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relationship between cerebral lateralization and learning. Since Orton

INTRODUCTION ' )

A major concern, in recent literature, has been the question of thé',

-

first hypothesized that difficulty in learning to read mhy be caused by

a left brain deficiency, a great deal of research has been conducted in
order to investigate how hemispheric differentiation-is related to learning
ability, especially to learning to read cfficiently.

Apparently, different intellectual functions have traditionally been

associated with either the right or left hemisphere. The study of indivi-
duals who have suffered either right or lgft brain damage has enahled
researchers to identify some of these ahilities and their assumed hemis-
pheric localization. To illustrate, it has been assumed that, among

right-handed unilingual speakers of Indo-Furopean languages, certain

linguistic functions are most likely to be found in the left or "verbal”

-

hemisphere, while the ability to detexmine visuo-spatial relations are
most likely to be a function of the right or "non-verbal" hemisphere.
This knowledge, in turn, has Jed to the speculation that most, if not all,
language~ba§ed activities for these persons are the domain of the left’
kemisphere while most, if not all, visuo-spatial activities are located in
the right,

Limiting the scope of this ig;estigation to unilingual anglephones

and francophones, the intent of the study was to research the relationship

between hemispheric differentiation and those cognitive activities con-

sidered hasic to one of the language-based activities: reading comprehension.

According to psycholinguistic #peory, reading comprehension is defined as
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the reduction of uncertainty, a process which is achie..ved prirmarily through
the immediate categorization of the words being read. Apﬁarently, one of
the major abilities wh;ch consistently distinguisheS 5etween proficient

and disabled rcaders'is the ability to immediatelf allocate to apﬁ}opriate
categories the words encountered in reéding.

Unlike those who are less proficient, the fluent;?éader is ahle to-
erploy what has been referred to as ”immiSiate comprehension” or prc;
ﬁiously acduired categorization abilities which he brings to‘the rcadinﬁ
encounter; that is, for the efficient reader, comprphension accompanies
or precedes word identification., Anticipating word categories by their
syntactic, semantic, orthographic and phonolegical attributes, the rro-
ficient reader can predict, by reducing the numhc;JoF possihie altcrnatives,
the next word or category of words te he read.

Contrary to what might be expected, it his been found that better

corprehenders, those who appear to utilize immediate corprehension,

exhibit superior non-verbal or right hemispheric ahilities when’ compared

wiEP older reading-handicapped subjects, left hemispheric or verhal

ahilities held constant (amen, 1981}. Using a Cloze technique, an

-

instrument purportedly sensitive to those abilities associated withy

immediate comprehension, it was also found that proficient readers are

v
more sensitive to syntactic and semantic attributes of word categories
gncountered in their reading.

In a Cloze passage such as:

Yould nlease me drinl: - water?

AL
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‘readers demonstrating strbnger non-verbal ébilitieslséem fo be mdre readily
able to reduce the uPcertainty regarding the possible alternatives which
can be applied to each space. To illustrate, in the second space, the
proficient reader appeafaato reduce the number of possible alternatives

by predicting a category using syntactic and semantic attributes either
simultaneously or consecutjvely, Should éhe reader approach the space,
testing attributes consecutively, he might syntactically reduce all

po;sihlc alternativcs to the category of verb, then to the subsumed cat-
.egory of transitive verh, At'fhat point'he might make a primary attribute
sh{ft, reducing the number of remaining pbssihlc alternativg;, semantically,
to the word or category of words which will convey the most appropriate
-

meaning. !low the right or non-verhal hemisphere is invelved in reducing
the number of possible alternatives in what would seem to be primarily
a language-based activity does not appear to have been investigated,
nor explained, anywhere in the literature.

lecause it has traditionally been assumed thaé the language centres
are scldom,.if ever, located in the right hemispheres of the proposed
subjects, it would appear that reading may represent a bilateral activity,
a process in which thé right, ‘or non-verhalwhemisphere, plays a notable
role. But what is the nature of that role? As was Speculatcd‘in the
previously mentioned study, "It would appear that the ability to interpret

the same 'non-verbal' stimulus in more than one way is closely associated

with reading skills, presumahly analogous to the ability to understand



that a single grapheme or group (category) of grapheme# can he related
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to a numhér of different phonemes." (Mamen, 1981, p.127) .

A surﬁey of recent literature suggests that this "ability to inter-
. 4

fret the same 'non-verbal' stimulus in more than one way'", when applied

to reading, rerresents catcgpri:ation, the ability to recognize, in more

than one wav, basic criterial attributes of categories. To recognize

Snd interpret criterial attributes in more than one way requires a suhject

to he able to cope with multiple attributes, either simultaneously or

~

consecutively, to cuhsifie certain attributes in Jdeference to others, to

I
-
N "

make attribute shifts, énd to distinnuish hetween relevant and irrelevant
attributes.in determining categories. These basic ahilities, in turn,
determine the reading ghilities sugpested in ;he above Cloze example:

the ahility to utilize semantie, svntactic, orthesrarhic an%ﬁphonological
attriﬁutes {multiple attributes), ecither simultaneously or consecutively,
to utilize syvntactic attributes while sﬁhsuwing thé remaining jdcntificd,
attributes, te shift from symtactic to semintie ntt"iLufpﬁ while subsuning
the others, and to recognize that, in poetry, rhonological attributes may

he more relevant than they arc in prose.

Rasic to the ability to categorize in réading

oy

then, lic more

» - - ‘ - - .
fundamental abilities. TIn order for a reader to utilize orthographic,
semantic, syntactic anc graphophonic attributes, in-more than onc way,

he must he able to cope with multiple attributes in more concrete, non-

verbal, instancos of categorization; he ~ust be ahle- to make attribute

shifts, to subsume attributes in relation te others, and to assess the
. :



F ot §

INTRODUCTION

relevance of selected attributes.

Available literature has suggested that these fundamental#abilities
are primafily a function of the right or non-verbal cortex, although
verbal mediation necessitates left hemispheric involvement to a lesser
degree. Assuming that thése ahilities'hre basic to successful reading,

this study has been designed to inve§tignte‘the relative involvement of

e
- -

each cerebral hemisphére in basic categorization abilities. The research
question may he stated, thercfore, as: Are basic categorization abilities
a primary function of the-right or nen-verbal hemisphere with the left

or verbal hemisphere serving a secondary role?

To conduct the study, two research instruments werc selected. The WISC-R

was used to ascess relative "verbal'™ znd relative "non-verbal' strengths.

The second itstrument, The !lalstead-Reitan Catcgofy Test was used to
assesé the subjects' abilities to categorize where multiple attribdtes
(size, shape, colour and position)-nre involved, to distinguish between
relevant and irrelevant attrihuteé, and fo identify categories using
relevant attributes while subsuming the irrelevant,

In the first chapter, 2 review of the literature on cerebral lateral-
ization and categorization is ﬁrcgented. The chapter concludes with a
summarv and statement of the rescarch hypothesis. Chapter IT includes an
outline of the research design, The design is described in terms of the
research instrﬁments, the research methods, the sample and the plan for

the statistical analvsis. N

In the third chapter, results of the analysis are presented. The
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results are discussed'in terms of possible interpretation in Chapter IV.
The study is then completed with a brief summary, a discussion of possible
® :

pedagogical implicafions with respect to the reading process, and a

statement of the conclusions.

L LRl



CHAPTER I

_REVIEW OF THE LITERATURE
*

It now appears to be relatively well established in the literature
that language centres for the majority'of right-handed unilingual anglo-
phones are located in the left cerebral hemisphere (Penfield and‘Roherts,
1959; Sperry, 1956, 1978; Gazzanipa, 1967, 1970; Luria, Sokolov and.
Klimkowski, 1967; Thompson, 1975; Plotnik and Mollenauer, 1978). Numerous
clinical studies have demonstrated that_damage to the left hemisphere
usually results in lanpuage impairment,_bften hoth expressive and recep-
tive in nature (lLuria and Simernitskafa,.1977; Plotnik and Mollénauer,
1978; Cazzaniga, Steen and Volpe, 19879). Conve:sel}, damage to the right

-~ : .
hemisphere has been shown to have little or no effect on ;erbal ability,
causinﬁ instead; various difficulties in perception and spatial organiza-
tion (Thompson, 1975; Luria et al., 1977; Sperry, 1978; Gazzaniga et al.,
1979).

Nithin the hroader context of language, according to Searleman (1977},
there is a great deal of evidence suggesting left hemispheric localization
in adults for speech productioﬁ. [xperiments conducted with split-hrained
patients usinp haptic, dichotic and tachistoscopic presentation of verbhal
and non-verbal stimuli to the left and right herispheres have indicafqd
that the left cortex is hinhfy verhalwhile the right is capable of p;oducing
little if any sp;ech (*ilner, 1958; Thompson, 1975; Plotnik and Mollenauer,

1978; Gazzaniga et al., 1979). Similarly, it has been shown that lesions



T -;»A:a-éh\rwwmiﬁrﬂ:{& N b S Y SR ST .- e I N Y2 T - A .7

il ' e

REVIEY OF THE LITERATURE _ 2.

of the left hemisphere usually result in varying degrees of speech disorder

. or aphasia, depending on the specific area of damage, while right hemis-
pheric lesions have no apparent effect on verbal ability (Plotniﬁ and
Mollenauer, 1978;_Sperfy, 197R; Ga;zanigh et al., 1979). For this reason,

the left henisphere is usnally referred to in the literature as the "verbal |

. .
. -

hemisphere” and the right as the "non-verbal hemisrhere’.

In many rccent studies, héwever, results have indicated that, while
certain linguistic functions are rerformed better in the left hemisphere,
others may be carried out success fully in heth hemispheres and some wore
.efficicntly in tﬁc right (Luria, 1974; Cibson, DNimond and &az:nniga, 1972;
Melaughlin, 1078; Albert and Ohler, 1978; ﬁa:zéniga et al., 1979}, Rccngﬁi

nizing the difficulty involved in identifving specific functions as they
«

relate to cerebral lateralization, Searleman (1977), in his review of the

.
.

literature, suggested that language might best he investigated in terms
of production and cemprchension. This arproach seems to be very practical

S

in view of the amount of rescarch bdnductcd in this area, the variety of
.
rethods used, and tle sceminply inconclusive nature of the results,

- Consequently, this review of the literature will he directed pr?mﬁrily
toward the nature of comprehension and, more specifically, the comprehension
of written or visual language,

It should he noted, at this point, that the majority of the studies
discussed in this section was conducted on adult patients, largely due to

their clinical availability as a result of a higher incidence of cerebro-

vascular insult, In ngdition, researchers have often restricted their
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samples to right-handed subjécés ﬁecause it has been suggested that, for
soﬁe left-handers, hemispheric lateralization may likely ﬂe.fhe reverse
of that expected for right-handers. -

Research with younger brain-damaged ch11dren has shown greater
right hemispherlc 1nvolvencnt in language and Speech (Krashen, 1973;
Searleman, 1977; Mclaughlin, 1978}. Evidently,'pre-sthool aged children
with lesions to the right hemisphere are more apt to suffer speech im-
pairment than are adulits with similar injuriés, Fufﬁhermore, children !
with lcft-brﬁin damage are often able to completely recover their expreséive
ability through the use of the right hemisphere (Frashen, 1973; McLlaughlin,
1978}, 1If the damage occ;rs after hemispheric lateralization of linguistic
functions, however, it is seldom, if ever, possible to fully regain lost
‘ speech, Althbugh some controversy exlists conce;ning the age at which 1a£e:a17
ization occurs, it has recently been suggested that it occurs by about
the fourth or fifth year (Kimura, 1967; Krashen, 1973}.

Results from fhcse studies however, have suggested some ripght
hemispheric involvement in language comprehension following lateraliza-
tion of the language centres to the left hemisphere. An overview of
related research reveals that the exact contribution of the right brain to
comprehensﬁon remains, to some extent, unclear., Gazzaniga (in HcLayghlin,
1978) noted that the non-verbal hemisphere does possess "lanfuage processing
ability" and a verv limited expressive ability. !e observed that patients
who have had a left hemispherectomy often retain their verbal comprehension

despite suffering speech impairment. The patients are able to recognize
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and idehtif& written words al£hough they are often not able to report
these words ve?ﬁally. . ' |

Apparently, right hemispheric involvement in processing visual verbal
material may depend more on the demands of the task than on the verbal or
non-verhal natufe of the stimulus (Cibson et _al., 1972}, It has been .
suggested, for example, éhat the right herisphere may process verbal -
stimuli when a non-verbal response is required (Gazzaniga and Spefry, in
Scarleman, 1977). The left hemisphere, conversely, may process information
in order to communicate (Tomlinson-Keasevy and Kelly, 1978).

