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"The probl ens of deafness are deeper and wore
conmplex, if not nmore inportant, than those of
bl i ndness. Deafness is a nuch nore worse
msfortune. For it means the |loss of the
nost vital stinulus - the sound of the voice
that brings LANGUAGE, sets THOUGHT astir, and

keeps us in the I NTELLECTUAL company of man. "

Hel en Kel |l er.



GHAPTER - |

1. | NTRCODUCTI ON

V& use | anguage to communi cate our ideas about the
world and our relations to our physical and social environ-
ment. Thus, our |anguage reflects our thinking. But |anguage,
in turn serves as a tool for thinking about objects and events
inour lives. Language hel ps us find neani ngs and rel ationshi ps
to conpare new experiences wth old ones. It enables us to
plan for future events that have not yet occurred. GCertainly

| anguage and cognition are rel ated..

The relation between |inguistic and nonlinguistic
devel oprent in normal children has been a controversial issue
since long. Infact this controveraial issue has found its
extensions even in the field of |anguage disorders in children
and adults as well as other clinical populations. This issue
definitely has clinical inplications because, studies on the
prerequisites for |anguage devel opnent (Mrehead & Mrehead
1974; Rees, 1973) have led clinicians to conclude that certain
behavi ours have to be established in children wth | anguage
di sorders before |anguage disorders can be dealt with directly
(Menyuk, 1975). Thus, it becones essential to clarify the
rel ati ons between these two domai ns of devel opment - |anguage

and cogni tion.



Over the years, attenpts have bean nade by severa
invsatigators to explain the nonlinguistic/cognitive devel opment
in children. Some of the outstanding ones among these have
been the works of Piaget, Wagotaky, Vérner and those of the

| earning theorists.

The theory of cognitive devel opment that is often referred
to in conjunction with |anguage devel oprent is that of Jean
Piaget. H s genetic epistonol ogi cal view point was that there
ia always a constant interaction between the biol ogy and
experience. Though the biol ogical structure of any organi sm
permts devel oprment, it is the adaptation to the external
envrionnment which forns the notivation for devel opment, he says.
As the internal representation of know edge changes with maturation,
there is also a progressive structurization of know edge. Thus,
the basic prenise of Piaget's theory is that there is a fixed
devel opnental sequence in cognitive devel opnent. As we woul d
see later, this view point stands in conflict with those of

 earning theorists.

Pi aget describes cognitive devel opnent as an active process
wherein the child acta upon the given input(s) by applying certain
transfornati onal operations, these in turn bring about displace-
ments, connections, conbinations, segnentation and reassenbling

of the inputs. He talks of "assinilation" and "accomrodati on"
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as processes which bring about the progressive structurization
of know edge. In his "stage theory", devel opnent from i nfancy
to maturity is described as a sequence of stages each of which
is necessary for the subsequent stage. A detailed account of

this theory would be dealt with in Chapter I1.

The Russian Psychol ogi st Wgot sky's (1962) work was
putforth as an alternative to Piagetian views. 1In his work
the maj or enphasis is on the effect of social/educational
factors on cognitive devel opment via the use of | anguage.
According to himlanguage becores internalized with maturation.
He agrees with Piaget and Merner in that |anguage is the basis

upon which mature thinking rests.

e particular view Mich sets Wagotsky's work apart
fromother theoretical views is his positing that |anguage
is the basis for all future intellectual devel opment once words
have been acquired. Al so, for Wgotsky, there is no associative
connecti on between thought and | anguage, they are fused. Like
Piaget, he too posits that in their ontogenetic devel opnent,
speech and thought have different roots. Upto a certain point
they are independent; l|ater they neet where thought becones

verbal and speech rational .

Werner's theory speaks of devel opnent as an orthogenetic

process. There is a gradual differentiation and specificity in
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the organi sation of environmental inputs as well as progressive
centralization and hierarchic integration. \Wrner refers to
the spiral in devel opment, a retreat from more nature behavi or
to more primtive behavior, then back again to the mature

behavi or and this results in a "higher |evel" or organization.

Li ke Piaget, Verner suggests that |anguage arises from
per cept ual experiences but, unlike Piaget he al so suggests that
| anguage makes possi bl e the conceptual and anal ytical processes

of the last two stages.

Lastly, learning theorists describe |earning process as
that of formng SRR chain. Fromtheir view point all "cognitive"
behavi ors includi ng | anguage can be explained by this SRR
principle and that naturation plays a role in the type of |earning

that occurs.

Thus, we see that there are both simlarities and

differences in these descriptions.

The question that concerns us here is, the influence of a
sensory deficit |ike deafness on cognitiion and | anguage. |[|f one
sticks to the proposition that cognitive growth is independent of
| anguage, it would lead us to assune that children born with
severe or profound hearing deficits would exhibit the sane

cogni tive characteristics as normally hearing children.



Sudies on the intelligence of deaf children between the
yeara 1930 to 1967 based on standardi zed non-|anguage perfornance
tests of intelligence such as pinter non-language test, the
Gace Arthur Perfornance Scal e, the perfornance section of the
WSC the H skey-Nebraska test of learning Aptitude etc,
indicate that the distribution of intelligence anong the deaf
is essatidly the sane as that of the hearing (Vernon 1969).
These 1Qtests were norm based tests and could tell only
how a child perforns in relation to a large group. They were
unable to clarify the basic factors involved in thinking nor

how a child reacts cognitlvely to his environnent.

The devel opnental paychol ogi sts usual |y studied statistical
patterns of behavior in large group of subjects often with the
hel p of elaborate test procedures. Piaget preferred a different
approach. He observed children's behavior in naturalistic
situations, taking detailed notes; he sometines asked children
questi ons and he devel oped special tests of their abilities.
These met hods gradually led Piaget to develop a highly influential
theory of cognitive devel opnent that focussed on the organisation
of intelligence and how it changes as the child grows. For
Piaget, an 8 year old is not a mnisture adult, a shorter and a
dunber version of his father. Rather, the child perceives the
world in a fundarmentally different way fromhis parents because

of the very nature of his thought processes. For Piaget,
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intellactual growth was not just a matter of adding one skil

to another; it was far nore conplex and far nore interesting,

i nvol ving several ways of understanding the world. Each child
develops at a slightly different rate. Wile psychol ogi sts who
study 1Q are concerned wi th such differences anong i ndivi dual ,
Pi aget focussed on the underlying processes that are common to
all. The exact tinming for a given individual depends on the
interaction of maturati on and experience. Further, noving from
one stage to the next is a gradual process - a child does not
enter what Piaget called concrete ooerational period as soon
asachildis 7 years of age. However, he did believe that

these stages nust always occur in the sane order.

Qher research (Tenplin et al, Furth 1973) has focussed
on certain aspects of intelligence as visual perception, nenary,
abstraction, concept fornation, generalization and probl em sol ving
in deaf children. Furth (1973) and co-workers presented Pi aget
type tasks over a period of several years to deaf children and
youth. They substituted "signs" or visual cues for spoken or
witten |anguage to clarify the task requirenment. Furth reported
the deaf to be equal to the hearing on many tasks but inferior
on sore |ike conceptualizing opposites, transfer tasks etc.
Furth suggests that |anguage nay play a role in giving the hearing
an advantage. This seens to raise questions about the relation-
ship of language to cognitive performance in deaf children

S udies have al so indicated that |anguage does have an indirect
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effect for concrete operationa but haa a definite and
direct effect on formal operations in which |ogic hypo-

theai zi ng and probl em sol ving require synbolization

The message that comes through is that |anguage nust
support cognitive developnent at all periods if the deaf person
isto function nore fully throughout his life as a thinking

human bei ng.

A though there ia little disagreenent anong prof essionals
concerni ng the useful ness of hearing in the educational process,
there is a lot of controversy concerning the way in which it is
to be incorporated. A review of procedures currently in use
indicates that there are three general types of prograns
utilizing auditory input : unisensory nethods, multisensory
net hods in which speech is the only verbal stimulus presented,
and nul ti sensory methods in which some formof natural comruni-
cation (cues, signs or finger spelling) is presented similtaneously
with speech. The auditory only (unisensory) methods di scourage
lipreading or other visual cues and train the child to process
speech through audition alone. Miltisensory prograns using
only speech stimuli may encourage |ipreading and/or vibrotactile
stinulation in addition to audition. Qher nultisensory prograns
encourage the use of |ipreading, signs, gestures, cues and finger
spelling in various conbinations with audition. Though there are

apparently different schools of thought, when it comes to nanagenent
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of deaf children and adults - our ultimate ai mshould be geared
towards a conplete rehabilitation. And for this, it is very
essential that we have a | anguage program whi ch supports the
deaf child s cognitive development. Miat is required ultinately
is a curriculumwherein both | anguage and cognition have
priority and are coordinated in such a way that the deaf woul d

be able to live upto thair potentials.

OURRENT  STWDY

Piaget's najor contributions have been evaluated differently
by different scholars. The strength of Piaget's theory lay both
inthe breadth of the data it was able to explain, and in the

el egant nmanner in which it did so.

Robeck, MC (1978) in his book considers four aspects of

Piaget's work to be monumental and uni que:

First, Piaget's elegant and meticul ous description of the
devel opnent of intelligence sets Honosapi ens apart from ot her
speci es. He enphasi zed the uni queness of humans in a bi ol ogi cal
worl d and warned agai nst over extending the assunptions based
on research fromlower animals to children's intelligence. He
was not afraid, in a world domnated by SR psychol ogy, to

interpret the child' s actions in terns of intent. Piaget departed

fromresearch on the behavior of |lower aninals when he formulated his
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structure of the stages of intelligence. This careful tracing
of the devel opment of |ogical thought fromprimtive reflex
systens is without parallel in scientific literature. Hs
system of periods and stages assunes a biological totality that
integrates growth, devel opnent, and learning in every hunman

organi sm

Second, Piaget denmonstrated clearly that learning differs
in kind fromone | evel to another. The associations, which nay
be sensory or synbolic, are the basic bits of experience from
which the child s conceptions are self-constructed internally.
Nevert hel ess, these conceptualizations becone gradual |y consistent
with adult conceptions because the child s interaction with the
real, physical world necessitates accommodation. But Piaget
di stingui shes between a level of thinking that conserves, reverses
or decenters and an earlier level in which the child cannot
perform these operations. (perational thought ia distinct from
preoperational thought in ways that have been confirned by many
researchers following the original work of Piaget (Wllece, 1967).
Educati on based on the devel opnent of conceptual structures

have been attenpted.

Third, Piaget designed a nethodol ogy for exploring the

thinking patterns of children, rather than merely testing themon preorders

know edge. Further nore his "interviews" could be used by teachers
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to find out the child s cognitive functioning wthout fornalized
di agnosi s and adult language that a child nmght repeat, but not
understand. He restored respectability to clinical observations

for obtaining research dat a.

Fourth, Piaget proposed a phil osophy, a view of know ng
that focuses on the individual's own role in the construction
of reality. Piaget sawthe child, not as a victimof the
envrionnent, but as a selector of experience front nany possi bi -
lities wthin the hunan setting. The child assimlates within the
limtations and biol ogical potential of his or her cognitive
structures at a given stage of devel opnent. For the biol ogical
child, actions upon things and the functioning of the systens,
whet her brain or digestive system result in satisfaction, further
action and adaptation. This conception of the role of the
learner in his or her own cognitive devel opment is a significant
departure from the mai nstream of psychol ogy throughout the first

half of the twentieth century and a major contribution by Piaget.

In the current study an attenpt is nade to delineate the
role of |anguage in cognitive devel opnent in the hard of heari ng,
inan Indian mlien by evaluating the performance of hard of

hearing children on specific cognitive tasks.
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CHAPTER - ||

2 THE PIAGETI AN SCHOOL CF THOUGHT

2.1 I NTELLECTUAL CRGAN SATI ON AND ADAPTATI CN

Jean Piaget's system for conceptualizing cognitive
devel opnent was greatly influenced by his early training and
work as a biologist. As ablologist hae was very much aware
and highly inpressed by the interaction of nollusks with

thei r envi ronnment.

Based on his early work he cane to believe that biol ogical
acts are acts of adaptation to the perceived environment. He
asserts that the basic principles of cognitive devel opnent are

the same as those of biol ogical devel oprent.

For Piaget, intellectual activity cannot be separated
fromthe "total" functioning of the organism Intellectual
functioning to himis a special formof biological activity.
Intell ectual and biological activity are both part of the overall
progress by which an organi sm adapts to the environment and

or gani ses experi ence.

In order to understand the processes of intellectual

organi zation and adaptation as they are viewed by Piaget, four
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basi c concepts are required - Schenma, assimlation,
accommodation and equilibrium These help to expl ain how

and why ment al devel oprent occurs.

2.1.1 SCEMNA

Piaget used this termto explain the rather stable
responses that children (all persons) nake in response to
stinmuli and account for many of the phenormena associ ated

with nenory.

Schermata are cognitive or nental structures by which
i ndividual s adapt to intellectually and organi ze the environnent.
They are nothing but mental constructs and constructs are
concepts or things that are not directly observable but are

inferred to exi st.

A birth, the infant has few schemata but as the
child devel ops, his schenata al so broadens - becones nore
generalized, differentiated and progressively nmore "adult"
like. Thus, as the child becones better able to generalize

across stimuli, schemata becones nore refined.

At any point in tinme, a child s responses are assumned
to reflect the nature of the child s concepts or schenmata at

that tine. Behavior patterns that occur repeatedly in the
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course of cognitive activity are conceptualized as reflecting
schemata. The cognitive schemata of the adult are ultinately
derived frot the sensori-notor schema of the child. The
processes responsible for the change are assimlation and

accommodat i on.

2.1.2 ASS MLATION

Assinmilation is the cognitive process by which a person

integrates new perceptual matter or stinulus events into

exi sting schenata or patterns of behavior. It is a neans of
construing external objects, and events in terns of one's

own presently available and favoured ways of thinking about
things. Let us take the eg., of a child who pretends that a
chip of wood is a boat. This child, in Piaget's termis
"assimlating" the wood chip to his nmental concept of boat,

i ncorporating the object within the whole structure of his

know edge of boats.

Assinilation goes on all the time. As humans, we
nust continually process an increasing nunber of stimuli.
Assimlation theoretically does not result in devel oprent
(change) of schemata, but does affect their growh. V& can
i nffact conpare a schena to a balloon and assimlation to

nutting nore air in the balloon. The balloon gets I|arger
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(assimlation), but does not change its ahape (growh
devel opnment). Thus, the process of assimlation all ows

for growth of schemata.

2.1.3 ACCOMWDATI CN

Pi aget explains the change in Schemata fromthe child s
formto that of an adult, w th accommodati on when confront ed
with anewstimulus, achild tries to assimlate it into
exi sting schemata, but at tines this becones inpossible as it
cannot be placed in any available schema. Now the child can

do two things:

- he can create a new schema into which he can place the
stinmul us or
- he can nodify an existing schena so that the stimulus will
fit in.
Both theae formaccommodati on. Thus, accommodation is the
creati on of new schemata or nodification of old ones; both these

actions result in a change in or devel opnent of cognitive

structures (Schenmat a) .

I n other words, accommodation roughly means noticing and
taking cognitive account of the various real properties that external
obj ects and events possess; it nmeans mental apprehension of the
structural attributes of environnental data. Let us take the
case of a young child who imtates her father's gestures. This
child is "accomodati ng" her mental apparatus (and hence her notor

gestures) to the fine detail of her father's behavior.
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hce accommodati on has taken place, the child can
try again to assimlate the stinmulus. S nce the structure
has changed the stinulus is reading assimlated. Assimlation

is always the end product that the child actively seeks.

It can be seen that in assimlation, the person inposes
his available structure on the stimuli being processed ie, the
stimuli are "forced" to fit the person's structure. In
accommodation, the reverse is true. The personis forced to
change his schena to fit the newstinuli. Acconmodation
accounts for a qualitative change (devel opment) and assinilation
accounts for (growth) a quantitative change; together they account
for intellectual adaptation and devel opment of intellectua

structures.

2.1.4 EQUJLI BRU

In Piaget's view, in any cognitive encounter with the
environnent, assinilation and accommodati on are of equal
i nportance and nust al ways occur together within a nutually
dependent way. A bal ance between assimilation and accomrodati on
is necessary as the process thenselves. Piaget refers to this

bal ance as "Equilibriun.

D sequilibriumis an inbal ance between these two processes

and can be thought of as "cognitive conflicts". when it occurs,
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it provides notivation for the child to seek equilibrium -
to assimlate or accoormodate. Thus equilibriumis seen as
a necessary condition towards which the organi smconstantly

strives.

In summary,

VWhat we already know wi |l greatly shape and constrain
what environnmental information we can detect and process, just
as what we can detect and process will provide an essential
base for the activation of present know edge and generation of

new know edge.

2.2  STAGE THEQRY

Piaget's theory divides intellectual devel opnent into

four major periods/stages:

Sensorimotor period (0-2 years)

)

2) Preoperational period (2 years - 7 years)
) Concrete operational period (7-11 years)
)

Formal operational period (11 years & above)

Following is a brief note on each of these stages:
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2.2.1 Sensori-notor period (0-2 years)

The child at the age of 2 years is cognitively different
fromthe infant at birth. P aget's conceptualization of how this
transformation takes place is as follows. The child at birth
perforns only reflex activity. Toward the second nonth of
life, the infant makes primtive differentiations of objects
inhis imediate environnent, primarily via the sucking reflex.
Between the fourth and ei ghth nmont hs, coordination of vision
and touch typically occurs for the first time. The child
grasps what it sees. By the end of the first year, the child
begi ns to devel op object performance and an awareness that
obj ects beside hinself can cause events. Early in the second
year, true intelligent behavior typically occurs; the child
evol ves new neans to solving probl ens through "experimentation”.
A so he sees hinself as an object anong objects. Toward the
end of the second year, the child becomes able to internally
represent objects. This ability liberates himfromsensori -
notor intelligence, perntting the invention of new neans to

sol ve problens through mental activity.

The cognitive devel opnent of the sensori-notor period
evol ves as the child acts on the environnent. The actions of
the child are spontaneous actions. The notivation for particul ar
actions is internal. The adapting and organi zi ng of assimlation

and accommodati on operate fromthe beginning, resulting in the
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continuous qualitative and quantitative change in schemata.
Each new stage is characterized by behaviors reflecting quali -
tatively superior cognitive structures. Thus, in the first

two years of life, it can be seen that each new stage of

devel opnent incorporates previous stages. The new stages

do not displace the old, they merely inprove upon them In the

sane way, each stage helps to explain the stages that follow

Uoon conpl eting the sensori-notor period (it can be
before or after 2 years of age), the child has reached a poi nt
of conceptual devel opnent that is necessary for the devel opnent
of spoken | anguage and other cognitive skills during the next
naj or period in cognitive devel opment; the preoperational period
from this point on, the child s intellectual devel opnent wll
take place increasingly in the conceptual -synbolic area rather

than exclusively in the sensorinotor area.

