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CHAPTER |

| NTRCDUCTI ON :  CONCEPTUAL FRAME WORK

1.1 Thinking And Concept Fornation

Thinking is a subject of common interest to phil osophers,
| ogi ci ans, psychol ogi sts, and nany specialists, too. Aristotle
selected rationality the capacity to think as the defining attri-
bute of man. Descartes sought to distinguish mnd frommatter
by characterising the fornmer as "that which thinks". Many scho-
lars in the West quote eastern thought or wisdomto refer to
| ndi an and Chi nese cl assical products of thinking. One of the
nost distinctive human capacity for all these scholars is
t hi nki ng and thought process.

Thi nki ng however beconmes an anbi guous concept attaining
different connotations in different situations. Thinking accord-
ing to the conventional usage indicates different kinds of

activity (Thonson, 1971):

1. Imaginative expression of underlying w shes,
needs, and wants.

2. Renenberi ng
3. I magination

4. Manner or style of behavi our as thinking what
one is doing (Ryle, 1953)

5. Relieving, and
6. Reasoning and Refl ecting.
Even in the sixth connotation, thinking is highly polynorphous

concept (Ryle, 1953). It may be that 'thought' is a disjunctive

as wel |l as pol ynorphous concept; 'x' is a disjunctive concept

if any value has the attribute "a or the attribute 'b" or the



attribute 'c', etc., so that x|l has 'a" and therefore is catego-
rized as an 'x'y x2 has 'b" and is therefore categorized as an

'X'y x3 has 'c', x4 has 'd and so on.

Thinking reflectively, an activity be defined as the attem
pt to solve a problemwhich Dewey (1933) ascertains in his book
"How W Think'. He neans problens as w de range of dissimlar
situations that involve |ogical steps. The aspects of thinking
are formation, retention, and use of basic concepts in terns
of which experiences are interpreted. |In other words, cognitive
abilities are short termnenory, long termmenory, concept
devel opnent, problemsolving, etc. that corns under thinking.
Inplicitly the purpose of education is to inculcate in the m nds
of the children constructive and functional thinking process at
personal, social, national, international and interrel ational
levels for the betternment and wel fare of the self, individual,
society, nation and the world at | arge.

O these cognitive abilities that thinking conprises,
concept formation and classification act are the basis for the
devel opnent of higher |evel of thinking process. Bruner et al
(1956) add the inportance of categorization, category being
equi valent to concept, and categorizing for an organismparti -
cularly in human in the stand point of cognitive psychol ogy a
natural process. Environment is so diverse and we humans are
able to discrimnate so many objects and aspects of objects that

"were we to utilize fully our capacity for registering the
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registering the difference in things and respond to each
even encountered as uni que, we woul d soon be overwhel ned
by the conplexity of our environnent... W engage in the

process of categorizing which nmeans that we render discri-

mnately different things equivalent. = = r espondi ng
themin terns of their class nenbership rather than their
uni queness". Categorizing enables us to "reduce the conp-
lexity of the environnent". Categorizing as the "principa
neans by which a grow ng nenber is socialized, tor the
categories that one is taught and cones to use habitually

reflect the culture in which he arises".

Vi nacke (1952) summaries the neani ng of concept in
psychol ogy in the stand point of associationism A concept
Is basically a systemof |earned responses, the purpose
of which is to organize and interpret the data provided by
sense perception. Past experience is autonatically applied
to present contingencies through the use of concepts.
Usual | y concepts are associated with specific words or
phrases. He further suggests a few criteria to define
concept s:

1. Concepts are not thensel ves sensory data but
systemwhi ch are the products of our past responses

to characteristic situation stimuli.

2. Using concept is sinply applying past |earning

to a present situation.

3. Concepts relate discrete sensory data.
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4. In human beings words or the other synbols are

the neans of linking discrete itens of experience.

5. Concepts have at |east two ways of functioning:
t he extensional use and intensional use.
6. Not all concepts are rational and even neaningful;

and

7. Concepts need not be consciously fornul at ed.

The chief functions of concepts are:

1. To relate previous learning to current situation
arising within the subjects' present situations;

and

2. To influence and organi ze each ot her.

Tennyson, et al outline (1980): " A concept is assuned
to be a set of specific objects, synbols or events which
share common characteristics (Critical attributes) and
can be referenced by a particular name or synbol. Concept
learning is thus regarded as the identification of concept
attributes which can be generalized to newl y encountered
exanpl es and discrimnate exanples fromnon exanples. Kl aus-
nei er adds that concepts can be thought of as information
about objects, events and processes that allowus to

(i) differentiate various things or classes,

(ii) know the relationshi ps between objects and

(iii) generalize about events, things and processes.

Mor eover all concepts posses at |east four conponents:

attributes, exanples, definition and hierardical relation
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Janmes (1890), Binet and Sinmon (1905), Hull (1920)
and Bruner et al (1956), not avoiding Piaget, have started
studying seriously in depth categorization process. Ever
since Bruner et al have published their semnal work ' A
Study of Thinking' in which concepts, concept attaintnent
and strategies are studied and attributes have been out -
lined much work in the categorization and cl assification
act has been pursued (Rosch, et al, 1978, Reed, 1982;
Bourne, et al, 1979; Medin et al, 1984). An understanding
has resulted as the part of anxiety to frane a general
t heory of categorization in 1960's using natural categories,
pattern recognition, ethnobiological classes, senmantic
categories, sign |language, nedical diagnostic categories,
etc, (Rosch, et al, 1978; Reed, 1982; Berlin, 1978; New-
port and Bel lugi, 1978; Bruner et al, 1956.).

On human concepts and human concept formation, four
functions seem particularly inportant: Sinple categoriz -
ation (e.g., boy), conplex categorization (e.g., rich boy),
lingristic neaning (relation of a termthat explains syno
hymv, antinomy and semantic inplications) and conponents
or cognitive styles (conponents of beliefs, preferences,
and ot her cognitive states). On the object concepts, parti-
cularly natural kinds (e.g., bird) and artifacts (e.qg.,
hammer) 3 views have cul mnated: "C assical", "probabilistic"
and "exenplar" views (Mealn, et al,b 1984).

The classical viewholds that all instances of a

concept share conmmon properties that are necessary and



sufficient conditions for defining the concept. The
probabi stic view denies that there are defining properties
and instead argues that concepts are represented in terns
ot properties that are only charactristic or probabl e of

cl ass nenbers. Menbership in a category can thus be
graded rather than all-or-none. Where the better nenbers
have nore characteristic properties than the poorer ones.
The exenplar view agrees with the claimthat concepts

need not contain defining properties but further clains
that categories may be represented by their individual
exenpl ars and that assignnent ot a newinstance to a cate-
gory is determ ned by whether the instance is sufficiently
simlar to one or nore of the category's known exenpl ars,

(p. 115).

Bruner and his associates (1956) define a concept
as a category distinguishing two types of classes, viz.)
identity classes and equivalent classes. They do suggest
discrimnating certain readily identificable attributes
and using themas the basis for classification as catego-
rizing set. SR associationists explain in terns of sense
data-stinmulus and the response w thout the involvenent of

and participation of the organism

Further they explains categorization process in
si npl e and nechani cal way which is not always realistic.
Cestalt theorists enphasize structuring and restructuring

W thout revealing how it is achieved. Whorfian Linguistic
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Rel ativism stresses the linguistic inperativeness and
dependence of a culture as the deciding factors in the
devel opnent of concepts in that culture and different
nodes differ fromone culture to the other. All these

| atter adherants do however enphasize the inportance of

t he organi zmwhich is nmaking the concepts rather than the
worl d and the environnment do. Piaget (1958) Constructs
categorization as the active interaction between environ-
ment and the particupants. Cognitive psychologist in the
mai n exphasi ze actively engaging organizm in the process

of concept devel opnent.

Two basi c principles areproposed for the devel op-
ment of categories by Rosch, et al (1978): cognitive eco-
nomy and perceivd world structure. It can be deduced from
t hese that category systens have a vertical and a horizon-
tal, dinmension. The vertical dinmension of categories has
the basic |level category as the anchorage and starting
noi nt fromwhi ch higher level, such a superordinate cate -
gory, lower |evel as subordinate category and equival ent
| evel as coordinate category form ng an ordered arrangenent
cal l ed taxonony on four converging operational definition
of basic level abstraction such as (i) attribute in comon
(ii) motor nmovenent in common (iii) objective simlarity
in shape and size and (iv) identificability of averaged
shape, can be constructed. The inplication of this approach

has been tested in the study of inmagery, perception,



nmet aphors and simles and | anguage (Rosch, et al, 1978).
It is thus clained that basic |evel at which objects are
nost usefully and naturally categorized is cognitively

econoni cal (Newport and Bel lugi, 1978 ; Mervis, 1982).

Harris et al (1973) presented three |evels of
concept mastery:
I (a) differentiating characteristics of correct
i nst ances

1(b) discrimnating exanples from non-exanpl es.

2(a) identifying relevant attributes

2(b) defining the concept

2(c) understandi ng hierarchical concept rel ations.

3(a) identifying irrelevant attributes

3(b) understanding principles Bruner et al (1971)
outlined two | evels of concept attainnent: behavioural and
verbal, that is ability to use a concept contrasted with
ability to explain a concept. Klausneier and his associ -
hol d that concept attainment occurs in an invariant seq-
uence of 4 levels: Concrete, identity, Cassificatory and
formal (Mc Murray, et al, 1977). Concerete |evel has
3 essential onerations: attending, discrimnating and
remenbering. ldentity level has recalling and generali -
zation ox equival ence of fornmsrclassificatory concept att-
ai nment takes place when |earner can classify exanples
and non- exanpl es but not on the basis of attributes; nor

define the concept; here generating equival ence of instances
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has been carried out. In fornmed |evel, besides other oper-

ations, evaluating hypotheses about relevant and criterion
related attributes in the cognitive function needed for con-

cent attainnment (Kl ausneier, 1977).

The horizontal dinension as internal structuring of
categories has nrototypc as a psychol ogi cal and cognitive
realty. It neans clearest case of category nenbership
defined operationally by peopl es' judgenent of goodness of
menbership in the category. Prototypes appear to be just
menbers of category that nost reflect the redundancy structure
of category as a whole (Rosch, et al, 1978). Further proto-

type categories are related to nmaj or dependent vari abl es such

as (i) speed of processing or reaction tine

(ii) speed of learning artifial categories and order of
devel opnent in children.

(iii) order and probability of iteminput

(iv) effects of advance information on performance
such as set and crimng and

(v) logic of natural |anguage use of category terns
such as hedges, substitutability into sentences
and productive sunerordinates as in AVESLAH
(Arerican Sign Language).

Prototypes, in sunmary, are sinply a convenient granm
atical fiction; they do not constitute any particul ar proce-
ssing nodel for categories. They though must be |earned,
they do not constitute any theory of category | earning

(Rosch, et al, 1970).
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1.2 NATURE OF ATTRI BUTES:

In British enpiricism attributes correspond to
el ementary sensations. |In cognitive psychol ogy anything
has been used as an attribute at one tinme or other; what
is considered a category and what are labelled its attri-
butes depend on the level one is decribing it (Medin,et
al ,1984). However the controversy of feature versus dim
ensi onal aspects of attributes in representing the cate-
gories may not be solved in recent future. Mreover two
types of attributes and their conbinations seemto be
possi bl e; those that are separable such as form and size
and those that are integral such as brightness and satur-
uraticn. In the forner, simlarity of two objects in a
category or two categories is decoded on the basis of shared
properties and their convergence but in the latter it is
done holistically. Children perceive even separable pro-
perties as integral ones. This would be effected by two
ways: those which seembe mandatorily perceived holisti-
cally and those they prefer to process holistically; how-
ever children prefer second alternative sinply (Shepp, 1978).
In this context, Piaget's classical study on children in
nunber concept reveals that chil dren-nonconservers-perceive
the nunber in terns of length of representing beads. Thi s
shows further the decompossibility of a concept into an

attribute and vice versa too possible.

In general four types of attributes are used in the

classification act: (1) parts (ii) physical characteristics
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such as col our, shape, formetc., (iii) relational concepts
as taller, and (iv) functional concept (Rosch, et al 1978).
These types of attributes thenselves are concepts. Deve-

| opnental |y Piaget (1950) reveals the rudinentary form of

a category in ternms of even ' kicking notor act. This
means that even | ooking at the faces, nouthing by others
and many ot her notor activities for children beconme rudi -
mentary categories. Enpirical studies further establish
categories as internally structured by gradient of respo-
nses; category boundaries are not necessarily definite; and
thereis a close relationship between attribute clusters

and structure and formation of categories (Medin, et al,

1984) .

Bruner et al (1963) in their experinental studies
with children have shown the features of classification
act as (i) intrinsic functional (ii) extrinsic functional
(iti)intrinsic perceptible (iv) extrinsic perceptible
(v) affective (vi) linguistic convention and (vii)fiat
equi val ence under | anguage framework. ( e.g.: They nmake

noi se; You can turn themon; They are ; They are in

— ; you like themm They are fruits and they are not
they are not fruits; Ais like B and Ais not like B) .
Kagan et al (1963) have done the sane in terns of egocen-
tric-stinmulus centered and conceptual classes such as

(i) analytic descriptive (ii) inferential-categorical, and

(ii1) rational. Abkarian (1986) with normal adults in a
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study has brought out that conmon features of classifica-
tion act are of (i) perceptual factor (ikonic) (ii)senman-
tic-functional factor (iii) experiential factor (iv)

i di osyncratic-affective factor, and (v) m xed one.

1.3. CATEGCRI ZATI ON STRATEJ ES:

The studies started by Bruner et al (1956) have
resulted in the culmnation of six basic strategies that
humans use during classification act leading to concept
attai nment on the basis of hypothesis testing procedures.
They are two reception strategies and four selection
strategies, and of latter, two are focussing strategies
and two are scanning strategies. In later studies, they
(1963) have franed two broad types of nodels conprising
two superordinate strategies and five conplex strategies.
Thetwo are;item zed strategy and general strategy; the
five are!- key ring association, collection strategy,
edge matching strategy, nultiple group strategy, and
confusion or no response. This work has been done under
‘free classification paradigm. Further hypothesis test -
ing procedure has culmnated into Levine's greater contr-
i bution theoratically and resulting three nore strategies
nanely, attribute checking, hypothesis checking and gl oba
f ocussi ng.

Even t hough Pi aget and neo- Pi ageti ans reveal the
devel opnent al aspect of concept formation of concept as

earliest as seven nonths of age of a child, Bruner et al
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hold that the process of formation of strategies as how

is not definitely known or worked out.