%o illustrate, Sperry (in Tﬁompson, 1975) found that split-brained
patients were able to recognize and point to the name of an object when
the ohject was placéd in ‘their left hands and when its name was presented
to the left visual field only. As it has been well established that the
righf side of the cerebral cortex receives information from and controls
the movement of the left side of the body, and vice versa (Thompson, 1975;
Plotnik and “ollenauer, 1978; Gazzaniga et al., 1979), it was concluded
that the right hemisphere is able to process visual verhal material.

Turia, Sokolov and Klimkowski (1967) also observed right hrain
ability in the processing 6f visual.information. They found that damage
to the left temporal lohe affected the retention of only auditory verbal
material, and did not disturb thelreteﬁtion-of visual verbal information.
Luria (1974}, subsequently sugpgested left temroral-cortex specialization
for acoustic analysis and ripht hrain invelvement in the processing of

"semantic units and systems which have a quasi-spatial organization".
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While other studies h%Qe aiso linked auditor& word presentation to the

left hemisphere ;nd visual word presentation to the right hemisphere
(Zenhauserﬁ:and Gebhardt, 1979), some evidence has accﬁmulated inéicating
right brain involvement in both verbal and written comprehension (McLaughlin,
1978). ‘

" In brief, there -appears to be general. agrecement in recent literature
that the left hemisphere is responsibie for speech production in the
majority of adults. It also seéﬁs to have beon fairly wgll established
that the right hemisphere possessés some language comprehension ability.

‘It has been shown, for example, that the right brain is capable of com-

.

prehending and identifying words when not required to express them (Sperry
~in Thompson, 1975). 'Although some questions persist relative to auditory
verbal assimilation, the view that the right hemisphere is involveh in

the processing of visual verbal material has gained considerable support.
¥hat follows, then, is an attempt to suggest one possible explanation of
the role of the right cerebral cortex in the comprehension of written or
visual language.

It should be noted that most of the research mentioned in the previous
section was conducted using "direct" methods, that is, c¢linical procedures
with brain-damaged patients, while the majority o% the studies to be dis-
cussed were conducted with nommal subjects and, consequently, relied on
"indirect' methods %o determine relative cerebral involvement (Harris, 1979).

€imilarly, the reader should note that the focus of this investigation is one of

studving the relative ipsilatera] strengths once lateralization 'as occurred,
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I3

¢ .
* as opposed to many studies in-which relative contralateral stfengiths have
been the focus,

]

While it is generally accepted that the right hemisphere is able to
deal with certain language input, the 1inguistic nature of.written maférials
continues to lead ﬁany to assume a léft brain superiority for the processing
of this material (Witelson, 1976). Results from numerous studies, however,
appear to cast some doubt on the validity of this assumption. Again, in
the light of fhe div}sion.suggcsted by Searleman (1977), it may be that
language production is a predominantly lefy, hemisphere activity while
language compreﬁension may require the use of hoth the left and right hrains.

In a recent study designed to investipgate comparative hemispheric
involvement in early fluent (5.5 vears) and older impaired readers (0.8
years), Mamen (1981) found, when subjects were controlled for age and left
bemispheric ability, better visual comprchenders exhibit superior right
hemispheric ahility when Eomparcd with their reading-handicapped counter-
parts, ller results, obtained using a Cloze technicue, were interpreted as

...indicating some degree of right hemisphere immaturity in

the (reading impaired) group...and as being suppestive of

the importance of right hemisphere functions for reading

acquisition (amen, 19°1, r.114}).
Poth support and opposition for tgcse findings seem to be evident in the
litcratﬁre; however, vhen the specific nature of the tasks ond the demands
nrlaced ﬁpon the suhjects are taken into consideration, some recurring
pattems begin to cmerge.

Although the research is flawed hy a sceming rrriad of operatiopal

definitions of reading or comprehension of visual language, these recurring

g
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patterns-appear to centre on subjects' abilities to éope with an embedding
context and to group or categorize stimuli into meaningful wholes,
especially in "match' or "nismatch' activities. In each of these task
situations, right hemispheric involvement is apparent.

To exémplify, in a clinical study imvolving six patients with right
hemispheric lesions and a visual comnpé%ension'disahility, Kinsbourne
and Warrinﬂton\(1962) found that all subjects were able to identify
isolated letters cg?rectly but were unable to identify isolated words
where the letters were grouped into a meaningful pattern. In all six
cases comprehension of the prouped letters was fouhd to be impaired. Al-
though the sample size in this particular study placed some restriction

. C A ~
upon the conclusions that could he draﬁﬁ,Jthese results appear to he con-
sistent with those reached in several\hthr studies. -

The righ£ brain'contrihution to comprehension of written language
was also noted hy Ornétcin, l‘erron, Johnstone and Swencionis f1979) and
Tucker (1981). Crnstein ct al.. observed }arﬁ; right hemispheric involvement
during story reading when normal subjects were asked to process‘the visual
language while being given an TLG. The ability of subjects to group words
into a meaningful pattem, or story line, was found to be dependent upon
right hemispberic ability especially where an e@otional dimension was in—a
volved (Tucker, 1981).

While most studigs seem to indicate a positive correlation hetween

right hemispheric ability and comprehension of visual language, especially

where embedding or categorization to match or mismatch is involved,
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experiments comparing nomal and impaired readers in temms of lateral func-
tions seem to provide less conclusive results, It has been noted, however,
that the inconsistencies in the related research may be due to basic

differences in design and to the use of different criteria hy which com-

prehenders. are classified as either normal or impaired (Young and Ellis,

1

-

1981; 'amen, 1981).

To iliustraté, in different studigi of visual language processing,
basic ability has been assessed usin§ a'kide range of operational definitions
and criteria: oral reading performance (Vellutino et al., 1975), word
rerception (Belmont and Birch, 1966; Kershnef, 1977) or passage comprehen-
sion using the Cloze technique (Pierre, 1975; Mamen, 1981). Given tﬁat
relative hemispheric involvement may be affected by the demands of the
task, it is conceivable that results could differ in fﬁese studies.
Vellutino et al. (1975) found that poor readers were inferior on word
identification and spelling from dictation. Because the Gilnmour Oral
Reading Test was used to rate processing ability, poorer performance on the
spelling test, which was given orally, may have been expected. Intefest-
ingly, Vellutino ohserved that poor readers were able fo name and copy
letters in words better than tley could identify those same words as
whoies, which may reflect a deficit in the global or gestalt processing
associated with the right hemisphere. Indeed, Yelson and Ringe (197§2_
hoted a significant difference in performance on the Pender Visual Gestalt

test betwcen normal and impaired readers. 'hile some studies have demon-

strated that poor readers are characterized hy a verbal deficit (Belrmont

-

&
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and Birch;'1966;_Caplan, 1977), Bélmont and Birch have'pointed out that
it remains unclear wheth;r a verbal deficit causes or is caused by diffi-
éulty_in processing visual lapguage. Furthermore, it has been suggested
that experiments conducted with reading-impaired subjects may have been

conducted with subjécts showing lapguage difficulties (Nitelson, 1976).

Sy

According to Witelson (1976;\i977), most studies appear to indicate
normal left hemisphéric specialization for language inspoor processors
of visual language, Many have observed that the reading-impaired show
sipgnificantly less right hemispheric abiIity- than their reading-proficient
counterparts (Yeni-Komshian et al., 1975; Boums and Legein, 1977; Witelson,
1977; Richardson, 1979; Mamen, 1981), Yeni-Komshian et al. (1975) found
that poor readers showed a deficit in left visual-half-field scores and
concluded that they may suffer either right brain processing difficulty
or degraded transmission from the right to left hemisphere. In apparent
" agreement with Pierre (1975) and Mamen (1981), Bouma and Legein (1977)
noted that the reading-impaired have greater difficulty disfinguish;ng
hétween figure and ground or relations between parts and wholes. Witelson
(1976, 1977) has suggested that less able readers may have bhilateral
representation of spatial function;.which could overload the left hemisphere
and interfere with linguistic processing. In the Mamen (1981) study,
early fluent readers were compared with a group of older imp:ried readers
and a control group of kindergarten ndh-readers matched for age and IQ.

Results showed a significant right hemispheric advantage in the precocious

readers when they were compared with both the experimental and control
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grbﬁps, indicating that visual processing ability, when‘measured hy‘a Cloze
test, may be enhanced by right brain activity.
| Other experiments designed to test word recognition skills in
relation to cerehral lateralization have demonstrated that the rigﬂt
brain is superior to the left in word rgcognitipn under certain conditioné
(Gibson ¢t _al., 1972; Polich, 19??; Tomlinson-Keasey et al., 1978; Prad-
shaw, Hicks and Pose, 1979). To illustrate, Gibson, Dimond and Gazzaniga
(1972) found higher accurapy‘for Qords rresented in the left visual-field
(RI) when normal adult subjects were required to match the words to those
rreviously exposcd across hoth fiélds. It was subscﬁuéntly sugpested that
...word recognition is a multistage procéss and that spatial
analysis (generally associated with the right cerebral cortex)
must bg used in the early stages of word recognition (Gibsop
et al,, 1972, p.d463-466).
The authors concluded that relative hemispheric invelvement may depend on
the demands of the task at hand which, in this case, were to categorize

words as cither "match' or "mismatch'. The primary factor in this casc

appeared to have heen the ability to cateporize using onc attribute: the

orthographic or printed characteristic of the word.

“There appears to be much evidence in the literature to support this
conclusion. In order to test hemispheric changes in visual processing
during development, Tomlinson-Keasey et al., (1978) randomlv presented
pairs of words or picturcs, either matched or unmatched, to the left and
Ll
right hemispheres of normal subjects. To tést developmental changes three

different age groups, eight, thirteen and twenty-scven year olds, were asked

to cateporize the pairs as "match™ or "mismatch'. ‘hile no lateral

T TSR L ANTITLIT T e L UTRNEIMRSL. S R Tt e
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specialization for matched visyal words or pictures was noted in the

eigh; year old group, it was found théf adulté categorized matched words in
the right heniéphere faster than they did the pictures. Furthermore,, the
right hemisphere categorized unmatched words better than did the left
hemisphere in all groups, leading the fesearchers to suggest that the

right brain may categorize both,non-#erbal and verhal input when ne verbal
communication is required.-

Apparently, the time requirements of a specific task'may also affect
cerebral preference (Polich, 1977; Lisert, 1979; Bradshaw et al., 1979),
Polich and Bradshaw observed that speed of word recognition was greater
for the ripht hemisphere than for the left, possihly because of holistic
cétegorizing to menmory processes., Bradshaw noted, howcver; that a ripght
visual-field - left hemispheric superiority was evident when the word was
‘exposed for increasing duratipns, pfesumahly where immediate categorization
was no lenger necessary.

_ There also aprears to bc somec cvidence in the Iiterature that thé
left DLirain superiority in letter identification noted by Kinshourne and'
Warrington 619625 may be reduced under certain conditions, Studies conductéd
by lleron (1957) and Kimura (1966) showed similar right visual-field - left
hemispheric preference when normal subjects were asked to identify single
letters presented tachistoscopically to the left and right visual-fields.
.Interestingly, both also found that when letters were exposed in tﬁe two

visual-fields simultaneously, all were reported more accurately in the left

visual-field. FKimura (1966) attributed this left visual-field superiority

5
[



—
PRVIEW OF THE LITERATURE 12.

b N

to the left-right 'scan?ming mechanism established through reading and suggested
; that "fhg left attending habit only operates when stimpli are close together
\\\:ﬁﬁﬂﬁé fixation, as in a line or page of print'". Othli tescarch designed

to test letter categorization has indicateglthat while the left bhrain is

more efficient where easily identified or isolated letters are categorized,

the right brain is superior when letters are embedded among more difficult

v;sual displays (Hellige and Webster, 1979; Jonides, 1979). Thesc }ésults

were expected given the ripght hemispheric advantage in the processing of

visup-spatial information (llellige and Wehster, 1979).