2.2.2 Preoperational period (2-7 years)

Wien viewed qualitatively the preoperational child s
thought is an advance over the thought of the sensori-notor
child. It is no longer prinmarily restricted to i medi ate
perceptual and notor events. Thought is truly representationa
(synbolic) and behavi or sequences can be played out in the head

rather than only in real physical events. Even so, perception
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still dom nates reasoning. (Wen conflicts arise between
perception and thought, as in the conservation probl ens,
children using the preoperational reasoning rmake judgerents

based on percepti on.

The preoperational period is narked by sone dranmatic
attai nnments. Language is acquired very rapidy between the
ages of 2 and 4. Behavior in the early part of the period is
largely egocentric and nonsocial. These characteristics becomes
| ess domnant as the pariod proceeds and by age 6 or 7

children's conversations becore |argely commnicabl e and soci al .

Wi | e preoperational thoughts is an advancenent over the
sensori-notor thought it is restricted in nmany ways. The child
is unable to reverse operations, he cannot follow transformation,
perceptions tend to be centred and the child is egocentric. Al of
these nake for slow concrete and restricts thought. During this
period, thought is still largely under the control of the i mediate

and the perceptual environnent.

However, cognitive devel opnment nmoves steadily along with a
constant evol ution of new and inproved cognitive machi nery or
schermata. The preoperational child s behavior is initialy |ike
that of the sensori-motor child. By the age of 7, there is

little resenbl ance.
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2.2.3 (Qoncrete Q(perational period (7-11 years)

This is a transitional period between preoperationa
thought and formal (logical) thought. During this period, the
child attains the use of |ogical operations for the first tinme.
Thought is no | onger domi nated by perceptions, the child being

able to logically solve concrete operational problens.

The concrete operational child is not egocentric in
his thought. He can assume the view points of others and his
| anguage is social and communicative. He can decentre his
perceptions and attend to transfornations. Al these new
characteristics of thought are reflected in his ability to
solve the conservation probl ens that he was previously unabl e
to solve. Aninportant attainnment is reversibility, an essential
quality in all operations. Two operations that devel op during

this period are seriation and cl assification.

Wil e concrete thought is clearly superior to pre-
operational thought, it remains inferior to the thought of the
ol der child (over 11 or 12 years). The concrete operational child
can use |logical operations to solve problens involving "concrete"
obj ects and events. He cannot sol ve hypothetical problens that

are entirely verbal, requiring nore conplex or abstract operations.
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TABLE: 1. PIACGET S STAGES CF QOGN TI VE DEVELCPMVENT

SENSCR MOTCR STACE (BIRTH TO AGE 2)

CHLD THNKS IN VI SUAL PATTERNS (" Schenata")

CH LD USES SENSES TO EXPLCRE (BJECTS (ie, |ooks, listens, snells,
tastes & mani pul at es)

CH LD LEARNS TO RECALL PHYSI CAL FEATURES OF AN CBJECT.

CH LD ASSQO ATES CBJECTS WTH ACTI ONS AND EVENTS BUT DCES NOT

USE CBJECTS TO SYMBQLI ZE ACTIONS & EVENTS (eg. rolls a ball but does
not use ball as a pretend car)

CH LD DEVELCPS "(BJECT PERVANENCE' (ie, comes to realize an object is
still there even when out of sight)

PRECPERATI ONAL (ACE 2 TO 7)

CH LD ACQU RES SYMBCLI C THOUGHT (ie, uses rental inages and words
to represent actions and events not present)

CH LD USES (BJECTS TO SYMBQLI SE ACTIONS & EVENTS (eg, pretends a
bl ock is a car)

CH LD LEARNS TO ANTI A PATE EFFECT GF ONE ACTI ON ON ANOTHER (eg, realises
pouring mlk frompitcher to glass will nake level of mlk
decrease in pitcher as it rises in glass)

CH LD I S DECHEl VED BY APPEARANCES (eg, bhelieves a tall, thin container
hol ding a cup of water contains nore than a short, w de
contai ner holding a cup of water)

CHLD I'S CONCERNED WTH FI NAL PRODUCT (ie, focuses on the way things
ook at a particular nonment, "figurative know edge" and not on
changes of things or how things got that way, "operational
know edge") AND HE CANNOT SEEM TO REVERSE TH NKI NG

OCONCRETE CPERATI ONAL (ACE 7 TO 11)

CH LD S THOUGHTS CAN DEAL WTH CHANGES OF TH NGS & HOU THEY QOT THAT NAY.
CHLD IS ABLE TO REVERSE H S TH NKI NG

CH LD HAS GONE BEYOND HOV TH NGS5 LAXK AT A PARTI QLAR MOMENT & BEQ NS
TO UNDERSTAND HONTH NGS RELATE TO ONE ANOTHER

FORVAL- CPERATI ONAL  STAGE (AGE 114)
CH LD BEGA NS TO TH NK ABOJT TH NKI NG
CH LD TH NKS | N ABSTRACT TERVB W THOUT NEEDI NG CONCRETE OBJECTS.
CH LD CAN HYPOTHES| ZE ABOJT THI NGS.
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2.2.4 Formal (perational Period (11 years & above)

This period is the culmnation of the devel opnent of
cognitive structures. Schemata typically reach naxi num
qual itative devel opment by about 11 years of age or ol der;
sone adults never develop fornmal reasoning. The adol escent
is able to think logically in relation to all classes of
probl enms. He can sol ve hypot hetical problens, verbal problens
and can use scientific reasoning. The child with forna
operations can think about his own thoughts and feelings.
Formal operations evol ve out of concrete operations. The
process of assimlation and accommodati on constantly nodify
cognitive structures through the period of formal opecations.
Each structural change incorporates and inproves upon the

pr evi ous structures.

Thus, the process of devel opment of schemata begi ns

at birth and cul mnates in adol escence
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2.3 PIAGET S LATER WRK - HS VIEWS ON THE MENTAL CPERATI ONS

CF CLASSI FI CATI QN RELATIONS (SER ATIQN) & OONSERVATI ON

Piaget's original clinical method was highly dependent
on verbalizations. The exam ner posed questions in words and
the child was required to answer in the same way. The exaniner's
questions usually did not refer to things or events which were
i mredi ately present, and problens did not always involve concrete

obj ects which the child could nmani pul ate or even see.

After sone experience with this method, piaget came to
feel that it was inadequate. The child mght not understand
everything said to him particularly if words did not always
refer to concrete objects. Even if the child did understand
per haps he could not adequately express in words the full extent
of his know edge. Consequently, Piaget, nodified his procedure

and the result is what we call "the revised clinical method".

The new nethod i nvol ves posing questions concerning concrete
materials, allowng the child to answer by mani pul ating the
materials, introducing counter argunents and stating queations

and pursuing answers in a flexible and unstandardi zed way.

Following is a note on Piaget's study of classification,

seriation and conservation in children.
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2.3.1 CLASSI FI CATI ON

Wsing the revised clinical nethod Piaget studied
classification in children. According to him there is a
primtive sort of notor classification in the sensori-notor
period (0-2 years) when the infant applies to objects in the
envi ronment. Fromabout 2-4 years, the child begins to
classify collections of objects in a May that is quite primtive.
He uses the preconcept. Sonetimes he fails to see that one
i ndi vidual nenber of a class remains the sane individual
despite slight perceptual changes; and sonetimes he thinks
that two different menbers of the same class are the same

i ndi vi dual

Between 5-10 years, the child' s classificationis still

faulty in several ways. There is the phenonena of | uxtaposition,

inability to see that several objects are indeed nmenbers of the
sane class. There is also syncretism the tendency to group
toget her a nmenber of disparate events into an illdefined and
illogical whole. Piaget makes a nunber of points about the

classes forned froman original array (Qpper & G nsburg, 1979).

(1) No object is a menber of both classes simltaneously ie, a
large red triangle is in the class of triangles and not in the

class of circles. Thus, the classes are mutual |y excl usi ve or

di sj oi nt.
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(2) Al nenbers of the class share sone simlarity eg, a snall
blue circle, alarge pink circle share the property of circularity,

Grcularity is thus the defining property, the crucial attribute

of the class, ie, we include in the class of circles any object

which is circular ie, circularity is the intension of the class.

The defining property or intension of the other class would be

triangul arity.

(3) Each class can be described in terns of a list of its
menbers. Instead of describing a class in terns of its defining
property or intension, we rmay sinply list out the objects in a
class (as a large red or snall black etc). Such a list

is an extension of the cl ass.

(4) The defining property of a class determnes what objects are

placed init. |In other words, intension defines extension.

There are three stages of developnent - the first two

called the preoperational which occurs between 2-7 years and

the third stage - that of concrete operations from7-11 years.

Stage 1; To test, classification in the 2-5 year ol ds, Piaget
presented themwth geonetric shapes of wood and plastic. The
shapes included squares, triangles, rings and hal f-rings all of

which were in several colors. The shapes were m xed toget her
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and the child was told; "Put together things that are alike"

and sonetimes additional instructions were given.

The children displayed several nethods of grouping the
objects. The method was the "smal l partial alignment”. Wth
this nethod the child uses only sone of the objects in the
original array and puta themtogether in several ways w thout any

overal | guiding pl an.

Eg: a child nay begin by putting six half rings of various
colors in a straight line, then put a yellow triangle on top of
a blue square and later put a red square in between two bl ue
triangles, then put squares and triangles in no particul ar order,

inastraight |ine.

The smal |l partial alignments are not true classes for
several reasons - one, that intension does not define extension
and secondly, the child does not operate under an overal
guiding plan like a systemof rules (defining properties) which

organi se the way in which he arranges the objects.

Cher children of this age nade use of georetric figures
to construct interesting forns or pictures, eg, a child rmay
arrange a nunber of circles and squares to represent a |ong
vertical object and call it the leaning tower of Pisa or a

Qutub Mnar. Piaget calls these productions as conpl ex objects.

This again is not a true class. Figures are not placed in a
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conpl ex obj ect because they share sone defining property;
rather extension ia determned solely by the requirenents of

the picture under construction.

In another investigation, Piaget presented children of
the same age with nongeonetric figures for classification -
little toys which included people, horses, aninals and so on.
The results again showed an inability to formclasses. Eg,
in Piaget's study, one child put two dolls in a cradle, than
two wheel barrows together, then a horse. Wen the exaniner
asked the child for all the objects like a horse, she gave

himall the animals and then a baby and two trees.

This indicates that although the young child nay
perceive simlarities anong the objects these do not fully
deternm ne what objects go into the collection, ie, this child
saw that all animals ware in some respect simlar and gave
themto the exam ner when he asked for objects |ike the horse.
If the child had stopped there, she mght have forned a class
whi ch was based on the defining property of 'aninal ness'
However, she went on to throwin the baby and the two trees.
The simlarity that she first perceived did not fully determne
whi ch objects were to be grouped together (extension). It is
as if the child had forgotten about the initial defining property

and then switched to the other.
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Stage 2; Children fromabout 5-7 years produce collections
which seemto be real classes. Wen presented with the earlier
described situation one child produced two | arge coll ecti ons,
one of which contained all the polygons and the other the

curvilinear forns - each subdivided further.

FORM 5
Fig.1
/\
PoLYGONS CURVILINEAR FORMS |
SQUARES TRIANELES, RINGS HALF-RINGS
Fig.2
SAUARES CIRCILES
/\ /\
BLVE RED BLACK WHITE.

Pol ygons for eg, contained separate piles of squares,
triangles etc and the curvilinear forns invol ved separate
collection of circles, half rings etc. The child thus, not
only forns classes but also arranges them hierarchically as

shown in Fig. 1.

The child' s activities were found to be characterized

in several additional ways:



-29-

(a) He places in the appropriate collection all of the objects
which were ininitial array. The younger child did not do this;

he |eft a few uncl assifi ed.

(b) Intension fully defines extension ie, the child defines
a collection on the basis of the defining property of (say)
circularity, all circles gointo that pile and none is placed

in any ot her.

(c) A agiven level of hierarchy, simlar defining properties

are used to determne collections.

EG inFig.1, at the lower level of hierarchy, all of the
collections are defined in terns of geonetric forns - squares,
triangles etc and it is not the case that sone collections are

defined by formand sorme by col or.

Thus, the child fromabout 5 7 years produces rather
el aborate hierarchical collections which deserve to be called

true cl asses.

Piaget feels that a child at this stage fails to com
prehend one crucial aspect of the hierarchy which he has
constructed. The child does not understand key relations anong
different levels of hierarchy. This was the probl em of class

i ncl usi on.
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Pi agat investigated the understandi ng of inclusion
relations in children of various stages. For 5-7 years, he
presented each of his subjects with a nunber of picture of
flowers and other things. The child was first required to
group the pictures in any way he wished and than asked a
nunber of questions concerning inclusion relations. He found
children from5-7 years constructing collections whi ch seened

to involve a hierarchy.

For eg., consider Fig.3

Pictures
FLOWERS OTHER THINGS
PRINULAS OTHER FLOWERS

YELLOW OTHER

It was seen that this child had constructed a hierarchica
arrangenment of materials but he maintained that yellow prinul as
did not forma smaller collection than the prinulas as a whol e,
and that the prinulas did not forma smaller collection than
flowers as a whole. Both of these answers were wong for, the

part is smaller than the whole fromwhich it derives.
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Pi agat postulates that once the child has divided a
whol e into two subgroups, he cannot think simnultaneously in
terms of the larger collection and the subdivision which he has
constructed fromit. He has to conmpare the "sige" of one
agai nst that of the other. Under these conditions, the child
focusses or centres on tha collection ha can see and ignores
the original collection, which no longer is present inits
initial state. And since he centres on the part, ignoring

the whol e, his answers to inclusion are often w ong.

Stage 3: The stage 3 which is concrete operational (7-11 years)
the child has a mature notion of class, particulary when rea

obj ects are involved. The child sorts them by defining pro-
perties, understands the relations between class and subcl ass

and so forth.

Pi aget stresses that the age norns describing classifi-
cation are only approximate. A particular child may pass from
stage 1 to stage 2 at 6 years and not necessarily at 4 or
5 years. One child may spend four years in the sane stage.

He however nmintains that the sequence of devel opnent is
invariant. The child must first be characterized by stage 1
before he can advance to stage 2 and then stage 3. Piaget also
points out that a child may or may not be necessarily in the
sane stage of devel opments with respect to different areas of

cognition, ie, a child nmay be in stage 1 with respect to
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classification and in stage 2 of nunber devel opnent. Thus,
a child may be slightly nmore advanced in sone categories of

thought than in others.

e inportant issue regarding classification and all
other concepts studied by Piaget is the generality of findings
for children in different cultures. Recently much cross
cultural work has been carried out to determ ne whether
children in different culture enploy the types of reasoning
described by Piaget and whether the sequences is invariant
across cultures, as he proposes. per (1979) studying rural
and urban children in South East Asian countries, Thailand &
Mal asia has found that although the ages nay vary, the sequence

of devel oprment is sane in different cultures.

2.3.2 RELATI ONS

As in the case of classification, Piaget returned to the
problemof relations in his later work. Using his revised
clinical method, he performed several interesting studies on
ordinal relations. These studies involving children from
4 to 8 years of age usually detect three distinct stages of
devel opment - Stage 1 lasting from4-5 years, stage 2 from
5-6 years and Stage 3 from7 years and above. The first two

stages are preoperational and the last one is concrete operational
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whil e the age norns are approxi mate, the sequence is crucial.

Stage 1: One study was concerned with the ability to construct
an ordering of a collection of 10 sticks which differed only
insize (A, B, C D...) Piaget presented the child with the
sticks in a randomy organised array and asked himto sel ect
the sam lest fromthe [ot. After this an instruction |ike
"Now try to put first the smallest, then one a little bit

bi gger and so on". In another study, the child was asked to

meke a staircase from sticks.

When confronted with thia problemchildren in Stage 1
showed several reactions, none of which was successful. Sone
children produced random arrangenments of sticks like H E, B, J etc.
QG her children managed to ordar a fewsticks, but not all of

them- eg, ABCDHFEetc.

Wien it cone to nmaking a staircase fromsticks, he
found that the child in this stage constructs an ordering, but
only by ignoring the length of each stick ie, the child focuased
(centers) on one aspect of the problem (putting tops in order)
but ignores another equally inportant aspect (arranging

the bottonms in a straight line).
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To summarize, the child at this stage cannot form
a systematic ordering of any nunber of objects although he

is sonetines able order a few of them

Sage 2. Presented with the sane problem children in the
second stage generally succeed in constructing the ordina
arrangenent of sticks so that A<B<C<D<E<F<G<H<I| <]
But the child does not build the ordering wthout difficulty.
The child sonetimes begins by ignoring the bottons of the
sticks as in stage 1. Sonetines he nmakes many errors |ike

A <D< Betc and takes a long tine to recogni ze and correct
them The child continually rearranges his ordering and
shifts the sticks fromone position to the other.
Essentially, the child s procedure is one of trial and error.
The child at this stage does not enploy a |ogical procedure
and he fails to make systenatic conparisons between a given
stick and the one immedi ately proceeding it and all those

fol | ow ng.

This tendency is further reveal ed by the addition of
one nore problem After constructing the ordering A through
3, the children were given a new collection of ten sticks each
of these could fit in between a pair of sticks of the first
series. Children of stage 2 had great difficulty with this
problem Some children however succeeded in producing the

correct ordering but only after considerable trial and error.
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These difficulties were attributed to several factors. e
factor appeared to be that the child perceives the origina
series aa a whole and finds it hard to break up the series into
smaller units. Children of this stage did not approach the
problemw th a guiding principle. They also had difficulties
in deciding that a given elenent of the new series at the

sane tine was bigger than one stick in the first series and
snmall er than the next larger stick in the first series. The
child trust coordinate these two relations but fails to do so

consi stently.

Piaget also went on to study the child s ability to
construct equival ence between two separate ordering (which
i nvol ve equal nunber of elenments). He presented children with
10 doll's, A-J, which ware presented in a random di spl ay and
which could be arranged in order of height and with 10 sticks,
A -J', also randonmty arranged, which could be ordered in size.
The sticks were snaller than the dolls and the differences between
adj acent pairs of a ticks were snaller than between pairs of
dolls. The intension of the instructions was to get the child
to produce an ordering of the dolls and of the sticks and to
nmake each nenber of one ordering correspond to the appropriate
nmenber of the other ordering. Thus, doll A should have the
stick A and doll Bthe stick B and ao on. Piaget calls this

process the placing of orderings w th one-to-one correspondence.
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THE EQU VALENCE OF RELATI VE PCSI TICN - DOLLS & STACKS

He found that children of this stage could produce a
one-to-one correspondence of dolls and sticks, but only in a
trial and error fashion. Mst often the child was found to order
the dolls (by trial & error) and then order the sticks (by
trial & error). After constructing these two separate
orderings, the elenments were put into one-to-one correspondence.
Thi s procedure, though works is cunbersone. Wat Piaget says
is that the child in this stage does not suceed in setting the
two orders into one-to-one correspondence. He seers to have

establ i shed that the orderings are equivalent.

Stage 3: By 6-7 years, the childis successful in all these
tasks, says Piaget. Wen asked to construct a single ordering
of sticks differing in size, he can easily do it - over all plan

is used as a guide here. Wen asked to place additional new sticks,
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the child in this stage can do so with alnmost no error.