1.4 CLASSI FI CATI ON ACT AND THE HEARI NG | MPAI RED:

Most of the works concerning classification act and
attribute identification and the strategi es have been pur-
sued and devel oped using normal children and adults. The
absence of |anguage and hearing are naturally occuring
‘controls' that offer a unique opportunity to exam ne
| earning theories; |anguage acquisition, |anguage therories,
and cognitive devel opment. In the area of concept attain-
ment in the hearing inpaired, many scholars held a position
that it has led to controversial issue to be settled down
for a general theoretical framework. Janes (1890) states
that it matters little in which nediumthinking was going
on and that thought processes are devel oped in a deaf per-
son before English has been |earned. Later Binet and
Sinon (1905) nade the sane assertion. Piaget asserts
concept devel opnent in absence of | anguage, concept devl -
opnent in children at sensori-notor stage before well
settl ed onset of |anguage and primtive class act inin
children of seven nonth old, too. He adds that | ogical
thinking is primarily nonlinguisitic, first imtating
action followed by perform ng actions..

Vygot sky (1962) add " the true directive, of thin-

king is not fromthe individual to socialized as predicted

by Piaget, but fromthe social to the individual.
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Lenneberg (1967) in his species specific behavioural
notion of humans draws assertion to Piaget using nonling-
uistic children: Language is species specific derived from
biologically determ ned cognitive capacities peculiar to
man and it presupposes congnitive function to be a nore
basic and primary process than | anguage.

Anzi ano, et al (1985) conducting 2 experinments con-
cluded that abstract category structure is within the reper-
toire of younger children but perceptual simlarity nmay be

conmpel ling basis of early categorization.

Anot her stance advocated by ' Wgotsky (1962) is that
coghitive abilities and conceptual abilities are deficient
in the hearing inpaired, for thought process is dependent
on the | anguage performance. Missen supplenents to this
(1963) that skill in concept formation is closely |inked

with the acquisition of |anguage particularly of |abelling.

Thought and speech devel opnent are believed to foll ow
different lines independent of each other until a certain
noj.nt when these lines nmeet. At this point in devel opnent,

t hought becones verbal and speech rational. Jensen (1964)
revi ew ng Vygotsky draws that he concludesthat a concept is
formed, not through an interplay of association but through
an intellectual operation which is guided by the use of

words as the neans of actively centering attention of abstr-

art or certain traits, synthesizing then and synboli zing

themby a sign. Further, in the last Chapter Vygotsky (1962)
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gquotes " | have forgotten the word | intended to say and
nmy thought, un-enbodied, returns to the real mof shadows",
to assert his stance of inperativeness of |anguage in think-
ing.

Fol | owi ng the footsetps of foregoing debate, Furth
(1961), Kates (1960) and Rosenstein (1959) enpirically hsve
brought out evidences that thought process is possible
wi t hout |anguage and only |anguage related concepts and
tasks are difficult to the hearing inpaired. Furth(1964)
asserts that any difficulty that those children have on
conceptual tasks are due not only to poor |anguage ability
itself but rather to inadequate communi cation with those
around them This clarification has been effected when a
f ew doubts have been rai sed as whether the hearing inpaired
have linguistic ability or not, for the school children
Furth used do have sone | anguage and synmbol systemto oper-
ate on. Furth (1971) further adds that no adequate parental
stimulation or educational aspects are found to be encouragi ng
themto be proficient to manipulate varigated attribute
popul ation. Experience in daily life which they do not get
in interaction is the intervening variable between |anguage
and cognition (Meadow, 1980). All these lead to a contro-
versial issue of the inperativeness of |anguage and |i ngui -
stic ability for the devel opnment of cognitive abilities in
general and concept developnent in particular. Contradicting
evi dences force to conclude interns of O Connor (1966), who

supports i nportance of speech in thinking, as quoted by Furth
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(1971) findings..... force on ne that sone what unwel cone
conclusion as far as | am concerned that whatever effect
auditory deprivation may have on speech, if cannot be said

to have strong effect on reasoning capacity (p.38)"

Anot her issue relevant to the present study is the
intellectual ability of the hearing inpaired. The children
with hearing inpairnment are thought to be intellectually
| ow and poor and in cognitive abilities never achieve thelevel

of normal peers. (Mklebust, et al, 1953, O éron, 1953;
Tenplin, 1957; Mussen, 1963). This m sunderstandi ng seeped
into for the fact that normreferenced | anguage | oaded tests
meant for the normal have been used and cross handi cap and
ot her variables that affect and |ower the intellectual per-
formance of the hearing inpaired have not been taken care
of. If appropriate tests without nmuch or any |anguage bi as
at input and output level is used, the real finding that the
hearing inpaired would be in oar with the normal hearing
peers woul d be obvi ous (Meadow, 1980, Furth, 1961; Kates
et al, 1964; Rosenstein, 1961). Inthis context, UNESCO -
Monograph is pertinent to quote: "Concept formation and
the acquisition of know edge constitute the forenost pro-

cesses of the child s intellectural devel opnent™, (1973).

1.5. THE PRESENT STUDY:

The present study to this effect tries to investigate
into attribute identification and classification act anong

school going children with hearing inpairnent prelingually,
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using different types of tasks utilized hiterto in psycho-

| ogical tests and concept attai nnment experinments. This
study tries to extend to a matching group of nornmal children
on age, intelligence and free fromvisual notor percentua
and cerebral dyafuction. As this investigation in the

area of cognitive abilities is a newventure to be carried
out on the hearing inpaired, the nunber of subjects would not
be | arge, because they at a particular age |evel would be

| ess than that woul d be speculated and a school for these
children inpart education only in a less nunber in a
classroom For the sane reason the investigation is of
across sectional study that would require nuch corrobo-
ration with a longitudual study in future to confidently

confirmthe findings. So this small attenpt is given title.

" AN I NVESTI GATI ON I NTO ATTRI BUTE | DENTI FI CATI ON
AND CLASSI FI CATI ON ACT AMONG THE HEARI NG | MPAI RED !

Chapter 2 starts fromPage No. 17(a)and continues 18, 19....
For odd pagi nation, the investigator regrets.



CHAPTER 2
REVIEW OF THE LI TERATURE

2.1. RESEARCH ZEI TCGEI ST:

During the past, early fiftes and before, the studies
publ i shed on concept devel opnent and formation in conjunction
with hearing inpairnment aretooneagre to list. Even though
the interest has gained nonentumin 1960's, it would be very
difficult to find any relevant study in Indian situation
except one in 1950's onthe intellectual ability of the hear-
ing inpaired ( Das, 1954). But in the west particularly in
the States the inpetus and interest in the area brough out
many studies during and after 1950's, on the concept devel op-
ment and intellectual ability using the popul ati on of hearing
i npaired. Regarding the assessnent of intelligence and intell -
ectual ability of the hearing inpaired only a fewtests that
arc normal with the hearing normals are found to be inappli-
cable to the hearing inpaired in limted contexts, for a few
l[imtations to use the tests are to be kept in mnd before
one takes the task of evaluation seriously (Vernon, 1964).

OfF Social Maturity, Vaneland Social Maturity Scal e
is equally valid and applicable and is used extensively
Doll 1935-53). O intelligence tests, Wchsler's Scale and
its revisions (1944; 1947) has priority over others; of non-
verbal tests, Raven's Progressive Matrices (1948) has been
used wi dely; of assessnent of visual notor ability in which
20-40% hearing i npaired show deficiency (Meadow, 1980) a few
tests appears to have potential utility; they are Bender Vi sual

Cestalt Motor Test (Bender, 1938; pascal, et al, 1951), Benton
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Vi sual Retention Test (Benton, 1949), G ahamKendall Menory
for Designs Test (G aham and Kendall, 1960), Draw a-Person
Test (Coodenough, | 926), Gseretsky Mtor Perceptual Scale
(Doll, 1946; Sloan, 1955), Frostig Visual Devel opnent Scal e
(Frostig, 1961). O Oganicity and brai n damage t hat express
in visual perceptual and notor abilities, Gol dstein-Scheerer
object Sorting Test (1947; 1968) 3ender Visual Gestalt Test
and Graham Kendal | Test have nore potentiality to recognize
brain dysfuction. Wth due standardi zation these tests would
become culture fair even in Indian situations to be useful

for the hearing inpaired.

Ever since psychol ogi cal testing novenent gained
i mpetus, since Binet, not a single conplete battery of tests
on concept formation and categorizati on has been devi sed
except sone to be used as intelligence tests such as Colum
bi a Mental Maturity Scale (Surge nmeister et al, 1959), Gold-
siein sorting test (CGoldstein, et al 1949), Hanf mann-Kasanin
Concept Formation Test (Hanfrmann, et al, 1946), Cattells
Culture Fair Test (1944) and Ravens progressive Mtrices
(1940). However, simlarity, classification, association,
di fference and anal ogy have been incorporated either as
items (3inet, 1905) or as a subtest (Wchsler, 1944; Pintner,
et al,1945).

The tests for concept attainnent w thout |inguistic
i nput and output formats are not avail abl e as whol e even in
the West. However, Snijders and Conans Nonverbal Test that
his been standardi zed for the normal and the hearing inpaired

appeared in the scene during late 1970's. The standardi zation
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has been carried out with the Dutch children by the authors
(Buros, 1967). O her nonverbal tests used have bean Vygo-
t sky Hanfmann Concept Formation Test, Gol dstein-Scheerer
Test, Bruner's Sorting Tast and nmany subtests of various
Scal es |i ke Jenkins' Nonverbal Intelligence Test, Cattell's
Nonverbal Intellegence Test, Cattell's Culture Fair Tent,
Col unbi a Mental Maturity Scale, Wechsler's Scale, etc., to
measure sone aspect of Concept Formation in the hearing
i npai red.

The earliest studies in cognitive abilities using
Cerman deaf children has been quoted to be of Hoetler in
1927 (Furth, 1964). The nonentumgained in this area of
interest during 1960's has to wait till the publication of
doctoral studies by Furth, Kates and by Rosenstcin (1959).
In thereviews/arelined (Furth, 1964; 1971, Kates et a
1964; Otem 1980) on deaf children and adults, nore of cog-
nitive abilities beside classification act, sorting task
and categorization have been involved, nanely concent atta-
i nment, transfer of concept, neneory, visual perception,
Pi aget -type studies, perception, rule learning, formal think-
ing and discrimnation studies. |In the |ine of present
study only a few studies along with allied studies be given

inthe followng |ines.

2-2. STUDI ES CONDUCTED ABROAD:

Prof essional journals and nmedical journals parti-
cularly of the United States not only show the reference from
ot her western countries but also do publish variegated educa-

tional studies on the children of that country. In this
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respect the quantum of publ shed works is nuch nore than
any other western country. The studies reviewed herein obvi-
ously are fromthe United States and further they do deal
with concept attainnent, classification act and the hearing
inmpaired as well as those closely connected with them such

as learning strategies.

1, AKBARI AH  (1985):

Ei ghty normal adult subjects took Muma | konic Sym
bolic Subtest. The subjects denobnstrated an overwhel m ng
preference for the formation of toxonom c class rather than
for schematic based object groupings. (a) Adult subjects show
a range of classification strategies (b) Those strategies are
best described by using sonething other than an ikonic-sym

bolic dichotony and (c) Qassification tasks devoid of a
rati onal conponent may foster inconplete and potentially

di storted concl usions concerning grouping abilities and under-
| yi ng processes.

2. BEST  (1976):

The study exam ned sensori-notor devel opnent in sixt-
een deaf children between the age of 23 to 38 nonths using
| nfant Psychol ogi cal Devel opnent Scal e. Experinental subjects
were conpared with control subjects nmatched on age and sex
on the IPDS and with normative data on the home stinulation
measure. Results showed the younger hearing inpaired child-
rento be progressing normally through the period of sensori-
nmot or devel opnent except in the area of vocal stinulation.
Finally strong correlation existed between certain subscal es

of hone stinulations neasure and early cognitive devel opnent.
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3 BLANK (1965):

A reply to Furths witeup has been given
in this article. The author argues that (a)the deaf through
special training fromthree years of age often possesses a
ver bal system (b) the conclusion in the review can never be
di sproven since any deficient performance by the deaf can
always alnost be attributed to nunmerous environnental fact-
ors rather than a | anguage handicap and (c) many tasks were

arbitrarily assuned to require synbolic activity w thout

recogni zing that this assunption is still open to investi-
gati on.
4. BLANK, ET AL,: (1966):

Deaf and hearing subjects were conpared in two studies
on their ability to transfer a concept across sensory nodal -
ites. Inthe first experiment Ss in the 3- to 5- year range
were tested on a series of problens involving the concepts
of 'something' versus 'nothing'. |In the second experinent
usi ng the successive discrimnation technique, 5- and 6-
year-old Ss were conpared on their use of the nunber concept
‘one' and 'two' in solving problens in the visual and tactile
nodal ities. The results indicated that deaf 3s although defi -
cient on general |anguage, possessed nunber synbols and used
them as efficiently as hearing Ss. |In both experinents, deaf
Ss were nore proficient in using tactile cues, suggesting
that the tactile nodality may not afford equivalent stinuli

to deaf and hearing Ss.
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5. BORNSTEI N, ET AL, (1973):

A comment to Furth's article(1971). They argue that
(a) the achievenent test was normative referenced and does
not provide evidence for an inability to handle English
sentences, and (b) there exists still other evidence of
deaf student nean achievenment at fourth and fifth grade
equi val ence. They contend that deaf subjects cannot be
regarded as |anguage deficient without explicit denonstra-
tion to that effect. Failing this the reviewed studies can-
not be said to contribute evidence for or against the hypo-
thesis that |anguage is not related to or required for cog-

nitive devel opnent.

6. BRUNER, ET AL (1963):

Using two sets of nine-word lists, 30 children, each
10 at first grade, fourth grade and sixth grade were asked
the simlarity between first 2 words, first 3 words, first
4 words and so on until they arrive last word when the diff-
erence between ninth word and the rest was elicited. The
results showed types of grouping strategies, nanely two
ki nds of superordinate concept formation and five kinds of
complex formation. The analysis showed devel opnental trend
towards a particular strategy with increase in age. They
stated fromthe results devel opnental theorem Then t hey
deduced on the basis of |anguage framework of the strategies
used by the children and elicited verbally to carry out

grouping; it came to 7 |language framework strategies;
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7. Di CARLC  (1959):

Thi s publication reviews whatever published during 5
year- period from 1954 to 1959 on various aspects of the deaf
and hard of hearing, of 141 publications. O intelligence,
no tests exist for the deaf which permt prediction of verbal
performance | evel, as there was di sagreenent about intelligent
nmeasur ement of deaf children concerned with the verbal than
nonverbal. O visuo-notor and conceptual processes, contrary
to Hykl ebust and Brutten (1953), Larr (1956) findings suppor -
ted superior performance of deaf children on Marbl e Board
| and equal performance on Marble Board Il to that of hear-

ing children.
S. Furth (1961):.

Usi ng saneness task, synmetry task and opposite task
on 180 deaf and 180 hearing subjects, 30 for each age-group
of 7 to 12 years this study suggested that the influence of
| anguage on concept formation is extrinsic and specific,
contrary to widely accepted conclusions that deaf people
are inferior in conceptual thinking and to theories proposed
to conceptual inferiority and |anguage retardation. According
to thir view | anguage experience nmay increase the efficiency
of concent formation in a certain situation but is not a
necessary prerequisite for the devel opnment of the basic capa-

city to abstract and to generali ze.
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9. FURTH (1962):

180 deaf pupils aged 7 to 12 perforned on three non-
verbal |earning tasks, two concept formation problens and
one paired associate task. Each pupil obtained a pass or
fail score for each task and a conbined |earning battery
score according to the nunber of successes. The pupils were
grouped into five categories of scholastic ability by judges

who rated the overall academ c . standing of a child in com

parision with an average deaf child of same age.