To summarize, it would.nppear that the participation of both cerebral
hemispheres ig né;essar§'to the processing of visual language (Yeni-Yomshian,
Isenberg and Goldberg, 1975; Baty and McConnell, 1976; Pirozzolo, 19783, It
has been shown that left or right brain superiority on a given task may
depend, in part, omn the specific demands of the task at hand (Cibson et al.,
1872). The right hemispheric involvement in t%e comprehénsion of written
language and its speed and accuracy in word identification seem to indicate
the use of gholistic strategy of categorization; in other words, the
identification of words occurs within the context of a larger category of
similar words (Polich, 1977; Tomlinson-Keasey et al., 1978; Fisert, 197%;
Tucker, 1981). Conversely, left hemispheric preference in isolated letter
identification and its poorer performance in word recognition, when time
is a factor, may he due to the use of a slower, relatively catepory-{ree
analvtic strategy (Pisert, 1979). Vhile there seems to remain little douht

that comprehension of visual language requires the invelvement of hoth the
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right and left brains, some questions p;;;EEt\Egpcerning which strategy,
i,e. global or analytic, is more efficient and when the use of each has

- thé ﬁost impact on visual language processing.ability. The importance of
right brain activitx in the initial stages of visual language processing
appear§ to h;ve.been fairly well. established in the litcratﬁre fBirch and
Belmont, 1965; Pirozzolo, 1978; llellige and VWebster, 1979). It has been
suggested that right hemispheric superiority in wisfio-spatial processing
facilitates the recognition of words and lette?s as gestalts, or parts of

a larger grouping of words, which the left hcmisPhgrc then."converts into
rhonological units andrintg meaning"” (Pifézzolo, 1078), Although many have
stressed the imfortance of visuo-spatial- abilities in only the initdial
stages of learning to process visual language, there is sbme indication,

as was noted earljer; that the right hrain processing method may increase
efficiency on certain visual vcrbal.tasks in all stages of printed-language
processing, especially those related/to categorization (match-mismatch)
where recognition of at least one attribute is required (Cibson et al.,
1972; Baty ond !'cConnell, 1976).

Cenerally, research designed to test thc importance of each hemisphere
in the processing of written language can be viewed in temms of two
different approaches, Tirst, there are those studies which have been
conducted in order to determine the hest predictors of processing success.

Second, 2 number of studies has attempted to differentiate between normal

and imraired rcaders based on tests of hemispheric differentiation.
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Included in the first group are those® studies which were conducted
with normal readers in attempts to determine the relationship between -
various indices of laterality and reading performance. For example, Adams
and 01lila (1979) found that when 150 first graders were tested on basic
languﬁge concepts, spatial relations, predicting outcomes and auditory
reception, only the spatial rclations tesf was a significant predictor of
readiness to process written language.

Apparently, there ma§ also be a.link between Witkin's {(Witkin, Dyk
and Faterson, 1974} ficld-deﬁendence - ficld-independence construct and

visual language processing ability. In a study designed to.compare the

Imbedded Ficures Test (EFT) with clinical tests of ahstraction and memory,

Reherman and Brun (1978) concluded that the FFT should be considered as

a visuo-spatial test of ahstraétion. As this particular test is used as

a measure of field-dependence - independence, it would appear that greater
field-independence indicates a qreater degree of lateralization of cognitive
functioning, especially that normally associated with the right hemisphere
(0ltman, Senple and Goldstein, 1978; Rapacznski and Thrlichman, 1978).

This hypothesis was supported by Vaid and Lambert (1979) who noted
that bilinguals are more field-independent than unilinguals oand that they
show preater right brain eflficiency in processing meaning. For example,
in onc study designed to investigate the relationship hetween [ield-

dependence - independence and visual language processing; it was found that

those subiects who are most field-imdependent, as measured by the Tmbedded

Tipures Test, demonstrate superior visual language-processing ahbility when

-



. . . '
- . o .

REVIEW OF THE LITERATURE ~ : 15.

a.Cloze procedure is used to méashre variance in the dependent-ﬁariahle
(Pierre, 1975). | .

In brief, it'would appear that the processing of visual linguistic
material may require the use of both the left and right hemisPHeres.
It has been shown that studies in which the right heﬁiSphere ﬁas found to
‘be involved in visual language processing share a éommon denominator: either
categorization (match-mismatch) or an embedding task such as the Cloze
technique were used, thus suggcsting a link.between the two.

.The term 'cloze' as used in the 'Cloze technique' is derived from
the gestalt notién of closure, the impulse to éomplete a st{gctural-wholc
by supplying the migbing clement (Stauffer, 1975, p.271; Lamberg and Lamb,
1980, p.49). The Cloze task presents the subject with a sentence or passage
from which a word has been deleted, that is, an incomplete pattern, and
asks that the subject fill in the missing &ord. The reader attcmpts to
anticipate meaning from context (the syntactic and scrmantic patterns) and
to accurately supply the words deleted from the passage. Tn somc instances
the exact word is required and in othei;/bne may give a good syﬁonym with
a close meaning and the same grammnfiégl functien and form (Zintz, 1975,
P- 292; Lemberg and Lamb, 1980). T[xpressed another way, the word selected
must meet the syntagtic and semantic attributes dictated by the context,

To illustrate, when given the phrase "Governor Rradford invited the

A

Indians corie to a feast of Thanksgiving'" (Foodcock Neading 'astery

fests in'Hamen, 1979, p. 164), children will automatically fill in the

space with "to". Syntactically and semantically there is no other choice.
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In some cases,-children are given a larger number of opti}}ns. For example,
with the ser;tence "Dic;k home after school', the words came, ran, .
walked, raced, wént and skipped could conceivahly be used (arris and Smith,
1976, p.182). All of these words share a commen denominator; they are all
members of the same category 'verb™, Suhsumed Withi;’tﬁis category, they
are all merhers of the suh-category of intransitive ver@. The syntactic
and semantic attributes obtninfd from the context g¢nable the child to
reduce uncertainty by limiting the number of'possihlc word categories
aﬁd, as a result, the numbher of actual words which right be used to fill
in the blank., Tor example, having recognized that, syntactically, an
intransitive verb is rcquircd the child would then suhsume the syntactic
attributes to the scmantic attributes in order to reduce again the number
of passible alternatives. 1In this manner he or she would recegnize that
while "rained” is an intransitive verhb and therefore svntactically accept-
able, it would not be appropriate in the sentence: semantically, it would
not fit. Turther rcduction-of uncertainty would result were the teacher
to state that the word must start with "r'", therehy introducing an ortho-
graphic attribute. With the added criterion, the numher of possible
words within the chosen category would again be Jecreased, limiting the
answer to raced, ram, ctc.

The child's developrent and ahility to mate this type of category
association might hest bhe descrihed using the example of Victor, "a wild
hov of eleven or twelve found livinp in the Caune “oods in Trance" (Stauffer,

1075, p.llﬁ]. Pr. Jean-‘arc-Gaspard Ttard helieved that Victor could he

-
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taught to read and speak although he‘possessed no linguistic ability when he
was fqund. Siard taught the boy to read the word 'book'Aby.associating the
word with an actual book. When he substituted this hook for anéther
however, Victor‘failed to make the category associatéon. Initially, the
word book applied to onlf‘one object. With a great deal of patiénce and
offort, Itard was ahle to teach Victor that the word 'book' répresgnts
a group of.nhjccts that are similér. At this poiﬁt,_Victor came to
identify hooks on the basis of only oﬁe attribute - pages - and, conse-
quently, included pamphlets, newspapers ctc. within his cafegory of 'book’'.
Cnly after learning that books can he identified using more than one
attribute, i.e. "any dimension on which ohjects or events éan differ"
(Brown in Stauffe%, 1975, p.117), was Victor able to recognize that a
book was not to be confused with a newspaper or pamphlet. Inm adsimilar
ranner, Itard was able to teach the boy to understand words defining
qualities and relations. ‘According to Stauffer,

Ttard showed Victor that words had referents,..that wordg

name classes or categories and that not all referents are

“objects but that some label qualities and relations.
(Stauffer, 1975, p.117).

It is this ahility to categorize based on mu]tiéle at;ributes that
numerous studies appear to indicate may be primarily a‘fﬁnction of the
‘ /
right or non-verbal hemisphere. Pendse (1978) suggested that the non-
verhal hemisphere may possess a greater number of optimal categories
into which to breakdown information. He indicated that, hecausc the right

. hrain does not have to process material in order to gommunicate as does

the left brain, it may be hetter able to procéss or categorize incoming

17.
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stimuli. In addition, Bisiach, Capitani and Spinnler (1975), having noted
the right brain involvement in perceptual categorization stated,

The possibility can...be envisaged that generalization

processes (within categories) and discrimination pro-

cesses (hetween catcgories) are hetter performed by

the right hemisphere (p.119).

Briefly, it has heen shown that the right brain’'has heen found to

demonstrate superior ahility when required to identify words and pictures

. e
as either 'match' or 'mismatch'. In this type of exercise, the subject
yr ’ ]

is required to recognize.similarity and differences in attributes of
words and objects and, on the bgsis of these attributes, decide whether or
not they belong to the same category. It is important to note that most-
objects and cvents can helong to more than one category. Tor exanple ,
while newspapers and pamphlets may not he included in the category 'hool',
all tkree of these objects can he suhsumed intn the larger category of
'thinps to read'. As such, the subject ray he recuired to interpret the
same stimulus in merc than onc way.
The Clozc technique also tests this ahility to categorize on the bhasis
of multiple attributes. .Just as words are symlols representing catezories
' \ . ] .

of ohjects or events, they too comprise ¢ateforics hased en certain
identifiable attributes., *ccording to luria,

“e-now conceive a word as a cormplex multi-dimensional matrix

of cues and conncctions (acoustic, morphelogical, lexical

and semantic) and we Ynow that in different states one of

these connections is predominant (Turia, 1975, p.300).

™5 return to the Cloze task cited earlier, it was noted that in the

sentence "Nick home after school" the process of supplying the

. -
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missing element involves selecting the appropriate word category based on
certain identifiable attributes. Initially,.the number of possible word
categories was reduccd because of the position of the blank (syntax) and
the nature of the phrase (sementics). TRy suggesting that the word must
begin with *'r" an_oEtHographic attribute was introduced and this served

to further reduce the nurher of possible answers. In this manner, the
Cloze technique allows the tester to determine the subject's ability to
use syntactic,.semantic and orthographic attributes in order to achieve
corprchension.

- To summafize, it has been noted that a recurring pattern appears to
emerge from those studies demonstrating righ§~hemispheric.invoivemcnt in
visual language processing. FRriefly, it was shown that the tasks_cmployed
in these studies involved either identifying a word or picture as belongigg

:

or not belonging to a certain category (match—mismatchj or completing a
Cloze passage where the subject is required to fill in a ﬁissing elcment.
Poth of these tasks appear to be predicated upon the basic ability to
cateporize ideas, words, objects or events on the hasis of the successive
or éimultaneous recognition of multiple attributes.

It has been noted iﬁ the literature that this basic ahility to
utilize multiple attributes, to subsume attributes and to shift from
inappropriate to appropriate attributes is not easily assessed. According
to Flavell,

...special testing is required to diagnose hidden gaps in

this understanding. The child's ability to bandy about
classification - relevant phrases (e.g.''dogs are animals”,

19,
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"some of these are red" etc.) either under ordinary questioning
-or .spontaneous discourse is likely to be a most unreliable
guide (1963, p.306).

It would appear that a language-free test may he required in order
to avoid any confusion between verbal and categorization abilities. 1In
her review of Piaget, Nonaldson noted,

It might be too inadequate a suwmarf of the book to say that
it consists in an attempt to show that, in the absence of
special inquiry, the child's ability to handle language

may grossly mislead us as to his ability to handle classifi-
catory concepts (1960, p.182).

Summary and Pescarch lypothesis

In summary, it has heen suggested in the literature that, for the

majority of right-handed unilingual anglophenes, the language centres

-

are located in thé left cerebral hemisphere. Similarly, there is a great
deal éf evidence indicating left hcﬁisphcric lecalization in adults faor
speech production. Conversely, it would appear that the ability to detef—
mine visuo-spatial relations rav he 2 function of the right or non-verbal
hemisphere.

hile it has been demonstrated that certain linguistic functions are
rerformed hetter by the left hemisphere, manyhrecent studies have supgested
that the right brain is involved in the processing of visual verhal
material, An overview of related research reveals that the contribution

of.the right cerebral cortex remains, to some extent, unclear.

3

Tt has been sugpested that right brain involvement on a given activity

rnay depend on the demands of the task at hand., Tor example, the right
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hemisphere may process verbal stimuli when a non-verbal response is required.
,The left hemisphere, conversely, may process information in order to com-
-

municate. It has also been noted that the right brain involvement in
- .
visual rrocessing may be due to the 'quasi-spatial® nature of written
language. Although some questions persist relative to the role of the
right hemisphere %? visual verbal comprehension, there remains }iftle doubt
that the non-verbal hemisphere is capaﬁlc of processing written material.
An overview of the studies in which:the non-verbal hemisphere was
found to he involved .in the processing of visual material revealed that the
. s
tests required of the subjects appeared to share a common denominator. It
was ﬁotcd that cach of the studies required the hasic ability to categorize
ideas, words or pictures bascd on the simultaneous or successive recognition
of multiple attributes. For example, it was shown that in 'match-rmisrmatch’
tasks subjects were asked to state whether stimuli helonged to the same
.category, according to their perceived similaritiesland differences.
Similarly, when asked to complete a Cloze passage, subjects were required
to choose an appronriate word based on.the syntactic, semantic and ortho-
craphic attributes, i.c. the attributes would indicate to which category

the word must belong. To repeat, in a C}éze passage such as:

Would please me drink water?

readers demonstrating superior non-verbal abilities are better able to
reduce uncertainty through the immediate recognition of multiple attributes
thereby reducing the number of possible word categories. Finally, it was

noted that this ability to categorize hased on identifiable attributes is
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nét easily assessed., The difficulty would appear to be one of testing
categorization ability without testing potential intervening variables
associated witﬁ verbal or linpuistic ability,

It has been suggested that the right brain may play a greater role
in categorization abilitv. Pendse (1978) noted that the non-verbal hemisphere
may posscés a greater numher of optimal categories into which t§ breakdown
information, thﬁ; facilitating the cateporization process. In addition,
Risiach et al. (1975), having noted the right brain invelvement in percep-
tual catégorization, stated,

The possibility can...be envisaged that generalization
processes (within categories) and discrimination processes
(between categories) are bettervperformed by the right
henisphere {(p. 119).