He can conpare one of the new sticks with two in the origina
ordering sinultaneously, unlike the child in stage 2. He
coordinates two inverse relations - bigger and snaller than.
However, as in the case of classification, the one limtation

is that the child can deal with relations on a concrete |evel only.

The concrete operational child can construct orderings,
put two such orderings into one-to-one correspondence, and conserve
the resulting equival ences. The child s ability to mani pul ate
relations formintegrated and conprehensive structures. Piaget
posits that each of the child s mental operations cannot be
understood wi thout reference to the others of which he is
capabl e. These according to himare to be interpreted in terns

of conpl ex systens of operations.

2.3.3  NAMBER

Piaget states that the ability to understand cl asses and
relations is basic to mature concepts in nmany areas. Wile
refering to the concept of nunber, Piaget does not inply
conputational abilities which can be carried out easily by
rote and nenorization and without understanding. For, a child
may nenorize the tables but nay not be understanding the basic
concepts underlying them Piaget asserts that for nature under-
standi ng of nunber such rote menorization is not sufficient and

nust be acconpani ed by a mastery of certain basic ideas - one-

to-one correspondence and conservati on.
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2.3.4  CONSERVATI ON

The characteristics of preoparational thought described
earlier function as obstacles to |ogical thought. However, they
are essential for the devel opment of |ogical thought and occur

naturally and are very clearly seen in conservation probl ens.

Pi aget and his co-workers devel oped certain probl ens
now cal l ed the conservation tasks to assess the children's
 evel of conceptual devel opnent and their |evel of attainnent
with respect to the concepts involved. CONSERVATION is the
conceptual i zati on or schematization that the anount of or
quantity of a matter stays the sane regardl ess of any changes

in an irrel evant di nensi on.

Eg., If arowhas 8 coins and we nove them farther
aoart in the row, we still have 8 coins i.e, the nunber of
coi ns does not change when a change is nade in anot her,
irrel evant dinension say, the length of the row. An awareness
of nunber invariance would inply an ability to conserve nunber

and that the correspondi ng schemata have devel oped.

This level of conservation ability is a neasure of the
type of intellectual structures the child has devel ooed. A
preoperation child typically cannot conserve - is, he cannot
hol d one dinension invariant in the few of changes in other
di mensions. By the end of the praoperational periodis, by

7 years sone conservation structures usually devel op.
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The devel opnent from non-conservation to conservation
is a gradual one; the change being largely a function of cognitive

and sensorinotor actions of the child, says Piagat.

Conservation of Nunber:

If a 4 to 5 year old is presented with a row of checkers
and aaked to construct a row xx that is same, he typically
construct a row of tha sane length, but his row may not correspond
in the nunmber of elenments to the nodel. The typical construction
is one where the child places tw checkers one opposite each of
the and checkers in tha nodel and then filling in a nunber of
checkers without one-to-one correspondence. |If there is

correspondence, it is by accident (Piaget, 1967).

The 5 to 6 year old is usually a little nore systematic.
VWhen he is asked to performthe same conservation task, he uses
one-to-one correspondence and nmakes each row equal in nunber and
length to the nmodel. But if the child sees one row I engthened
(transforned as shown below in fig.) wi thout any change in the
nunber of elements, the child declares that they are no |onger
equivalent. This is true even when if he counts the el enent
in each row. The preoperational child holds that the rows are
equi valent only as long as there is a visual correspondence
in tha length of arrays.

Fig. 5

*eF o 0o 00 ® % 0 0 0 o
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The typical child of 5 or 6 yaars does not conserve
nunber. He ia unable to see that nunber of elenents in a
series does not change in the face of other perceptual changes.
According to Piagetian theory, the child nmakes a perceptual
instead of a cognitive response following the transfornation.
The child focusses or centers on one aspect of the event - the
length of the rows and ignores other salient aspects of which
he is cognitively aware, the nunber of objects. A so, the
child fails to focus on the transformation of stimulus arrays,
but focusses on each successive state as if it were independent
of the previous states. (ne to all this the child ends up with
a perceptual response. Wen confronted with a probl emwhere
cognitive and perceptual solutions conflict the child nakes
deci si ons based on the perceptual cues and hence is "perception

bound" .

By 6-7 years, the child learns to conserve nunber. Con-
currently he decanters his perceptions attends to transfornations

and reverses operations.

Conservation of Area:

The second type of conservation problem studi ed by Piaget
reflected the child s concept of area. This was denonstrated
by the cows in the field probl em (Pi aget, I|nheldes and

Szam nska, 1960). Two sheets of green paper of sane size were
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pl aced before the child, and the cow (toy or paper cut out)

was placed in each field as shown in the figures bel ow




-42-

It was explained to the child that there were two
fields of grass and a cow in each field. The child was
asked, "which cow has nore grass to eat?". Tha typica
response was that both cows have the sanme anbunt of grass
to eat. Once visual equival ence of area uas established,
the child was shoun a barn (bl ock) being placed in the field
and the question was repeated, "which cow has nore grass to eat?"
Again the response was typically that they both have the same
amount of grass. A second block was than placed in each field
(Fig. 6 b); but inthe first case, the second field ia placed
away from the first, the second block is placed adjacent to the
first in the other field. The sane question was asked. The
nonconserving child answered that the cow in the second field
(bl ocks adj acent) has nore grass to eat. The reasoning inplied
here suggests that the field with two adjacent barns (one set
of barns) has nore grass area than the field with two barns
separated (two sets of barns) even though the barns are seen
as the sane size. The child who can conserve says that they both
have the sanme anmount to eat. The conserver reasons that the
pl acement of barns is irrelevant to area. Tha inmportant thing

is the nunber of barns.

The non-conserving preoperational child makes a perceptua
response; he is unable to decanter and attend to all the salient
aspects of the event, nor does he follow the transformations that

take place. Each new placenent is independent of the previous.
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Thus, as with conservation of nunber, preoparational child fails
to conserve. Not until 7 to 8 years of age is conservation of

area usual ly attai ned.

Conservation of Liquid:

Yet another type of problemis the conservation of |iquid.
The preoperational child s inability to conserve |iquid can be
shown with the classic study of Piaget. In this, the child

presented with two contai ners of equal size and shape as shows in

Fig. 7 bel ow
ﬁé?r
=
e == == B

The child is asked to compare the amount of liquid in the two
containers. A few drops are added to one, if needed to establish
equi val ence of volume. W en equivalence is attained, the liquid
fromone of the glasses is poured into a taller and thinner

glass (or shorter and wi der glass), and the child is again

asked to compare the two containers holding liquid. As in the
earlier case, an irrelevant dinension has been changed. The

typi cal preoperational child no | onger sees the two containers as
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equi val ent in volunme and declares that one or the other
(usually the taller and thinner container) has nore liquid
Reasoni ng here again is based on the height of one colum of
liquid conmpared with the other. This is a typical non-conser-
vation response. |If the liquid is then poured back into the
original container, visual equivalence is usually achieved

again for the child, though not because the child conserves

Agai n, the preoperational child typically does not
attend to all the transformations that he sees. He centers
on the perceptual aspects of the problem his reason is not
logical; reversibility is not present. It is not until the
child enters the period of concrete operations (7-11 years)
that liquid conservation is usually present. Liquid problens
of this type are usually solved after 7 or 8 years. More
sophi sticated volune conservation problens such as those
requiring the neasurenent of displaced water when an object
is immersed, are not solved until 12 years of age (Piaget

and | nhel des, 1969).

Pi aget states that the child does not devel op conservation
schemata overnight in an all-or-nothing manner. Conservation
concepts are required slowy after nuch experience and subsequent

assim |l ation and acconmobdati on.
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Al so, the acquisition of schemata pernitting conservation
does not take place at the same time in all areas - a particul ar
sequence. Conservation of nunber is usually attained before
ot her conservation skills, and conservation of volune is usually

attained | ast.

Tabl e 2 shows the ages when the structures permtting
conservation are typically acquired. This devel opmental sequence
suggests that the ability to conserve volune inplies the ability
to conserve | ot, area, substance and nunber ie, previous |evels

are/ have been attai ned.

TABLE 2

QONSERVATI ON CF ACE (in years)
NUMBER S-6
SUBSTANCE ( nass) 7-8
AREA 7-8
LIQU D 7-8

HEl GHT 9-10
VALUME 11 - 12
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2.4 LANGUACE & THOUGHT - PI AGETI AN M BW PO NT

The norment we tal k of |anguage and thought, the question
that springs up is - "Wich conmes first - |anguage or thought?
whether the notion is present even before the energence of

| anguage or verbal expression..."”

According to Piaget, |anguage and thought have i ndependent
roots; they are interrelated at the sate tine i ndependent.
There are two aspects which are inportant: (a) Prelinguistic

thought & (b) preintellectual speech.

Prelinguiatic thought refers to the onset of thought
before that of |anguage. Piaget cites 'synbolic play',

"deferred imtation', and 'nental inagery' as exanpl es.

Synbolic play - children play with things |ike sticks, tincaps
etc which becone representative or synbolic of

certain other objects.

Deferred Imtation - eg., children see sonmethings and at a later
time, these chains of thoughts are conveyed w thout speech, by

imtation.

Mental inmagery - eg., identifying people wthout being able to

name them Here, thought occurs before speech.
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Pra-intellectual speech refers to speech w thout content

and it does occur in a child too. eg: vocal play, babbling etc.

As a child grows up, these two processes of pralinguistic
t hought and preintellectual speech interact and beyond a
particular stage it becomes difficult to separate the two.
Verbal i zati ons need not occur necessarily before understandi ng.
The two can be separated but very often they nerge. Piaget says
that | anguage does not fully shape the child' s nental activities.
It nakes a contribution by making/helping in furthering

t hought. Verbal weans help in clarification and organization

Piaget's argunent is that the capacity to synbolize
things to oneself and others is what we nean by thought; and this
precedes | anguage, |anguage being the neans of synbolization
Language being abstract and al so an advanced nmeans of schanm-
tization hel ps 'thought' in attaining equilibrium Thus thought

i s possible wthout | anguage, but only on a very prinitive |evel

Al so, child acquires mature thought only after a |ong
process of devel opnent in which |anguage is one factor
Simlarly, language is a necessary but not sufficient condition
for propositional logic. Since |logical operations follow a
schedul e of their own, it is influenced by |anguage rather than

bei ng a product of |anguage.
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Pi aget and Inhelder cite two studies that support
their contention that |anguage is neither a necessary nor
sufficient condition to ensure the devel opment of 1ogica
t hought. They quote the studies of deaf nutes wherein it
was found that they develop |ogical thought in the same sequence
as normal children but with a delay of 1-2 years. Language
devel opment is seen here as a facilitator of cognitive devel op-
ment but not aa a prerequisite necessary for cognitive devel op-

nment .

Thus, for Piaget, the devel opnent of reasoning or thought
i s independent of |anguage and has its own way and will cone

about in a child despite the presence or absence of |anguage!
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2.5 STUDIES ON COGNITI' VE DEVELOPMENT IN THE HARD CF
HEARI WTHN A PIAGETI AN F

Piaget'a work triggered interest in the w nds of
several investigators. Studies were done on the deaf youngsters
to resolve the controversial |anguage-cognition issue. It was
held that if they could develop cognitively in a pattern sinilar
to that of normally hearing children while having no | anguage,
it would prove that cognitive devel opnent could take place
wi t hout | anguage. The fact is that findings concerning deaf
youngsters have not resolved this issue. In sone areas of
cognitive devel opnment, they are on par with their hearing
peers; in others they are retarded; and in still others they
excell. The presupposition of their having no |anguage again
is open to question and further some aspects of their |anguage
devel opment are unaccessi bl e because of the reliance of these

assessnents on | anguage instructions.

Furth (1963, 1964, 1966, 1971) was one of the first few
i nvestigators who had attenpted assessing the cognitive abilities
in hearing and hearing inpaired. Furth reasoned that if
cognitive devel opnent is not dependent on |anguage, then one
woul d expect hearing inpaired children, despite their linguistic
deficits, to develop these abilities in much the same manner as

hearing children.
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Furth administered nodified Piagetian tasks to
hearing inmpaired children whose on the basis of their
chronol ogi cal age ( 8 years) would be expected to be in
Piaget's concrete operational (Furth 1966) and formal opera-
tional stages (Furth & Younisa, 1965; Younisa & Furth, 1967
Youni a3 & Robertson, 1970). Because no retardation was found
in the perfornmance of the younger or even the ol der hearing
i npai red children on these tasks, Furth concluded that the
results supported the Piagetian view that the genetic roots
of |ogical thought are sensorinptor actions and not necessarily
| anguage skills. Even though Furth concluded that there were
no inportant differences between the cognitive achi evenents
of the hearing and hearing inpaired children, small differences
in favour of hearing children were in fact found. Furth
attributed these differences to hearing inpaired children's
difficulty with the verbal aspects of the tasks not to funda-

mental differences in cognitive skills.

O eron and Herren (1961) in their study found that deaf
children were handi capped when verbal behavior was part of the
experimental procedure. To study the performance of deaf on
conservation tasks, they devised a series of three figures
consisting of a scale pictured as |leaning toward one or the
other side or being in perfect balance. These pictures were

to be equival ent synbols of the words "sane wei ght", "heavy on
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one aide" or "heavy on the other side" respectively. Testing
children of various age groups, Oeron reported that deaf
children appeared to be retarded as nmuch as 6 years in
conparison with the hearing group. He also reported of a
simlar difference between hearing and deaf children in
grasping the principle of quantity of liquid. deron

beliavad that Piaget's theory does not sufficiently enphasize
the role of language in the devel opnent of cognitive behavior,
and that his study supports a stronger contribution of

| anguage (cited in Furth 1965).

Furth (1964) conducted nodified replications of Aeron's
study. He believed that inspite of Oeron's precautions and
pretraining, the use of pictorial synbols introduced a new
difficulty which was mainly responsible for the results.

And hence he attenmpted to nmke use of a nore natural nonverba

synbol for the crucial concepts of "sane", "heavier" and "nore".

To investigate the conservation of weight, Furth (1964)
studied 22 B year old deaf children in a state school for the
deaf. He had also studied two control groups of normal hearing
children - one group of 8 year olds from second grade and the

ot her group of 6 year olds from first grade.

In this study, deaf and hearing children first judged the

wei ght of two simlar-cooking clay balls to be equal. The shape
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of one of the balls was then changed and they were asked

again to indicate which one was heavier or whether both were

of equal weight. Since deaf children, particularly at an

early age are unable to conprehend a verbal sequence expressing
that question, a training procedure with different weights

was devised, as well as a manual response.

During the pretraining sessions, the experinmenter placed
an 802 weight in the palmof each hand and noved both hands
in a horizontal fashion, than encouraging the child to
imtate this novenent. Followi ng this, one 802 weight was
exchanged for a 402 weight and the experimenter taking a
wei ght in each hand | owered the hand with the heavier weight.
The wei ghts were than exchanged and the experinmenter |owered
the other hand. The child was then told to imtate the experi-
menter in his gestures of sane weight (horizontal notion) and
heavi er (downward motion). These gestures were thought to be
relatively easy to grasp and to approximate the natural ness
of | anguage. The second stage of pre-experinental procedure
was then conducted with three balls of clay (two alike and one

smal ler).

This was followed by the experinment which was conducted

in 13 steps.



-53-

Step 1. Two simlar balls.

2. One ball -one snake.

3. Half a ball - one snake.

4. Two simlar balls.

5. One ball - two halves of the other ball.
6. One ball - one half ball.

7. Two simlar balls.

8. One ball - one ring.

9. One disc-one ring.
10. Half disc & half ring.
11. Half disc & half ring in both hands
12. One ball - one ring.

13. Two simlar balls.

Tha results indicated that the performance of these deaf
children (mean age 8.5 years) was simlar to that of hearing

first graders (6-10 years).

Templin (1950) found that scores of the deaf and the
hearing children whom she studied did not differ significantly
for any of her subjects related to classification. However, the
scores of the hearing children on the subtests related to
anal ogy were significantly higher than the scores of the deaf
children. Tenplin suggested that analogies are less likely to

be di scerned conuretely in daily life, and that this fact may
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explain the differences in the scores for the deaf and

the hearing children.

Rosenstein's (1960) study also did not show any difference
in scores for the deaf and the hearing children. He studied
60 deaf and 60 hearing children in the age range 8-12 years
and found no differences. Simlar results were also reported
by other investigators like Kates, Yudin & Tiffany (1962) who

i nvesti gated concept attainnent in deaf and hearing adol escents.

In one of Furth'a first studies (1961) the classification
behavi or of 180 deaf and 180 hearing subjects ages 7 through 12,
was examined. The children underwent three classification tasks -
objects that were same, objects that were simlar and a third
of objects that had opposite characteristics. The deaf and
hearing children perfornmed equally well on the first two Kinds
of tasks, reflecting an ability to mani pulate the concepts of
saneness and simlarity. However 96%of hearing children were
able to complete successfully those tasks reflecting the concept
of "opposite” while only 78% of the deaf children were able to
do so. Furth suggested that hearing subjects did not "truly"
understand the concept of opposition any nore conpletely than
the deaf subjects did, but their nastery of |anguage enabl ed
themto give the inpression that they did. This explanation would

seam to be weak, particularly when the whole thrust of Furth's
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i nvestigations and tha eventual conclusion that he drew, was
that |anguage in and of itself has little influence on the devel op-

nent of |ogical thought (Meadow, 1980).

Meadow quotes an alternative explanation from the franme
work of Blank's (1974) paper on the Cognitive function of
| anguage in the praschool years. Blank found that tha tasks
with which the deaf children had greatest difficulty were those
with instructions which could not be comunicated by neans of
gestures. Thus, one of the functions of |anguage is seen to be
to communi cate requests that have no visible referent and another
is the reverse ability of the experinenter to conprehend what his
subj ects are communicating. Unless both of these |anguage
functions can be perfornmed, the experinenter is unable to say
whet her the deaf child has or has not grasped a concept

(Meadow, 1980).

The ot her evidence supporting the notion that deaf and
hearing perform equally during the earlier stages of cognitive
devel opment, with a widening gap at |ater ages, is derived from
anot her study of Furth (1963). 1In this study, deaf and hearing
col l ege students were administered tasks requiring the nore
difficult - concept of transfer - the subject is required to
extrapol ate his know edge from one situation to another. The

deaf students did not performas well as the hearing subjects on
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these tasks. Furth suggastad that the deaf because of
their | anguage deficit were unable to use a prior sat or

price of know edge.

Both S lverman (1967) and Best (1970) report of results
whi ch suggest that a greater grasp of |anguage allows for a
hi gher standard of perfornmance on cognitive tasks on the part

of the deaf children.

Gol dstein (1987) conpared the performance of hearing
inpaired children uith hearing children on a range of non-verba
cognitive tasks to discover to what extent and in what areas
their cognitive abilities nmight differ. He found that, in
general, the hearing inpaired children |agged slightly but

not significantly behind the hearing on all tasks.