A high degree of association between perfornmance
on learning tasks and scholastic ability rating was obtai ned.
The possibility of using nonverbal |earning tasks for ass-
essing the cognitive ability of a deaf child and predicting
academ c performance was suggested.

10. FURTH (1963):

Four groups of hearing and deaf coll ege students
attained four classes in the formof two separate concepts

and one disjunctive concept which conmbined two separate
classes. I n subsequent transfer tasks in which classes were
differently conbi ned, the hearing apparently utilized inp-
licit verbal principles to a greater advantage than deaf
students on three tasks, The fourth group with no benefit
fromthe principle as major training factor had a |evel of
concept attainnent as in task I. This group was equal in
performance to the deaf group. Deficit in verbal training
apparently influenced formation and utilization of princi-

pl es of sorting but not |evel o; concept attainnment as such.
The basic logical operation of class formation was thus seen

as relatively independent fromverbal | anguage.
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11. FURTH (1964 a ) : -

Do deaf children develop cognitive abilities w thout
bei ng i npeded by their lack of verbal |anguage? Eight-year-
old deaf children froma state school were tested on a ono-
ver bal wei ght conservation problem Hearing Ss whose perfor-
mance was conparable to the deaf with 45 per cent success
were a 6% year-old group. However, behavioural criteria of
di sconfort at giving wong answers were evident in a nuch
hi gher percentage of deaf than of hearing Ss. The 1% year
lag in discovering the principle of this experinment between
deaf and hearing children was interpreted a s a manifestation
of restricted experience in deaf children rather than a
general retardation in cognitive ability to understand the

principle.

12. FURTH (1964 b ):

Deaf people who are deprived of |inguistic experience
during the formative years seemto provide a unique opportu-
nity to psychol ogi sts concerned with the |anguage-cognition
rel ati onship. Expirical studies of deaf people's perform
ance on nonverbal cognitive tasks were reviewed. Deaf were
found to performsimlarly to hearing persons on tasks where
ver bal know edge woul d have been assuned a priori bo benefit
the hearing. Such evidence appears to weaken a theoretical
position which attributes to |anguage a direct, general or
deci sive influence on intellective devel opnent. The poorer

performance of the deaf on sonme tasks is parsinoniously
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attributing to either lack of general experience which

is no |longer mani fest by adulthood or to specific task con-

ditions which favour linguistic habits.

13. FURTH (1964 ¢ ):

Noncol | ege deaf adults were conpared with hearing
controls on a series of a nonverbal learning and transfer or
shift tasks which were designed to test on Ss ability to
conbi ne previously discovered elenents into new di sjunctive
and conjuntive groupings. In terns of total errors, success-
es, and trials to criterion, performance on these tasks was
found to differntiate high fromlow I Q normal Ss and Deaf,

Ss perfornmed simlar to hearing Ss_on all tasks except one.
These results would seemto refute the hypothesis that deaf
people are generally inferior to hearing people in conceptual
ability or that deaf children's experiential deficiency
woul d | eave a permanent lack in their conceptual devel opnent.
The need for clarifying the role of |anguage in cognition

was stress.

14, FURTH(1971) :

Recent studies with deaf Ss are reviewed, grouped in-
to subareas of rule learning, l|ogical synbols, Piaget-type,
menory and perception. Conparative results on hearing cont-
rols are reported with a viewto isolate the potenti al
effects of linguistic deficiency on cognitive performnce.
The general conclusion of a previous review are confirned
that the thinking processes of deaf children and adol escents

arc found to be simlar to hearing Ss. It is pointed out that
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with few exceptions persons profoundly deaf frombirth are
severely deficient in linguistic skills in spite of many
years of schooling; verbal processes could therefore not
account for the energence of cognitive skills even where
devel opnental |ags were noted. COccasional failures on cer-
tain logical tasks could be parsinoniously attributed to an
unfavour abl e environnent such as is observed in culturally

di fferent groups. The reviewed data chall enge existing

t heories that base intellectual devel opnment |argely upon
linguistic learning; on the other hand, they confirmPiagct's

operative theory.

15. FURTH (1973):

This is a reply givento Bornstein,et al,(1971) who
put forward critical points to Furth's stance. Deaf child-
ren are characterized as deficient, that is, limted, in
their conpetence in handing linguistic rules, not necessarily
in knowi ng sinple words or signs. It is suggested that
Bornstein and Roy's theoretical preconditions for studying
t he | anguage-thi nki ng hypothesis ire experinentally untesta-
abl e. An adequate interpretation of their tasks on reading
and | anguage confirnms rather than weakens the claimof |im -

ted linguistic conpetence in deaf children.

16. FURTH, ET. AL, (1963):

To test for the influence of age and | anguage on sone
Gestalt laws in visual perception, seven different figures were
presented each in a serial arrangenment with successive draw

ings gradually accentuating the Gestalt principle in question.
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Two groups of hearing Ss with a mean age of 9 and 16, res-
pectively, were conpared with two sim | ar groups of deaf Ss,
hence | anguage deficient youngsters. Results in genera
reveal ed that age wan a discrimnating variable, while verbal
experience was not. These findings were interpreted as sugg-
esting that Gestalt principles were formed and devel oped rel -

atively independently fromthe acquistion of |anguage.

17. HEI DER, ET AL (1940):

Usi ng Col dstei n-Schcerer Object Sorting Test on the
deaf children, in conparison with equal nunber of normals,
aphasics, and nentally retarded,the authors arrived a con-
clusion that in sorting and categorization tasks, though the
deaf children were concrete and perceptually oriented than
that of hearing children, resenbles nore closely the behaviour
of younger children than that of the aphasics and nmentally
retarded. In tasks involving sorting of colours deaf child-
ren corresponded nmuch nore closely to a group of younger

children than to a group of nentally defective children.

18. KATES, ET AL, (1961) :

This study has investigated the categorization and
verbal i zati on processes of 24 adol escents, 8 of whomwere
profoundly deaf. The remaining Ss conprised two hearing
groups, one group matched with the deaf Ss on age and I Q and
ot her matched on Stanford Achi evenent and 1 Q The ol dstein-
Scheerer bject Sorting Test was adm nistered and deaf Ss

were separately conpared with each of two control groups.
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(1) Deaf Ss categorize on the task as adequately as the
hearing Ss.

(2) Deaf Ss have nore inadequate verbalizations than hearing
Ss and nore adequate categorization acconpani ed by inade-
quate verbalizations that in hearing Ss matched on age and

Q. It in proposed that deafness retards |earning of the
correct relation between the proper verbal attribute and the
nonver bal category but that this retardation lies along a
normal devel opnental progression. (3) Deaf is do not differ
fromhearing Ss in the type of verbalization or in the devel-
opmental |evel of the verbalizations used, or in their spon-
t aneous changes of categorization throughout the test. (4)
Deaf Ss have narrower categories than hearing adol escents of
their own age and 1Q though they do not differ from hearing
3s of the sanme achievenment and 1 Q. (5) There were no diff-
erences found between deaf and hearing Ss that indicated a
definite shift in categorization ability distinct fromthe

effects of age and achi evenent.

19. KATES, ET AL, (1962 a) :

The purpose was to investigate concept atainment by
denf and hearing adol escents. There were 30 deaf Ss matched
first wth 30 hearing Ss on sex, age, and IQ and then with
30 hearing Ss on sex,school achievement and 1Q All Ss were
tested individually on 6 concepts Probl ens, using Bruner
Card Sorting Task. The conclusions were: (a) Deaf Ss mani -
fest capability equal to hearing Ss in tying together
sensory inpressions and in making use of these integrated
sensory inmpressions to classify new objects. (b) Deaf Ss

show greater cautiousness in taking the initial step in
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probl emsol ving, and (c) Deaf and hearing Ss proceed in

concept atainment tasks by the use of simlar strategies.

20. KATES, ET AL, (1962 b) :

Usi ng Gol dst ei n-Scheerer (bject Sorting Test, Kates
Gewitrtz word List, Webb List of Word Pairs, Wechsler subtest,
and 2 questionnaires |ike Hoppock Job Satisfaction Question-
naire and Bruce-Cl ark Social Participation Questionnaire, the
series of experinents study aspects of thinking processes in
deaf and hearing adol escents and adults, and reveal few diff-
erences between the groups. Those found were shown to fal
along a normal devel opnental |ine and were anenable the
effects of increased age and experience and education. These
results are relevant to a wi der sanple of thinking processes
and are valid indicator of thinking processes in deaf and

hearing subjects.
21. LEVI NE (1963):

A sanpling is reviewed here under the headi ngs, inte-
I1igence, Personality, and Studies in Progress. The bul k of
the studies reported deals with enunerative-descriptive
surveys of deaf groups and is nore accurately terned invest -
gation rather than research. There is a dearth of causal -
interpretive research and of theory testing. The current
critical needs in psychol ogical research of the deaf are for
trained researchers and for maticul osuly designed investi -
gations of key problens units, using replicative studies to
broaden the base of inquiry, sequential studies to carry us
forward in knowl edge, and the integrated operations of all the
di sciplines and techniques required to provide global cover-

age at each stage of investigation.
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22. M ANDREW (1946):

Three types of experinents have been carried out on
3 sets of 25 children each with hearing inpairnment, visual
i mpai rment and normal in satiation, |evel of aspiration and
restructuring by classification. The results bring out that
deaf children are nore rigid in their responses than the
normal and the visual inpaired, for they are nore isol ated
intheir life than the others; consequently, they fail to

achieve the level in concept and intelligence.

23. MEADOW (1980)

In this conprehensive study, the author provides a
rational, informed and bal anced aoproach. I ndividual chapters
survey the central work done on the linguisitic, cognitive,
soci al, and psychol ogical effects of prodound deafness in
children and offer practical discussions with abundant conc-
rete exanples. The result is a book that provides a context
for understanding research in childhood deaf ness and ways
to apply its finds, O particular interest to professional
who work with deaf children the concluding Chapter analyses

unresol ved matters of policy.

24. M CHAEL, ET AL (1965):

This investigation studied concept attainnent of
deaf and hearing Ss on social materials to di scover whet her

t he deaf |ean nore heavily and hence nore rigidly, upon fam
iliar social cues in solving conceptual problenms. There were

no difference between 20 deaf Ss and 2 groups each of 20

hearing Ss first group matched on age and 1 Q and the other
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mat ched on school achievenent and IQ in efficiency or
strategi es except for the greater nunber of guesses by the
hearing groups. Just as with the nore abstract conceptua
materials of geonetric designs, the deaf did not show any
less of a categorical attitude withthe social materials

than the hearing Ss,
25. NASS (1964):

I n studyi ng sonme aspects of conscience devel opnent

in deaf and hearing children, it was found that (a) deaf
children mature earlier than hearing children, or at a |evel
conparable to themin response to situations involving inde-
pendence fromadults and peer reciprocity; (b) in situations
i nvol ving recognition of the distinction between notivation
and results of a action, hearing children score significantly
hi gher; (c) by the age 12 years there are no neasurable dif-
ferences in conscience devel opnent as determ ned by the pre-

sent dat e.

26. OTTEM (1980):

54 articles fromEnglish, French German and Russian in

toto on the analysis of cognitive studies have been revi ewed
and presented; these articles are classified under six major
captions; discrimnation studies, associating 2 stinuli,
menory tasks, rule learning, Piaget-type tasks and Sorting
and classification tasks. The studies conducted by Furth,
Kites, et al, and Rosenstein account for 23 and in the
opposite canp, those of Oeron and others are only 6. In
concl usi on deaf people performequal to hearing people; only

in 8 studies deaf deviate fromthe nornmal.
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27. QU GLEY (1969):

Revi ewm ng the publications during 1964-68 on the deaf
and the hard of hearing of various aspects of deaf popul ation
frombirth to adul thood, cognitive functioning and perceptual
and notor skils are brought under psychol ogical studies. The
maj or workr that arc evaluated arc of Furth's and Kates; et
al, that has been given elsewhere in this section. The cont-
roversy over the language primacy in thinking and cognitive

functioning for the deaf still continues.

28.  ROSENSTEIN  (1966):

The publications from 1963 to 1965 in the States
on the deaf and the hard of hearing have been reviewed in
this article. Under cognitive functions, two canps of supp-
orters have been di scussed. One side Furth and on the other
si de Vygot sky and his supporters are diagonally opposite,
tryingto enpirically prove their stance. Such a work would
| eave the readers in a 'nmess' doubting even his own findings

wi t hout any supportive studies, particularly in India.
29. STAFFORD (1962):

In this experinent congenitally deaf children matched
with hearing children according to age, 1Q and sex and their
performance on a problembox were conpared. It was found that
t he performance of the hearing children was better except
in one conparison nanely, that in which the deaf in the high -
er.t third of the chronol ogi cal age, nental age range sol ved
the sane problens nore readily. Results were explained in

terms of differences in synbol systens of the two groups.
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30. SUCHVAN (1966) :

G ven choi ces between stinuli in the col our, forns,
and size di nensions, nost elenentary school children with
hearing prefer form and nost deaf elenentary school child-
ren prefer colour. Pairs of deaf and hearing Ss were matched
on age, sex and IQ arc conpared, first, on ability to discri-
m nate accurately in the colour and in the form dinensions
and second on a successive discrimnation |earning task.
Hearing Ss discrimnated anong forns nore accurately than
deaf Ss; deaf Ss discrimnated anong colours nore accurately
than hearing Ss. Hearing Ss |learned the formdiscrimnation
task with fewer errors than deaf Ss. There was no difference
in |learning between deaf and hearing Ss on the col our discri-
m nation task. The discussion centers on preference response
characteristics and how preference relates to nerceptual dis-
crimnation and |earning behaviours. Suggestions for future
research are nmade, based on a possible source of col our and

form preference.

31. UNESCO (1973) :

Thi s nonograph reviews the present status, hopes anx-
ieties, insights, failures, controversies fromthe angle of
progress and advancenent in the field of speech education in
four countries, nanely USA, Sweden, USSR and Phili pines, A
specific aspect that it contributes to the present study is
the controversy that exists on the primacy of |anguage in
t hi nking and thereby retardation in the inplenmentation of

educational planning and policy as desired.
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32. YOUNI SS (1964):

Hearing and deaf children age 7 and 13 were tested
in three successive sorting tasks. On stage 2, half the Ss
performed intradi mensional (IN) nnd other half extradi nensi -
onal (EX) shift. The data indicated that in were easier
than EX shifts in both stages except when EX shift was nade
to a previously relevant dinmension. Neither age nor deaf-
ness was found to effect shift difficulty; while shift dif-
ferences were in agreenment with nediating response princip-
les, lack of reliable age and deaf ness effects suggested
that m ni mal | anguage experience was necessary for nedi ating

response utilization in this task.