In view of the fqlc of categorization and the apparent involvement
of the non-verbal ﬁemisphere in the processing visual material it might
be hypothesized that basic categorization ability is a primary function

of the right or non-verhal hemisphere with the left or verbal hemisphere

serving a secondary role. ,

S nay Twaw
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RESEARCI! DESICN

In the following sections the sample, instruments and procedures
whieh ﬁere used to test the hypothesis, as stated in the previéns chapter,
will be presented. -

The first section will include a brief description of the research

instruments used in the study, the Wechsler Tntellipence Scale for Children -

.Nevised and the I'alstead - Teitan Categorv Test, Tollwing this description,

testing and sampling procedures will “e outlined, as well as the statistical

operations which were used to annlvze the data,

1. Tescarch Tnstruments
Two research instruments vere selected to test the hypottesis, the

Yecsler Intellipence Scale for Crildren - Pevised, and the l'alstead - Peitan

Caterory Test. Tn this section, eac’ instrument will he discussed in terms
< Py 2 .

of approprinteness relative to the purpese of the study, its validity and,

finallv, its reliahility as determined by a review of related studies.

——

a) "echksler Tntellicence Scale for Mildren - Tevised (MISC-T)

To test tke relationshir hetween cotegorization ahility and right

hemispleric strenst™, it was necessary to deterrine tke degree of verbal of
non-verkal rermispheric functioning deronstrated -v each suhiect. Pecause no

"direct"-reasures were availahle to the rescarcler, an indirect measure had
to he selected. The reader should be rerinded that an iQSifcct measure is
susceptihle to interhermispheric "noise™ and trerefore does not afford a

rrecise indication of relative strengths, Tecornizing this nossikle

Iimitaticon, the Verhal and Terformance Fcales of the MITM-T were used to
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provide measures of the degree of right and left hemispheric ahility,

The WISC-T i5 a downward extension of_thé originni echsler - Pellevue
_scale Qesigned-to test degree of intellectual ébility Litfcil, 1960). .
‘Although' the WISC-? follows the‘same hasit format as the Vechsler -~ Bellevue,

- ' .

many of the test items have been modified to make the test more adaptable
to childrcn fror 6 to 16.11 vears of age (littell, 1960; lezak, 1976},
The &ISC-R is corrosed of twelve subtests which are divided into two
groups, verbal and porforﬁancc. The Verbal scale consists of six subtests
including Tnforpation, Sirilaritics, Arithmetic, Vocabulary, Compuchension
-and ﬁigit Span.,  The remainany six subtests which consitute the Pcrforﬁancq
spalc are Picturc-(nmpldrinn; Picture Arrangement, Rioch Pesign, Chiect
Asserhly, foding and Hages.

According to Cardner (197%), differences in scores ohtained on the

Verhal and Performance gnotients of the WISC-T have recently been shown

to provide useful infermatien related to minimal brain dysfunction. 7o

. . .
illustrate, it tas been. found that a low score on the Yerbal scale may
- * . . ' )

-

result from a left hemispheric deficiency, while a poor score on the
Performance scale may indicate-right-henispheric impajrment (Neitan in Fllis,

’

1966; Reitan and Pavison, 1974; Gardner, 1970}). - (
Cardner noted that, as the left herisphere has heen shown to he

responsihle for certain language functions, linpuistic impairment would

likely reduce one's score on such verhal subtests as Voqabulary,.ﬂimilaritics

and Information. Converselv, the risht herispheric involvement in determining

spatial relationships could interfere with thé Rloch Tesign, Ticture
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]

Arrangement, Picture Completion, Object Assembly and 'lazes subtests of

the Performance scale (Cardner, 1979, p.347).

The majority of ‘studies designed to test the reliabilit? of the

echsler scales in determining the existence and location of brain dys-

function have been conducted with the original Yechsler - Rellevue scale

‘(Rced and Reitan, 1763; Reitan, 196§; Neitan and lleineman, 1968). As the
lechsler - RBellevue has been shawn to be significantly related to the WISC-R;

with subtest correlations in the ,R0's and .00's (Litfoll, 1960), it is felt

h 3 ) N
that results from these studies.may provide informatiof with regard to
similar use of the WIRT-N.
As noted previously (Gardner, 1279), results from 'sclected ¢linical
studies appear to Jemonstrate that differences in the Verbal and Terformance
scales of the Wechsler intelligence scales provide effective measures
of unilateral brain dysfunction (Palthazar and Morrison, 1961; Reed and
reitan, 1963; Peitan, 1966; Reitan and !cineran, 1968; mussell, Meuringer
and Coldstein, 1970). Tn one particular study designed to compare results
ohtained on the Wechsler - Pellevue scale for adults and the VISC with
neurophysiological measures of brain dysfunction, Reitan noted that,

.. .results indicated that lateralization of hrain lesions

has a striking cffect on rank-order of...subtest means and

that consistept relationships are obtained across a wide

range of structural, clectrorhysiological and behavioral

criteria of lateralized brain dysfunction (1966, p. 178).
Tn 2 similar study conducted withk Fechsler - Rellevue and the WISC,

Palthazar.fnd “orrison {1961) noted.a significant relationship, at the

005 level (x2- 30.63 with Yates Correction applied p = .005), hetween
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the Vechsler classification of suhiects and the electroencephalographic

- classification.

vhile it would anpear that the Wechsler scales may provide uscful
information concerming nnilateral hrain dyvsfunction, fardner (1°79)

warned that this method niﬁflnssification would not necessarily he effective

for all children, i.c. those suffering hilateral or diffuse deficits.

ss the existence and localization of bwnin darace is not under investi-

gation in the present study, it is felt that the Vertal and Perlermance

scales of the VISC-P ryovide effective measures ol ‘relative rizht and lelt
-

Ry
. . . . . v N
hcmlsphék{f abilities. )

e

h) iaistead - Peitan Category Test

Tn “rief, nurerous studies arpcar to indicate tiat the rigkt herisphere
2 l ¢

v be involved in the process of categerizatien.  Tr the previous chonter,
2 review of these studics wos rresented wnd it was moted that the non-

~ . *
verhal herisphere appeared to ‘e invelved in thoese saste vihick required

.
T

categorizatien ability, i.c. 'ratch-risrateh’, Cloze rrocednre.  Crrarently,
vhor suhiects were asked te.catemorize womrds and mictures Rk citber “eleng-

ine {ratc") or not belenping fmisratch) to a rarticular caterory, or when

subiccts were requested te corplete a Clefe rassare vhizh recivirves the

avilite to Jeal with rultiple attributes eitber successively or sirultancously,

notahle rickt hrain participation was feund.

This basic ahility, the ability to utilize =ulti=le attrihuter

cither cirtltaneousty or successively, to su'sure certain atrributes, o

r
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recognize similarity of attribute groupings, and to shift from inappropriate
to appropriate attributes is not easily assessed. As was noted carlier,
according to Flavell,

...specizl testing is required to diagnose hidden gaps in

this understanding. The child's ahility to bandy about

classification-relevant phrases (e.g. "dogs are animals",

"some of these are red" etc.) either under ordinary ques-

tioning or in spontancous discourse is likely to be a most.

unreliable guide (1963, p.3R6).

This sugpeststhe appropriateness of 2 language-frce test, onec in

which.the suhject's categorization abilities would he camouflaged hy

verbal pyrnastics. As Donaldson has stated, in her review of Piaget and

Inhelder (1959),

It night be too inadequate a summary of the book to say

that it consists in an attempt to show that in the ab-
‘ sence of special inquiry, the child's ability to handle
language may grossly mislead us as to his ability to
handle classi{icatory concepts (1960, p. 182).

In an effort to avoid anv interference in terms of linguistic ability
dnd to o“tain a clear medsurc of the ability to identify and categorize
on the basis of sinecle and multiple attributes, the instrurent sclected to
reasure the dependent variahlc, defined in terms of cateporization ahility,

was the lalstead - Neitan Catepory Test,

reveloped originally by Halstead to test conceptual ability in adults,
the Category Test has since been modified by Teitan (and Beineman, 1968}
to rrovide reasures of categorization ability in vounger and older children.
In the present study, the Intermediate Category Test designed for children

from ares 0-14 was uscd.
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The same hasic principles arj.emp]oyed in the Intermediate Children's

Catcpory Test as are in the cririnal Palstead test. The Intermediate Test

is, however, orranized more simply than the adult test, containing 168

itcrf instead cf the original 20F iters, The items are divided into seven
'

aroups of rictures, each of which has a single principle or attritute

runnine throueh the entire grovp from »eginding to end. The attribtnte

stift fror p£nuf to prouy, i.(. fror size te colour, recrvires "the a~ility

to interrret the sote ren-verbal stirulus in meve than cone wav” {*oren, 1081,
4
n, 127), T'e sthjcet is reauired to abstract the nmrincirle crrloved in

sach iter “Mased on rultiple attridutes such ps size, shape, murber, Lriy\tnc;s
and celour,  Tters “ccoyc inerensinely more difficrlt in the finel rroup-of
~ictures where tle sutject is fivst required to idertify the relevaont
attribute and then rale an attritute sHift frem one ricture to thic pext,

-

# tash cresurably snalopous te the shift Troe syntng;{l te =serantic or frorv

serantic to erthorrartic attritutes. Vach iter contains Teur pictures

vhich are rresented to t“e.sn‘joct orod ?roi:vtinn coparatus, The subiect
indicates Yis er ter resvense v Jepressiny one of four leovers vhid!

corrcspﬁnd to the Torr altomatives rresented or thte -sorel.  focervect
resmense is reinforced vith tTe scund of & tell #A17c i vuzzer indicates an
incorrect resrense, Tle score for each subject is Jererriped Py othe nupher of
incerrect respenses {Frielts and Tfnc“u?,ITOKP).

Tp hrie”, Teitan end Veineran (10€6F), noted that,

5

—t

vely corrlex cencert Tormeticen
test wiich vequives fairle sertisticated a'ility in noting
similaTities and i ferences in stirulus raterials, vosti-
latins "vrotheses that aprear reasenalrle with res-ect to

™o Totecory Test is o¢orele
1
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recurring similarities and differences in the simulus material,
testing these hypotheses with respect to positive or negative
reinforcement (bell and tuzzer), and adapting hypotheses in
accordance to the reinforcement accompanying each response
(p.103).
The Category Test is used extensively in neuropsychological assess-
ment. Tts wide usc and accertance appear to indicate its validity as a

test of concept formation ohility (¥niphts, 1982), While the test is in-

¢luded in the Halstead - Reitan Neuropsychological Test Mattery designed

to detect h;ain.ﬂamagp in children, Fnights and Tyrchuk (1968) have pointed
out that an impairment in abstract thinking ability can result from poer
learning as well as from cerebral dysfunction,

To illustrate, Knights and Tymchuh (1968) conducted two experiments
in order to investigate the relationship between Catepory Test scores and
various learning disorders, c.g. ¥nown Lesions, Fpileptics, Schoal
Prohlems, Fmotional Preblems, Retardates and Yormals. Their results in-
dicated that the catcgory‘crror scores produced sipnificant differences
(F = 2.406; dF = 5,234; p <€ .05) among Yormals, TNctardatés and other groups,
although the test Jid not discriminate hetween qﬁiidren with braiﬁ damage
and those with social adjustrent problems. Seconds, it was found that

the category sceres are sicniflicantly related (F = 2,68;

; df = §,126;

r¢ .01) to degree of intellectual irpairment. These results appear to
he comsistent with previous findings indicatine a sipnificant correlation
(.33 to .063) herﬁccn Full Secale 1€ scores on the WISC and }hc Category

Total Score (Ynights and Tymchuk, 1068).