Thus, though several studies have investigated the
cognitive abilities of the deaf and hard of hearing, it stil
presents a picture of many unanswered questions and unresol ved

probl ens.
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CHAPTER |||

3 CURRENT STUDY - METHODS

The study of child |anguage devel opnent over the years
haa shifted from structure to meaning and nore recently, to
cognitive and pragmatic factors. The role of |anguage in
cognitive devel opnment has received nuch attention and this,
in fact has led to the rediscovery of Piaget's Theory of

Cogni ti ve Devel opnent.

Vet her | anguage is necessary or not for cognitive
devel opment has been a controversial issue since long especially
with regard to the earlier stages of devel opnent - preoperationa
and concrete operational periods. During the preoperationa
period (2-7 years) the child evolves from one functioning
primarily in a sensori-notor node to one who functions
increasingly in a conceptual and representational node. The
preoperational child s thought is characterized by new energing
abilities, the single nost evident devel opment being that of
spoken | anguage. Around 2 years of age the typical child
begins to use words as synbols in the place of objects. A
word cones to represent an object. To start with the child
uses "one word" utterances and soon his |anguage facility
expands. By 4 years, the child has largely nastered the use

of spoken | anguage. He can speak and use npst granmatica
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rules and can understand uhat he hears if it contains famliar
vocabul ary. Such a rapid devel opnent of synbolic representation
is instrumental in facilitating tha rapid conceptual devel opnent

that takes place now.

Piaget's own position here has been that |anguage is
nei ther necessary nor sufficient. W does however acknow edge
that | anguage may be necessary at the higher stages, at |east
for sone forns of reasoning which require operating on synbolic
forms thenselves (Piaget 1963), |In Chapter 2, we have seen
how various investigators have attenpted either to corroborate
or refute the Piagetian stand point, the results of these

studies, and the current view on |anguage cognition issue.

At this juncture, tha question that comes to our nmndis:

"GVEN A LINJSTICDEFIAT, WLL A HARD OF HEAR NG
CH LD PERFCRM DI FFERENTLY ON COGN Tl VE TASKS WHEN COWPARED TO

A NCRVAL HEARI NG PRECPERATI ONAL CH LD?" if yes,

"CAN VE CCRRELATE THE PERFCRVANCE WTH THE LINGU STIC

DEFI O T?"

The current project was undertaken to obtain a tangible

solution to the above nentioned question.
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3.1 Al M

(1) To study the role of language in cognitive devel opment
in the hard of hearing, in an Indian mlien and thereby

clarify the interrelationship of |anguage and cognition

(2) Qualitatively assess the performance of hard of hearing
children on specific preoperational problems like the

conservation tasks which require |anguage nediation.

(3) To check if the nmode of communication - oral vs sign
| anguage (total commrunication) can differentially

influence the performance on cognitive tasks.

3.2 METHOD:

The performance of two groups of hard of hearing children
on cognitive tasks based on a Piagetian frame work, was eval uated.
The responses were subjected to both a qualitative and a
guantitative analysis (see Chapter 4). The entire test format
and the response sheet used for recording are given in Appendix

A & B respectively.

3.3 SUBJECTS

Based on availability twenty six children in the
age range 4 years 7 nonths to 8 years 6 nonths were chosen as

subjects for this study. Qut of the twenty six, twentytwo
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bel onged to the praoparational group, the refraining four,
8 years olds were included in this study to conpare their

performance with the younger ones. These children were pl aced

under the follow ng groups:

QROP "A: CRAL GROP:. consisting of eleven children

inthe age range 4 years 7 nonths to 7 years 10 nont hs.

QROP 'A' : ORAL GROUP: consisting of four children

in the age range 8 years 3 nonths to 8 years 6 nont hs.

GROP 'B : TOTAL COMMUN CATI ON GROUP: consi sting of
el even children in the age range 4 years 11 nonths

to 7 years 9 nont hs.

This classification was based on the node of comunica-
tion used by the children - oral vs. sign. The children in
Goup 'A wused the oral node for comrunication while the
children in Goup 'B were invariably found to comruni cate both
anongst thenselves and with others in their imrediate environ-
nent using signs/gestures even though the enphasis at school

was on total commruni cati on.
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TABLE 3 : SAWPLE DI STRIBUTION IN THE CURRENT STUDY

SAMPLE (NUMBER OF CHI LDREN STUDI ED)

| NSTI TUTI ON ORAL GROUP TC GROWP

GROP "A GROUP ' A GROP 'B

ALL INDIA | NSTI TUTE 7 1
OF MEDI CAL SCI ENCES,
(Al MB) NEW DELHI

BALVANTRAY MEHTA VI DYA 1 1 8
BHAWAN, NEW DELH

GOVT. LADY NOYCE 3
SCHOOL FOR THE DEAF, -
NEW DELHI

OTHER NORMAL SCHOOLS 3 2

11 4 11
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Tabla 3 provides information on the sanple, sanple
source, size etc. Al children (in Goup A, A, & B) had
bil ateral profound hearing | osses. The sanpl e was obtai ned
fromdifferent Institutions at Del hi. Language used by
themwas either Hndi or English; however this was not a
criterion for selection. Mst of the children in the ora
grouo (Goup A & A) used a hearing aid and none of the
children in the Total communi cation group (Goup B) were
found to be using a hearing aid even thought they had been
prescribed one. Hearing inpairment in all cases was either
congenital or prelinguistic and none of them had any associ at ed

problens. Al of thembelonged to mddle class famli es.

Several other relevant factors |like age of prescription
and institution of anplification, years of use of hearing aid,
hours of speech therapy given, |anguage |evel of the child
were not taken into consideration while selecting the subjects
as it was difficult to control these factors. However, i nforma-
tion on these factors was taken into individual case histories.
D fferences whenever found to be significant have been di scussed
inthe light of all these factors (see Chapter 4) in the

i ndi vidual history.
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3.4 TOALS:

The Mysore cognitive capabilities test (MXCT) devel oped
by Padmini, T and Nair (1979) at Mysore, in India, was the test
used in the current study. This test which is based on a
Pi agetian frame work was standardi zed on a sanple of 300 nor nal
children for the age group 4.5 to 7.5 years. This test covers
a wi de range of cognitive concepts appropriate to children of

51to 7 years.

The Mysore Cognitive Capabilities Test (MXCT) has six
subtests - Metric Relations, Spatial relations, Tenporal
rel ations, Bel ongi ngness, Sign-synbol and Conservation - each

having 2-5 sets of test tasks (refer Appendix A for details).

In order to check the feasibility of admnistration of
the MXCT on a clinical population in this study, this test was
first admnistered to three hard of hearing children in the age

range 5-8 years. The follow ng observations were nade:

(1) Specific difficulties were encountered in getting
the instructions across and al so in checking whether the child
had conprehended the instructions or not on tasks of tenporal

rel ations, signs-synbols and spatial relations.
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(2) Admnistration of the entire test was very cunbersone

and tine consum ng.

Hence, the authors were consulted regarding the choice of
test itens to suit this population and the tine restraints.
In the light of the observations trade and the suggestions of
the authors, a decision was nade to use the tasks incl uded
under the three nental operations of seriation, classification
and conservation. Under the category of SER ATICN TASKS al |
those subtasts included under Metric Relations and one sub-
task of Matrix construction which was included under spatial
relations in the original test format were used. Thus for the

current study SER ATI ON TASKS incl uded the follow ng subtasks:

1. Length seriation
2. Area sariation
3. Mass eeriation
4. Vol ure seriation

5. Mtrix construction

Under the category of CLASS FlI CATI ON TASKS the follow ng

subt asks wer e i ncl uded:

1. dQassification of pictures
2. dassification of shapes

3. ldentification of the odd one out.
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In the original test format these have been incl uded

under the category of Bel ongi ngness.

Under the category of OONSERVATI ON TASKS the foll ow ng

subt asks have been i ncl uded:

1. Judgerent of Invariance of nunber.

2. Judgenent of Equival ence of two areas.
3. Judgenent of Invariance of nass.

4. Judgerrent of Invariance of |ength.

5. Judgenent of Invariance of liquid vol ure.

3.5 PROCEDURE

Personal data relevant to each individual child was

collected either fromthe parents, teachers or records.

The different tasks of the three mental operations of
seriation, classification and conservati on chosen for this
study, were admnistered over 2-3 sittings on different days,
each sitting ranging from30 to 40 mnutes. 1In seriation
tasks, the childis required to arrange el ements according

to increasing or decreasing size. dassification is another
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| ogi cal ooeration therein the child has to classify objects
and events and relate these classifications. Conservation is
the conceptualization that the anmount or quantity of a matter
stays the same regardl ess of any change in an irrel evant

di mension. For a child to solve a conservation problem the
related abilities to dacenter, follow transformations and

reverse operations are all very essential.

The test was adninistered as per instructions provided
in the MCCT format (see Appendix A) with suitable nodifications
whenever warranted. The help of the parent or the famly
menber acconpanying the child was sought if found necessary.
For the Group B (Total Communi cation group) the assistance of the
cl ass teacher was sought in the adm nistration of the test

and providing the instructions.

3.6 RECORDI NG

The responses were recorded verbatim on a response
sheet designed for this purpose (see Appendix B). The over al
behavi or of the child, verbal, non-verbal responses and ot her

observations when considered rel evant were not ed.

Anal ysis of data and results obtained are presented in

the followi ng chapters.
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CHAPTER 1V

RESULTS AND DI SCUSSI ON

In the current study the performance of two groups
of hard of hearing children in the age range 4 years 7 nonths
to 8 years 6 nonths, on three mental operation tasks of
seriation, classification and conservation was eval uat ed.
The Mysore Cognitive Capabilities Test (padmni, T, 1979)

was used for this purpose.

Results obtained by all the twentysix subjects on
different tasks of seriation, classification and conservation

wer e tabul at ed.

A't' test (for a small sanple) was conmputed to study
the difference between G oup A & Goup B on seriation and
classification tasks. A qualitative analysis of responses
obt ai ned on conservation tasks was done. The results obtained
have been discussed with reference to Piaget's findings in this
Chapter. Discussions in this chapter also covers the individual
differences within Goups (A A, & B) on each of the above
menti oned tasks as well as the differences between Goup A

and G oup B.
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DI SCUSSI ON:

4.1 SERI ATI ON TASKS

There were four subtasks under the category of
seriation, namely,
4.1.1 Length seriation (Ty, Tp Ts3, & Tyu)
4.1.2 Area seriation (Tq, & T,)
4.1.3 Volume seriation (T, & T))

4.1. 4 Matrix construction ((Ty, &T, & Ta)

Tasks under 4.1.1, 4.1.2 & 4.1.3 were adninistered
to all eleven children in Goup A four children in Goup A
and el even children in Goup B. Items of matrix construction
were administered only to those children who could conprehend
the instructions and had perfornmed successfully on the sub-

itens of the proceeding three seriation tasks.

Conparison of the over all performance of the Hard of

Hearing with Piaget's findings on normal children

Seriation is a cognitive operation which requires an
ability to mentally arrange el ements according to increasing
or decreasing size. According to Piaget a 4-5 year old pre-

operational child is unable to forma systematic ordering of any
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nunmber of objects, though he/she may at tines ba able to
order a few of them A 5-6 year old child generally succeeds
but only by trial and error. The child uses no logical rule
and fails to nake a systematic conpari son between a given
item and the one inmmediately proceeding it and all those
following, then it comes to 1-1 correspondence, this child
may succeed in establishing that the orderings are equival ent
but does not succeds in setting the two orders into one to
one corresoondence. Piaget's study reveals that by 6-7 years
the child is successful in all these tasks, he can coordinate
two inverse relations - bigger and smaller than, but only at

a concrete | evel.

Different kinds of seriation learning |ike conservation
learning, typically occur at different ages in an invariant
sequence. The child first learns to seriate length around
7 years of age; seriation of weight is usually attained around
age 9 and seriation of volune is not arrived at until 12 years

of age. (Piaget, 1967)
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TABLE 4: RESULTS CF PIACET' S STUWDY ON CRDI NAL RELATI ONS

(SER ATICON
STAE |(AGE CGF CH LDREN) PERFCRVANCE
STACE-1 4-5 years The child at this stage cannot form

(PRECPERATI CNAL) | systematic ordering of any nunber

of objects although, he is sonetines
able to order a fewof them

STATE-11 5-6 years The child at this stage generally
( PRECPERATI CNAL) succeeds in constructing the ordinal
arrangenents but not w thout difficulty.
Their procedure is one of trial & error.
The child does not enploy a |ogical
procedure and fails to make conpari sons
systematically between a given item

and the one imedi ately proceedings it
and all those follow ng. H acing of

ordering into one-to-one correspondence:

- the child in this stage does
not succeed in setting the two orders
i nto one-to-one correspondence but
seens to have established that the
orderings are equival ent.

STACE- I ] 7 years and Pi aget states that by 6-7 years, the child
above is successful in all these tasks; he
(.IC_P&.';:FE CPERA- can coordinate two inverse relations -

bi gger and snal | er than, however, only
at a concrete | evel .
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In the current study, the over all performance of the
hard of hearing children on seriation tasks was found not to
be very different fromthat of the nornmals as reported by Pi aget.
The younger hard of hearing children (4-5 years) perfornmed nore
by a trial and error nethod, required nore assistance and were
unabl e to nake appropriate deductions; nany a time they requested
to see the sticks together (in length seriation) to conpare
them Such responses as reported by Piaget indicate that the
preoperational child cannot nmentally order events in a series.
In this study, the 6-8 year old hard of hearing children perforned

qualitatively better, which again corroborates Piaget's study.

Conparison of the perfornmance of hard of hearing children
on the different subtasks of seriation (length, area & vol une)
reveals that these children too like the normals learn to
seriate length first (as seen on the scores). Most of the hard
of hearing children (excepting the Goup A and 6 year olds in
Goup A had difficulty with area seriation tasks especially
those tasks (T,) in which they were required to seriate cut out

triangul ar areas.

The task of treatest difficulty was that of volune
seriation. Al the hard of hearing children excepting the
Goup A children and 2 children in Goup A failed to perform

on task T, in volune seriation which required them to seriate
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based on the amount of liquid in the container. Even thoae

children who scored a maxi mum of 4/4 on this task required
assi stance or appeared puzzled when asked whether their

response was right.

Al these observations reveal that the performance of

the hard of hearing children is not different qualitatively

or quantitatively from that of the normals.

4.1.1 LENGTH SERI ATl ON:

There were four subtasks included under the category
of length seriation (refer Appendix A for details). Maximm

total score on this was si Xx.

Performance of children in Goup A on length seriation tasks:

Al the subjects in Goup A except S; (4 years 7 nonths,
and S, (5 years, F) scored 6/6 on tasks of length seriation.
S;. scored 1.5 points, for she scored a partial score of 1 point
on T; and 0.5 points on T, and scored no points on Tz and T,

S, scored 5.5 points scoring 0.5 points on T,.

Table 5A & A, show the scores obtained by children in

Goup A &A;, on tasks of length seriation.

F)
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SERI ATI ON  TASKS

LENGTH SERI ATI ON

TOTAL
SUBJECT | AGE SEX SCORES
T T2 Ts Ta OBTAI N-
Max: 2| Max:1 Max: 1 Max: ED
s, 4 yra.7 nos F 1 0.5 | 15
S, Syrs. F 2 0.5 1 2 55
S; 5 yrs. F 2 1 1 2 6.0
Sy 5 yrs.1 nmos F 2 1 1 2 6.0
Ss 5yrs.1 ms M | 2 1 1 2 6.0
Se 5yrs. 2 nos F 2 1 1 2 6.0
s, 5 yrs.9 nmos F 2 1 1 2 6.0
S 6 yrs.3 nmos F 2 1 1 2 6.0
8
. 2 1 2 .
S, 6 yrs.6 nos F 1 6.0
Si0 7 yrs.3 nos F 2 1 1 2 6.0
7 yrs.10 nos F 2 1 1 2 6.0
S
TABLE 5A;: SCORES OBTAINED BY GROUP 'A;' CHI LDREN ON LENGTH SERI ATI ON
TASKS
LENGTH SERI ATI ON
TOTAL
SUBJECT ACGE/ SEX SCORES
T T, Ts Ta OBTAI NED
S 8 yrs. 1 nos M 2 1 1 2 6.0
12
s 8 yrs. 2 nos F 2 1 1 2 6.0
Sis |8yra. 5 mos F 2 1 1 2 6.0
Sis 8 yrs. 8 nbs M 2 1 1 2 6.0
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Performance of children in Goup A on length Seriation Tasks:

Al the four children in this grouD in the age range
8years 1 nonth to 8 years 8 nonths obtai ned a naxi num score
of 6/6 on length seriation tasks. Al of themexhibited a
batter understanding of instruction and required very little

assi stance on these tasks unlike the younger ones. Their

f

perfornance was thus qualitatively better than that of the

younger hard of hearing children.

Performance of children in Goup B on Length Seriation Tasks:

Al the subjects in Goup B except Sy (6 yrs. 4 nonths N
and Sy (7 years 8 nonths, M scored a maxi numof 6/6 on tasks
of length seriation. Both Sy and S having failed to have
performed without assistance on T; and T, obtained a partial
score on these and hence an overall score of 56 on seriation

t asks.

Tabl e 5B shows the scores obtained by children in

Goup Bon length seriation tasks.
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TABLE 5B: SCORES OBTAI NED BY GROUP 'B' CHI LDREN ON LENGIH
SERI ATI ON TASKS
LENGTH SERI ATI ON TOTAL
SUBJECT AGE/ SEX T: T Ts SCORES
Max: 2| Max:1| Max:1 | Ta OBTAI NED
Max: 2
Sis 4 yrs.11 nos F 2 1 1 2 6.0
5yrs. mos M 2 1 1 2 6.0
S17
S 6 yr8. F 2 1 1 2 6.0
18
S 6yrs.2mos M 2 1 1 2 6.0
19
6yrs.4 nos M 1 1 1 2 50
Sz0
6yrs.6nms M 2 1 1 2 6.0
S21
6yrs. 9nos F 2 1 1 2 6.0
S22
6 yrs.8 nos M 2 1 1 2 6.0
Sz3
7 yrs.8 nos M 2 1 1 1 5.0
S24
7 yrs.8 nos M 2 1 1 2 6.0
S25
s 7 yrs.9 nos M 2 1 1 2 6.0
26
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Conparison of Goup A and GQoup B children on Length Seriation
Tasks:

There was no significant difference seen qualitatively
between the Goup A and Goup B children on Length Seriation
Tasks. The 4-5 year olds in both the groups needed nore
assi stance than the ol der ones. Mjority of the children
in both the groups with a few exceptions mentioned earlier

scored a nmaxinumof 6/6 on length seriation tasks.