2. 3. STUDY CONDUCTED | N | NDI A:

Only one study has been traced in the area of intell-
i gence done during 1954 at Calcutta using normal and the
hearing inpaired children. As there has been no journal exc-
usively devoted to this disability and nor other professional
journals have shown any interest in the publication on the
hearing inpaired, there is lack of know edge generally on
eval uation, education and rehabilitation of the hearing
i npai r ed.
1. DAS (1954):

Usi ng Koh's Bl ock Design Test, Cube Construction Test
and Dear born Fornmboard on the normal and the deaf children of
9 to 11 years, both sexes, 15 at each age level, it was found
t hat no- significant difference appeared between two groups

at each age level in all three tasks.
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2. 4. SUMVARY

The foregoing review of the literature reveal the pre-
ponderance of support to categorization process, classifi-
cation and concept formation in absence of well forned
linguistic ability in the prelingual hearing inpaired.
However, the mlie in which the hearing inpaired grow and
devel op cither in home or at school or in the Society, Cast
much doubt on the validity of the findings at the higher
| evel of concept formation; these mlien, elaborately, dis-
cussed by Meadow, et, al, (1981) do not support equivocally
the a bility of the hearing inpaired in the concept formation
and categorization process of a younger age, conpared to the
normal peers. The absence of any study in iIndiain this
line, besides the evidence given above, necessities and opens

an opportunity to under take the present investigation.



CHAPTER 3

METHODOLOGY OF DATA COLLECTI ON

3. 1: | NTRODUCTI ON:

In this Chapter are outlined the objectives franed
for this study, hypotheses to be verified with the enpirica
data and design of the investigation consisting sanple sel -
ection on which the tasks to be admnistered, the selection
criterion tasks to be used for the selection of the sanple,
and the procedure adopted to adm nister selection criterion
tasks and investigation tasks and node of data col ection.

In all, this chapter gives a detail plan of actual investi-
gation carried out to collect enpirical data fromthe hearing

inmpaired primarily and fromthe normal for conparative study.

. 3. 2. OBJECTI VES OF THE STUDY:

The objectives that ate given below are required as
a general guideline not only in framng the hypotheses that
have direct link with the tasks and data collection thereby
addi ng the relevance to the study but al so a backbone to the
investigation. The objectives that pinpoint the areas and
aspects that the hypothese represent are:

1. To investigate the qualitative and quantitative
characteristics of the attributes to be identified in the
classification tasks.

2. To study the node of attribute identification in
the formati on of categories and underlying concepts.

3. To outline the strategies used in the classificat-

ionact as how and what way children use them
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4. To investigate the effect and efficacy of panta-
m me using during sanple selection phase and instruction phase
as a nonverbal node equating i nput node both for the norma

and hearing i npaired.

5. To evaluate the difference between the normal and
the hearing inpaired if at all it exists, in attribute iden-

tification and strategics used and categories forned.

3. 3. HYPOTHESES:

Based on these five objectives, a few hypotheses are
framed to verify the cognitive behaviour of the normal and the
hearing inpaired in a limted nunber of tasks such as attri-
bute identification and classification act. They are as
fol | ows:

1. There is no difference between the hearing inpaired

and the normal in the performance of simlarity
t ask.

2. Both groups of subjects showno difference in ability

of correctly performng classification task.

3. Inidentifying the attributes both groups have

sane | evel of perfornmance.

4. The attribute identification tasks are equally

easi er to both groups.
5. Both groups of subjects exibit the same and equal
| evel of perfornmance in Hei dbreder's task.
6. There is no difference between both groups on 2 x 2

sorting task.
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Equal level of ability is shown by both groups

N

in 3 x 3 sorting task.
8. No difference energes significantly of both groups
on Burner's sorting task.
9. Both groups equally showin their ability in class-
fication tasks.
10. The strategies used by both groups in classification

task are sane.

The lines given bel ow deal with sanpling, nethod,
criterion tasks used in the selection of the sanple and sanple
size of the hearing inpaired and the normal matched on age,
| Q and vi sual notor and visual perceptual tasks. Secondly
they outline and el eborate the tasks used on the sanple thus
selected. Thirdly the procedure adopted to adm nister the
the tasks for data collection on the hearing inpaired and
the normal is given. The criterion tasks and the investigatory
tasks are also given in each section.

3.4. SELECTI ON OF SAMPLE

At the outset it is decided to carry out this investi -
gation on two sets of populations for conparative and contra-
stive study in attribute identification and classification
act leading to concept attainnent. The prinmary population is
school going prelingual hearing inpaired children of 12-13
years who have been exposed to linguistic synbols in the schoo
cnvironment; their functional hearing to be useful for |ang-
uage learning naturally is mnimal, lost well before the onset
of productive | anguage. The nunber of hearing inpaired children

selected using criterion tasks that outlined bel ow and nunber
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of normal children are equal matched on age, 1Q visual
nmot or and vi sual perceptual skills. The normal children have
had their |inguistic devel opnment inadequate sequence, nrofic-
ient appropriately to their age and functional in personal
and social areas. 30th sets of children have been selected
fromthe |ocal schools intended for -hemin providing teach-
ing and learning situations. The selection of criterion tasks
and investigatory tasks adm nistered woul d be the sanme on

both groups. In th main, the children selected would be
free fromparticularly cerebral dysfunction, notor visual

per ceptual dysfunction and having appropriate 1Q level to

their age |evel.

3.4.1. THE CRITERI ON TASKS AND SELECTI ON
OF SAMPLE (APPENDICE "A° AND ' B') .

Even though it is difficult to satisfy all the factors
in the decision of selecting criterion tasks, considering (1)
the linguistic-biased-tasks avail able generally (2) inappro-
priate standization found to be suitable for a particul ar
culture and its population and (3) lack of extensive Indian
st andardi zati on available on the tasks and tests to be useful
to the hearing inpaired and (4) preval ence of cross handi cap
or multiple handicap that interfere wth the cognitive, notor,
vi sual and perceptual abilities of the hearing inpaired upto
20-40% (Meadow, 1980) and (5) the need for noverbal tasks
investigating the hearing inpaired and equally the normal,
three tasks are found & used nost often in the West and those,

usi ng nonverbal stinuli, beconme culture fair to Indian
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situations. They are (1) Good-enough, Draw-a-man Test,

(1926) to assess intelligent level of the children (2) Bender
Gestalt Visual Mdtor Test with Kopitz's norm 1960) for
children to find out brain dysfunction and (3) G aham Kendal
Menory-for-Designs Test (1946) to diagnose nmenory and per-
ceptual deficit in the children. By and large these tests
take into consideration the devel opnental stages in the

behavi oural and psychol ogi cal expression at the age well

before 11 years.

The characteristcs of these selected criterion tests
are that (i) they are sinple in construction (ii) they are
readily available (iii) instruction node, scoring method, and
normative study are sinple for admnistration(iv) they are
to a high degree culture fair, for they are non-verbal (v) for
the sane reason they are equally applicable to the hearing
I npaired, too(vi) the instruction is easily given in general,
soci al gestural node to the hearing inpaired as well as to
the normal (vii) they are well proved of their effeciency in
the West and finally,(viii) no other potential test are avail -
able to substitute themto be applicable to the present
pur pose.

1. DRAW A- MAN TEST ( GOODENOUGH) , 1926):

This test has been divised as a sinple device to assess
t he devel opnental appropriateness of the children and subse-
quently the intellectual level. Later it has been w dely used
In many areas of psychiatric and clinical aspects such as
attai nment and devel opment of self inmage, neurological distur-

bances, learing disability, psychological affliction,therapeutic
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eval uation, honp-sexuality, sex inversion attitude and so on.
In the present study, it is primarily used as a tool to assess
the appropriate developnent in terns of intelligent |evel,

conparing to the chronol ogi cal age.

Numer ous studi es have been published on reliability
and validity of this tool in different aspects of its dia-
gnostic use. The scoring nethod used in the present study is
of Goodenough. The test is admnistered to the potenti al
group of children in the age range of 12-13 years, first the
hearing inpaired, in order to arrive at a selection of a
group consisting of atleast 30 children in both sexes. The
instruction given to themis in pantamne using all rea
exanpl es, until they understand what they have to do with the
tasks. The instruction is sinple: "You are given a sheet of
paper on whi ch you have to draw a figure of a man, a boy, a
girl or a woman. Think with concentration and draw it using
a pencil only". This instruction is given in pantam ne point-
ing all concrete objects to be used such as paper, pencil,
student, experinenter, rubber (eraser), etc. The sane
instruction in pantamne is used with the normal to in a
small group. As soon as each one conpletes his drawi ng he
is asked to wite his nane on the top of the paper, instruction
being given in pantam ne here too. Each one of the draw ngs
has been scored using the nmanual and eval uated for age appro-
priate intelligence and those children show normalcy in their
intell ectual devel opnent have been retained for the adm nist-
ration of second criterion test. On the whole this test becones
first phase of sanple selection for both the hearing inpaired

and the normal .
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2. BENDER. GESTALT VI SUAL MOTCR TEST:
( BENDER 1938; KOPPI TZ, 1960, 1962) :

In 1938 Bender has come out with nine cards of sinple
geonetrical designs taken from Wrtheinmer's work, validating
themto the clinical applications of cerebral dysfuction and
psychol ogical illnesses and nental retardation (devel opnenta
handi cap). Fromtine totime again this tool is found rnuch
reliable and valid in diagnosing cerebral dysfunction in
children and adults. The scoring nethod used is of Koppitz
on the children taking into account their devel opnental stages,
i di osyncracy. For the present purpose, the scoring method
devi sed by Pascal and Suttell (1951) has not used for it has
been again revised by Kopoitz (1963) and Fuller, et al,
(1976). Like the case of Draw a-nan test this beconmes an
i ndi spensable tool with wider publications on reliablity and

validity studies in professional journals.

The instructions are given individually to those
sel ected by Draw a-Man test using pentam ne: "You are shown
t hese cards and designs one after other. You are to draw
usi ng pencil and eraser each design on the sheet of paper
supplied to you". The same instructions in pantanm ne are
given individually to the normal children too. After conp-
| ection of 9 designs each one is asked to wite his name on
the top of the sheet. Because the efficacy of the tool is
well proved fromtinme to tine and it is w dely used,
this tool in the present study beconmes second phase of sel ec-
tion criterion, thus finding out only those children w thout

any cerebral dysfunction or organicity.
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3. GRAHAM - KENDALL MEMDORY- FOR DES| GN\S
TEST (GRAHAM KENDALL 1946) :

This tool has a long history of devel opnent, initially

i ncorporated in Stanford Achi evenent Test with only 2 figures
whi ch have grown into 10 figures in Ellis' nodification and
extended to 15 figures by Gaham Kendall. This tool is a
test for short-termnenory and vi sual perceptual and notor
skill. After each design is exposed to the subject for 5
seconds and 10 second-| apse of time, the subject is expected
to draw each one correctly fromhis nenory. This tool in
conjunction with Beder Gestalt test has been used to find

out brain dysfuction though al one not as efficaciously as the

former one. In the present study this tool is used a test of
vi sual perceptual skill assessnment, in the third phase of
sel ecti on.

The scoring nethod is of G aham Kendal |l nethod el se-
where given. Each figure depending on the quality of repro-
duction is scored fromO to 3, O being correct production and
3 bei ng nost erroraneous reporduction w thout any renbal ance
tothe original. The higher the total score the severe is the

vi sual -not or dysfuction in the subject.

The test is admnistered individually using panta-
mne with the hearing inpaired and the normal. The instruction
givento the subject is a literary translation of the one in
sign | anguage: " W have 15 cards; on each card is drawn a
geonetrical figure, the figure is shown to you only 5 seconds;
you have to take a good look at it; after 5 seconds it is

renoved; you have to wait 10 seconds and then the figure as
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you have seen is to be drawn on the given sheet of paper
correctly”. The instruction for the hearing inpaired and
the normal is same only in pantam ne. This test beconmes the
| ast phase in the selection of the subjects, the hearing
impaired and the normal. The subjects who achieve to his
age level in all these three tests would be retained in the

study sanple to a maxi numof 30 in each group.

3.5. TEST TOOLS ( APPENDICES 'C TO 'H)

In the present study, 7 tasks are selected fromvarious
sources; of them 3 are for attribute identification and other
4 for classification act. The criteria of selection of these
tasks are based on (1) the availability of the formats in the
professional journals and at Central Institute of Educations
Del hi; two tasks are adopted fromJenki ns nonverbal Test and
one fromCattell Intelligence Test; two tasks are adopted from
Hei dbreder's and Bruner et al's Studies; and two tasks are
contrived to suit the purpose by the investigator; 2 are group
adm nistered and 5 are individually adm ni stered. 3 tasks
are subject oriented answerable types and 4 experinenter-

oriented schedul e types.

3.5.1. TASKS FOR ATTRI BUTE | DENTI FI CATI ON

The principle on which the tasks are included is to
find out the attribute that becomes criterial in the formation
of a concept already given and the attributes that are redun-
dant and nonneceessary (noise) to the subjects; however sone-
times the noise attributes beconme promnent in the error
concept perceived by them Secondly it is to find out and
to eleicit semantic value of the attributes that woul d be
identified, if possible. Thirdly it is to elicit the difference

in the strategies used by two groups of subjects.
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1. JENKINS SIMLARTY TASK (JENKI NS. 1965):

This task, a subtest of Jenkins Nonverbal Test, has
20 itens with the workout-exanples; only 15 itens are sel ected
for the present study based on the experts' judgenent of
suitability to the age group and the types of subjects.
The judgenent index ranges from96-99% Each itemhas 3
figures on the left and 5 figures on the right in a row
The figures on the left are sonehow simlar in nature on one
or nore criterial attributes and one figures out of 5 on the
right is identical wth the three and other four have inter-
veing (noise) attributes. For exanple, 3 figures on the left
arc square of various size; onthe right 5 figures are given,
one is square, other 4 are of different shapes. Fromthese
5 if square is selected then the subject understands the under-

| ying concept.

The instruction is givento a group of subjects in
pantam me working with an exanple. It is given as foll ows:
"Sec on each row nunber of figures; take this row (exanple);
inthis rowon the left you see three figures and they are
simlar; ontheright you have 5 figures; out of these 5,
this figures is simlar tothe three; this figure is not
simlar; that is not simlar; and the next two are not simlar.
So the figure simlar to left is to be underlined. By this
way you have to dowth all 15 itens given'. Scoring is not
difficult inthis test, but each itemdependi ng upon the
correctness would reveal the criterial attribute or the noise

each subject has attended to. In the sane nanner, other groups

of subjects be admnistered. There is no tine limt inposed
on to conplete the task.
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2. JENKI NS NONVERBAL CLASSI FI CATI ON TEST(JENKI NS, 1965):

This is a subtest of Jenkins Nonverbal Test, the
standardi sed at Central Institute of Education, Del hi, known
as classification Test. It has 20 itens including the work-
out exanples; only 15 are selected based on 5 experts' judge-
ment regarding the suitability for the present investigation.