The authors, in arparent agreement with Reed and Peed, suppested
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that the level of abstract thinking may be a function af "the level of
intellirence rather than illustrating specific (neurological) impairment..."”
(Knights and Tvmchuk, 1968,p.412). 1In conclusion, ‘it is stated that,

The Categorv Test is not a test of hrain damage but a
test of ahstraction ahility...which is sensitive to

. impaired ohilities in children, whether it he related
to adjustment problems or cerehbral dvsfunction (Ynights
and Tvrchul, 1968, p.413).

7, Pesearch Yethods: The PNesign

™mie to the nature of the present investipation, i.e. the research
instruments used and the cata collectior procedures aprlied, a quasi-
experimental design was erpleved, According to Stanley,

...therc are many natural socinl settings in which the
research person can introduce somcthing like experimen-
tal desicn into his scheduling of data collection rro-
cedures (c.g. the when and to wvhow of measurcment) even
thourh he tacts full centrol over the scheduling of
experirental stinuli (the when and te whom of exrosure
and the ability to randomize exposures) which rales a
true experiwent possible. Collcetively, such situations
can he recarded as quasi-experimental desipns (in Feith,
1072, 1.73).

In view of the difficulty encountered in ohtaining the testing apparatus

necessary for the Malstead - Neitan Category Test and in providing the
required testing conditiens, this type of design appeared to he most
appropriate for this studv. All children referred for psychological
testing at tle Cﬂildrcn's Hospital 7 Tastern Cntario (C17) are adminis-
tered the LISC-T and the Category Test as part of the hasic neuropsycho-
lerical assessrent. [In this manner, the rescarcher was able to Jetermine

the selection criterion, and choose the semple from a relatively large
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nunber of childrén‘from Fastern Ontario and Festern Ruebec,

At CHEO, the WISt-R and Category test are gdministered by two regis-
.tered psychometrists. Standardized prbcedures are followed in the adminis-
tration of both tests., Due to the widespread use and acceptance of tﬁe

I'ISC-T it was not deemed necessary to include a description of those pro-

- . ‘.
.

cetlures here. Ftandafdiz:?;procedures for the adninistration of the

Catepgory Test can he found in Appendix T.

3. The Sample

Fiphty-five jﬁnior-grnde children who werc referred to the Tsvcho-
logical Assessment Unit of the Children's Yespital of Tastern Cntario
as cither in-patients or out—paricnts were sclected on the basis of age.
Rasically, the children who receive testing comprise two main groups:
a} Those children who are referred as out-patients Sy family physicians
and/or school peychelogists aﬁd h) thase children who are admitted to the
Lospital with kpown physiolopical impaimment, c.p. erilepsy, head injury
efc. teferrals to CHEN énmb fror a relatively large geoprarhical area
covering Fastern fntarie and Yestern Nuchec,

The sample was selected from the population on the hasis of age.
Mccording to the theories of Druner and Piapet, intellectual developrent
is characterized By an inereasing akility te categorize ohjects and

-~

events which dne encounters in one's world, s this ability is said to

\

<

Lecorne more efficient with age, it was decided to select trose children
who ranged in ape from ten vears to ten vears, elever months. Subjects

adritted for testipg with Pead injury were excluded from the study, Of
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the eighty-five suhjects selected, sixty-eight were males and seventeen

were female, .

4. Plan Tor Statistical Analysis

The data were analvzed using a-PD P6F computer programme for
partial correlation and multivariate regression analysis. Three variables
were included; the dependent variable consisted of the scores derived

from the I'alstead-Reitan Category Test; scores derived from the Performance

scale and the Verbal scale of the WISC-R constituted the two independent
variahles,

The formula for partial correlation, a§ described by Feith (1972,
r.68) is as follows

T - r,.T

12.3 = 112 13723

(I-TISQ) (1—1‘2._.‘2)

A rartial corrclation analysishwas conducted in order te examinc the
rclationskip between ¢ategorization ability and tke Performance scale of
the Wise-R, with the Verbal level held constont or partialled out. The
analvsis also cnahled the rescarcher to cexamine the relationship hetween
the Verhal scale and categorization, with the Performance ITevel leld

-~

constant.

5. Rummary

In summary, two research instruments were sclected to test the

Lynothesis: The “Wechsler Tntellipence Ccale for Children - "evised and
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-

the Halstead - Reitan Category Test. The Verbal and Performance scales of

the WISC-N were used to provide measures of relative left and right hemi-
spheric abilities, Tﬁe Category Test was employed. to:test.the dependent
variable, defined as categorization ability.

Subjects included eighty-five children referred‘for psychological
assessment at the Children's !lospital of lastern Ontario. The sample was
sclected on the hasis of age. Of the eighty-five subiccts, sixty-eight
were éalc and seventeen were fenale.

Pata were analyzed using a PP PEN programme fer partial correlation

and multivariate regression.
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PPRESENTATION AND DISCUSSION NF RESULTS
—
In this chanter, the results of the analysis will he presented and
discussed. - In the first secction, the data from the partial correlation
- - - 1 r. . -
will be presented. The second section will include a brief surmary of
the theorctical rationale and the third part, a discussion of the results
as they relate to the existing literature. :
1. Presentation of the Pesults
The onalvsis of the data indicated that cateporization ahility is
rore closcly correlated with the nor-verhal bemisphere than it is with
the verbal hemisphere. “hen verhdl abilities were rartialled out, a

T value of -2.8020413 was found to cxist hetween non-verhal scores en the

VISC-N and catenorization abilities, a value which was found to e signifi-

TADIY T

PARTTAL COPPELATICNS

Inderendent variable Partialled-out variahle 7 value Terr P00
Yon-verhal verhal =2, RO20473 -, A4S LNNg*
Verhal . non-vertal -7.21655551 -.411 .na

)

cant at the .01 Ievel. {onverselv, when non-verhal a*ilities were rartialled
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out, T value of -2,21655551 was found to exist between verbal scores
derived from the WISC-P and categorization abilities, a value which was
found to be significant at the .05 level but not at the .01 level.

. - 2. Hemispheric PMifferentiation and Categorization:

A Pecapitulation

*

As noted earlier, a major concern in recent literature has been the

LY

-

auestion of the relationship hetween cerchral lateralization and learning.
Apparéntly,.cortain intellectual functions are localized in either the
right or left cerebral cortex. It las heen sugpested in the literature
that, for the majority of adults, lanpuapge centres are locdted in the leflt
hrain, while the ability to determine visud-spdtial relations is a
function of the right brain.

“umerous studies have demonstrated that certain linguistic abilities
are pcrfofmod kFetter by thke left bermisnhere. Tesults fror these same

studies, however, have also indicated that the right hemisphere is involved

in the processing of visual verbal material. |
|

A review of related réseérch suppests fhat right bemispheric invelve-
ment in language processing depends on the task at hand. Tor cxample, it
has heen noted that wher suhjects were asked Yo classify words and pictures
as belonping (match) oT as not belonging (mismatch) based on certain
identifizhle attributes, the non-verbal hemisphere appears to he akle to
rrocess the items faster and with greater accuracy than the verbal hemisphere.
Similarly, when subjects were asked to complete a Cloze passage, supplying

2 rissine word using svntactic and semantic clues, it was noted that those
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with stronger non-verhal ahilities seem to he more readily nhlg to reduce
the uncertainty regarding the possible 51ternatives which can he zpplied
¥ .
to cach space. To repeat, in a Cloze passage such as "Nick home
aftef school”, readers dcmonstrating superior non-verhal ahilities are
hetter zhle to reduce uncertainty throuph the inmediate utilization of {
rultiple attributes thereby’ reducing the nurver of possible word categories.
Tinally, it was noted that this ability to categorize based on
identifiahle attributes is not easily assessed due to the potential inter-
“vening varishles associated with linguistic ability.
.Tn view of the apparent involvement of the non-verhal hemisphere in

4

those tasks requiring categorizaiton ahility the reseéfch hypothesis was
stated as follows: Masic categﬁr{ﬁntion ahility is a primary function of
the right or non-verbal hemisphefc with the left ot verhal hemisphere
scrfin; s sccondary role. As inficntcd in the preséntation of tle results,
this hypothesis has heen supportcd.  Tt has heen found that cateforization

ability rav be primarily & function of the non-verbal hewsiphere, with the

verbal herisphere plaving a sccondary role.

3, Piscussion of the Tesults

The results of the analvsis, designed to test the research hvrothesis,
would appear to indicate that caregorizdtion ability may he related to both
the Verbal and Performance scales of the WISC-D.  *s stated in the hypothesis,
the results sugrest that categorization ability may be primarily a function

of the risbt or non-verhal hemisrhere, with the 1eft or vertal hemisphere
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playing a secondary role.

In this section these results will be discussed in terms of the
research problem and hybothe;is identificd in Chapter 1. Tn addition sug-
gestions will be made for further research in the arca.

In order to test the hypothesis, measures for a total of eighty-

five subjects werc obtained for the Verbal and Performance scales of the

WISC-T and for the Palstead-Neitan Catepory Test. The two subscales of

the “ISC-N were selected to determine the degree of relative right and
‘relative left Fermisrheric atilities for cach subject. Tt should he noted
that for left-handed subiccts g%asp ahilities measured by the fcfbnl and
Perfernance scales of the “!RC~Pfﬁ;y “e reversed in terms of cerebral -
lateralization, i.c. the Verbal scale wav indicate right brain abilities
and the Perforrmance scale naf he an indication of left brain functioning.
“s a meons to provide an accurate measurc of the variahi{éty in

caterory scores due to right brain activity, it was deemed necessarv to
determine the extent of the relationship between the dependent variable
and left brain {functioning. As was noted carlier, it would appear.that the

'rrocess of cateporization reouires sore form of verhal mediation. Accor-
ding to Pruner (1057), catepory forrmation, i.e. the identification of
those ottrilutes necessary for catecory mcwhcrshir, is fellowed by the
rrocess of labelling, A verbal label thus facilitates category recall and
the recegnition of othter elements whick might fit into the established

catepory, Similarly, Neckant {1077) has exrlained,

...that tke ¢hild must learn to categerize. T'e wust group
liis experiences inte classes. Abstraction isolates the
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basic characteristics, and categorization applies it to
more ohjects. The word of verhal syrhol, in turn, is
the verhal expression of a condept (abstracted attri-
butes necessary for categoery memhershir). (r,370).

As such, o category could be defined as a lahelled ahstraction, whose
meaning is derived from its linguistic context.
In cther words, a child ray have a rudimentary vnderstanding of the
a
word "hline"., To %im, it mav sipply be a word nsed to descrite sore animnl
or rerson, a “lind dog or a »1ind non,  Te another ¢hild tho word rav have

heen encovntered only as o noun, o ward sypomymous to or Leloneing tn the

category of words having to do with a windew shode, Toth children, Towever,

encounter sinilar pretlers Jifferentiating “etveen "o venetien M¥ind" and
“a Wlind Venetiap (Spith, 1071), Tt is Jifficvlt to understand Yow the
Jifferentiatior rracess can he accomplis™ed success Ty without fare Torm
of linguistic mediation, without the child being able to transform the words
. i . . . - 3 - -
into marallel or couivalent Jinguistic structures v recopnizing that in

[ - 8 .

cac™ case the word "S1ind” helongs te differert linouistic ecategorics. In

hoth cases, the reaning of "hlind” is not dntermined solely by the werd

itsel” hut, rather, “ror the gentext in whied the vord is Toved, ile., itR

semantic and svntactic attributes, Tt is t1e¢ attritutes ~-ict dJdeterrire

the coterere to ®ich the vord fs.essipned,

Lol

(homsty fin fopan, 1077), extending t'e “ertaviorist § - ferirulns -

resrerce) theory, has alse noted the 1ilelibeod of
T N

LR -

vertnl nediation, 'c
has sucoested that a child acticves vnderstandine v otransforming the

ctirulus into & Torr more corratille wit! tis existing cotesory structvrre!

- . -
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As such, the child will evaluate the meaning of the stimulus relative to
his previously formed category. To illustgate, accordinp to the theory
of & - M - P (stimulus - mediator - rosbonse), Victor, upon encountering

the phrase "You must boot your holiday onc month in advance", would refer

to his existing category of 'book' and adjust that category to fit the
new svntactic and semantic attributes which he encounters. In this manner,
his category of 'book!''will he exnanded in order to accommodate the newly
. s sy : e
identificed attributes. :
At o rore hasic level, Vveotsky, Luria and Sokolov (1072) ‘have noted
b - - )
that verhal mediation in children may occur through inner speech. As the
term sugpests, inner speech is sirrly the "intewmnal-projection” of ex-
ternal speech. To illustrate, when presented with a panel cont®ining four
ohiects with various attribute siriltarities and differences, the objects
will he identified and%ggiiizfd accordine to the child's abstracted
' b ] . .
labels of "size', “shape', "colour", etc., In this ranner, the process
, .
of attridute identif{ication i1s facilitated through the use of labels or
verbal syrbols. fiven the existence of verhal mediation at even the rost
Fasic level of cateperization, a relatienship hetweoen the Jerendent
variahle and the left or verhatl hcmiSph‘?o was expected,
A partial correlation was used to analyze the data. 2As such, the
rescarcher was able to partial out t¥e cffects of each inderendent variable

. R :
in order te arrive ot the variability attributshle to each of the inderen-

dent variahles. -

\

lesults from the correlatienal analysis supported the research

4
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hypethesis. FPasically, ;t wgﬁ found. that although categorizétion ahility

.
is related to both the Terformance and verhal scales of the WISC-T', a
grcatér relationship would appear to exist bhetween the depencent variahble
and the Performonce scale of the VISC-T than hetween categarization ability
and Verhal scale.