Table 6 shows a conparison of scores obtained by

Goup A and Goup B children on Length Seriation Tasks.
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TABLE 6: COVPARI SON OF GROUP '"A' & GROUP 'B' CHI LDREN ON LENGITH SERI ATI ON TASKS
GROUP 'A (CRAL GROUP) GROUP 'B' (TOTAL COVMUNI CATI ON GROUP)
LENGTH SERI ATI ON TOTAL LENGTH SER ATI ON

SUB- SUB- TOTAL

JECT A(;E/ SEX T1 T2 T4 SGRE JECT A(;E/ SEX T1 T2 T3 T4
Max: 2| Max: 1 Max: 2| OBTAI NED Max:2 | Max:1 | Max: 1 | Max:2 | SCCRE

T, CBTAI NED
Max:
S; |4 yrs.7 nos F 1 0.5 - - 15 Sis 4 yrs.11 nos 2 1 1 2 6.0
S, 5yrs. F 2 0.5 - 2 55 S, 5 yrs. 8nos 2 1 1 2 6.0
S 5yrs. F 2 1 1 2 6.0 Sie 6yrs. 2 1 1 2 6.0
3
S, 5yrs.1 mos F 2 1 1 2 6.0 Sio 6 yrs.2 nos 2 1 1 2 6.0
s 5yrs.1 mps M 2 1 1 2 6.0 Sy 6 yrs.4 nos 1 1 1 2 5.0
5

S, 5yrs.2 nmos M 2 1 1 2 6.0 S,y 6 yrs.6 nos 2 1 1 2 6.0
S, 5yrs.9 mos F 2 1 1 2 6.0 Sy, 6 yrs.9 nos 2 1 1 2 6.0
Sg |6 yrs.3 nmos F 2 1 1 2 6.0 Sy 6 yrs.11 nos 2 1 1 2 6.0
S, 6 yrs.6 nmos F 2 1 1 2 6.0 Sy 7 yrs.8 nos 2 1 1 1 5.0
Sio 7 yrs.3 nmos F 2 1 1 2 6.0 Sy 7 yrs.8 nos 2 1 1 6.0
g, |7 yrs.10 nmos M 2 1 1 2 6.0 Spe 7 yrs.9 nos 2 1 1 2 6.0
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4.1.2 AREA SERATICN

Two subtasks (T, - seriation of cut out rectangul ar
areas and T, - seriation of cut out triangular areas) were
i ncluded under Area Seriation Tasks. The maxi num possi bl e

score under this category was 4.

Performance of Goup A children on Area Seriation Tasks:

El even out of fifteen children in Goup A scores 4/4
points on tasks of area seriation. The remaining subjects
S, (4 years, 7 nonths, F), S; 5years, f), Ss(5years 1 nonth, M
and S (7 years 3 nonths, F) received only partial scores on

T, and/or T, for the follow ng one or nore reasons:

(1) Only three itens in a rowwere correctly seriated from
ei ther end.

(2) the child failed to see subtle differences and produces the
sane errors consistently even after repeated attenpts.

(3) needs assistance in noting the differences by superinposing one

cut out on the other.

It was observed that all these four children had greatest
difficulty wth T, wherein the child had to |ook at the subtle

differences in the area of triangles and seriate them
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TABLE 7A shows the scores obtained by Goup 'A

chil dren

on Area Seriation Tasks and 7A; the scores obtained by Goup 'A

chil dren.

TABLE 7A: SCORES OBTAINED BY GROUP 'A CH LDREN ON AREA

SERI ATI ON TASKS

AREA SERI ATI ON TOTAL
SUBJECT AGE/ SEX . . SCORES
S 4 yrs. 7 nos F 2 1 3
5yrs. F 2 2 4
s, |
S3 5yrs. F 1 1 2
S, 5yrs. 1 mos M 2 2 4
Sg 5yrs. 1 nbps M 1 1 2
Ss 5yrs. 2nms F 2 2 4
S; 5yrs. 9 nmos F 2 2 4
S 6 yrs. 3 nns F 2 2 4
8
6 yrs. 6 nos F 2 2 4
Sq y
7 yrs. 3nos F 1 1 2
S10
S;; |7 yrs. 10 nos F 2 2 4
TABLE 7A; : SCORES OBTAI NED BY GROUP A CHI LDREN ON AREA SERI ATI ON
TASKS
AREA SERI ATI ON TOTAL
SUBJECT AGE/ SEX SCORES
T, Max: 2 T, Max:2 OBTAI NED
S 8 yrs. 1 nmos M 2 2 4
Si3 8 yrs. 2 nos F 2 2 4
Sia 8 yrs. 5ms F 2 2 4
Sis 8 yrs. 8 nbs M 2 2 4
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Performance of Goup A children on Area Seriation Tasks:

Al the four children in this grouo scored a
maxi num of 4/4 on area seriation. Thay could perform
accurately on the very first attenpt w thout any assistance,

follow ng instructions.

Performance of Goup B children on Area Seriation Tasks:

Mly one child out of eleven in Goup B (Sy,: 6 years
9 nonths, F) scored a naxi mumof 4/4 points on tasks of area
seriation. The renaining children excepting S;; obtained an
overal | score of 3/4 on area seriation. These children
received only a partial score of 1 on T, since they required
nore of assistance and denonstration for this task, especially
when conpared to children in Goup A Sy (7 years 8 nonths, M

failing on T, obtained only 2/4 for his performance on T; .

Table 7B shows the scores obtained by Goup B

children on area seriation tasks.
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TABLE 7B: SOORES GBTAINED BY (QROP 'B CH LDREN ON AREA
SER ATI ON TASKS

AREA 5ER ATI ON TOTAL
SUBJECT ACH SEX SOORE
T, Max: 2 T, Max:2 CBTAI NED
Sie 4 yrs. 11 nos F 2 1 3
S 5yrs. 8 nos M 2 1 3
17
6 yrs. F 2 1 3

Sis Y

S 6yrs. 2 nos M 2 1 3
19

Syo 6 yrs. 4 nos M 2 1 3
s 6 yrs. 6 nos M 2 1 3
21

6 yrs. 9 nos F 2 2 4

S22

S,s 6 yrs. 11 nos M 2 1 3
S 7 yrs. 8 nos M 2 - 2
24

Sys 7 yrs. 8 nos M 2 1 3
S, 7 yrs.9 nos M 2 1 3
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Conparison of Goup A and G oup 8 on Area Seriation Tasks:

It was observed that Group A children required |ess
assi stance and denonstrations on area seriation tasks when
conpared to Goup B children. G oup 8 children had a greater
tendency to over |ook the subtle differences especially on
T, and were seen to consistently produce the same error
patterns. This fetched them a | esser score on area sariation

tasks when conpared to Group A children.

Table 8 gives a conparison of scores obtained

by Goup A & B children on area sariation tasks.



-83-

TABLE 8: COWPARISON OF GROUP 'A' & GROUP 'B ON AREA SERI ATI ON TASKS

GROUP 'A  (ORAL GROUP) GROP 'B (TOTAL COWMUNI CATI ON GROUP)
AREA SERI ATI ON
SUBJECT | AGH SEX TOTAL | qumjecT | AGE SEX AREA SERIATION | AL
T, Max:2 | T, Max:?2 SOORE T, Max:2 T, Max: 2 SOORE
S 4 yrs. 7 nmos F 2 1 3 Si6 4 yrs.11 nos F 2 1 3
S, 5yrs F 2 2 4 S, 5yrs. 8 nos M 2 1 3
S 5 yrs. F 1 1 2 Sis 6 yrs. F 2 1 3
S, 5yrs. 1 nos F 2 2 4 Sis 6 yrs.2 mos M 2 1 3
Ss 5 yrs. 1 mos M 1 1 2 S20 6 yrs.4 mos M 2 1 3
4 .
S, 5yrs. 2nos M 2 2 S,y 6 yrs.6 nos M 2 1 3
S 5yrs. 9 mos F 2 2 4 S5, 6 yrs.9 nos F 2 2 4
7
SB 6 yrs. 3nos F 2 2 4 Sy3 6 yrs.11 nos M 2 1 3
Sy 6 yrs. 6 nos F 2 2 4 Sas 7 yrs.8 nmos M 2 - 2
S1o 7 yrs.3 nos F 1 1 2 Sy 7 yrs.8 mos M 2 1 3
Si1 7 yrs.10 mos F 2 2 4 Ss6 7 yrs. 9 nos M 2 1 3
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4.1.3 VOLUME SERI ATl ON

There were two subtasks (T, & T,) included under this
category) and the maxi num possi ble score wes 4 (refer appendix A

for details).

Performance of G oup A children on Volune Seriation Tasks:

Only two out of eleven children in Goup A scored 4/4
poi nts on tasks of volune seriation. The remaining children
had scored a maxi num of 2/2 points on T, but had failed to

score any on Ty

T, required the child to seriate the containers based
on the anmpbunt of liquid (volune), they contained. Invariably these
children seriated them based on hei ght of container even after

repeated instructions.

Table 9A and A, and B show the scores obtained by

Goup A & A children on volune seriation tasks.
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CH LDREN ON VOLUME

SERI ATI ON_ TASKS

SUBJECT ACGE/ SEX VAUME SERATION TOTAL
T Max: 2 T,: Max: 2 SOQORES
CBTAI NED
S1 4 yrs.7 mos F 2 - 2
S 5 yrs. F 2 - 2
s, 5 yrs. F 2 - 2
S, 5yrs.1 nmos F 2 — 2
Ss 5yrs.1 ms M 2 — 2
s 5yrs.2 nmos M 2 - 2
6
S; Syrs.9 nos F 2 - 2
Sy 6 yrs.3 nmos F 2 2 4
So 6 yrs.6 ms F 2 2 4
Si0 7 yrs.3 mos F 2 - 2
Sio 7 yrs.1Omws F 2 - 2
TABLE 9A;: SCORES OBTAINED BY GROUP ' A;' CHI LDREN ON VOLUME
SERI ATI ON TASKS
VOLUVE SERI ATI ON TOTAL
SUBJECT ACGE/ SEX SCORES
T, Mx:2 T, Mx:2 OBTAI NED
Sio 8yrs.1nos M 2 2 4
8 yrs.2 nos F 2- 2
S13
Si4 8 yrs.5ms F 2 2 4
8 yrs.8 mos M 2 2 4

S15
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Performance of Goup A children on Volunme Seriation Tasks:

Three out of four subjects in Goup A, obtained a

nmaxi mum score of 4/4 on volune seriation tasks. S;3 (8 years

2 months, F) obtained a score of 2/4 failing to performon T,.

Performance of Goup B children on Volune Seriation Tasks:

Al the eleven children in Goup 8 had difficulty in
conprehending the instruction for T, wherein the child was
required to seriate based on the amount of liquid in the
container. Despite repeated instructions, these children
seriated the containers based on size/height. However, all
the children performed successfully on T; following instructions
al one and hence an overall score of 2/4 on volure seriation

t asks.

Tabl e 9B shows the scores obtained by Goup B children

on volune seriation tasks.
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TABLE 9B: SCORES OBTAI NED BY GROUP 'B' CHI LDREN ON
VOLUVE SERI ATI ON TASKS
VOLUVE SERI ATI ON TOTAL
SUBJECT ACE/ SEX SCORES
T, Mx:2| T, Mx:2 OBTAI NED
4 yrs. 11 nos F 2 - 2
Sis
5yrs. 8 nos 2 - 2
Siz Y M
2 - 2
Sie 6 yrs. M
Sio 6 yrs. 2 nos M 2 - 2
S 6 yrs. 4 nos M 2 — 2
20
S21 6 yrs. 6 nos M 2 - 2
Sy, 6 yrs. 9 nos F 2 — 2
M — 2
Sy 6 yrs. 11 nos 2
Sy 7 yrs. 8 nos M 2 — 2
M —
Sps 7 yrs. 8 nos 2 2
S26 7 yrs. 9 nos M 2 — 2
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Conparison of Goup A and G oup B on Volune Seriation Tasks:

The performance of Goup A and Goup B children on
T, of volume seriation was the same. The difference cane
up in terns of their performance on T, of volume seriation.
The G oup A children appeared to have conprehended the
instructions but consistently made the sane errors. It
appears that they have not yet acquired the nmental operation
required for seriation based on volume. G oup B children
al so perforned poorly on T,; however unlike Goup A there
was no neans of ascertaining whether they had conprehended

the i nstructions.

Table 10 shows the scores obtained by Goup A and

G oup B children on volume seriation tasks.
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TABLE 10: COWMPARI SON OF GROUP 'A AND GROUP 'B' ON VOLUME SERI ATI ON TASKS

GROP A (ORAL CROUP) GROUP B (TOTAL COVMUNI CATI ON GROUP)
VOLUME SERI ATI ON TOTAL VOLUVE SERI ATI ON TOTAL
SUBJECT |  AGE/ SEX SCORES | SUBJECT AGE/ SEX SCORES
T: Max: 2| T, Max:2 OBTAI NED TiMax: 2| T, Max:2| OBTAI NED
S, 4yrs.7 nos |F 2 - 2 Sis 4 yrs.11 nos | F 2 - 2
S, 5yrs. F 2 - 2 Si7 5yrs. 8 mos | M 2 ; 2
S; S5yrs. F 2 - 2 Sisg 6yl’S. M 2 - 2
- 2 6 .2 M 2 - 2
S4 5yrs.1 nos | F 2 Sie yrs nos
Sy 5yrs.1 nos |M 2 - 2 Soo 6yrs. 4 nos | M 2 - 2
s 5yrs.2 nos |M 2 - 2 S, 6yrs. 6 nos | M 2 - 2
6
- 2 6 yrs. 9nos | F 2 - 2
S; 5yrs.9 nos |F 2 So y
2 4 6 yrs.11 nos | M 2 - 2
S, 6 yrs.3 nos |F 2 Sys y
4 7yrs. 8nos | M 2 - 2
s, 6 yrs.6 nmos | F 2 2 Soa y
- 2 7yrs. 8nos | M 2 — 2
Sie 7yrs.3 nmos | F 2 Sy y
S 7 yrs. 10 nos| F 2 - 2 So6 7yrs. 9nmos | M 2 — 2
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COVPARI SON OF OVERALL PERFORVMANCE OF GROUP 'A' & GROUP 'B'
ON SERI ATI ON TASKS:

The nean scores obtained on seriation tasks were
cal cul ated for both the groups, 't' test for a snall sanple
was used to determne if the difference between the neans

was significant.

Tabl e 11 gives a conparison of scores obtained on all

the three seriation tasks by Goup A and Goup B children.

Table 12 shows the nean values for Goup A and Goup B

and their 't' val ues.

"t' test revealed that though a difference in performance

between Goup A and Group B is noted it is NOT SIGN FI CANT.

Thus, no significant qualitative or quantitative difference
was seen between the two groups of hard of hearing children

on seriation tasks.
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TABLE 11: COVWPARISON OF GROUP 'A & GROUP 'B° CHI LDREN ON SERI ATI ON TASKS
secr | ace sex SER ATI ON TASKS TOTAL SERI ATI ON TASKS TOTAL
SCORE SUBJECT ACE/ SEX SCORE
LENGTH| AREA | VOLUME | OBTAI NED LENGTH AREA |VOLUME |OBTAI NED
. 3 2 6.5 .
s, 4 yrs.7 nos F 1.5 Sie yrs.11 nos F 6 3 11
. 4 2 11.5 rs. 8 nos M 6
s, 5yrs. F 5.5 St y 3 11
2 2 10. rs. M 6
S, 5yrs. F 6.0 0.0 Sis y 3 11
5yrs.1 nmos F 6.0 4 2 12.0 yrs. 2 nos M 6 3 1
S, Sig
5yrs.1 nos M 6.0 | 2 2 10.0 yrs. 4 nos M 5 3 10
SS SZO
5yrs.2ms M 6.0 | 4 2 12.0 yrs. 6 nos M 6 3 11
SG SZl
5yrs. 9nmos F 6.0 | 4 2 12.0 yrs. 9 nos F 6 4 12
S; Sz
6 yrs.3nps F 6.0 | 4 4 14.0 yrs.11 mos M 6 3 11
Sg Sz3
rs. 8 nosM 5 2 9
S, 6 yrs.6nops F 6.0 | 4 4 14.0 Sy y
7 yrs.3nos F 6.0 | 2 2 10.0 yrs. 8 nos M 6 3 11
Sj_o S25
rs. 9 nos W 6 3 11
S, 7 yrs. 10 nos F 6.0 | 4 2 12.0 Sy y
TOTAL: 124.0 TOTAL.: 119
MEAN : 11.27 MEAN : 10.81
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TASLE 12: MEAN VALUES FRGROP 'A & 'B ON
SER ATION TASKS & THEIR 't' VALUES
QROP ' A GROP ' 8'
(CRAL GROUP) | (TOTAL COMMN CATI CN
N= 11 N_GROUH P) t
TAX AGE RANGE: ACE RANGE: VALUES
4 yrs.7 nos to 4 yrs. 11 nos to
7 yrs. 10 nmos 7 yrs. 9 nos.
SER ATl ON 11. 27 10. 81 0. 65
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4.1.4 NATR X OGONSTRUCTI ON

As stated earlier, itens of matrix construction were
admni stered only to those children who coul d conprehend the
i nstructions and had perforned successfully on the subitens

of the preceeding three seriation tasks.

The subitens of matrix construction were admnistered
only to six out of fifteen childrenin Goup A& A. Qut of
the six, three belonged to Goup A,; the remaining three
bel onged to Goup Ain the age range 5 years 9 nonths to

6 years 6 nonths (S;, Sg & Sg) .

Tabl e 13 shows the scores obtained by Goup A& A
on Matrix test itens. nly two children S;: 8 years 1 nmonth
& Si5: 8 years 8 nonths) in Goup A, scored a naxi num of 6/6
on this task. Al the other children received partial scores
based on their constructions (as indicated in the test

format; see appendi x A) .

The perfornmance of Goup B children on Matrix construction
tasks could not be evaluated in this study, as it was felt that

the children were not follow ng the instructions.
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TABLE 13: PERFORVANCE OF SIX SUBJECTS IN GROUP A and A, ON TASKS CF MATRI X CONSTRUCTI ON:

MATRI X CONSTRUCTI ON  ( SCORES)
SUBJECT A
T, Max: 2 T, Max:2 T flax: 2
S; 5 yrs. 9 nos 1 - -
S 6 yrs. 3 nos 2 1 1
Sy 6 yrs.6 nos 1 2 1
Si, 8 yrs. 1 nps 2 2 2
8 yrs. 5nos 2 2 1
S’|4
S15 8 yrs. 8nos 2 2 2
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4.2 CLASS FI CATI ON TASKS:

There were three test itens included under the

category of clasaification, nanely,

4.2.1 Qassification of pictures.
4.2.2 dassification of shapes.

4.2.3 ldentification of odd things in a group.

These test itens were admnistered to all the twenty

six children in the current study.

Conparison of the overall performance of the Hard of Hearing

with Piaget's findings on nornmal children:

Qassification is another nental operation which was
studi ed extensively by Piaget. Studying the classification of
non-geonetric figures, Piaget found that 2-5 year old pre-
operational children nmay perceive simlarities anong the objects;
however these do not determine fully what objects go into the
collection. Smlarly a 57 year old oreoperational child s
answers to class inclusion are often wong because the child

is unabl e to decentre.

Wien it comes to classification of shapes the 2-5 year

old Stage | children group them by several methods while a
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5-7 year old not only fours true classes but al so arranges
themhierarchically. Wile a 7-11 year old child has a
matrix notion of class can sort them by defining properties
and understands the rel ations between class and subcl ass

and so forth.

