rvlativ«]\; lmited way, while sentence
.

tepetition showed .aaidlti()r;dl strong relationships with seceptive
vocabaluary) sauditory closure and other abfilitics.

In ycncr\l. the remaining Illinois subtests showed rjRdtively

limited retationships with other measures, although prediction was

slightly increased by their use {n some instapces.
P .

I~
-

Peabody Picture Vpcabulary Tegt

Receptive vocabulary like sentence repetition and spatial .
orientation gended to show fairly strong relationships with moét
criteria variables. There were significant relationships Qith several
visuhl.measgres. Th;s may be related to the need for the accurate
interpretation ot plctdreé in this teﬁt. It may be ml?letding to
describe the Peabody as a tes. of recoptive‘vocabulary whet-visual

perceptual abilities may influence the scores obtained.