T™e relationshir hetween catogdri:atibn scores and right hemisrheric .
arility has ‘een rreviously noécd Wy tpigkts and Tymehul (1967, AcForﬁing
to their results, categerization ability cerrelates more highly witﬁ
Performance 19 than with Yerhal IC. results in the present study appear
to corrohorate these findings. Tt might chrecommonﬂed tbny, in future
research desirned to investi;ntc the rclétions”in Letween cateporizatian
alrility and right brain functiening, a rore direct wmethod of dctorminénﬂ
‘the hemispheric localization of srccific functions be used. In Chapter T
Tt owas no}ed shat muck of the research done in T}is.nren was conduc.cd
usinn ”ind{réct” meihods of investigation as orrosed to the Mdireet” .

nethod

N

N N c]iﬂ%cn] rrocedures with hrain-damaped patients, hile the ™
clinical procedurcs appear to rravide a much more accurate peasure of
cerchf&l latecralization, it has heen sujgested that patient nvailn%i]{ty
rales this tyvpe of testine difficult. Advances in FT,‘PFT and YN scanncrs,
“owever, nay facilitate this tvpe of investipation in the futurc.

In addition, onc mirht suppest gnnducring a similar study with @
Iarper sarrle from a rore nernally distributed repulation whoere data could
be analvzed using an apalysis of variance. This would ~rahle the resear-
cher to utilize what wight be consgdercd 1o e a rore robust analvsis

(veith, 1072),

s e
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In brief, then, it would seem that the ability to categorize based

on multiple attributes may be primarily a function -of the right cerebral

hemsiphere with the left or verhal hemisphere serving in a mediating

' :
capacity. These results were expected due to the nature of the tasks

required of the subjects in those studies where large right herispheric

involverent was noted in . processing visual verbal material, To re-
peat, it would appear that the right brain may ke primarily respensible
for the abilitv to identify multiple attributes and categorize hascd on

these attributes. Peturning, once again, to the Cloze passage

“M"ould please re drint water?

N

it could be stated that the ability to i1l in the hlanks hosed on the

"svatactic, serantic and, possibly, orthographic attridutes, is a function
of the non-verhol hermisphere. Tight hemispheric involverent on a Cloze

task was also noted v 'lamen (19f1).,  The reader is rerinded that the
corman Jenpominator in those studics noting superiority of the non-verhal
hemisphere wonld anpear to he categarization ahility,

Tor exarple, right brain involverent ray not have plaved as ~revalent

a-role in those studics where the ahility te process visual verhol material
' ' N

wus neastred by tests of eral reading ahility, word identification ete.

Tt rav o noted that the Yoodcoct 'fastery feading Test scers to ¢ vnique

in measuring this ability to "interprct stiruli in 2 variety of vavs"

(arcn, 1081). s indicated in Arpendix TTT, for most reatine tests, .c.

;

‘o . . - ! . . :
("TAT), a Rigler correlation may ho,/723$§<vmrh the Vertal scale than with

the Performance scale of the VIS -F, Thus, it has heen assurmed that reading

-y
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ability is »lmost exclusively verbal in nature. Tt might e supgested, at this

roint that, had "armen used the "PMT or one of the similarily constructed
. ! e . .
reading tests, her results and conclusions tould btave heen considerably dif-

ferert [rom tlose ohtained and presented,
. A

.

Ls was stated earlier, the relationship hetween categorization ability
ond the Yertal scale of the VTOC-T was expected Jue to the renerel agree-

ment in the literature that scre ferr of veral mediation is required in the

e, .

categerizatior process. Te rereat, “runer \es sugrested tbﬁt the final stoge
ir eatesorization is labellineg, that is, those obiects or everts with cormon
attritutcr arc rromed together under onc lavel. Tr the early stares of
ey

Jevelerrent, thic yeor ol rediation oy exist in tte Fferr o inner speech. In
ct’er words, the ¢hild royv sinply dnternclize the lohel that Te as acruired
throuct externsl speech. Tor exammle, then first lecrning the word ool ',
Vigter wos simplr intornaliiirg the word he terrd every time Pr. Itard shoved
“iw oo keel.aSt 2 Yigter level of avstractien, i.e. T want te heoh o [light
to Tlorida, the rearning of the word "hook' is Jerived Tror the symtactic
and serdntic context ip which it is Found, The verbal medigtion er labelling
~rocess could account for the relaticnshiy hetveen cntegorizhtiop-r“ility
andé the left or verhal herisrbere. -

Tr recaritulate,. the results of this study rmav rrovide sore ingight
inte those ohteired in the "amen f10°1) ipvestipation. Tvite sirply, it wonld
arpear thot the al ility to categorizé based on %Ye jdentificotion of nultirle’

att=ihutes i lilelv te be prirarily & functior of the rifht or nen-verhal

Lerisntere vith the left or the verhel temisphere plaving 2 secondary role.
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4. Summary . :

- In this chapter, the results of the partial correlation analvsis
were breSEnted. In brief, it would appear that the ahility.to categorize
based on mu}tiplc'attrihutes may be primarily a function of the right
cerchral hemisphere with the left or verhal herisphere scrﬁing in a
mediating capﬁcity.

A brief summary of the thecoretical rationale uron which this stﬁdy
was hased was presented an& the fesults of the analysi§ wvere discussed in
terms of the cxisting theory, It was noted that the results of the present
study appear to corroberate these found in previous studies, where the non-
verbal hewisplere was fopnd to ho superior on those tasks rcqﬁiring the
ability to categorize. In addition, tle relationship hetween the verhal

hemisphere and category scores was discussed, According to the literature,

k) -

some form of vertal mediation is reauired in the rrocess of cateporization,

whether in the forn of inner speech or subvocalization of identifiable

L

attrihutes, Tinally, sore suggestions were rade for further rescarch in

the arca.
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SSIRRRRY AND CONCLUSTIONS TTPLICATIONS TOP PTARINC

A rreat deal of recent research appears to have been conducted in

-+

order to investicate the relationshir hetween cerehral lateralization

.

1

and leammine. (linical studies involving hYrain-dapaped patients have

cast sore lieht on the herispheric localization of various intellectual

functions. Tesults Ffrom thesc studies have sugpestec language to ol
)

rrinarily associated with the left Rrain and visuo-spatial perception to

-

he related to the right hrain.

In the first chapter of this report an attemrt vas rade to deterrine

-

the henispheric localization of certain intellectual abilities. Tor
exarple, there appears to remain little Jouht that speech production is
pricarily a function ;f the left ¥rain in the majority of right-handed
adults., Arn.overview of related research however, seems to indicate that .
cach sidé of the cerchral cortex is capable of processing visua{lvernal
raterial. It would arpear that ;he demands of the task at hand detemmine
the extent of the involvement of the right or left brain. To illustrate,
. it has heen suggested that the left or verbal temisphere way rrocess

information in order to communicate, while the non-verhal rersirbere rav

nrocess matefial when no communication is required.
. ? .
It has heen noted that the research appears to ke flawed hv aosecring
' { & .
myriad of operational definitions of visual verhal comprchcnsioh[}”pon closer

-

investipgation however, it hecame apparent that those studies which appeare.®

A
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- to indicate a right brain supefiori;y in the processing of written material
shared a common denominator: in each case the task required the ability
to categorize. The research question was stated, therefore, as: Are basic

cateporization abilities a primary function of the right or non-verhal

hemisphere with the left or verbal hemisphere serving a secondary role?

b

The current study evolved from a recent investigation of reading

cormrehension, as measured by the Cloze technique, as a function of relative
hemispheric strengths (Mamen, 1981). Triefly, it has been shown that a

{loze passage.such as

-

VYould - nlease me drink water?
vhere the subject is required to supply the deleted words, testsa suhject's
ahbility to reduce the number of possible alternatives hy predicting a
caterory cf words using syntactic, semantic ané, rossibly, orthographig
attrihuteé. Should the reader approach the second srace, in the above -
example, testing attributes consecutively, he might syntactically reduce
all possihle alternmatives to the category of verh, then to the suhsumed
caterory of transitive verh. Then, maling a primﬁry attribute shift, the YT
nunher of rossible alternatives would be reduced, semantically, to the word
or category of words which will convey the most approﬁriate meaning. As
was noted earlier, results in the !'amen study indicated that the better \‘-:’/

readers, when tested using the Cloze technique (Woodcock Mastery Reading

Test), deronstrated surmerior right hrain abilities when compared with

older reading-handicapped subjects. These findings have implications in

terms of clarifving the nature of reading comprehensicn as defined in
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psycholinguistic theory.

Implications for Reading

That which fol;ows is a discussion of categorization ahility as it
relates to rgading comprehensioﬁ. In addition, studies related to the
psycholinguistic theory of reading will be reviewed.

There appears to be general agreement among theorists that "corpre-
hension is ,the main goalT..or aim of reading" (Lamberg and Lamb, 1920,p.56),
and that, without comprehension one is not reading {(Stauffer, 1975,p.563.
Expressed more precisely, Smith (1971, 1973) has viewed reading cowprehension
as a process of reducing the degree of unceftainty which one encounters
in one's reading. According to Smith and Goodman (1968), a child attenpts
“to obtain meaning from print in much the same manner that he attempts to
understand his environment. '

A child's effort to understand his enviromment has heen described by

. Piaget (1959; Ginsburg and Cpper, 1969) and Bruner (1257; Rruncr, Coodnow
and Austin, 1956; ﬁrunef, Olver and Greenfield,” 1966), wﬂo have supgested
that éognitiVe development is predicated upon the ability to reduce the
complexity of one's world through the process of classification or
categorization. Apparently, imposing structure on exprerience enables the
child to adapt more readily to his world by assirilating new events into

his current structure or accommodating his existing structure to neet

environmental demands. According to lamberg and lamh (18en), individuals
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...observe, compare and contrat, and then categorize
particular experiences. They arrive at generalizations
which-allow them 1) to group specific experiences to-
gether, or categorize them on the basis of common charac-
teristics and 2) to distinguish these experiences from
others. As individuals leam and encounter more and
more experiences, the categories are continually revised
and expanded (p.40).
Fssentially, the process of categorizing objects or events according
to their perceived similarities and-differences allows the individual.:
to ¥5pond to different members of the same class in a similar fashion,
for class memhership implicitly suggests a degree of equiviiénce. In
this manner the complexity of one's environment can be greatly reduced.
nruner has gone one step further stating that
...all perceptual experience is necessarily the end product
of a categorization process...for whatever is perceived is
placed in and achieves its meaning from the class of pre-
cepts with which it is grouped (Bruner et al., 1957, p.124).
According to Rruner, then, the process of categorization not only
reduces complexity by allewing the individual to deal with generalizations,
but is absolutely necessary if a visual stimulus is to be identified,
for identification occurs only when the stimulus can be grouped into a
particular category. TFurthermore, the number of categories into which the
stimulus might be allocated is deterrined by the experience and expecta-
tions of the individual (l'olmes, 1973}.
Tor example, the voung child, upon first encountering an orange,
may assume that all round objects of a certain colour are oranges. As the

child becomes acquainted with other objects which are similar but not »

47,
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identical, however, he will clafify the attributes determining the category
of 'pranges'. What may initially be defined in very concrete terms such as
orange colour, round etc., mav then be defined according fo a particular
taste and smell and finally, in more‘abstract terms such aS‘CitTUS fruit,
grown in Florida, ete. With exyrerience the child is able to identify and
define the attributes necessary for an object to he included in the cate-
gory of 'oranges', always increasing the number of reccgnizable and relevant
attributes, always reducing the degree of uncertainty as to vhether or not
newly-encountered objects helonp or do ﬁbt helong to the categorvy 'orange',

“Very briefly, it has been noted that categorization ability is. hasie

. to the process of adapting to one's cnviromment. Apparently, it is the
ability to inmoéo structure on the outside world »v rrouring ohjec;s and
events together hased on their identifiaghle attributes which allows the
individual to cope with the corplexity of his surroundings. According to
"runer and Piaget, the ﬁroccss of adaptation is a developmental process,
which hecomes increasinsly rmore efficient with age. As thourht processes
, .
rrogress from the concrete te the abstract the individual is ahle to deal
with an increasing number of attrihutes sirultanecously. Trus, the orancge is
no longer simply 2 round olject that is rood te eat hut, rather, 2 citrus
fruit that grows in certain »-arts of the world, a source of vitarin O, eté.
Paving identified these attrihutes which rale an orange an orange, one is
~
able to aprly this inforration to other chiects. 7he situation hecones more
S

corrlex or astract vhen onec encounters terms suck as 'orange car' or

Jifrancerman'.,  Stauffer (1775) “as stated that,
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Levels of abstraction might best be defined as a means
of grouping or categorizing concepts by an ever more
definitive recognition of attributes. Symbols acquire
meaning by constant association with their referents
and their essential attributes...Some symhols refer to
referent attributes that are readily identifiable; for
example - hall - size, shape, weight. OCthers refer to
attributes that seem to have a capricious variety of
associations; for example,smile - bright, fleeting,
.shy (p.117).