In the current study it was noted that all the younger
hard of hearing failed to classify pictures on their own;
many of them could perceive the simlarities anong pictures
but could not determne which picture would go into which
collection. (n the contrary, the older children (Goup A)
could not only classify the pictures but could al so nane
each category. These are simlar to the findings of Piaget.
O the renmaining two tasks of classification differences
between the two groups of hard of hearing became evident.
These have been discussed in detail under each task in the
following sections. The oral group (Goup A & A;) children
were found to performin a manner which is not very different

fromthat described by Piaget.
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RESULTS O Pl AGET' S STUDY ON CLASSI FI CATI ON

STAGE

AE

PERFCORVANCE

STAGE. |

2-5 years

( PREOPERA-
TI ONAL)

CLASSI FI CATI ON OF SHAPES

- The children in this stage displayed

several nmethods of grouping the objects:

viz., - "Snall ?aL}EﬁI al i gnment s are

- "Conpl ex objects" ) not true
)cl asses

CLASSI FI CATI ON OF NON- GEOVETRI C Fl GURES

- Athough the young child nay perceive
simlarities anmobng the objects these do not
fully determ ne what objects go into the

col | ecti on.

STAGE. | |

5-7 years

( PREOPERA-
T ONAL)

CLASSI FI CATI ON OF SHAPES

- The child in this stage not only forns
true classes but al so arranges them hierar-
chically.

the child now fails to

- Piaget feels that

conprehend one couci al aspect of hiararchy
whi ch he has constructed; he does not under-
stand key relations anmong different |evels
of hierarchy. This was the probl em of class
i ncl usi on.

CLASS | NCLUSI ON

— Here the child has to conpare the "size"
The child

i gnoring

of one agai nst that of the other.
in this stage centres on the part,
the whol e & hence his answers to inclusion

are often wong.

STAGE. I 1]

7-11 years

( CONCRETE
OPERA-
TI ONAL)

The child now has a mature notion of class,
particularly when real objects are involved.
The child sorts them by defining properti es,
under stands the rel ations between class and

subcl ass and so forth.
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4.2.1 CLASSI FI CATI ON OF PI CTURES

In this task sixteen cohered pictures (of aninmals,
birds, fruits and vehicles) were presented in a junbled
fashion to the child; the child was required to classify
these pictures and based on the kind of classes the child
forced scores were given (see appendix A for details).

Maxi mum possi bl e score on this task was eight.

Performance of Group 'A children on Cassification of Pictures:

Qut of eleven children in Goup A only six children
(Ss, Se, Ss, Se¢, Si0, & Si11) in the age range 5 years 1 nonth
to 7 years 10 nonths scorad 6/8 points on this task, having
forced only three classes of pictures. Subjects S;, S, Ss,
Sy, & S5 scored only 4/8 points as they could formonly two

cl asses of pictures on their own.

Tabl e 14A shows the scores obtained by Goup A children

on the task of classification of pictures.

The followi ng were sone observations trade with respect

to classification of pictures:

(1) The younger children in this group in the age range

4 years 7 nonths to 5 years 1 nonth (S;, S;, S; & S4) could not
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classify the pictures on their own follow ng instructions.
ly when shown that two or nore itens (like say, QGapes &
Scooter) woul d not be placed in the same class or two or
nore itens (like say, banana and orange) belonged to the
tame class, could they classify the retraining pictures.
Even after such elaborate instructions the exam ner nany
atinmes had to pick up,the first card and ask the child to

give the rest which would be categorized with the first one.

This observation as stated earlier, correlates with
Piaget's findings that young children though may perceive
simlarities anong objects, these do not fully determne

what objects go into the collection.

(2) Al the eleven children in Goup A grouped ani mal and
bird pictures together, ie, they formed three classes in

total instead of four.
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TABLE 14A. SOCRES GBTAINED BY GROP 'A CH LDREN ON
TASKS CGF Pl CTURE OLASSI FI CATI ON

SCORE OBTAI NED ON CLASSI FI CATI ON
SUBJECT ACE SEX OF PI CTURES (Max: 8)

S 4 yrs. 7 nmos F 4
S, 5 yrs. F 4
S; 5yrs. F 4
S, 5yrs. 1 nos M 4
Ss 5 yrs. 1 nos 6
Se 5yrs. 2 mos F 6
S, 5yrs. 9 mos F 4
Ss 6 yrs. 3 mos F 6
So 6 yrs. 6 nos F 6
Sio 7 yrs. 3 nos F 6
Si1 7 yrs.10 nos F 6
TABLE 14A;: SOCRES (BTAINED BY GROP '"A ' CH LDREN ON

TASKS CF Pl CTURE CLASS FI CATI ON

SCCRE CBTAI NED ON CLASS! FI CATI ON
SUBJECT ACGE SEX CF PICTURES (Max: 8)

Si2 8yrs. 1 mos M 8
Si5 8 yrs.2nos F 8
Si14 8 yrs.5 nos F 8
Sis 8 yrs. 8 nos M 8
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Performance of Group A, children on tasks of classification

cf pictures

Al the four children in Group A;.. scored a nmaximum
of 88 on this task. Their performance was thus better
when conpared to the younger ones. They could classify all
the pictures into four district classes and woul d even nane

each category as '"aninals', 'fruits', 'transport', etc.

Table 14 A, shows the scores obtained by Goup A

children on this task.

Perfornmance of Goup B children on tasks of Cassification

of Pictures

Only one child S;; (6 years 6 nonths, M scored a
maxi mum of 8/8 points on this task classifying the pictures
into four groups. S;s (6 years, F) and S;9 (6 years, 2 nonths, M
scored 6/8 on this task as they could formonly three classes
of pictures; they grouped the aninmals and birds in one class.
Two of the subjects S5 (4 years 11 nonths, F) and S;7 (5 yrs.
8 nonths, M in this group scored 4/8 points while four of the
ot her ol der subjects in this group S;, (6 years 9 nonths, M),
S;; (6 years 11 nonths, M, Sy (7 years 8 nonths, M and Sy

(7 years 9 months, M also scored only 4/8 points.
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Tabl a 14B shows the scores obtained by Goup B

children on tasks of classification of pictures.

TABLE 14B: SCORES OBTAI NED BY GROUP 'B'
CLASSI FI CATI ON OF PI CTURES

CHI LDREN ON

SCORE OBTAI NED ON CLASSI FI -

SLBIECT CATI ON OF PI CTURES
Sis 4 yrs.11 nos F
Si7 5 yrs.8nmos M
6 yrs. F
Sig y
6 yrs. 2mos M
Sio y
6 yrs. 4mos M
S0 y
So1 6 yrs. 6mos M

S, 6yrs. 9 nmos F

6 yrs.11 nos M

S23
Spa 7 yrs. 8 mbos M
Sos 7yrs. 8 nos M

S 7 yrs. 9mos M

There were two childrenin Goup B, Sy

and Sy (7 years 8 nonths,

on this task.

assi st ance.

They grouped all

(6 years 4 nonths,

M who failed to obtain any score

pi ctures together deSpite

M
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Conparison of Qoup 'A and Goup 'B on the Task of O assi-

fication of Pictures

A glance at the scoras obtained by children in
Gouo A and Goup B reveals that the overall perfornance of
GQouo A children is batter than that of Goup 8, though
none of the children have been able to score a naxi num of
8/8 on this task. There appears to be an inprovenent in
the scores on this task in Goup Awth increase in age
(wth the exception of child S (5 years 9 nonths) who

scored only 4/8 points on this task.

Individual differences in performance is greater
in Goup Bthan in Goup A It was found that the perfornance
of the three six year old subjects (Sig, S & 1) was
better than that of the younger as well as the ol der ones

in the group.

Subjects S;s, Sis, Sio, S22 Sz, Sz, & Sys were
enrolled in a special school for the hearing inpaired and
they received the services of a speech therapist in the school
regularly. Tha report fromtheir school teacher reveal ed that
they include activities simlar to these classificatory tasks
in their school curriculum In such a context, we would expect

these children to performbetter than the children in Goup A
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However, we can see that there not nuch of a difference
in fact the 7 year olds in Goup B have done poorer than

the 7 year olds in Goup A

The poorer performance of S;; and S;g in Goup 'B
conpared to the other children in Goup B can be attributed

to the follow ng factors:

(L) factors related to schooling - the curriculumin the

school from whi ch these two children were sanpl ed was different.

(2) Both the children belonged to a lower niddle class
famly back ground; which rules out proper honme training to

a great extent as well as adequate |inguistic exposure.

Tabl e 15 shous the scores obtai ned by Goup A and

Goup B children on task of Qassification of Pictures.
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TABLE 15: COMPARI SON OF GROUP 'A AND GROUP 'B' ON CLASSI FI CATI ON OF PI CTURES
GROUP 'A (ORAL GROUP) GROUP 'B' (TOTAL COMMUNI CATI ON GROUP)
SUBJECT AGE/ SEX SCORE SUBJECT AGE/ SEX SCORE
S: 4yrs. 7 nos F 4 Sis 4 yrs. 11 nos F 4
S, 5yrs. F 4 Sis 5yrs. 8 nos M 4
s 5yrs. F 4 Sis 6 yrs. F 6
S, 5yrs. 1 nos M 4 Sie 6 yrs. 2 nos H 6
Ss 5yrs. 1 nos M 6 Spo 6yrs. 4 nos H .
S 5yrs. 2 nos F 6 Sy, 6yrs. 6 nos M 8
Sy 5yrs. 9 nmos F 4 Sy, 6 yrs. 9 nos F 4
11 M 4
S 6yrs. 3nmos F 6 Sys 6 yrs nos
So 6yrs. 6 nos F 6 Sos 7 yrs. 8 nos M -
S10 7yrs. 3 nos F 6 S2s 7 yrs. 8 nos M 4
Si1 7 yrs.10 nos F 6 S26 7yrs. 9 nps M 4
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4.2.2 CLASSI FI CATI ON  CF SHAPES

This task required the child to arrange/classify
a set of card board cut outs (of four different colors and
-four different sizes but of same shape) based on a double
criterion of color and size (see appendix A for details).
Wi le partial scoring was al so possible, the maximum score

was 8.

Performance of Goup 'A children on Qassification of Shapes;

Qut of eleven children in Goup '"A only one child
(Ss: 5 years 9 nonths, F) scored a maxi numcf 8/ 8 points on

this task.

Among the remaining ten, one children (Sy: 6 years
6 nmonths, F) scored 7/8 on this task for she could conplete

the task only after the examner laid the first row.

Six of the other children (S; Ss Ss, S;, S0 & Sia
scored 4/8 as they could classify the shapes based on only a
single criterion (color or size) and the remaining three
(S1, S & S) scored nil as they could not classify the shapes

as per instructions and laid them randomy.
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Tabl e 16A shows the scores obtained by Goup A children

on classification of shapes.

TABLE 16A: SOCRES GBTAINED BY GROP 'A' (H LDREN ON
QLASSI FI CATI ON Gk SHAPES

SUBJECT ACGE SEX SOCRE  Max: 8
S 4 yrs. 7 nmos F -
S, 5yrs. F -
S, 5 yrs. F 4
Sy 5yrs. 1 nmos F 4
Ss 5yrs. 1 nos M 4
S 5 yrs. 2nos M -
S7 5 yrs. 9mos F 4
Ss 6 yrs. 3nos  F 8
Sq 6 yrs. 6mos F 7
Sio 7 yrs. 3mos F 4
Su, 7 yrs. 10 nms F 4

TABLE 16A;: SCORES OBTAI NED BY GROUP A; CHI LDREN

SUBJECT AGE/ SEX SCCRE Max: 8
S, 8yrs. 1 ms M 8
8 yrs. 2mos F 4
Si3 y
S 8 yrs. 5 ms F 8
14
Sis 8 yrs. 8 nos M 7
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Performanca of Group A, children on dassification of Shapes

Two children in Goup Ay (Si2: 8 years 1 non, M and
S14: 8 years, 5 nons, F) scored 8/8 points on this task having
classified the shapes on the basis of the double criterion

wi t hout any assi st ance.

Sis (8 years 8 months, M scored 7/8 points. Initially
he classified the shapes based on col or; however when told that
there was yet another way of classifying them he could

reclassify them but only with assistance.

Si3 (8 years 2 months, F) repeatedly classified the

shapes based on col or alone and hence scored only 4/8 points.

Tabl e 16A, shows the scores obtained by Goup A,

chil dren.

Performance of Group 'B children on classification of Shapes

Only five subjects in Goup B (Sz1, Sis, Sio, Sz, S22
& Sys) werw able to perform adequately on this task. The

remaining five failed to obtain any score.

Somre i nmportant observations nade in this context were:

(1) The teachers (whose assistance was sought for instructing
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the children) reported of difficulty in conveying the

instructions across by signs alone or signs and oral node.

{2) Even those children who perfornmed with nmuch assistance,
could classify the shapes based on only one single criterion

of color or size.

(3) Those children who failed to score on this task were
those who arranged the shapes randomy without any underlying

rul e.

Tabl e 16B shows the scores obtained by Goup 'B

children on classification of shapes.
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TABLE 16B: SOCORES GBTAINED BY (ROP 'B  CH LDREN

ON GLASSI FI CATI ON CF SHAPES

SUBJECT AGE/ SEX SCORES
Sie 4 yrs. 11 nos F —
S 5yrs. 8 nos M -
Sie 6 yrs. F 4
S 6 yrs. 2 nos N 4
19
: 4
Soo 6 yrs 4 nps M
4
Sy, 6 yrs. 6nos M
6 yrs. 9nos  F 4
S22
S 6 yrs. 11 wos M 4
23
7 rs. 8 nmos M —
Sa y
. 4
Sye 7 yrs. 8 nos M

7 yrs. 9 nos M
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Conparison of Goup '"A and Goup 'B children on

Classification of Shapes

Overal |l performance of Group A children on this task
appears to be better than that of Goup B. The younger
children in both the groups failed to performon this task.

Al so, the children in Goup B required nore instructions and
the teacher whose assistance was sought in administering

the instructions reported of difficulty in conveying the
instructions either by signs or by signs + oral node. It

is possible that the poorer performance in group B nmay be

due to failure to get the instructions or other reasons stated

earlier.

In Table 17, a conparison of scores obtained by

G ouo A and Goup B children is shown.
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TABLE 17: COVPARI SON OF GROUP '"A' AND GROUP 'B° ON CLASSI FI CATI ON OF SHAPES
GROUP 'A (ORAL GROUP) GROUP 'B' (TC GROUP)
SUBJECT AGE/ SEX SORE | g pyECT AGE/ SEX SCURE
vax: 8 Max: 8
S 4 yrs. 7 nos F - Sis 4 yrs.11 nmos F -
- 5 . 8 -
s, S5yrs. F Sy yrs nos M
4 : 4
S 5 yrs. F Sis 6 yrs F
Sy 5yrs. 1mos F 4 Sio 6 yrs. 2 nos M 4
Ss 5yrs. 1nos M 4 Sy 6yrs. 4nos M 4
- ) 4
S, 5 yrs. 2mos M S, 6 yrs. 6 nos P
4 . 4
S, 5yrs. 9mos F S,y 6 yrs. 9 nos F
s, 6 yrs. 3mos F 8 S, 6 yrs. 11 nos M 4
So 6 yrs. 6mos F 7 Sy, 7yrs. 8ms M —
4 . —
Sy 7 yrs. 3mos F Sy 7yrs. 8 nos M
S 7 yrs. 10mos F 4 Sz6 7yrs. 9 mos M —
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4.2.3 | DENTI FI CATION G- D THNG IN A AQROP

In this category, three sets of picture cards were
presented one after the other and the child had to identify
the odd one out and reason why it was the odd one in each set
(see appendix A for details). Mximm score possible Mas 6
(2 for each oresentation); partial scoring was done based

on the response and kind of reasoning given.

Performance of Group 'A children on identification of odd

thing in a group:

Qut of eleven children in Goup A only one child S

(6 years 3 nons, F) scored a naxi numof 6/6 points on this task.

following is an account of history relevant to child & and

al so her responses.

This child 6 years 3 nonths of age was enrolled in a
speci al school for the hearing inpaired (Hndi nmediunm) in 1984
when she was 2 years of age. She was then enrolled in a
Mont essori  School for normal children in January 1986 when she
was 3% years of age and renmined in this school for nearly a
year. In 1987 April, she was shifted to another nornmal school
(Holy Child Auxilium School, New Delhi) to the Kindergarden class.
She is currently a student of Class | in the sane school. She

has been attending speech therapy sessions periodically at the
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Al India Institute of Medical Sciences, Delhi since 19B3
It is also north noting that this child s nother is a
graduate and a teacher in the sane school and has been

one of the inportant variables in this child' s environnent,

influencing greatly her speech and | anguage devel opnent.

S has been one of the five children in the entire

sanpl e of 26 children who have scored an overall of 20 and

above on classification tasks.

Let us now |l ook at her responses for the 3 subtests

inthe "odd thing out' set;

Pl CTURES PRESENTED RESPONSE

(a) Eye, hand, Nose & Mango points to the picture of mango &
(any S . .

fruit) says it is different because it is

a fruit; puts the retraining three
pi ctures together and says "body

parts - Eye, Hand, Nose".

(b) Lion, Tiger, Elephant Picks the picture of the fish as
& Fish the odd one out,when asked to reason
she said "fish has 2 fins" "lives
water". "Lion, tiger, elephant live
in forest".
(c) Axe, knife, Handsaw Points to the picture of the pencil
& Penci | "Wite with pencil"; points to the

ot her pictures and says "cannot wite".
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W can see that this child has not only been able
to identify the odd one out but has also been able to verbally
reason why it was different. Though her verbal output was
restricted to 2-4 word utterances or had om ssions of articles
like "the' etc, or needed extensions, we can perhaps conclude
that cognitively this child tray match a norrmal hearing child
of the sanme age but profound hearing | oss presents restrictions
on her linguistic abilities, and because of her expressive
deficits may not be able to express all that she perhaps wants
to. W can however attribute this child' s performance to various
factors |ike exposure to normal schooling, early institution
of training, speech therapy, binaural fitting of hearing aid,
and nost inportantly, maternal involvenent and hone training;
apart from those factors pertaining to the child herself like -

notivati on etc.

Subjects S; (5 years 1 month, F), Sy (6 years 6 nonths F)
and S;; (7 years, 10 nonths, F) scored 4/6 points on this task.

Their responses to this task were as given bel ow
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| DENTI FI CATION OF THE ODD THING IN A GROUP

SUBIECT RESPONSE REASONI NG

S, a) PO NTS TO THE | She placed the refraining three pictures
5yrs. 1 nos PICTURE OF t t her, but | d not express why the
yrs. THE ERUI T oget her, but cou o] p y

F " BANANA' ' banana’ was the odd one out.