The agreenent index between these 5 experts is 95 to 100%

the experts are 3 teachers for the deaf and 2 teaching staffs

for the nornal.

Each itemhas 5 figures in a row, of which 4 can be
grouped into group based on the shared attributes and one is
different fromother 4 in sone critical attributes. For

exanple, 4 rectangular figures with atriangle is given in an

item the size of the rectangeles varies; but on the base of
shape 4 rectangel es are grouped together and the triangle is
the reponse actually required for the subject to point out.

2 itens that are not included in 15 itens are worked out with
the subjects in agroup of 15 at a tinme using pantam ne and
the instruction given in pantamne is as follows: " See 5
figures in a row here; out of these 5 4 bel ong together,
because such and such attributes present in all these but in
only one no such attribute is present and so it; is alone;

now you have to underline the one that does not go with the
figures". Scoring is not cunbersone for the test is intended
for 12-13 years age group only. After conpletion each one is
asked to wite his won nanme on the top of the test format.

Ho tinme limt is inposed on to. conplete the task.
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3. CATTELL' S ALWAYS HAS' TEST: (CATTELL, 1960) :

This test is a subtest in the whol e battery of
Catell Intelligence Test. O 24 itens available totally,
15 arc retained for the present purpose, based on the expert's
judgenent that ranges from92-98% ? one or two renaini ng
itens are reserved as work-out exanples. Each itemhas
on the left a conplete figure and on the right 5 figures
whi ch woul d be the parts of the left figures and 2 or 3
are no way connected with the left figure. The attributes
of afigure are already listed except 2 or 3, and the subject
has to identify all the attributes or as rmuch attributes

as he can.

The instruction givento each group of 15 subjects
is in pantamme, working with an exanple. "See this figure
on the left and onthe right 5 of them of these 5 on the
right a fewwould be inthe figure on the left? these are
such and such;. The figures that are parts of the |eft
figure are to be underlined. So you have to do with all 15
itens”. The sane instructionis givento all the groups in
pantam ne. The scoring is not difficult. Depending upon
the subject's response it woul d be possible to find out the
extent with which each subject identifies the attributes
visual |y present ed.

3.5.2. TASKS FCR CLASS| FI CATI ON ACT:

The tasks for classification act are different from
those of attribute identification given in the foregoing
lines, inthat there is no attribute directly and conspi -
couly involved and elicited, rather particularly given nunber

of stimuli are grouped into different ways and in a few ways.
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All the tasks arc individually adm nistered to each one of
the subjects. These basks are Heidbreder's task (1946-47)
taken fromhis study, Bruner's Card 'Sorting Task (1956) from
his work and other two have contrived for the present study.
In each task the different nodes of classifying by each
subject is noted in order towork out the strategy with which
he arrives the classification; however the subjects are not
asked to narrate howthey arrive at the classification, for
this part is not covered by the present work. By and |arge
in these tasks the experimntar notes the manipul ati on of the
cards, after giving due instruction in pantam nme both for

the hearing inpaired and the normal.

1. HEI DBREDER S TASK (HEI DBREDER, 1946 ) :

This task has been used by Hei dbreder in his early
wor k on concept formation. It consists of 25 picture cards
taken from 144 cards. As all the cards are not readily avail -
able only 25 are selected. These 25 can be sorted out into
5 groups, based on the simlarity of each 5 figures, such as
human profiles, houses of various types, different birds,
different types of hats and different trees. The instruction

given to each subject is in pantam ne irrespective of whether

he is hearing inpaired or the normal. " You can see 25 cards;
on each there is a figure; |ook at each card when all are
given to you and sort out into 5 groups or heaps". The exanple

given is fromreal situation using boys and girls, so that
m ni mum | earni ng and nmaxi mum under st andi ng t akes pl ace.

This task is of nmonochot onbus di nension of different

obj ects, pertainingto one way classification only. No tine
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limt is inposed for the conpletion of the classification

until the subject volunteers that he has -done.

2. FOUR- CARD SCRTING TASK (GONTRIVED) (2 x 2 TACK) :

This task is simlar to Heidbreder's but with only
4 cards, each consisting of a picture of a aninal or 2 ani -
mals or a bird or 2 birds. The difference fromHeidbreder's
is that it is based of dichotonous di mension of aninal type
and nunber of animals. These 4 cards can be sorted into
2 classes into two different ways rationally, whereas in the
Hei dbreder's, 25 cards can be sorted out into 5 groups in
only one way rationally, The instruction is givenin
pantam e i ndividually to each subject and while he is sort-
ing out his node is noted towork out the strategy he has
used. The instruction givenis, "see 4 cards; sort out them
into two groups”. After first sort out again "Sort out these
4 cards in another way". The scoring nmethod is based on
whet her the subject sorts out 4 cards in 2 ways or not the
noves he uses. This taks is based on dichot ormous way of

cl assification.

. 27 CARD- SCRTI NG TASK (OONTR VED) (3 x 3 TASK) :

This task is also simlar to Heidbreder's except that
it consists of 27 cards, each having one feature of 3 geonet-
rical figures, of nunber of figures and of the three col ours
of the figures, Besides, this task is based on trichot onous
di mensi on of these three category features, shape, nunber and
colour. Using all cards, a subject can classify theminto

mninum 3 groups thro' 9 groups to many groups upto 81 ways
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The instruction given to the subject irrespective of whether
he is hearing inpaired or the normal is thro' pantam ne and
signs individually: "See all these 27 cards; in each card you
woul d find a geonetrical figure, nay be one, two or three in

different colours with different shapes like this and this,
Using all 27, sort theminto 3 groups as you can after think-
ing. There is no wong or right". Wile the subject does
sorting his node of classifying is observed and noted by the
experinenter so that the strategy adopted by the subject could
be worked out. After first sorting is conpleted, the subject
is asked to sort out in different way: "Do it agai n another
way". An exanple or two have been worked out before the start
of actual task, using different types of rubber and rubber
bands or bo ks and not ebooks. As there woul d be possible to
sort out the cards into different groups fromtinme to tine,
no tinme limt is inposed in total so that it can be estinmated
as how many tines the subject differentially group them
correctly and with errors. Not only the correct way of group-
ing and classification act would reveal the strategy used

by the subjects, but the errors toowoul d expose whet her

they really know the grouping in a way that would contribute
to their know edge of cognitive ability, and classification

act .

4. BRUNER' S CARD SCRTI NG TASK (BRUNER ET AL, 1956):

Bruner et al used this taks with 81 cards, each consis-
ting of different shape of figures, different nunber of fig-
ures, different colours of the figures and different nunber

of borders, intheir semnal work to find out the strategies
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used by the nornmal subjects in concept attainment. In the
present study, a light nodification fromBruner et al is
carried out to suit legibly the purpose, in that instead of
nunber of borders, 3 different borders are used. Using all

t hese cards, one can sort theminto at maxi nrum 256 ways and

so, inthis study 3 ways of groupi ngs woul d be carried out.
The instruction given is thro' pantamne to both sets of
subjects the hearing inpairnent and the normal. The instru-
ction and the observation recording by the experinenter woul d
be simlar to the two previous tasks as outlined in the forego-

ing |ines.

3.6 STATI STI CAL TOOLS USED:

The data obtai ned fromindividual subject on each
task woul d be uncontrollable and so on all 7 tasks and of two
groups of subjects, not only to arrive at a neani ngful results
but also is difficult to conpare. As the subjects have been
grouped into two fromthe first phase of this investigation,
so the individual data are grouped only into two sets in
order to infer the group behaviour. Consequently the results
woul d be presented in terns of range, nean and standard devi -
ation under descriptive statistics. Using these anal yses,

I nference be nade by neans of t-ratio and t-test to find diff-
erence in the perfornmance of both groups. The follow ng
formul ae are found relevant, (Garrett, 1958) and so they are
applied to raw ungrouped data, feeding into a progranmmabl e

calcul ater-conputer of 1 k Byte capacity.
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3. 7. DELI M TATI ONS:

Because of many factors that are not controlled in an
I nvestigation |like this and because many restrictions inposed
on the subject selection, sanple size, tasks selection, etc
there are a fewdelimtations seep in that woul d influence
generalizability the findings to a |arger popul ation. These

delimtations are given bel ow

1. The sanple for investigation is fixed to a nmaxi mum of
30 hearing inpaired and correspondi ngly 30 normal children.

2. The ago group of the sanple would be only from12 to
13 years old in both sets of subjects.

3. The two sets of sanples are nmatched on a fewvariabl es
such as age, | Q visual perceptual notor skill only, The other
variables that need to be controlled are achi evenrent and teach-

ers' rating, etc.

4, The canpl es are taken from one geographical region in
India and that too, fromurban setup only.

5. The sex of the sanple is not controlled in both sets.

6. The influence of hone environnent, parents' and siblings
participation particularly with the hearing inpaired, school

envi ronnent, and soci o-economc |level are not taken into for

t he sanpl e sel ecti on.

Li kewi se there woul d be a nunber of aspects that can be
listed. As this present study is an investigation to be under-
taken first in India on attribute identification and classifi -
cation act leading to concept attainment with the hearing inpaired,
this study comes under explorative cross sectional investigation
which in future woul d be refined with appropriate controls, and

on | ongi tudinal scale.



CHAPTER 4

ANALYSIS OF DATA AND RESULTS

4.1 GENERAL:

In the present investigation two ki nds of materials
have been used: i) for the selection of the subjects- the
hearing inpaired and the normal and ii) for investigating the
ability of these subject in attribute identification and
class act. The purpose of the selection is to have hono-
geneous sanples, through the use of three tests such as i)
Goodenough's Draw a man test, ii) Bender Gestalt visual Mtor
test, and iii) G aham Kendall Menory-for-Designs test-al
three labelled as criterion tests. The tasks used in the
i nvestigation have been 7, 3 for attribute identification and
4 for class act, described in the previous Chapter. These
10 tasks coul d have generated a | arge quantum of data that
have to be collated and anal ysed and the results are presented
inthis Chapter. The results to be obtained through criterion
tests, starting with considerably a |arge nunber of subjects
woul d reveal the node of final selection of both groups to

adm ni ster the investigatory tasks.

In section 2, the criterion tests, the perfornmance
of the subjects onthese tests, the type of data, the statis-
tical information and node of arriving the final quantum of
both groups of subjects with a viewto equalizing themon CA
N A, and Visual notor ability are outlined. |In next section
the analysis of data fromall 3 attribute identification tasks

and statistical results would be di scussed. In section 4, the



56.

analysis and result of the performance of 2 groups of subjects
on 4 class act tasks would be presented. Finally in the

| ast section, to bring out the salient features of analysis
and results, a summary of findings based on earlier sections
be added as a conclusion of the Chapter.

4.2. SELECTI ON OF SUBJECTS RPPLYI NG
CRI TERI ON TASKS:

At the very outset the head of a |ocal school for the
deaf at Madurai has been approached to get approval for the
i nvestigation, explaining it, its purpose and tine taken in
total to conplete it. This approach has facilitated the
investigator to establish an over all rapport with the teachers
and the subjects. Since, not nore than 50 subjects have been
available in the age of 12-13 years in this school, another
school at Tirunelveli has becn approached and investigation
has becn conducted. |In the same way, after conpleting the
i nvestigation in both schools for the deaf, a l|ocal school
for the normal has been approached and the subjects sel ected
fromit* The teachers, concerned woul d becone responsible
to select all the subjects only in the age group of 12-13

years.

The first crterion test, Draw a-man test: has becn
adm nistered in groups of the hearing inpaired approximtely
20, each in a session and 3 groups of 30 of the normal. All
3 criterion tests have been admnistered to first the hear-
ing inpaired and later to the normal, after conpleting invest-
gation tasks too in each group. The tinme period spent with

the subjects at each school has been 5 days to conplete al
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tasks. The age of each subject has been estimated taking
nore than 15 days upto the day of first criterion test as

one nonth and |less than 15 days as no increase in age.

Table 4.2.1. reveals, 75 hearing inpaired and 90
normal aviilable within the age range of 12 to 13 years and
11.75 to 12.75 years respectively, with an exception of 5

nornmal being only 11.75 years old ; nean age is 12.92 and

TABLE 4. 2. 1.
NO. OF SUBJECTS TESTED | N DRAW A- NMAN TEST

Chronol ogi cal Age?!

Subj ect s N Range Mean SD
Heari ng

| mpai r ed 75 1200- 13. 00 12.92 0. 4505
Nor nal 90 11.75- 12.75 12. 68 0. 4248

t- value is3.496for df , 165, significant
beyond 0.011 evel

1 Mnths are converted i nto deci mal

12.68, and 3D is 0.4505 and 0.4248. t-value obtained for a

df of 165 is 3.4966 which is significant beyond 0.01 |evel,

s owing that both hearing inpaired and the nornmal groups are
het er ogenous as far as the conposition of subjects are concered.
It nean the sel ected subjects randomy remain so in their

chronol ogi cal age until they are proved ot herw se.
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The hearing inpaired thus sel ected though are not
equi valent tothe normal in the range, nmean and SD, their
achi evenent in school is 2 to 3 years less to the nornal
because the hearing inpaired have been brought tot he school

much late in age and they woul d have to prepare 2 to 3 years
in the Preparatory before to be admtted in the first Std.

The results concerning the sel ected subjects in both

groups using Drawa-nman test arc given in Table 4. 2. 2.

TABLE 4. 2. 2.

NO. OF SWBJECTS SELECTED FROM DRAW A- NAN TEST

CA. Goodenough Age
Subj ect s N Range Mean Range Mean SD
Heari ng
| pai r ed 25 12.00 -13.00 12.45 1-4 12. 16 0. 5916
Nor nal 30 12.00- 12.75 12.24 0-4 12.10 0.5812

t-value is 1.2928, for df = 53 not significant
at 0.10 | evel.

The sel ection has been nmade on the basis that a subject should
achi eve an age equival ence in Drawa-nman test, atleast +3nmonths
to his chronol ogi cal age estimated. The neans of 25 hearing

i npaired and 30 normal , selected are 12.45 and 12. 24, respect-

ively with a difference of 3 nonths in CA, however, Cood-

enough's age neans are 12.16 and 12.10 respectively with a
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difference of less than 1 nonth. The t-value on SD s of

0.5916 and 0.5862 in 1.2928 for a df of 53, show ng no signi-
ficance even at 0.10 level, and inplying that both groups are
honbgeneous in nmental age as depicted in Draw a-nman test.

The difference in chronol ogi cal age has not been subjected

to t-test, for 3 nonth-difference in upper range with 2.5

nmonth difference in M A would not account for Ilarger dis-
crepancy. However Draw a-nman test have been potential enough

to tap out the subjects in equivalent MA , thus achieving

t he purpose intended for.