A5 thought hecomés nore ahstract,‘more removed from the conC?cte, verbal
svelols represent increasingly more corplex ideas.

According to Stauffer, 'the primary purpose of symhols is to cormumi-
cate meaningfully” (p.116). It is impportant to note that syrhols ot wdrds
Jo not themselvés rossess meaning. TPather, the syrhol of word hecomes
reaningful inasmuch as it rgbresents an ohject, event or idea encountered
through interaction with tte environrent. In other words, the word sym-
'hchizes the categor, e.g. the werd ‘orange‘-represent$ a group of ohjects

"

with similar identifiable artributes. At a hipher level of ahstraction,
the words 'citrus fruit' represent a category which subsumes the orange,
grarefruit .and lemon categories. ' \n;f
Stauffer (1975) also pointed out that 'when purils are learning to
read, they are 1eérning a new set of syrbols (printed words) to stand for
another set of.synhOIS (spoken words) that stand for their mental constructs
(r.118). As Snith noted, however, while one is dealing with a new set of
syThols the process of achieving understanding is the same. ‘In his words,
reading for comprehension or identification of meaning in-

volves the allecation of visual information into category
‘structures that represent meaning to the reader (1071, 1r.77)

P
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In this manner, Snith has viewed reading as a process of categoriza-
tion. Just as the child attempts to understand %is.world by imposing
structure on the ohjects and events which he encounters in the ervironment
so, too, does Fe attenpt to ohta1n reqnlng fron prlnt Smith sugrested

-

that .
In reading, categories exist at many different ‘levels, the
lovel of letters, words, sentences, ideas. These categories
are identified, in turn, "y different orthoprarhic, syntac-
tic and serantic "attributes; that is, they roy be character-
ized bv their letters, grammatical rclﬁtxone“qu or v their
meaning (Togan, 1977, =.51).

1n order to read, -then, the c¢hild rust e arle to deal with nultirle
attritutes, i.e. erthorrartic, syntactic ant scmantic attrihutes, sirul-
tanconsly or successively. To illustrate, Stauflfer. (1075, r.11F)
refeored ta the word 'stand'. e descrived children reading a story vhere
'etant' is used as & noun to rean a stall or teoth for bHusiness., 'Thile
the children tad mrevicusly leamned thet the ~rinted syrlel "stand! reant
to su-mert cnescl” en cne's feet in on erect wositien, thev anrarently.
sad me diFTiculty mabing the shift in teoning as t' e story context (=rvmtax
and cenantics). onJd the sigtnre centext (illustratiors) Telned convey the
toea, M vacic understandips ovas aelipved altheoust ther were varte ohout
the definite and petential attributes that would belw ther vut 'stand!' in
~ ver or neun caterorv. ‘onetheless, ir Tuture TFeadine the children

. L .
would Ve al'le to dJetermine reaning or identify the catejory based on the
sivrtactic attritutes, or vord -ositien, c.o. You stand ur (vert) os grvescd
te levonade stand of newsstand frouns}, A

¢ vrecess Inercases in eerylexite s ¢ illiren learn mere chetract
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meanings such as to 'take the stand', to 'stand accused', to 'stand firm',
to 'stand the cold', to 'stand hp for your rights' or to 'stand a chance’.
Recognizing that 'stand' could helong to rany different word categories,
the reader must identify multiple attributes. Uhile the syntax will in-
dicate whethef 'stanc' is ﬁ Qerh or noun, much more will he needed in order
~to detect the subtle semantic differences in the phrases menticned above.
The reader wust achieve comprehension by chunking the visual information -
into larger units that are meaﬁingful to him (Smith, 1973; Stauffer, 1975;
logan, 1977). In other words, the reader will identify the semantic attributes
by grouping tbgether. the wozrds, :ftanﬂ upr for your righfs‘ and , in so
doing, he ahle to distinguish the meﬁniﬁg from other rhrases such as ;stand
up for an hour'. Thus, comprehension is achieved nct by fhc sirple recog-
nitioﬁ of words but Ly the recngfition of meaningful word fatternsk(Carroll
in Tambery and Tamb, 1820, p.S).

Cf primary irportance in the psvcholinguistic theery is the idea that
the reader's prior knewledge, or existing cognitive structure, contributes
rore torepding corrrehension than what is actually written on the page
(I'aves, 1979). TNecause whatever is perceived achieves its meaning from the
category into which it is rlaced, combrehension is said to nrecede word
identification (Spith, 1973). By relating the visuval- inforration in a line
of rrint to what is alreadr known, the reader is able to reduce word un-
certa}nty, i.e. the number of possihle word categories, and, in turn, to

‘redict or anticirate what may follow (Yolmes, 1973)..
1 T -

Tn a similar ranner, Toodran {1968) tas viewed reading as a process
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of selecticn and prediction, where the reader predicts whet will follow

based on his experiences and cognitive development and then selects the

grarhic cues neccessary to confirm his predictions (llaves, 1977). The runm-

-y

o ' .

ber of graphic cues required will depend upon the degree of uncertainty
. . ’ - ’ "\ .

that the reader hrings to the task. TIn otler words, reading ahility is

_determined by the arount of inforrmation and organization 'hehind the cve'.

-

Thereas the efficient reader uses the symtdctic and semantic cues fron

vithin his existine coenitive structyre os ~rirar referents, relyvins on

1

granhic cues only to verify his predictions, the peor reader uses craphile

cues as nripar referents (Vaves, I070Y,

Te ‘return, once z3ain, te “taulfer's examnle, Mo noted that whe

Y
» - - : .
the children first encountered a nev meaning for the word 'stand', they

Y o . < -
were ahble to achicve Cerrrehensior hased on the story context fs'mtex
and semantics) and the illustrations. At this point, the rcaders were #

relvidy heavily on the rrarhic infofpation or the rage. Yaviny edapted

L]
their cornitive structuvre te accemrodate @ new reening for the werd 'stand!
- ! . . 3 - 3
(a riafe vhkere thircs ore seold suck as 2 lerienade stand or a newsstand), in

future reading they would require only ririral oraphic inforration in order
: . ) :
te assign tle vord to cne of twe rre-cstahlished cotecorics. . :

To exrlair further, Sritl (1773) investigaterd reading in terrs of
T ’ ; L

mediated and irmediate categeorization yrocesses. In addiggpn; eacl* of these

processes was exarined in terrs of werd identification and conprelension.

Brieflv, isnediate word jdentification involves assigning a word to a

LY

caterorv hased on onlv o few distinctive features, whereas rediated word
P - - : >
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P
-~

identification means progressing from the distinctive features to individual

.

letter identification and, finally to word identification. Similarly,

inmediate comprehension occurs when understanding is achieved hased on the

.

distinctive features in the test, while mediated comprehension relies on

graphic cues and word identification: It could he stated, then, that letter

-

identification is' not necessary, fdr word identification and word identifica-

* l

tion is_ not necessary for comprehension. Accerding to<# rith, only the

- - - - ¢
irmediate method of reading corprethension is truly efficient. TIn more
concrete terms, thre prorici%nt reader is able to predict word categories

bty thelr syntactic, antic and ortocraphic attributes and requires only

mininal graphic cues in order to verify his predictiens.

In surmation, 1t-would aprcar that degree of reading efficiency may

derend on the ahility to relzte ‘incoming visual stiruli to existing cogni-
i J & e

—_—

tive structurc. In psycholinguitic theory reading is viewed primarily as

a rrocess cf ‘categorization. /frrarently, com;rehension-is ackieved through
tPF chunking_of visual information intn.larger units‘that.arc reaningful

to the reader. The readér with z laree nurber of categories aé his disposal,
or with the ahilitv to deterninelcategories by their relevant attributes;

Y .

will he hetter shle to recornize and identiv lanpuape redundancy anﬁ, thé;, -
to predict or'aQticipate-what will.follew. The a?irﬁty to anticipate
requires that the geader use only miniﬁal crortic cues'tn verify his rredic-
tiors.

The psfcholinguistic‘approach te reading aprnears to have gained

considerahle support in the literature. It has heen sheown, for exarrle,

{
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that when reading in order to identify meaning, words ‘are the smallest

units erploved by the skilled reader (Kolers, 1973; Mason, 1078; Friedrich,
. uy ' BN

Schodler and Juola, 1079). Apparently, letter and svllable identification

lead to a decrease in comprehensior and an increase in the time  required

to rrocess visual information (Friedrich et al., 1979). ‘According to Yolers
(1973), skilled readers nerceive familiar words as wholes or syvrhols, and

omerate on ther in terms of their rweanine and their relations to other
H o

syrhols., ‘'ason (1278) feound that reading a®ility was related to sreed of

word recegrition or, rore specificallv, to s'illed use of visual code rather

than phonolepical encodint. In brief, .

Tor the reader to focus on the ~eaninp, 0st words rmust “e pro-
cessed quickly and easily., The non-fluert reader, +ho labor-
jouslyv and slowly tries to analvzc words, often loses the
-train of thought and quite often is unsuccessful in figuring
out the words; ke cr she becomes hogped down with the letters
and their discrete zounds (lamkerp and lamh, 1920, p.9).

In short, it would appear that surericr reading comprelensicn may
“¢ rredicated uren the aility te eatesorize visuzl inforrstien inte largeT

reaninaful units. Indeed, in cne stucy desirned to investicote the rela-

tionshir between Miagetian classification atility and reading, it vas found

that the <oy classifiers “ad Virter ackieverent on compretensicn test

items (Tillet, 107FY,

To summarize, an atterst has heen rade to estatlish the significance

of catecorization alility as it relates to the reading -~recess. I, wview of

the refdferal arreerent armeny theorists that verhalizing printed rmaterial

without cerpretensicn Jlees not comstitute reading (Tintz, TN, o 20 facoore O

T

this secticrn “as teen ploced on reading cormreotension! Tirst, 1t was shown
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.

‘,that the ability to adapt to or understand the environment is predicated

upon the ahility to impose structure on experience. Techant has noted

that ' .

...the child-must learn to ca ze. e rust croun ris
experiences into classes., Abstraction isolates the basic

characteristics, and categorization applres it to rore .
objects, The word«of verbal syrbol, in turn, s the ver- _
hal expression of a concept (logan, 1977, p.38). ~

It was also noted that childrén atterpt to obtzin reaning from print
in much the same manner as they adart te their environrent. ‘%en reading,
the chilé recornizes syrhols on the rrinted rage that trigper 'understandings

he has develored about life (Marris and Srith, I880) 0 Trrortant here 'is

thie notion that corp

v

chensicn rrecedes word or letter identification. -
According to tarerg and Tarh (12807

Tven at the literal level, readers rust bring sore exrerience
to the text - at the very least, their knowledge of the
sroven lengfuage. At tigher levels, comhrehqnsion‘is rossile
only if readers “ave nccess to information and ideas “evend
tat vhich is ip the text itsel’ (».58).

-

+ . . " - v Al ) ol
28 Toodpar sucrested then, exmeriential bBochareound and tnovledge of
[ bl 1 [N -

lanruare redundaney enable the reader to rredict =what e will enceurnter in

the text, thus requirin~ cnly that e select riniral grarlic cues in order

to confirr “is wredictions. It has heerp found that the efficient reader
actdieves corrretension tireurt the recegnition of reaningful word ratteras,

N
as orpesed to individual letter &nc vord identification. Tn this ranncr,
the reader relies on the svntactic (Row the werds worl toretter? ard the

\

serantic {the idén the word rattemn rerresents) attrihutes, T ie mipht

- s rts

bhest he illustrated wit? the re-ulor evamrle of the "S1ipd “enetian' and
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the 'Venetian bhlind' (*iller, in Srith, 1973, p.13). ‘hile the letsers and
vords in the phrase are identical, the meanings are completely different.
s such, tre reader must rely on the syntactic and semantic attributes in

orler to understand, for thre graphic information alene is, at best, some-

what confusing.