Nods her head when asked "t ﬂg&ﬁm‘z?

b) PICKS QUT THE
q LY
_I?:_ETUEIIESg: (arethey " when asked "why?" says aara‘qé
di fferent?" meaning-(eat it)

e) 'Pencil’ Unabl e to reason further; nother report-
ed that she had not seen an 'axe or hand
saw earlier; possible that she m ght
have picked the famliar one

a) ' Mango' when asked why? says 'eat it' (and signs

So Qo
ETA %‘ to her nother)
6 yrs.6 nos
F b) 'fish' she pointed to the picture of the fish
& said 'water' and to the others &
sai d ' ofs1@( meani ng forest)

c) - MR labelled the 'blade' & 'pencil'. Mther
stated that she was not familiar with
the other pictures

s a) PO NTS TO THE | could not reason why: placed the re-
11 PI CTURE OF P ;
nmai ni n i ctures together
7 yrs.11 nos FRU T 9P g
F b) 'fish unable to reason further
c) 'pencil’ points to pencil & gestures that she

wites with it; however did not group

the reaaining pictures as previously.




- 117-

Sio (7 years 3 nonths, F) scored 3/6 on this task
obtaining partial scores on 2 of the subitems and no score

on the third subitem

Ss (5 years 1 nonth, M and S; (5 years 9 nmonths, F)

scored 1/6 on this task. Their responses were as foll ows:

| DENTI FI CATION OF THE ODD THING IN A GROUP

SUBJECT RESPONSE REASONI NG

S5 ' Banana' sai d 'i?ﬂ_ ' howe gave no
(kela - banana)

further explanations.

5yrs. 1 nos

M NR t happended to pick out the right
card and neither |abelled nor
reasoned further.

NR did not point to any picture in
particular in response to the
Questi on.
, S .

s, ' Banana' lcmi_ 'b;hgc:‘dffrthtrﬂ reasoni ng.

5yrs. 9 nos

= She di d not say anything about the

body parts.
just labelled all the pictures

NR -

Rermai ning four children (S;, S;, S3 & Sg) scored no
points on these tasks, having failed to perform adequately on

t hese tasks.
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TABLE 18A: shows the scores obtained by Goup A children

on ldentification of the Odd one out.

TABLE 18A: SCORES OBTAI NED BY GROUP ' A CHI LDREN
ON | DENTI FI CATION OF CDD ONE QUT

| DENTI FI CATION CF THE DD O\ TOTAL
SUBJECT ACE/ SEX SOORE
a (2) b(2) c (2
S 4yrs. 7 nos
S oyrs. F - - - -
S; S5yrs. F - - - -
S, 5yrs. 1 nmos F 1 4
Ss 5yrs. 1 nmos M 1 1
Ss 5yrs. 2 mos M — -
S, 5yrs. 9nos F 1 1
6 yrs. 3 nos F 2 6
Sg
So 6 yrs. 6 nos F 2 4
Si0 7 yrs. 3nos F 2 3
Si1 7 yrs. 10 nos F 1 4
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Performance of Goup A, children on identification of

Qdd thing in a group

The performance of all

were qualitatively batter

S12 (8yrs.

maxi mumof 6/6 while S;3 (8 yrs.

than that of Goup A children.

the four

1 nos, M and Si; (8 yrs. 5

8 nmos, M) scored 5/6.

Tabl e 18A; shows the scores obtained by Goup A

children on

TABLE

this task:

2 nos,

children in Gouo A,

nmos, F)scored a

F) and S;5 (8 yrs.

18 A;: SCORES OBTAINED BY GROUP A; CH LDREN

ON | DENTI FI CATION CF GDD THNG IN A GROUP

| DENTI FI CATION OF ODD ONE TOTAL
SUBJECT|  AGE/ SEX SOORE
() (b) ()
Sio 8 yrs.1 nos M 2 2 2 6
Si3 8 yrs.2 nos F| 2 2 1 5
Sw 8 yrs.5 nos F| 2 2 2 6
. 2 2
Sis 8 yr8.8 nos M 1 5
Al these children were attending normal schools and

two were receiving speech therapy services regularly.

Apparently the | anguage abilities of these children were
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superior when conpared to many of the other children in this
study and this is reflected in their responses when they
were asked to explain and reason uhy the particular picture

they had picked out was the odd one out.

For instance, when S;,(8 yrs. 1 nos, M was asked
why the picture of the banana was the odd one and why it
could not be classified the other way, he said:
"This is wong camd keep it (in hindi)[zlzataa'f'maté}'m P
Points to the picture of the banana and says, "
€ hop FARE "end " o F

(Thi s youfindinShop) (This here).
(pointing to the face to indicate the body parts).

Performance of Goup 'B on ldentification of the Gdd Thing

The children in Goup 'B appeared to have nmaxi nmum
difficulty in this task. The main difficulties faced by the
exam ner were in terms of getting the instructions across to
the child, checking whether the child had really conprehended
the instructions. Invariably all the children either attenpted

signing the label for the picture or imtated the instructor.
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Conparison of Goup 'A and Goup 'B" on Identification
of Odd Things in a G oup

This was the task of all the three classification
tasks, on which the differences between the two groups
of hard of hearing became significant. Goup A children
where found to have a qualitatively better output
nodality for indicating their responses. The responses
of Goup B children as stated earlier were such, that
it could not be concluded where it was due the comunicative
restraints or because of not having understood the

instructions for the task.

COVPARI SON CF OVERALL PERFORVMANCE OF GROUP 'A' AND GROP 'B

ON CLASSI FI CATI ON TASKS:

Tabl e 19B shows the scores obtained by Goup A & B
children on each of ths classification tasks and their total

Scores.

A qualitatively superior response was obvious with
QGoup "A children especially the ol der ones when conpared to

those of Goup 'B'.

A quantitative analysis using the 't' test reveal ed

that there was a significant difference between the two groups



-122-

("t" value 2.16 significant at 0.05 level) the children
of Goup "A performng better than Goup 'B children

(see Table 19 A).

TABLE: 19 A
GROLP ' A GROP ' B
(ORAL GROUP) |(TOTAL COMMUNI CATI ON)
N = 11 N = 11
TASK AGE RANGE: AGE RANGE: v
Val ue

4 yrs.7 nos to| 4 yrs. 11 nos to
7yrs. 10 mos | 7 yrs. 9 nos

CLASSI FI CATI ON 10. 72 6. 72 2.16
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ON CLASSI FI CATI ON TASKS

GROP 'A  (CRAL GROUP) GROP 'B (TOTAL CLASSI FI CATI ON)
CLASSI FI CATI ON  TASKS TOTAL CLASSI FI CATI ON  TASKS TOTAL
SUBJECT | AGH SEX SOORE | SUBJECT |  AGE/ SEX SOORE
Pl CTURES | SHAPES |ODD ONE | OBTAI NED PI CTURES| SHAPES | CDD ONE | OBTAI NED
S 4 yrs.7 nos F 4 - Si6 4 yrs.11 nmos F 4 - -
S, 5yrs. F 4 - — Sir 5 yrs. 8ms M 4 - -
S, 5yrs. F 4 4 - Sis 6 yrs. M 6 4 - 10
S, 5yrs.1 nmos F 4 4 4 12 Sis 6 yrs.2 nos M 6 4 - 10
Ss 5yrs.1 nmps M 6 4 1 11 Sy 6 yrs. 4 nos M -4 2 6
S 5yrs.2 nmos F 6 - - 6 Sy 6 yrs. 6 nos M 8 4 - 12
S 5yrs.9 mos F 4 4 1 9 S,, 6 yrs. 9 nos F 4 4 - 8
7
Sg 6 yrs.6 mos F 6 8 6 20 S23 6 yrs. 11 mos M 4 4 - 8
So 6 yrs.6mos F 6 7 4 17 S, 7 yrs.8 mos M - - - 0
S 7 yrs.3mos F 6 4 3 13 Sy 7 yrs.8 nos M 4 4 - 8
Si1 |7 yrs.10nos. F 6 4 4 14 Sa6 7 yrs.9 mos N 4 4
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4.3 CONSERVATI ON

As stated earlier, conservation is the conceptuali-
zation or the schematization that the amount/quantity of
matter stays the sane regardness of any changes in irrel evant

di mensi on.

Ability to conserve reflects the type of intellectual/
cognitive structures developed in a child. By the end of
7 years, sone conservation structures are generally seen to
develop in a child; however the devel opnent from non-conserva-

tion to conservation proceeds gradually.

In the current study, five tests of conservation with
two subtests each were chosen from the MCCT for adm nistration

They were:

(1) Judgenent of Invariance of Nunber (Ty, T,)
(2) Judgerent of Equival ence of two areas

(3) Judgenent of Invariance of mass

(4) Judgerment of Invariance of length

(5) Judgerent of Invariance of liquid vol une.
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Performance of Goup 'A children on Conservation Tasks:

The nost striking observation trade was that none
of the children in Goup '"A had conserved. There were no

transitional conservers, all 11 were NON- CONSERVERS

TABLE 20: APPEARANCE OF CONSERVATI ON STRUCTURES - PI AGET (1967)

ACE CONSERVATI ON CF
56 years child NUMVBER
4-5 yrs. - fails on 1-1 correspondence tasks.

- nmore systematic.

- uses one to one correspondence but does
not conserve nunber

- makes perceptual bound responses instead

5-6 yrs. of cognitive responses follow ng the

transf ormati on.

- learns to conserve nunber
- decenters his perceptions,
attends to transformmtions, reverses

oper ati ons

6-7 yrs.
7-8 years SUBSTANCE ( mass)
7-8 years AREA
LIQU D
9-10 yrs. VEI GHTT

11 - 12 yrs. VOLUME
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The observations made with regard to each child of

Goup A and Goup A are presented in the follow ng tables.

PERFCRVANCE CF 4-5 yr.

ol ds ON CONSERVATI ON TASKS (GROP A

SUBJECT

AGE /SEX

OBSERVATION

4 yrs.7 mos

F

-~ very inconsistent pointing responses,
- imitates the examiner's action on T, & T2.

Lo | gﬁl ? (v which would have towalk an equal)
distance or o greatey di ﬂ

1
child's mother was not sure whether the
child could comprehend terms 11ka'i1ﬂn]e§a1

or phrases " G 8+ w&q(:e:‘].;;“gl g

diskance
has not been exposed to such terms either
at home or during therapy

5 yrs,

imitation of examiner's acts.

no verbal response to conservation Ques.

occasional verbal output -Q"z‘hq (cho:ta | black
s u[B@D

unagble to comprehend instruction?

5 yre.

has no verbal output,

comprehension reportedly good (as per
mother)

Mother reports that she has notbeen
exposed to such activities earlierj she
could not provide further information about
the child's comprehension & expressive
abilities

the child looks very attentively when
being given the instructions; imitates

every action
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PERFORVANCE OF 5-6 yr.olds ON CONSERVATI ON TASKS: (GROUP A

SUBJECT

AGE /SEX

OBSERVATION

5 yrs,1 mos F

5 yra,9 mos F

5 yrs,1 mos M

1. NUMBER

T1: typical non-conservation response
pointed to shorter row & said “gls"cG'o:ta.
and to longer one "@3r "(bada= big)

Following her verbal responses, she

lengthened the shorter row & placed her

hands on either sides as if to indicate

that they were the same or looked alike.

T2= Similar response.

2. AREA

The child could not appreciate the equi-
valence of two areas.

In response to the conservation Question
she could place the torn bit of paper
back in placs.

3. MASS
Typical non-canservation response,

would gesture to indicate '&ﬁii v V3T
(cho: ta) (bada)
4, LENGTH Sman by
In response to the conservation Question
on both T1 & T2 would only say '533'/u31'
cho:ta bada
pointing to the shorter & longer wires,
S. LIQUID VOLUME

NOT ADMINISTEREOD

- apoaarad attentive
- no verbal ocutput
- nonverbal imitation of examiner's action

in response to the conservation questions.

$n
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3.

SUBJECT AGE /SE X OBSERVATION
56 5 yrs.2 mos M |1. NUMBER

T1: moves his hand over the longer line

and signs '®IZ ', unable to relate
(bada =big)

further.

T23 lengthens the straight line of card
board chips as in T1 and signs ' &3] ',

2. AREA

agreed on equivalence of two areas.

T1: could not verbally reason whether
there was equal space to write on both
sheets of paper; but he placed one paper
over the other & moved his fingers
along the margins.

T,: nods to head (#I don't know' as per
his mother)
in response to the conservation Question,

MASS
kept saying 'g&a‘ /@57 ' pointing to the

ho:ta
balls of clay.& f 6ot

appeared that he had nat comprehaendaed the

instructions,

LENGTH
pointed to the shorter wire & said (ﬂ&ﬁ‘cﬁo
& to the longer wire - 'd3j 'Cbadeabig)

: pointed to the bent wire & said ! ugs e
‘ C=wountd

: could not answer the guestion; but he
straightened the wire & sald "gg ".

(b@p

FEa =

)
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PERFORMANCE COF 6-7 yr.

OLDS ON CONSERVATI ON TASKS (GROUP A)

SUBJECT AGE/SEX OBSERVATION
SB 6 yrs,3 mos F (1, NUMBER
- Typical non~conservation response.
59 6 yre.6 mos F " long ... has more"
2, AREA
T1: places the cut out piece and says
"both same"
T2= inconsistent.. appeared confused.
3. MASS
T1 & 12: non-conservation response,
4, LENGTH

T1 & Tzz 5B said 'it is crooked...long"
(for the bent wire) but could not
relate further,
Sg kept changing her responses
& said et / &3T ',
5. LIQUID VOLUME
NOT ADMINISTERED

PERFCRVANCE COF

7-8 yr.

OLDS ON CONSERVATI ON TASKS (GROP A & A1)

S10

Sll

SlZ

SlB

S14
Sl 5

7 yrs.3 nos
7 yrs.10 nos
8 yrs.1 nos
8 yrs.2 nos
8 yrs.5 nos

8 yrs.8 nos

- response typical of a non-conserver
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Performance of Goup 'B children on Conservation Tasks:

There were certain very basic difficulties in

assessing this grouo on conservation tasks.

(1) Firstly, the use of signs in conveying the instructions
There are no specific signs for words like /bara : bar/
(a423@3 neaning 'equal’ in Hindi) or /ek jaise (chei

cﬂ:& %%‘ meaning 'are alike' in Hindi). The teachers also
reoorted that these children m ght not have acquired nost
of the signs as they had just been enrolled in school or

they use signs of their own.

(2) Secondly, there was no way to check whether the concept
of equival ence had been understood by the children, for, in
response to the conservation questions they would either
gesture /cho:ta or bada) ( aﬁzf{<337 meaning 'big/snall’

in Hndi) or appear to be indecisive.

(3) Thirdly, many of them could not conprehend when
asked / kj u/ (cfﬂf ? neaning 'why')

In such circumstances it is not appropriate to draw
concl usi ons about the perfornmance of these children on conser-
vation tasks. This problemMI| be discussed in a greater

length in later sections.
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4.4 CONCLUSI ON

The results discussed above have shown that the
performance of hard of hearing children on sone aspects
match that of the normal children while in some aspects
they don't (eg: on sonme of the classification tasks and on
conservation tasks). These |atter aspects perhaps require
wore verbal interaction or nonverbal interaction of the

kind that will expose the child to these nental operations.

Support to earlier findings that |anguage influences
and facilitates cognitive devel opnent may be seen in the
performances of the two groups of hard of hearing children
(Goup A & B) on classification tasks like ldentifying the

odd one out and give appropriate reasons for the sane.

Irrespective of the node of conmmunication - ora
vs sign (or total comunication) it was noted that the hard
of hearing children performed poorly on certain tasks. This
inmplies that both the nodes of communication are not conpletely
adequate and there is a need to inprove and devel op the

same for the hard of heating.
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CHAPTER V

5. SUWARY

A group of twentysix hard of hearing children in the
age range 4 yrs. 7 nmonths to 8 yrs. 6 nonths were studied
for their performance on the "Msore Cognitive Capabilities
Test (T.Padmini, 1979). Eleven children were included in
QGoup A (oral group), four older children in Goup A (oral
group) and eleven children in Goup B (total commrunication
group). History relevant to each child was collected from
the parents or famly nenbers or the records. The results
of the study were conpared with the classical findings of
Jean Piaget on normal hearing children. A conparison both
qualitative and quantitative between Group A and Goup B
on the three nmental operational tasks of seriation, classi-
fication and conservation from the Mysore Cognitive Capabi -

lities test was done.

The results have indicated that the perfornmance of
the hard of hearing children is sinmlar to that of the norma
children on certain tasks (especially nonverbal tasks I|ike
that of the seriation tasks) while they don't match the
normal children on certain other tasks (like sone of classi-
fication tasks and the conservation tasks). Such observations

inply the lack of adequate verbal and/or nonverbal instructions
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of the kind that will expose the child to these mental

oper ations.

Qualitative and quantitative conparison of Goup A
and Goup B on the different mental operations revealed the

fol | ow ng:

(1) The overall performance of Goup A children was better

than that of Goup B children.

(2) "t' test for a small sanple revealed a significant
difference between the two groups on classification tasks

but not on seriation tasks.

(3) All the twentysix children in this study failed to perform
on the conservation tasks. Though this finding indicates a
orobabl e delay, it would not be possible to make a generalization
based on this data. Studies over a larger population and

age range is warranted.

The findings in this study like the earlier ones
enphasi zes the need for further studies on cognitive - |anguage
devel oprment on both groups of hard of hearing children with

nore el aborate instructions.
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APPENDI X A & B



T

LE

T3 :

Ty

Sign Synbol s: -
1. Decoding Synbols

2. Decoding signs into actions

Bel ongi ngness: -
1. Cassification of Pictures
2. Cassification of Shapes

3. ldentification of Qdd things in a G oup

Metric Rel ations: -

Length seriation

Materials:- a) 7 dolls graded in length
b) 7 wooden sticks gradedinlength

Task:

Gven a set of (7) dolls of different heights the child
has to seriate them from the shortest to the |ongest
(or vice versa)

Gve a set of 5 sticks of different |engths inajunbled

array: the child has to seriate themin order of |ength

G ven extra sticks (2) of different lengths, the child

has to insert theminto the series forned in T..

Gven paired dolls and sticks, matching the dolls and
sticks in tw series by length, the child has to point

out the corresponding dolls for the selected sticks
according to their ordinal relations when the doll series

is spread out disturbing the alignnent of the paired series,



I nstructions: -

Though the test itenms are standardised,instructions are
adopted (flexible) to the particul ar subject, especially with
regard to the lattar's understanding of the terns used in
quantification, estimation of |ength, saneness etc. The
main objective of the instruction is to make the subject under-
stand the task he is expected to perform rather than testing

vocabul ary or know edge.

Ty : Present materials in (a) 7 dolls standing in a group and
say 'see if you can arrange these brothers in the ascend-
i ng/ descendi ng ordBr of height - the shortest to the
| ongest'. Experienenter(i) may if necessary denonstrate
what she uants by arranging three dolls in the order; or
by placing the shortest doll and asking the child (c) to
continue the series in the ascending order. |If necessary
give 'C * encouragenent to finish her series or to correct
a mstake saying "Is that over? Is it all right? Is

anyt hi ng wr ong?"

T, Present materials in (b) 5 sticks (remaining the 3rd and
6th ones) in a junbled array and say 'can you out these
sticks in order as you did with dolls."’ "Is anything

wong? Alow for correction.

Tz : Open the T, arrangenment so that the order remains but uith
a space about 2-3 cm between the el enents. Hand over the
3rd stick and say 'where should be this? repeat wth

6th stick.