The second criterion test Bender Gestall visual Motor
test has been then admnistered to those subjects selected in
Draw a-man test, viz., 25 and 30 respectively of the hearing
inmpaired and the normal. The nethod of scoring is of Koppitz
(1960&1961) whose normative studies show 30 potential Bender
Gestalt signs that account for brain dysfunction. |In the
present sanple, 3 hearing inpaired abnormally have shown nore
nunber of signs than others; thus the total nunber of the
hearing inpaired has been brought to 22. However, no nornal
subj ect has shown any | arger quantum of Bender Gestall signs
than the nean plus SD of the group; so 22 nornal subjects
from 30 have been randomy selected to equate with 22 hearing
impaired, and Table 4.2.3. indicates the statistics concerning
the test. In range of C A, |ower range of both groups is
equal but in higher range, there is a nonth difference, the

normal being younger to the hearing inpaired.
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TABLE 4.2.3

NO. OF SUBJECTS SELECTED USI NG BENDER- GESTALT TEST

CA Koppitz Score
Subj ect s N Range Mean Mean SD
Hear i ng
| npai r ed 22 12.00-12.75 12.45 2. 0926 1.2185
Nor mal 22 12.00-12.67 12.32 1. 9364 0. 9021

t-valueis 0.4721 for df = 42, not significant
at 0.10 |evel

In CA nmean difference, of two groups is 1.5 nonths. Wth
a difference is nmean Koppitz signs and inSD s, t-ratio esti -
mated as 0.4721 that does reveal no significant difference.
Thi s means both groups have exibited the honobgeneity in the
Bender Gestall perfornmance, too, inplying free from any

cerebral malfunction that would affect it.

Anal ysing t he types and frequency of Koppitz signs,
found in both groups of 22 subjects each, Table 4.2.4 shows
that the hearing inmpaired in total have expressed 13 types
wth overall 56 tinmes whereas the normal 12 types with 36 tines
out of 30 signs. 3esides, the hearing inpaired have expressed
the Koppitz signs inal designs excent in A 4 and 8 and the

normal except in A and 4. This node of analysis requires a
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TABLE 4.2.4

SUBJECTW SE KOPPI TZ SI GNS

Subj ect s N Range Frequency No. of Signs
Heari ng

| mpai r ed 22 1.4 56 13

Nor mal 22 0-4 36 12

| arger nunber of subjects in order to validate the significant
di fference betwen both groups. Moreover, the performance of
both groups on criterion tests has given sufficient proof for
t he honogeneity of the Sanples, to fulfill the purpose.

TABLE 4.2.5.
SUDJECTW SE VI SUAL- MOTOR SCORES ( GRAHAM KENDALL' S ERRORS)

Subj ect s N Range Mean SD
Heari ng

| npai red 22 1-8 4.9167 2.3484
Nor mal 22 1-7 4.6364 2. 3206

t- value is 0.3891 for df = 42, not significant
at 0.10 | evel

Readi ng Table 4.2.5., the range, nmeans and SD s on
Vi sual - Mot or scores for errors in G ahamKenntall Henory-for-

Desi gns Test show the cl oseness of these results in both groups.
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The significant difference by t-ratio 0.3891 in not tenable,
reveal i ng the honogeneity of both groups in the G aham
Kendal | test. Even though the authors claimits useful ness
i n diagnosing brain mal function of the subjects, of course
not exclusively, the higher V-Mscore does not reliably
reveal it in the normals. The normative study done with

a smal|l sanple by the authors (1946) does not suggest the

significance in the present study.

Al'l together, it has been found that 3 criterion tents
used could enable the investigator to obtain a small sanple
of the hearing inpaired and of the normal, 22 each, honbgeneous
in performance on these tests, thus achieving a satisfactory
sel ection of sanples; these 2 groups woul d becone pertinent
for further investigation, using attribute identification
tasks and classification act tasks to test the hypotheses

framed.

4. 3. ATTRI BUTE | DENTI FI CATI ON TASKS:

TABLE 4. 3.1.

SUBJECTW SE SCCORES ON SM LARITY TASK

Subj ect s N Range Mean SD
Heari ng

| npai red 22 3-15 7. 364 3.93
Nor mal 22 7-15 10. 364 2. 247

t-value is 4.3808 for df = 42, significant
beyond 0.01 |evel

Adm ni stering first two tasks of attribute identific-

ation as group tasks and third as individual one, the data
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col l ated have been anal ysed and the results are presented.

In Table 4.3.1. arc given range neans, and SD s of
raw scores of the performance of the hearing inpaired and
the normal on simlarity task, The upper range is at maxi -
mum f or both groups; the |lower range, 4 Score of difference,
pl aces the normal in favour of higher achievenent? so is the
mean difference, 3 and the SD s show hi gher variance in the
hearing inpaired than in the normal. The t-value, 3.0368
for df, 42 does indicate the significant difference between
the performance of both groups beyond 0.01 level. This
result reveals that two honpbgeneous groups on C A, MA,
and Vi sual -Motor ability energe differently in one of cog-
nitive tasks used; the higher level of ability is found in

favour of the normal.

The second task is Jenkins classification task with
15 itens admi nistered in group session. The analysis of the

data and the result as given in Table 4.3.2 presents that

TABLE 4.3. 2.
SUDJECTW SE  SCORES ON CLASSI FI CATI ON  TASK

Subj ect s N Range Mean SD
Heari ng

| npai red 22 1-15 6.18 4.6
nor mal 22 7-15 11. 14 2.4

t-value is 4.3808 for df =42, si gnificant beyond
0.01 Ievel
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t hough the upper range is found to be maxi mumin both group,
the longer range is in favour of the normal with 6 nore scores
and even a vast gap of nore than 5 scores in neans is found

to be supporting the higher |evel of performance of the nor-
mal . SD's shows the variance is nore in the hearing inpaired
than in the normal. The t-ratio 4.3808 is highly significant
beyond 0.01 level in favour of the normal in their performance,
indicating the hearing inpaired are inferior in this task

of classification.

In Table 4.3.3. are reported the result of third task
of attribute identification, 15 itens in all, in terns of
three categories such as itens whose all attributes identified,
items whose not-all attribute identified, and itens whose
identified attributes not only relevant but non-necessary,too;
inthis last category, alnost all subjects have itens with
one error. In later two categories the responses in both
groups differ significantly but not in first category responses,
secondly, there is a preponderance in third category responses
in both groups; thirdly the hearing Inpaired have shown
better performance than they have done in other two tasks
given earlier. The t-value in all three categories are 1.057 2,
3.2124 and 3.0.126 for df 42. The significance in favour
of the hearing inpaired nmay be explained in terns of perceptibly
discerning attributes prenented. rather than deduced fromthe

concepts, as in found earlier 2 tasks.
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4. 4. CLASSI FI CATI ON ACT TASKS:

In this section the results of 4 tasks of classification
act, nanely (i) Heidbreder's sorting Task (ii) 2 x 2 Card
Sorting Task (ii) 3 x 3 Design Sorting Task and (iv) Bruner's
Card Sorting Task woul d be presented in the sane sequence
as they have been adm nistered, for the tasks increase in
difficulty, not in the nature of attributes available to the
subjects but in the increase of attribute dinensions and nodes
avail able differentially with critical atributes. Looking
at Tables 4.4.1 to 4.4.4, it would be evident that the Scores
obt ai ned by both groups in terns of success of the task are
much cl oser, however the major difference between both groups
arethat the hearing inpaired have taken nore tinme to arrive
at desire class act than the normal; that they "beat about
t he bush” before arriving at the end-product, of correct class
act* and that wth increase in nunber of nenbers and with
decrease in nunber of strategy, they have "nuddl ed on".
Further, it is these tasks by which the strategies chosen by
subjects are to arrive the class act successfully; they are
not presented in the formal node but they would be discussed

in the next chapter.

Nei dbreder's task wwth 25 picture Cards arranged in 5
categories on simlarity basis of the profiles, is the easiest
class act, for categorization in this is possible by using
only one avail able strategy for nost discernible nmenbers.
Table 4.4.1 gives nunber of subjects in both groups success-
fully done the classification and the nunber of themhave

failed to do. Totally 3 nore normal have done successfully



67.

than to hearing inpaired. The cause of failure is that,

besi des those nentioned in the foregoing lines, they used to
defferentiate very slightly different nmenbers in features, too
with discerning mnd and thus to end in nore categories than
required or in |less categories using "nuddle on" strategy.
However, a larger group of subjects mght reveal the signi-

fincance of this findings.

The next task, contrived, consistsof 4 figures which
can be grouped either birds V animals or one "animal' V '"two
animals'. So the category features are animal, bird and
nunber of 'animal' in a general sense, and two strategies are
avail able, with equal probability to the subject. |In Table
4.4.2 the results on 2 trials by both groups are categorized
for success and the strategy used in each trial. The diff-
erence between themis not very nuch revealing in both trials,
thatin both trials they have been equally successful; however
of the normal, sonme, only 3 have used in their first trial,
"nunber' as the strategy; all others have done only with
figure as the strategy. How these three normal have sel ected
"nunber’ of animal" as the strategy could not be deduced and
also in it so, as why these three have attended the 'nunber

of animal' as the critical attribute at first.

The contrived third task in the classification act
consirts of 3 kinds of dinensions on 27 curds discrinmated on
3 attributes of any three designs, three colours and three
quantities in that the category features are three types of
desi gn, nunbers of design and colours of design. So the

strategies which are avilable be three. Table 4.4.3 presents
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TABLE 4.4.2
NO. OF SUBJECTS AND PERCENT SUCCESS IN TRIALS OF 2x2 PCORTI NG

TASK .

Success in | Trial

Subjects N Total Pass By Figure By Nunber
Heari ng
| npai red 22 22(100) 22(100) 0(0)
Nor mal 22 22(100) 19(86. 4) 3(13.6)
Success in Il Trial
16(72.7) 0(0) 16(72.7)
16(72.7) 3(13.6) 13(59.1)

the results on 3 trials with nunber of and percent success

in each trial and the strategy used in each trial. In trial
1, all subjects have succeeded with a preponderance in the
hearing inpaired to select 'by design' strategy; however 3
normal have prefered to go about 'nunber of design' strategy.
In second trial, total number of successful subjects is
totally nore 3 normal than the in other group; again wth
preponderance towards " colour” in the hearing inpaired, by

4 nore; the normal, alnost, equally have selected two strates
gies " by nunber" and " by colour". The succcessin third
trial in both groups i s between n 50-59%; all hearing inpaired
have gone about "by colour"” strategy. It can be deduced from

the results that with available strategies the hearing inpaired
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TABLE 4.4.3

NO. OF SUBJECTS AND PERCENT SUCCESS I N TRIALS OF 3x3 SORTI NG

TASK

Success in | Trial

Subjects N Total By By By
pass Design Nunber Col our

Hear i ng
| npai red 22 22(100) 21(100) 0(0) 0(0)

Nor nal 22 22(100) 19(86.4) 3(13.6) 0(0)

Success inll Trial

16(72.7) 0(0) 5(22.7) 11(50)

19(86.4) 2(9.1) 9(40.9)  8(36.4)

Success inlll Trial

11( 50) 0(0)  0(0) 11(50)
13(59.1) 1(4.5) 4(18.2) 8(36.4)

have preferredto select colour as the basis of categorization
than the normal. Secondly, with the increase of trial, the
suceecss of subjects in successive trial decreases, thirdly
the col our response by the hearing inpaired can be correl ated
wi th other studies and how extent col our response world reveal
a state which nust be correlated with the psychol ogi cal const -
ruct, is not known for in the present sanple; all hearing

i npai red have selected one tinme or other a priori, colour as

the critical attribute intheir classification act.
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TABLE 4.4.4
NO  OF SUBJECTS AND PERCENT SUCCESS IN TRIALS OF BRUNER S

TASK

Succesn in | Trial

Subjects N Total By By 3y By
pass Design No. Design Border Col our

Heari ng
| npaired 22 22(100) 17(77.3) 1(4.5) 2(9.1) 2(9.1)

Normal 22 22(100) 16(72.7) 3(13.6) 3(13.6) 0(0)

Success in Il Trial

22(100)  0(0) 5(22.7) 5(22.7) 12(54.6)
21(95.5) 3(13.6) 13(59.1)  1(4.5) 4(18. 3)

SUCCess inlll Trial
8(36.4) 0(0) 0( 0) 0( 0) 8(36. 4)
19(86.4) 1(4.5) 2(9.1) 8(36. 4) 8(36. 4)

The results of final task, Bruner's Sorting Task with
81 cards, each depicting all 4 dinensions and one attribute
of each dinension, are presented in Table 4.4.4. Go the
avai |l abl e di nensions are 4, nanely, design, nunber of design,
col our of the design, and border used in the cards; the attri-
butes are 3 in each dinension and the strategies avilable are
4; the subjects have been allowed 3 trials for the elicitation

of 3 different types of strategies. |In first trial, though
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all subjects have done classification correctly, the hear-

ing inpaired have shown differential choice of the strategy,;

17 have chosen design, 2 colour, 2 border and only one

nunber of designs. The nornmal in nmajority have done with

desi gn fol | oned by nunber of design by three only. The

over all success in second trial is also of maxi numl| evel

I n both groups except one less is the normal; of three strat-
egies avilable to every subject, nore of hearing inpaired

have prefered col our than the normal who have gone about by
nunber of designs; the second preference by the former group

I's by nunber of designs, and by border (each 5)}?ﬁ t he nor nal
it is by colour (only 4). Inthird trial, the nunber of success
has been 8 and 19 respectively, all the forner groun preferring

colour and latter group, equally by colour and border.

Collating all trials, it can be deduced of the hear-
ing inpaired only 17 used the strategy by design whereas all
nornmal have, at one tine or other; nunber of design" has been
used by only 6 of forner group, but by 18 normal; strategy by
border has been used by 7 of forner group and nore than 11

of the latter group. By colour strategy, all 22 hearing
inpaired in one or other tine have prefered but only 11 of the

normal have resorted to it.

Wth 4 avail abl e dinensions which can be used to
frane the strategy of classificationin 3 trials, all hearing
inpaired at one tine or other have col our strategy nore prefe-
rentially than design strategy whereas the nornal have gone
about to design strategy foll owed by nunber of designs

strategy and lastly colour strategy in order of preference.
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Use of border strategy appear to be sparingly utilized by
the former group (33.3% but 50%of the normal. By and
| arge the foregoing argunent given under tasks woul d be
applicable in the preference of dinension to work out the

strategy and col our based strategy.
4.5 SUWWARY

In this chapter have been presented the results of
criterion tasks used in the selection the hearing inpaired
and the normal and that of attribute identification tasks
and classification tasks on them From a heterogeneous and
random sanpl e of popul ation of 75 hearing inpaired from 2
school s neant for themand 90 normal, it would have been
possible to arrive at a selection of two groups of 22 sub-

j ects each, mho/%%%egeneous in CA , 1-1A, and Visual-Mtor
ability. These 2 honbgeneous sanples have shown differing
in their performance attribute identification and cl assi -
fication act. However the results have not brought out tne
rich subjective, experiential and behavioural aspect on
these tasks, apart fromgroup difference. The elucidation
of the problens -here, the tasks-and the strategics used by
the subjects would throw light on the overall cognitive
aspects of the subjects generally of all and particularly
of the hearing inpaired? so those aspects would be of nore
inplicative in the education of the Hearing inpaired.