The trulr efficient reader , then, is able to employ what has been
referred to as-irzediate corrrehension' or previously aceuired cateporiza-

LAY »

. P . - . ! . .
tien a*ilities wiich he Prings te the, reading encounter; that is, for tle

Zluvent rewler, cormreliension accovpanies er vrrecedes word identificatien.

Jrticirating woerd catercorigs by their syntactic, serantic, orthegrarhic ond

r*oncloricol attridutes, the rroficient reader can yredict, v reducing the

1

ruther of ressihle zlternatives, the next word or category of vords te he

Te results in the rresent ctudy have demonstrated thar the ric™t cor

rer-ver'nl Temisy

]
3

‘ere rav be prirarily resronsihle fer the the shilitye

to catercrize whicl, accerding te rsyvetolinpuistic theeyv, is Masic to the
reclins ~rTecess,  Trooddition, it has heen sugeested that the linreisatic
itten material and the ammarent necescity of verbal redintion

t
ir th¢ catecorizaticon mrecess indicnte the irwertarce of sore tet Teris-
eric ‘nvalverent. “learly tlen, rveadins Tor covrrretersion resvives the
T a3 [ T T e S
pttiCcIy ot ne CC-OT‘CTH&‘.GI‘. [ST OT NCeLAISsTYTeTen,

Dene nfeeesto that resdine i o Milateral nctivitye, 1t veull

roasens e to osvrrest that the tecchin of resdipg sbendd e Jirected tover
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herisrhteres, Traditionally, towvever, the erprhasis in ste classroom seems
¥ ‘ ' oS )
te Yave been on those stills norrally associated vith the left cerchral

cortex, c.r._lcrrcr and vorc igentification ffunter, 1976). Tnterestinglf,
it is these skills which, according to psrcholinpuistic theory, are not
of‘pérumcunt irrortince in efficient reading (Sritr, 1971, 1073, "olres, 1073,
olers, 1°73). In “rith's view, letter and rvord iéenti’i;nticn rlay riniwal

roles in passape corrrehension.  urttercere, er:"asis on these shills ray
slow down the realins wrocess and nay, consecuently, inhitit unﬁgiftanding.

1

"hile it te recognized that word and letter ientification are renuired

ir the reading rrocess, it has Peen shown that these alvilitics Jdo rot
recessarily differentiate hetween roor ard efficient readers {Torern, 10817,

Tovor,

Jecording te !

S
ot which Jistincrishes censistently betueen good and
rcor realers is net their ahility To cove with individual
verds, hut their ability to cortine them, to ehuph” ther

into tnits of meenine... (10F1, .70,

Tt wenld appear then, that tree reading efficiency is derendent uror the
visuo-percertunl sills asscciated wit™ the nom-verhal 'ersiplere.. It is
er enphasis should be rlacel upon the

Sore ingistt inte #hat classrocr activities rizht enhance the develer-

roi tcsts designed to

Aoy s -y -
cnlanine tner.,

fetrete, t%s_“cr?nrrancc ccale of the VISC-T inclvdes

tle Nicture Corvletions, Picttré frrangevent, "lock Tesizn, "hject Asserbly,

“pdins ard Tezes subtests. e tlese tests have been shown to rrovide a

censure: o’ the Jesree of herispheric ahility, activitics hased vpon the
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tests should premote the development of these skills.

As one example of the seemingly endless range of possihilities, one .
might suggest that gre;ter erphasis be placed upon physical educ&tion in
order to enhance body orientation and spatial relations skills. ﬁpﬁa¥ent1y,
familiarity with one's hody, one's 'space', enhances the undeéstnnding of
such principles as magnitude, direction and relativity (Hifkin‘ét al., 1974},
The opportunity to rhysically interact with the environrent provided-in

hvsical education may, trerfore, rerrit the develorment of these visue-
rh) : . | I

syratial skills which have been shown to affect reading ohility.

Conclusions
./ "-

e shtent of the present study was to determine whether categoriza-
ticn ability is prirarily a frncticn of the richt or ren-verhal bremisrhere,
with t?;/left or verhal hemisrhere ylaving a secondary role. Tndeed, the

resul‘é were interrreted as-indicating that this rav be the case, alttonct

\ {‘\\\‘fﬁfgkcr research in the area is certairly wvarranted,

—

In terms of medagogical irplications, discussion wos centered cn
reading corprehension as it is defined in ysycﬁclinguiétic theorv. I'n view
of the psycholiﬁ;uistic apéroach to readiny and the results obtained in
tWe study, it has teen suggested that readiné.is r Rilateral activity,
requiring the particiration and'co-operaticn of hotk cerehral hermispheres.

.As‘sﬁch, the auttor concluded that greater enmphasis in the classroorm should

ke rlaced on enhancingz right “enispheric 2-ilities a5, traditiorally,

erptasis kae heer rlaced on the cdevelerrent of these shills assccicted with
P : . le
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the left hrain.
thile the primary focus of thié report has been on the comprehension
of visual verbal material, it is felt that the implications could conceiv-
-

ably be generalized beyond. As Rruner and Piaget have suggested that

intellectual development is predicated upon the ability to categorize that

which one encounters in one's environment, the possibility exists that the

enhancerent cf those skills demonstrated by the right hemisphere may

ultimaté%y facilitate the process of adapting to an ever-changing world.

59,
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APPENDIX I ' . . 70,
Category Test - Young and intermediate
j Description . .
Tne Category Test, designed Dy Halstead and modified by Reitan :
s a relatively complex test ol concept formation requiring non-
virtal ahstract rcasoning ability. Tne level of perfotnance is
jelzted o eifactiverd asoning ekills and judcement. A projeciornis
verd 10 prosent the chidges compnising the test The child is re-

cuted 1o abstradl HincIpies i each subiest based on variables
of oimg, snapo ffu mibier ang postion Eachof the first su .)1(.'%(‘; n-
£ & s ot prum_ iple to e dotermined by the child and the

VOl

last sul 11‘,5{ cansists of «¢ Jecied slides piesented in the pre-
Ceging SUCLOSES, introducing a mamaory component. A bell and
SN pfou(liblru'm Giate foeedbachk 1egarding respenses.

There are two Category Tests, one for Young Chiidren and one for
Intermediate Chiidren.

Administraiién and Scoring

The child is scaled direcily hefore the scigen in a somgewhat
c¢arkened room and is told:

Fot intermediate Children

On the screen in front of you, you are going 1o see pictures-of dil-
ferent geometrical-figures and designs. Somelhing aboul the pic-
ture on the screen will make you think of a number. between one
and four. On the keyboard in front of you, the keys are numbered:
this is one, two, three and four. You are 1o press down on the key
which has the same number as the number you think of when you
ook al the patiern on the screen.

For example present the first slide what number does this make
you think of? Whlch k ey would you press'7

On he :—TIH(J‘”\P Lell That's the bell, which means that you got the
right answer. Try another key and see what happens when you get
the wrong answer.

" On hearing the burzer Thal's the buzzer, which means that you
got the wiong answer. This way you will know each lime whether

your Gnewers aié 1ight or wiong. but for erch picture on ihe
croen. you may press down on only one key. liy ypu make a mis-
iake, we'llgorightonto the next one.
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Presenting the second slide Now. which key would you pick for
this picture? ' ' “ :
Following- sublest 1 Thal was the end of the lirst subtest. This
test is divided into 6 sublests and in each subtesl, there is one
idea or principle which runs throughout 1he sublest. Once you
have ligured out the idea of principle in {he sublest, by using this
idea. you wili gel the right answet ggch lime. Now we are going to
begin the second sublest and the idea in it may be the same as it
was in the lzst one or it may be ditferent. 1 want you to figure it
oul. Pioceed with subtest 2. and when the first slide with circies
is rcached You will notice that {irst you saw squares:, then lines,

" and now circles. Even though the patierns change, 'you shouid
continue to use the same idea lo get the right answer. ’

Foliowing subtest 2 That was the end of the second subtest, and

-as you probably noticed, you don’t necessarily have lo see a num-
ber to have a number suggested 10 you. You saw squares. circles
and olher figures. Also, in each of the subtesls, there was only
one idea or principle which ran throughout the subtest. Once you
fipured out the right idea, you conlinued to use it 1o get the righl
answers. Now we are going 1o begin the third subles! and the
idea in it may be the same as it was in the last one or it may be dif-
jerent. | want to see il you can figure oul the right idea and then
use it to get the right answer. Remember, the idea remains the
came throughout the subtest. I'll fell you when we complete one

. subtest and are ready to begin a new one.

Following subtests 3 and 4 That was the end of the third {fourth)
cubtest and now we are going to begin the fourth (fifth). The idea
in it may be the same as il was in the last one or it may be dil-
terent. | want you o figure it out.

Following subtest 5 That was the end of the fifth subtest and
now we are going 1o begin the iast one. in this [ast subiest, there
is no one idea or principle which runs throughout the subtest be-.
cause it is.made up of piclures you have already seen before. Try
to temember what the right answer was the first time you saw the
pictuie and then give that same answer again. '

Record responses conect ( 1 }in the right hand column or in-
correct (X) in jhe left hand column. The middie column may be
used for neling the incorrect response, The scoie is the total
number of errors. Ferseveralion ot response is noled.

The child may be told io:
Waich how the pictures change.
Look carefully at the picture.

The picture tells you which key 1o pick. How does it fell you?

Any commenls are indicated on the record form as to where in
thelest the comiments zre made.

71.



- ——
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L
\ ‘ Paw Nata
Subject - Sex Ape Vertal IC =~ TFerforrance IC Category test VAT *
' (reading)
-1 v 10,7 105 a1 : 69 82
2 M 10,2 106 84 70 pé
z v 10,6 74 SRR ) | g7 70
4 v 0.0 a7 - 102 . 50 2R
g " 1n.6 72 100 49 74
6 w106 £4 87 69 al
7 T 10.7 Qg iy 100 22 ax,
g M 1n,4 g1 ar 68 51 04
0 12 1n.= 74 (R 67 02
n v 10.4 ¢ 104 £1 7€
11 L 104 82 06 se -
12 i 10,10 87 .03 N Qg
13 " 1.2 85 108 5 6d
14 ” 1.0 0l -0 51 84
15 X 10.3 84 : Qg 70 78
16 . 1n.7 g4 er 55 104
17 v 10.10 112 114 22 a1
18 * 10.7 77 ez 56, ag
19 u 10.9 82 a2 68 67
. 20 . 10.7 100 2 “- g4 101
21 b 1.7 gc 105 18 ®2
22 r 10,3 .07 10z ¥ &0 -
2z " 10,2 £1 oe a7 en
24 v Mo 113 133 30 11€
23 h 10,0 120 132 T2 121
26 r 10.8 82 " 78 53 80"
27 r 10,5 10z ' 0 74 . 107
25 1 10.6 ee 7F ‘ 2 -
20 r 10,10 70 - 10¢ on -
2n b 10,1 01 118 24 -
31 \ 10.9 a5 96 71 73
22 v 10,7 108 102 ag 109
33 e 1.4 115 108 31 143
24 A 10.0 120 117 36 118
s oo 10 102 108 54 £9
24 i 1n .4 05 . 115 78 -
37 ' 10,2 16 1n2 57 a4
38 ' 10,0 £R ag 64 96
39 " 0.0 77 65 107 52
s

* Scores on the reading subtest of the ""ide lNanging Achievement Test were not
available for all subjects, '
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Verbal IQ . Performance IN Category Test

112
98
70
B2
105
96

" . 106

117
94
a7
02
106
€4
105
75
91
100
91
ag
02
o5
100
108
£ 87
Lay
105
]0
75
96
77
88
114
8R
a2
o6
68
75
92
114
108
101

136
85

81
118
111

TAPPENDIX IX

121
98
74
64
114
an
104
102
100
113
75
112
as
S8
100
104
93
a5
108
103
104
115
108
80
111

\\ 121
95
82
N 111

106
128
123
1n2
199
121
114
a0

92

95

120
108
124
88

30

112
111

37

60

78

77
58
40
63
37
61
¥}
74
48
60
66
64
25
5§
59
17
20
60
71
48
59
30
57
a2
74
74
89

33=

62
45
52
42
83
64
57

.40

34
64
42
57
28
38
32

"WRAT

&
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(reading)

121
94

108
112
115
108

118

138

115
115

Y
110
113

80

102
114
100
120
109
92

&8

104

101

+

82
84
124
103
74
122
52
70
101
109
106
107
80
91
118
109
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APPENDIX III

Correlations of WRAT Teading Abilities with

Verhal and Performance Scores (IWISC-R)

Performance

Verbal

-~

N

o

MPependent Variable Pearsor "roduct-
’ Yoment T
. Peading [ ("PAT) .2037
Neading (WRAT) - L5157
K
]

74.