The results on these tasks reveal not only significant
difference of the performance of the hearing inpaired from

that of the normal but signficance on the one hand is in
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favour of the normal for higher achievenent and on the

ot her hand, not definitely in favour of the hearing inpaired.
Mor eover the findings presented refute partially the theoriti-
cal assertion of Piagot, Lenneberg and others and of enpirica
evi dences produced by Furth, Kates and Rosenstein on the
equi val ence of cognitive abilities of the hearing inpaired,
particularly in attribute identification and classification

act conparing to the nornal.



CHAPTER 5

DI SCUSSI ON

5. 1. | NTRODUCTI ON:

In the previous chapter analysis of the results has
brought out, inthe light of the performance of the hearing
inpaired and the normal on 3tasks of attribute identification
and on 4 tasks of classification act, how extent the nean
difference of both are significant to support better achieve-
ment of one group over the other disproving the tenability
of null hypothesis. It has been found that on the perfornmance
infirst 3 tasks the null hypothesis has been rejected whereas
on the latter 4 tasks it is proved the inapplicability of t-test
and thereby the wuntenability of null hypothesis in any dir-
ection, for the strategies thus found out woul d have to be
di scussed subjectively in thelight of present investigation
and other works available in the literature? further the
potentiality of nonnecssary attributes connected withthe
concepts need to be inferred on the role of their contribution

in adopting the classification strategics by the subjects.

To this end, this chapter discusses the data and
anal ysis of data and results taking into account individual's
performance and overall performance on these tasks. By
doing co, the nature of behaviour of the hearing inpaired and
the normal is revealed. It also deals wth conparatively
sone studies available in the literature some achi eve the

extent of generalizability and of contribution towards existing
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theories of cognitive abilities and catcgorization. Finally
this chapter proposes tofindout the relationship between
the results, objectives and hypothesis. The sections that
foll ow woul d reveal these fact under the achievenent of the
hearing inpaired, under the achi evenent of the normal and
under the tenability of objectives and hypot heses. Final
section summaries in a nutshell the discussion and the

i nference.

5.2. ACH EVEMENT BY THE HEARI NG | MPAI RED:

Though the hearing inpaired have been selected on
t he equival ent performance to that of the normal on all three
criterion tests, exibiting the honbgeneous nature with the
sel ected normal Sanple in CA, MA., and Visual notor ability,
their performance in the investigatory tasks has exibited
differentially their ability. In simlarity task, they have
shown difference fromthe normal with correctly scoring on
50%of the itenms. The nean has been influenced by i ndividual
scores, when range is conpared. Taking all individuals in
the group and error score on the sane itens and the itens
with different score of errors, variance of errors reveal
a plausi ble explanation tothe behaviour of the individuals.
So analysis of errors in this tack has shown no basis by
which the critical attribute has been attended to; it neans
the hearing inpaired individuals have picked randomy the
i nstances that do not belong to the concept under consideration.
There is no rationale found even on visual or perceptual

basis. 50%errors do not support any view point of classical,
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probabi stic or exenplar nodel; so no rationale on any theory
or concept formation would be applicable to account for the
error population. Further these individuals have behaved

erratically in choosing the critical instances.

In classification task, the selection of non-exanpler
has been carried by the hearing inpaired individually by
attending to the instances holistically, by attending on an
attri bute separably, by adopting identification procedure
and sonetinme by randomnmethod. They do differ significantly
when the normal are conpared en the performance for a | ower
ability, and when 50% correct nean score is conpared 70%
correct responses of the normal. However, Furth, (1964)
supports and shows the evident that the hearing inpaired per-

formequally with the normal on the classification task.

In the 'Aways has' task of attribute identification,
as a group, the hearing/inpaired scores have shown significantly
better than the normal. In the conpletely identified concept

attributes, even though no different has been found between

them and the normal, in partially identified concept attri-
butes, they have done nuch nore than the normal, indicating
that they do atte nd the problempartially, considering those
concepts whose one or two necessary attributes and one non-
necessary attribute have been taken in, it appears that the
concepts depicted have been associated with those not essenti al
(e.g. door and key) that they have found in the environnment.
O, it so occured to subjects the non-necessary attribute has

strong associ ative value tothe concept. Even assigning the



77,

attribute to a concept takes the role of non-analytic
atratcgy in the formof habit formation or nenory (Brooks,
1978).

The majority of the subjects, on Heidbreder's task,
al nost 14 have tried to spread all the instances on the table
before them for sinultaneous scanning instead of picking up
critical attribute which is used for the classification.
Sonetime they have clustered two or three without arriving
any real classification. Further they have shown an unreal
classification. Further they have shown a real 'nuddle on
of the task. This strategy shows spreading all or ngjority
of the instances, clustering of 2 or 3 instances, decluster-
ing them <clustering nore than or less than required or avail -
abl e categories, again suffling spreading, getting 4 or 6
categori es before they have gone about 5 categories. They
have, by this means, spent nore tinme than actually required
i nstead they woul d have noted critical attribute. 1In this

"muddl e on' they have failed to note critical attribute nost

of thetime. It seens that classifying process is not in the
repertoire of the hearing inpaired; so they always attend
di scerni bl e non-necessary attribute and consequently the

speed of classification has been | ess, too.

The result in toto shows these subjects pick up the
wong line of the start and sustain it a |longer than required
times in terms of non-attending critical attribute, and
attendi ng to non-necessary attribute, using sinmultaneous

scanning and getting overloaded to dissenm nate, shifting
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fromholistic approach to conponent process in fleeting nonent,

and getting confused. This whole gamut of actions nmakes nore
time and | ess speed.

In the 2 x 2 sorting task during first trial as nore
critical dinension is available, the nost discernible dinen-
sion, aninmals and birds, has been taken as the basis for
classification; but how one di nensi on becones i nmmedi atel y nost
di scernible to other is not known; though majority of the
subj ects have gone about the type of aninals rather than
nunber of 'aninals', they have started w th spreading al
4 instances and sinmultaneously scanning for the search of a
critical dinension until success has been achi eved. The
si mul taneous scanning of all instances, in small nunber,
woul d purports to the identification of critical dinension.

16 subjects finally have gone about the classification act
on second trial. When theavailable critical dinension is
less than that is available infirst trial, have classified
wongly; those who have succeeded have done spreading al
I nstances, sorting all at atinme, sonetine clustering randomy
and finally arriving at the true one. Here the "warmup"
period of "incubation" period considerably less than in
ot her tasks; the speed of execution of this trial has been
less that of first trial. It may be conectured that simul-
taneous scanning is neither applicable in nore instances,
nor is it quick and efficicacious, but with snall nunber of

Instances, it facilitates the task instantaneously.
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In first trial of 3 x 3 task all have done correctly;
however the node and the strategy adopted has been vari ed
from subject to subject; a few have started with many i nstan-
ces snread not only to carry out many instances simnultaneous
scanning but also to learn the critical dinension; sone,
realizing that spreading all is not possible, have started
with 4 or 5 spread fromwhich learning critical dinension
t hey have gone about slowy to classify and with the rest
carefully as if any odd 'thing' would suddently woul d appear
to distort the on-going activity. However all have started
with spreading a fewinstances, until they used to got the
practical and critical dinmension. Mreover, design appears
to be nore attention seeking dinension, for it tends to becone
holistic in nature; sone also would go about spreadi ng on
one di nmensi on but when they could learn frominstances of
nore critical dimensions, they have shifted to design basis
whi ch seens to be 'pragnanz'holistically. Sonme, imediately
assumng to classify, have landed in nore than 3 cl asses, viz.
9; so resuffling has been done. Use of a dinmension or two
simul taneously or of two with third prartially intercepting

with 1 or 2 attributes have been w t nessed.

In second trial 16 successful ones with 50% have gone
about " by colour"” of the design. Sonme to get about this,
having started with it, but got confused; so resuffled, gone
about by design' and finally performed. Some have immediately

pl unged into col our dinension or other. Tone have gone about
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on ot her dinension, got confused and then resol ved to go
about. Some, getting about with dinmension of first trial,
have resufflcd to succeed. Inthis trial, with nore criti-
cal dinension available for classification, the unsuccessful
ones, trying various ways to grasp the critical dinension,
have classified as inthe first trial to give up finally

wi t hout recogni zi ng t he di nensi on.

Inthird trial 50%have done on col our di nension but
others failed. Many have gone about "Middl e on" strategy as
only one dinmension is available to them The failed ones
have carried on randomy w thout noting the dimension avail -
abl e but rather observing only attributes and all dinmensional
attributes in each instance, finally ending wth indecision.
The succesful ones have either got to colour imrediately or
i f they have gone about previous di mension, they would revise

until col our dinmension has been grasped.

Wil e doing Bruner's sorting task, infirst trial all

have succeeded, majority of themusing 'design dimension
(17 subjects). Some, with observing 2 or 3 instances, have

gone about sorting any adding another class to end with the
classification act; sone have spread a few instances to have

si mul taneous scanning and to get critical dimension, followed
by true classification? sone have scanned nore instance that
coul d be handl ed, then collated into clusters and w t hout
success resuffled and sorted finally; oddly a few have sel ected
col our or border as the critical dinmension. It appears that

by performng three previous tasks, they would have learnt the
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discernible critical dinmension, particularly of the design

to attain the goal immediately, for the speed with which they
have perforned this task in first trial have been nmuch nore
than they do on the other tasks. One can account this |earning
due to transfer whose effect woul d be very nmuch found during
second trial, too, when a fewcritical dinension are avail abl e,

for those 16 who have succeded.

In second trial, for 3 failed ones no critical dinen-
sion but dinmension conbined with other attributes have been
available, to lead themto confusion and the failure, for this
kind of strategy is too conplex to handle sinmultaneously except
In tasks where many categories are required. Sone have started
with such strategy but later resuffling to higher nunber of
categories. The speed by which the required classes have been
achi eved, though, has been different fromsubject to subject,
in longer Course ends with "Middl e on" which, when sone
have recovered from the speed increases considerably. For
afew wuntil a critical dinmension is nentally realized to work
on, the 'nmuddl e-on' duration has been nuch nore t han t he act ual
sorting duration. For sone, the 'nuddle on' durationis a
fraction of whole tine. It appears 'nuddle on' duration
Is a kind of "WArmup' phase and al so | earni ng phase for
many. Once one is engrossed in the process that ends in
‘nuddle on', then it seens that there is no escape vent avail -
able without exercising a great effort which has been found

exceptionally in two or three. Those to whomno warmup tine
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or 'nuddl e-on' phase is required, would decide the critical
di nensi on by analysing only 2 or 3 instances as howto go

about .

Inthirdtrial, those failed ones in najority have
classified with the previous di nension-basis even 2 nore
di mensi ons woul d have been avail abl e. Those successful ones
have done it imrediately with 2 to 4 instances scanned; sone-
time they have changed the choice of the dinension finally
to attain 'by colour' only. Inthis trial, the speed has
been increased by both failed and successful ones. It
shows when | earning takes place and transfer is used, the
speed of the act increases and 'Varmup' period and 'nuddl e

on' duration decrease; these two aspects have been used

by those of failed and successful ones.

O the whol e, many types of phenonenon are derived
fromthe tasks done by the hearing inpaired; in attribute
identification the qualitative nature of attributes as how
they are assigned values to enter into classification act,
too and in classification act as howdifferent kinds of effect-
ive and ineffective strategies are used have been found out.
Inthe latter, it is also derived howthe process of 'working
of mnd contributes differentially in the face of problem
situations and how learning: and transfer woul d be effective

to different iate the hearing inpaired fromother groups.

5. 3. ACH EVEMENT BY THE NORVAL:

Inthis section is reveal ed the i nference based on the

normal , and individual performance of themon all 7 tasks to
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deduce the comonality that both groups share in the use
of attributes and strategies during classification act and

to derive any differentiating phenonenon that set them apart.

In simlarity task, the attribute identification and
the strategy used by the normal are not different fromthose
of the hearing inpaired, in that the normal have al so randomy
selected the instances that never go with others in the group,
except that the nunber of errors in the normal has been |ess
significantly than in the hearing inpaired. The random choice
of any instance can be conjectured that all instances have
been conpared either holistically on the simlarity basis to
gi ve support to the probabilistic viewpoint. As perception
to assess the simlarity of instances has not been shown as
an invariable function, the threshold of simlarity varies
from subject to subject whether they are the normal or the
hearing inpaired. The argunent presented herein is not
rationalize and nor support the errors as conmpulling force

but to present as a process of probable |earning strategy.

In classification task, the normal have not only
utilized the relevant critical features either holintically
or dinmensionally to find a non-nmenber correctly but also
t hey have done so to get a non-nenber erroneously, in that
nonnecennary attributes too have played a greater role. In
this respect both groups have nore or |ess sane strategies
but with a difference that the normal show a significant

hi gher level of attainnment than the hearing inpaired do.
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In "Aways has' task, analysing the partially identi-
fied attribute, w th nonnecessary ones for the concepts by
the normal, it can be deduced that infiltration of nonnecess-
ary attributes is attributed to experiential know edge avail -
able to the subjects but not relevant to the presenting
concepts in many natural situations, to the associative
value that the attributes have with concepts, to the associ-
ation with the concepts in their early devel opment and to
soneti mes hunches"” on self-know edge and to functionally used
attributes in case of artifacts to other activity to which
the concept is a part, in the case of natural objects. For
exanpl e, these nonnecessary attributes have becone pertinent
to the concepts; the concept 'chair' has nonnecessary attri -
bute "armrest” or " a child" who uses the chair,, a'picture
to a house', so on. Even though such nonnecessary attri -
but es become part of the concepts at one tinme or other, it is
not an essential aspect when a concept, in sanple categori-
zation, or a goal-derived concept as 'foods not to eat on a
diet' or person concept such as 'extrovert' or event concept
"script' presented as a task. It has al so been found that
t he Subjects do work for the classification on "core procedure”
as a wong choice besides identification procedure (Mdin, et al,

1984) .

As soon as Heidbreder's task woul d have been presented,
majority of the subjects have started after spreadi ng and
scanning 2 to 4 instances and noting critically to attributes
to arrive at the classification. However nost of them after

completing the task have not verified whether they have done
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correctly or not, except 3 subjects. O these, a fewstart-
ing hesitatingly to sort fromthe begi nning even after noting
critical dimension, have gained the speed in the mddl e of
the task with certainty and valid verification done during
the task period. Theclfferences between the nornal and the
hearing i npaired successful ones are that the forner would

do the sorting into classes to a great extent instantaneously
when they note the critical dinmensions in alittle "warmup"
period with a fewinstances? they have gone about as if sort-
ing is blind-fold activity? and they have rectified i n seconds
the wong attribution of instance into other class. But the
| atter group has taken care to | ook at keenly the instances,
spreading them for a fraction of second to a few seconds and
with a lapse tinme got the critical attribute before sorting
correctly. In other words the forner group have executed the
task in a few seconds devoting a fraction of tinme on each

I nstance whereas the latter group have taken nore tine about
5 to 30 seconds on each instance even they are successful.
Those who failed in the forner group, have sorted into 2 to
4 groups, clustering 2 groups in one or clustering one group
with other 2 groups unlike the latter who have 'nuddl ed on'

general ly.

In 2 x 2 task it has been found during first trial,
a fewnormals spread all 4 instances for simltaneous scann-
ing to sort out imrediately on a critical dinension they
woul d deduce; Only one has done groupi ng, regroupi ng and de-
grouping a fewtines to get finally the classes. It reveals

that some require sinmultaneous scanning with a few
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i nstances for sorting and a very few have required |earning
phase as a 'warmup' period but nost of themhave conpared a
pair of instances to do categorization. The difference
between 'nuddle on' warmup period and | earning phase' warm

up' period is that the fornmer nmay be a | earni ng phase extended

to a very little time duration and is a part of the latter
whi ch takes considerably a nore duration w thout getting
into the critical attribute or resulting in often confusion
due to handling of many nunmber of critical dinensions and

attributes at the sane ti ne.

During second trial, 6 have failed to achieve by
doing wong classification or the sane first classification;
t hey have not pinpointed only one extra available critical
attribute in nost of the cases. The successful ones have
used simul taneous scanning of all 4 instances by spreading
t hen going about correct sorting. |In the hearing inpaired
one can find only "nuddl e on" phase and nmani pul ati ng phase

predom nantly rather than short incbation phase of | earning.

In 3 x 3 sorting task during first trial, mjority
of normal have scanned by spreading 2 or 3 instances to go
about sorting into 3 groups after getting the critical dim
ension. 1 or 2 have been found deviating fromthe others,
in sorting into nore groups than required before collating
theminto 3 groups; one has shown a vicilating mnd to
deci de the choice of critical dinension that he woul d deal
with. During second trial nost of the successful ones have

carried out categorization inmmediately as soon as they have
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got tothe task. Fromthis it can be derived that 2 kinds

of |earning experiences would account for this reaction:
(i)the experience that has been internalized fromthe i mre-
diate preceding tasks or activities is transferred tothe
present task and (ii) the experience gained fromlike-task
earlier that one has perforned to knowthat a critica
dinmension or attribute is always available for right cate-
gorization; both lead to the state of awareness, observation
and activity. In the hearing inpaired this kind of imedi ate
resol ution or |earning aspect by neans of transfer is not
found conspi cuousl y? however they have exibited transfer of

| earning fromthe previous tasks but after a |apse of tine

as if it bolted "out of the blue'. Che nornmal starting to
conpare the difference in the size of cards of instances even
t hough they are of equal size has failed to categorize. So

t he nonnecessary attributes becone sonetine critical to the
subjects in spite of the fact they are not pertinent; they

do di scover themt oo.

It may be conjectured that in underachi evers nonnec-
essary attributes pay a greater role in the concept fornation
and in general cognitive ability resulting in failure.
Further in sonme normals, self-correction of already existing
category to a newer one has been found contrary to the

conpl ete absence of it in the hearing inpaired.

During third trial it has been observed that with
nunber of critical dinension decreasing, the categorization

task has becone difficult; but nost of the successful nornals
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have not shown any hurdle in recognizing and carrying out;
however sonme have faced real difficulty sone time; for they
have observed the instances holistically as they have done
on classification task until they could find out the critical
di mensi on. Many coul d observe all critical dinmensions,
whil e they have done in other trials and reserve themfor
the future use; they carry out the categorization even in

all trials imediately. Sonme have cone back to al ready made
categori zation but correcting and recalling what is done,
they could |ater succeed. This kind of shifting and fleeting
process take place 2 to 4 tinmes in sonme subjects. Wen

ot hers have not recalled previous categorizations they |and
in failure of performng the task. The speed is the contri-
buting aspect in favour the normal generally during this

third trial.

In the final task of Bruner, first trial reveals that
the newtask is not totally a new stituation and it is where
transfer of learning to be anplied instantaneously, observing
not nore than 3-4 instances. But those who have resuffled
the instances have felt the task as a new situation where
transfer of learning has no effect until they feelcontrarily.
As the transfer of learning taxes place in only a few hearing
inpaired the role of nenory or cortical excitation as non-
anal ytic strategies mght ,be not used by them During
second trial, it is found mgjority of them except one have
done immedi ately wi htout wasting any nmenment. Sone have shown

delay in arriving at the end-product thro' 4 to 5 categories;
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and they often vary the node of categorization. Wen a few
critical dinensions are avail able, the instantaneous cat ego-
rization may reveal the cortical excitation and general
rule of categorization thus recalled. During third trial,
all normals except are imediately have succeeded; the one
has sorted the instances first into many groups and in the
m ddl e collating all has grouped into 3 classes. The speed,

attending to critical attribute ordinension inmediately and

| earning themwhile performng other trials,the nunber of
subj ects successful differentiate the normal fromthe hearing

I npai red.

5.4. TENABILITY OF OBJECTI VES AND HYPOTHESES:

Havi ng anal ysed the data and presented the results

in the previous chapter and discussion in the previous sections,

this part is devoted to the assessnment of objectives achieved

and hypot heses def ended.

OBJECTI VE | :

Quantatively in the attribute identification tasks,
both groups differ and the normal significantly achieving
hi gher level. The hearing inpaired show a preponderance only
in two tasks but the normal do in five tasks. Qualitatively
t he normal have capacity to learn, to transfer and to apply
the critical attribute or dinension and the classification
strategies nore efficiently and expedi cious than the hearing

inpaired in all tasks.
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OBJECTI VE 2:

Besi des those nentioned under objective one, the
normal show differentially and significantly higher achieve-
nment than the hearing inpaired in first two tasks. In third
task, the latter do.Again the normal show the capacity to
generate, use, transfer, dissem nate, apply attributes and
di mensions nore readily than the hearing inpaired in the
categori zation; they do apply nore efficacious strategies
than the hearing inpaired without any bias of choice unlike

the latter group which show col our response nore readily.

OBJECTI VE 3:

In sections 5.2. and 5.3. the strategies used by both
groups have been di scussed el aborately; the ability of the
normal surpasses that of the hearing inpaired, in very nmany
ways.

OBJECTI VE 4:

To investigate the effect and efficacy of pantam ne

used during sanple selection phase and instruction phase.

The pantam nme has been used thro' out the selection
phase and instruction phase and the results show the higher
achievenent in majority of tasks (5 out of 7)by the nornmal
than the hearing i npaired. However, the effect of pantam ne
has not been evaluated in conparative situation. Further use
of pantaminme in ternms 'general gestural |anguage' has been
often and many tinmes repeated until subjects in both groups

woul d have understood the instructions.
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OBJECTI VE 5

Thi s has been done first in chapter 4 during analysis
of the data and results are presented; the differences are
el aborately discussed in this chapter, show ng the higher

ability of the normal in many ways and nmany aspects.

Hypothesis 1, on simlarity test is not tenable in
the light of the result obtained. Though qualitatively no
difference is found between both groups, quantatively using
t-test technique, the normal achieve higher score, signifi-
cantly thereby inplying their ability in the simlarity task

is differentiated fromthat of the hearing inpaired.

Hypot hesis 2, on classification task is untenable,
for the normal quantatively do well in the performance better
than the hearing inpaired. However, qualitatively no diff-

erence identification.

Hypothesis 3 is not defended in favour of the normal,
partially; the hearing inpaired do show significant difference
in separable attribute identification as presented in "A ways
has" tasks. But qualitatively the behavi our of both groups in

this task is not different.

Hypot hesis 4 can't be defended conpletely infavour
any group, for the difficulty level has not been estinated?
secondly both types tasks have not been conpared, for each
one has brought out different aspects of attribute identifi-
cation and classification act. However, even infering from
the results of both purposes, they would not give any data
for quantative analysis nor reveal the qualitative difficulty

| evel .
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Hypot hesis 5 cannot be defended in favour the

hearing inpaired for the higher |evel achievenent but they

have achieved | ower than the normal, not in quantitative
aspect but qualitatively. The qualitative aspect have been
di scussed extensively in Sections 5.3. and 5.4. of the

chapter.

Hypot hesis 6, though not nroved qualitatively, be dis-
cussed in terns of qualitative aspects of classification stra-
tegies available and used under 2 x 2 sorting task in the pre-
ceding sections. The normal do showvery different apti -

tude and attitude to that of the hearing inpaired, generally.

Hypothesis 7, 8 and 9 cannot be defended; but it
shoul d be done in the light of the results and discussion in
favour of the nornmal who show hi gher, mature and spont aneous
strategies quite often and who quantitatively get nore store

than the hearing inpaired.

Hypot hesi s 10 cannot be defensible in favour of the
hearing inpaired for they show qualitatively and quantitatively
| oner score with 'nuddle on' strategy, with less speed, wth

nore tinme duration and with inefficient strategies.

5. 5. SUWARY:

I n the precedi ng sections, results and di scussion
reveal that the perfornmance of the hearing inpaired and the
normal on the investigatory tasks, the |lower |evel of achieve-
by the former, different strategies adopted by themto arrive

at the categorization, the factors that may contribute to the
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performance of theirs and the less speed in |earning and
| ack of transfer of learning. All the hypotheses are not
tenable to support the equality of perfornmance of both
groups. Further this investigation refutes the findings
of earlier studies el sewhere done, particularly in the
west where it is maintained that the cognitive abilities

of the hearing inpaired are in par with the nornmal.

* %%



CHAPTER 6

CONCLUSI ON

6. 1. FINDI NGS AND CONCLUSI ONS:

The present study of investigating the ability of 22
hearing inpaired and 22 normal children of 12 to 13 years in
attribute identification and classification tasks has been
carried out, framng 5 objectives and 10 hypot heses. Four
obj ecti ves have been achieved by anal ysing quantatively and
qualitatively the characteristics of attributes, node of
attribute identification in the categorization, strategies
used by both groups in classification act and difference in
achi evenent on all tasks. One objective for which the nethod
of investigation, data collected and analysis and results
arrived at do not render anple support, and are not substan-
tialized, because it requires a conparative study of both
groups in terns of tangi ble neasures of gestural signs used
instead of verbal instruction thereby leading to any difference

or simlarity in the performnce of both groups.

Al'l 10 hypot heses have been verified statistically and
the results are nore in favour of the normal for higher achieve-
ment than of the hearing inpaired. However, no agreenent
bet ween the present study and those conducted in the west is
shown, in spite of the fact that nature of concept formation
and attribute characteristics have been elucidated theorti -

cal ly.
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6. 2. EDUCATI ONAL | MPLI CATI ONS:

Looki ng at the curriculum syllabus and teachi ngs
met hods intended for the normal children and the hearing
inmpaired, it would be found particularly in Indian Educat -
ional system no work has been done in the direction, concept
formation and cognitive abilities to be incorporated in the
system nor an effort has been taken . The major ai mof
education, generally, if one says, is preparing the indivi-
dual s for vocation and career, then know edge-based curri -
culum and syllabus would suffice to attend to and to solve
i medi ate short-termnmenory. But to inculcate in the m nd
of the students and individuals proper and better thinking
process to achieve long-term goals that would be the wealth
of the nation, at |east one nust start cognitive ability
based education fromthe primary school |evel and for the
handi capped particularly the hearing inpaired and nental
ret ar ded.

The present investigation though reveals higher
achievenent in 2 types of tasks of cognitive abilities by
the normal children of 12 to 13 years only, to that of the
hearing inpaired peers, their deficiency in terns of partial
achievement and errors in attribute identification and classi-
fication act for learning strategies could bring out sinple
approach to refrane |earning-teaching aspects and situations.
The concent-based curriculumcould be franed, concept—-based
syl l abus coul d be adopted, concept-based teaching nethods

woul d be inplenmented and concept-based textbooks would be
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be produced, though a very dull streak of |ight, sonetine,

is found to be appearing in the scene. These direction is to
be adopted in each subject at each level in the school for the
normal and nore enphatically for the hearing inpaired. The
teaching of the hearing inpaired nust be carried out on
concept - based net hod instead of what is being done ever since

t he educational opportunities have been opened for them

Even though the present investigation is not directly
related to curriculum Syllabus and teaching nethod, its
rel evance could be inportant if sue tasks and nethods be
extended to the hearing inpaired not only to diagonose the
| evel of ability or achievenent, but also to inplenment the
better nethods for their progress and advancenent in thinking
and t hought process in absence of |anguage operation. The
strategies discussed are the revealing part to identify
i ndi vidual need and renedi ation thereof to the hearing
impaired. This approach would facilitate the integrated
education of themalong with the normal. But a lot of water

nmust flow under the bridge to achieve all these

5.3. LI M TATI ONS:

Though the present investigation has been pursued on
the hearing inpaired and the normal, children of 12 to 13
years, there are many limtations of this study owing to a
smal | sanple selected, particular selection tasks adopted
and a few tasks investigated. As no research investigation

is exclusive and infallible, sois this.
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1. As the sanples of the subjects are limted to
22 hearing inpaired and equal normal only, the informtion
available in this study may vary if the sanples 'have nore

subj ect s.

2. The samples are fromurban schools not covering the
rural set-up for rural children, in spite of the facts that
maj ority of the children, the handi capped conme fromthe rura
area, So the study may not unfold the generalizability of

the results for they have been sel ected fromone region only.

3. The sanpl es have been subjected to only 3 psychol ogi cal
tests for the purpose of selecting them if they are to be
subjected to other standardi zed non-verbal intelligence test

and ot hers, the selection of sanples may vary.

4. The hearing inpaired sanpl e has been based on children
of prelingual hearing |loss of profound |evel, the variation
in auditory |evel conmbined with achi evenent |evel may reveal

different picture of the ability in these tasks.

5. As only two aspects of cognitive abilities have been
adm ni stered, so other aspects such as anol ogy, short-term
menory, long termnenory, |ogical operation m ght have been
used.

6. The difference between the use of pantam nme and gestura
| anguage and of witten |anguage in the instructions may

reveal different picture of findings, particularly with the
heari ng handi capped.

7. The sanpl es have not covered all age groups to get

to devel opnental aspects of cognitive ability.
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5. 4. SUGCGESTI ONS FOR FURTHER STUDY:

In the light of delimtations and limtations outlined
in the foregoing sections, a few suggestions are given bel ow
inorder to refine the present study and to facilitate those
who are desirous of persuing any investigations either in

applied areas or theortical aspects of cognitive abalities.

1. The sanpl e popul ation need to be consisting of nore
nunber of individuals in both groups of the hearing inmnaired
and the normal, of girls and boys of different age-groups, to

arrive at a generalizability of the findings.

2. The study could be carried out using different types

of tasks on cognitive abilities generally and on concept
formation, categorization, |ogical operations, etc.

3. To have better Ilevel of honogeneity of the subjects,
many variables with appropriate non-verbal standardized tools,
such as SES, achievenent |evel, residual hearing level, intell-

igent |level, etc., be controll ed.

4. Wth t he concept based nmethod incorporated in teaching
of the hearing inpaired systematically, the different in achieve

ment and cognitive abilities can be eval uated.

—000: 0: 000- —
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