+ C=CHLD
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Proceed to T, only if (c) is successful at |east

partially in T, and T, .

Bring back T, arrangement of doll series and pair wth
the seriated sticks as in fig (1), 'Look here cones
this longest stick for the biggest doll next cones

this ~  lastly this shortest stick belongs to the

shortest doll".

? : i : : : : Fig. 1.

0O

A:EEEE%

Let space between el ements be about 5 cm

Now spread out the doll series as in Fig.(2) so that the

retrains but uith a space of about 10 cm between dolls and

sticks leaving the sticks as before,may slightly disturb the

alignnent on the line so that irrelevant perceptual ones are

not prominent. Point to the 3rd stick and ask "show me the doll

to which this stick belongs. Repeat with 5th, 2nd and 6th

or 7th stick".



Frg‘z.

e

Scoring Max.b
T: : - Score 2 for corract solution

Score 1 if dolls arranged in two sub series or any
four dolls correctly seriated.

T, :- Score 1 for correct solution

Score1/2if sticksarearrangedsuchthat thceesticksfrom
one end are seriated,the other end of the row not
being seriated properly.

Ts :- Score 1 if both the sticks are correctly inserted.
T4 :- Score 2 if all the four sticks are correctly pointed out.

Score 1 if at least 2 are correctly identified.



2. Area seriation

Materials: a) 4 card board rectangles of different areas

b) 4 card board triangels (all are acute angl ed)
of different areas (the difference being

fairly clear even in crude judgenent).

Task:

T, : Gven a set of rectangles of different areas the child
has to seriate them

T, : dven a set of triangles of different areas the child

has to seriate them

I nstructions:

T, : Present materials in (a) as in fig.(1) and say "here
are sonme pieces of card board one is quite big, this
one is small.... This one is very small... etc. See if
you can arrange themin an order as you did with dolls;
when (c¢) finishes ask Is it right? Is anything w ong!

Allow for correction

Flg-l.

T, : Present materials (b) as in Fig(2) proceed as inT;
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ng- 2.
Scori ng:
T, ) Accept 1, 2, 3, 4, 5o0r 5 4, 3, 2, 1 as correct solution.

T, ) Score 2 for correct solution

Score 1 if 3 inarowis correct fromeither end.

3. Vol une seriation:

Materials: a) 4 enpty open card boards of different capacities.
b) 4 plastic containers of different size wth
coloured water filled upto the |evel marked

on each contai ner.
(the differences being fairly clear in crude

j udgenent).

Task: G ven a set of three dimensional things of different

vol unmes, the child has to seriate them

T, 4 enpty open card board boxes.
T, 4 different sized containers having different anount
of liquid.

I nstructions:

T, Present (a) materials in the order 4,1,3,5, 2 say 'Look

these are boxes which can hold sand or grains this



one can arrange themin an order from the snall est

to the biggest.

T, Present (b) Materials in the order 3,2,4,1,5 say |ook
these bottles contain water/juice. This one has nore
water than this, this has very small anount etc. See
if you can arrange themin an order starting with the
bottle which has very little water". After child
finishes ask "lIs that right? Is any thing wong?"

A low for correction

Scori ng: Max. 4

Ty ) Accept 1,2,3,4,5 or 5,4,3,2,1 as correct solution.
T, ) Score 2 if all are correct

Score 1 if 3 fromeither end are correct.

4. Equidistant points |ocation:-

Materials: A snall ball of clay, 5 dolls & 2 identical bottles.
Task: Ty : The child has to locate a series of points at the

same di stance from a given point.

T, : The child has to locate a series of points at the

sanme distance from the given points.

I nstructions:

T, : Place the clay bell and doll (1) at a distance of 5 to 6 cm

fromit say "look that is a ball and here is a boy who
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likes to play with the ball a game which all boys have
to stand at the sane distance from the ball but at same
di stance from one another". Handover another doll and
say "Can you stand this boy so that he is at tha sane

di stance from the ball as this boy (point to the doll (1)
pl ace him anywhere in such way that he is not nearer or

farer than this boy (Doll 1) fromthe ball."

Repeat uith three nore dolls handing them over, one by
one, after child places each doll; f’ﬂ"g?.ﬁ"‘“ -]
7 ~N
7 N\
/ \

Fig.1. \ [

T —— —

Place two identical bottles at a distance of 12 to 15 cm
apart. Handover one doll and say ?"see if you/can stand
this boy so that both these bottles are at the sane

di stance from the boy. Renmenber one bottle should not

be far, the other being near him both the bottles should

be equally far from (near to) the boy.

If she does not understand the condition place the doll'D
at different points between the bottles and shorn that at
certain points (i) the distance from the two bottles is

nore or |ess sane.
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If she tries to keep his doll at the sane (or
adj acent) point as doll Dis, say sone other ol aces
you can | ocate many other points which will be at the

sane di stance from both bottl es.

Repeat with four nore dolls.
Each tine after child finishes allow for correction once,

asking "ls that right? Is anything wong?

BOTILE BOTTLE .
Fg2. * D,

Scori ng: Max. 5

T, : Score 2 if all the 4 dolls are correctly pl aced.

(approxi mation of 1/2 cmis all owed) anywhere on the

implied circle.

Score 1 if only 2 or 3 dolls are correctly placed wth-

out denonstration

T, : Score 3 if all the 4 dolls are correctly placed wth-
out denonstrati on anywhere on the inplied straight line
(perpendi cul ar biscelor of the assuned line from the

two bottles)

Score 1 if only 2 or 3 dolls are correctly placed with

nore ones from denonstration.
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5. Distance Estinmation:

Materials: a) A pair of steal rods of diameter 5 nm& 16 to

20 cmin length

b) Two beads with holes sufficiently big to
thread with the rods.

Task: G ven the straight lines, the child has to find
out a point on the second line corresponding to
that on the first straight line where a point is

marked by the experinenter.

I nstructions:
Thread one bead ends into the pair of needles say, 'Let
her assune that these needl es are roads and these beads
are cars (carts) Ask the child to make the car to and

fro on rod A for show novenent of car on the road.

T, : Rods A and B are parallel but not aligned

Place the roads as in Fig (1) let the beads rest at

the end of the roads nove the bead on road B about 7
to 8 cmfromthe starting position saying 'Look | nove
the car fromhere to there see if you can nove your car

the sane distance as ny car noved'.

c C, =cHILD
A +— * E = EXPERIMENTER,
B o s
(—..—
3

Fig-l.
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Scori ng: Max. 6

T1) Score 2 or 0 in each situation
T2)

T3)

Il Spatial Relations:

1. Haptic Recognition:-

Materi al s:
A. Sat of tuelve shapes nade and arranged as in Fig (1)

in thick hard board of which five are duplicated as

fol | ows:
a. 1. w sem circle star (2 of sanme size) with jogged edge.

2, /7 N\ Trapezium (two of the sane size)

be 7 Eﬁr Five edged star (2 of different size)
2, 1 Square (2 different size)

3. O Crcle/disc (tuo of different size)

(Total No. 12 + 5, the later kept separately)

B. A screen with wist hol es.

Task: G ven a nunber of that geonetrical shapes to feel around
each one without being allowed to see it, the child has
to identify each geonetrical shapes froma collection of

such geonetrical cut outs.
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T, : Sane shape and same size too.
T, : Sane shape and different size.
Fig.1l

X

O¢

<7
P
AN

e

I nstruction:
Esitsin front of Cfixing up the screen in between them
12 shapes are scattered on the surface so that all are
clearly visible. The childis allowed to clear look at all the
shapes in Fig.1l. Say "if you put your hands through the hol es
in this screen | will put a shape in your hand. The shape wil |l
be exactly like one of these. | want you to feel it very care-

fully and tell ne which of these shapes is just |ike the one

| have out in your hands".

T : Same shape and sane size:

1) w er. 10

2) £\, nunmber 5.
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If child cannot understand the task bring back the

beads to starting oosition and repeat once.

If child noves the road itself warn him "Does the road
trove? No. you have to nobve your car but not the road

Add rod A in oosition helding child to nove his car,

Rods A and B are not parallel not aligned

Place the rods as in Fig (2) let the beads rest at the
end of the rods. Repeat instruction as in situation (1)
noving the bead 8 to 10 cmon the Rod B from starting

position.

F@.Z, ~

B

Rods A and B ara parallel and aligned to each other

Place the rods Aand Bas in Fig (3). Let beads rest at
the opposite ends of the rods. Say 'Let ny car start from
this end and your car from that end. Repeat instruction
as in situation (1) noving the bead 5 to 6 cm from the

starting point.

Fi6.3.
5
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Scori ng: Max. 6

T1 )

T2 ) Score 2 or 0 in each situation
T3)

Il Spatial Relations:

1. Haptic Recognition:-

Materi al s:
A. Sat of twelve shapes made and arranged as in fig (1)
in thick hard board of which five are duplicated as

foll ows:

a. 1. w sem circle star (2 of same size) uith jogged edge.

2. /7N Trapezium (tuo of the sane size)

b. 1. Zf? Five edged star (2 of different size)
2. ] lar eSquare( 2different size)

3. O Crcle/disc (two of different size)

(Total No. 12 + 5, the later kept separately)
B. A screen uith wist holes.

Task: G ven a nunber of that geonetrical shapes to feel around

each one w thout being allowed to see it, the child has
to identify each geonetrical shapes from a collection of

such geonetrical cut outs.
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T, : Sane shape and sane sizs too.
T, : Sane shape and different size.
Fig.l

o X
R i,
@&
A

@w

© U

'

H

I nstruction:

E sits in front of Cfixing uo thB screen in between them

12 shapes are scattered on the surface so that all are
clearly visible. The childis allowed to clear ook at all the
shapes in Fig.1l. Say "if you put your hands through the hol es
inthis screen | will put a shape in your hand. The shape will
be exactly |like one of these. | want you to feel it very care-
fully and tell ne uhich of these shapes is just |ike the one

I have out in your hands".

T, : Sane shape and sane size:

D w nunmber . 10

2) L\, nunber.5 .
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Cover the scattered shapes from a sheet of paper pass
in terun No.10. Allow anple time for recognition say 'Have
you finished felling it by touch and take back the shape. Renobve
the cover sheet on the scattered shapes. Do not allow the child
to touch array. Say 'Now show ne the shape which is just
like the one you felt in your hands now. Discourage 'C from
guessing e.g. insists that he searches with his eyes and exam ne
different possibilities thoroughly before naking a selection

and does not randomy select shapes.

Repeat with No.5

T, : Sane shape of different size:

1. No.2 a star slightly bigger than one in the set
2. No.12 a square slightly smaller than one in the set

3. No.8 a circle bigger than one in the set.

Say, 'that was very good, let us go through sonme nore shapes.
Now I will put a shape into your hand as before. The shape

will be like one of these, but it may be a bigger or snaller one
than the one you see in this set. So | want you to feel it
carefully and tell me which of these shapes is just like the

one | have put in your hands though it is snaller or bigger

than the one you feel in your hands.

Pass in turn 2, 12, 8 and proceed as in T;.
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Scoring: Score 1 for each shape correctly identified on each

present ation.

2. Figure Draw ng

Materials: a) A book let (or set of cards) with each page

containing followng geonetrical forns

Io o0& o B
TeO ®rC1 o H @&)

——

b) Paper and a Pencil

Task: Gve a no. of drawing of geonetrical figures the
child has to-
T, : copy them by visual perception

T, : draw them for menory.

I nstructions:

Ty : Present the child the booklet open up the first figure (1)
Hand over the pencil then pointing to the draw ng, ask
make one like this on this paper, Back side of the
score sheet may be given for drawing. Child should be
encouraged to copy the shape as bast as he can (2 trials
may be allowed for each drawi ng. Discourage erases or

correction), ask which is the cl osest.
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T, : Say 'Now | wll show you a figure look it carefully.
Then | will close the booklet see if you can draw the
figure frommenory. Open up Il (4) say 'Look at this
drawi ng carefully. Expose the drawing to child for
10 seconds, close the booklet and say, nake one just
like that on this paper. Repeat with Il - 5 6, 7

drawings (Two trials may be allowed in each case).

Scori ng
Tl ) Score 1 for each figure correctly drawn approxinations

T2 ) are allowed as follows:

| 1. A closed irregular shape with one ring
clearly outside and other inside it, GSize

of the figures is not considered.

2. .Ziit}h The inside circle should not touch any point
on the triangle. An approximate circle and

equilateral trinagles are considered right.

3. All the three vertices of the triangle should
just touch the circle should not protrude

beyond the circumference of the circle.
I Al the four draw ngs should be approximately simlar to

that of the nodel draw ngs shown. However, the size of

the drawings is not considered.
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Shape Recognition

Materials: a) Tuo drawings as in Fig (1) and (2) in the

Task:

T

LE

book | et or on cards

b) Two small cards with a triangle drawn in
one and a square in the other.
G ven a particular shape such as a triangle or
a square, the child has to identify as many such

shapes as he can in a conplex geonetrical draw ng.

Tri angl es

Squar es

I nstructions:

T

LE

Present the (b i) card containing a triangle & say,

"Here is a figure, look at it carefully. Now present
card containing fig (1) and say there are sone such
figures (point to the triangle in the card) of
different sizes, locate this shape in the draw ng
(Point to the fig (1) in the card) see if you can
point themout'. |If child stops after locating only
one triangle, encourage himto search for nmore tri-
angles. At the child need not nane shape. Ask him
to outline the shape he has located in the draw ng
by his fore finger each time. Max. time 2 m nutes.
Present (b ii) card containing a square and (a) card
containing fig (2) proceed with the instructions as

in T, Mux. tinme 60 seconds.
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/N
2l

Flg' ) F'té:.z‘
Scori ng:
T, : Score 1/2 for each triangle correctly identified.
4 triangles. Max score - 2
T, : Score 1/2 for each square correctly identified.

2 squares. Max. score - 1

4. Shape conpletion: Material s: a) Twoci rcul ar cardswi t habout 10 cmdi anet

one (nodel) divided into four sectors in
different colours and the other one cut into
four corresponding pieces with the same col our

as in the nodel (Fig.1)

D@

Fig -1 YELLOW -

"Fﬂuk 5 ; ;
MODEL.

b) Two cross shaped cards (fig.2) one cut into

5 pieces and coloured.

RS 1= BLACK
2 7= Rep
B o IS e
o 0]
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Task: G ven a npdel shape and cut pieces of that shape, the
had to conplete the shape with the cut pieces by T,

visual perception, T, from menory.

I nstructions:

T, Pl ace the nodel circular card in front of child and
lay down the four cut pieces too in a random order as
shown in fig (1) & say, 'A card exactly like this (point
out the nodel) has been cut into few pieces (Point to the
pi eces), See if you can arrange them together to nake

a whole one just like this"

If child hesitates or does not understand demonstrate
once but do not describe,watch hou I do this....Scatter
in cut pieces as before and ask child to conplete the
shape uith child finishes, ask, Is that all right?

I's anything wong? Alow for correction once.

Max. tinme 60 seconds.

T,: Say, 'Now | amgoing to show you one nmore shape. But
I will remove the nodel after you have a good | ook at
the nodel. Then I will want you to place the pieces

in their proper places, so that the finished shape will

be exactly like the nodel."

Present the cross shape for 30 seconds & say, "have a

good | ook so that you will renenber the shape, the



-21

arrangenent of the colours too" Renove the cross
shape and i mediately present the five cut pleces
in a random order or mixed way and say "Put these
pi eces together to make a whole figure exactly like
one you saw just now. Ask is it right? |Is anything

wrong. Allow for correction

Max, tine 60 seconds.

Scoring

Ty : Score 2 for correct conpletion

Score 1 (i) if correct followi ng denonstration
(ii) if the order of the colour is different

but the shape is correct.

T, : Score 2 for correct conpletion

Score 1 if the order of the colour is allowed, but the

shape is correct.

5. Matrix Construction

Materials: a) N ne wooden cylindrical blocks varying three
degrees in height and three degrees in dianeter

in other words 2 |evels each.
b) A ruled plague of hard board to construct
2x2 and 3x3 matri ces.
Task: Gven a matrix varying 2 (or 3) degree in height
and 2 (or 3) degrees in diameter the child has to

repl ace and reproduce the matrix.
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T, : Reproduction of 2x2 matrix
T, : Replacenent of 3x3 natrix

Tz : Reproduction of 3x3 matrix

I nstructi ons:

T, : Reproduction of 2x2 matri Xx.
E sits facing child with the constructed matrix between
them Say "Look you see how we have pi eces on this board
in a particular arrangement with these here.” (Point to
short ones, but do not describe and these here (Point
to the tall ones but do not describe). Scranble all

the few pi eces and place before the child and say 'see
if you can arrange all these properly on the board. Dust

as they were before. |If child is successful, then score.

Child need not reproduce the matrix in the exact arrange-
nment presented, any adequate/correct natrix (uith tne

i ntended gradation is acceptabl e.

If child is incorrect, ask "lIs that right? 1s anything

wong? Alow for correction.

7x2 MATRIX

F|g-l

UTo
|
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Repl acement - 3x3 matrix

Present 3x3 matrix as in fig.2 "Look nou you see how
these bl ocks are arranged on the board, we have the

sane pattern as before with snmall bl ocks now with

these here, these here. (Point to the three rows and
then to three columms one by one but do not describe)
Take a good | ook, then renove four blocks Bl, B3, A2

C (fig 3) in full sight of child, mx themup and pl ace
the pieces before child nix them up and place the pieces

before child. Take care to avoid giving partiona

ones. 'Ask place the pieces on the board exactly where
they were before' when child finishes, ask, 'Is it
alright? 1Is anything wong? " Alow for correction

| ﬂA (:> °C3

Az B

e

iC

3

——

e

C

2

e

-=A e

| O |~ o -
e 1

e,

T3 :

Fig.2 Fig.3
Reproduction - 3x3 matri x.
If child makes correct replacenent in all cases in T,- say

"good' if not place the blocks in their correct positions
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w thout any expl anation, ask 'child to have one wore

cl ose | ook, then scranble all the bl ocks and pl ace them
before child and ask child to reproduce the matrix in
other words to place all the blocks in the same
arrangenent (wth proper gradation but not necessary

direction) as before.

Scori ng:

Ty

T3:

Score 2 for correct reproduction of 2x2 matri x.

Score 1 if at least two nere placed correctly first
and the other were correct

Score 2 for correct replacenent of all blocks

Score 1 for correct replacement of tuo bl ocks

Score 2 for correct reproduction of 3x3 natrix.

(Any adequately graded natrix is acceptable).

Score 1 if only 2 rows or 2 colums correct.
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11 CONSERVATI ON

1. Judgenent of Invariance of Nunbers

Materials: 10 Red chips
10 Bl ue chips

Task:

G ven two sets of equal nunbers the child has to judge
the quality of tuo sets when the perceptual arrangenent

of one set is altered.

I nstructions:

Ley out one row of series red chips and say 'put out the
sane nunbers of blue chips as | have out red chips...Just
as many no nore no less. (Child need not necessarily count
the chips in both the sets). |If necessary, pair of the
red and blue chips one to one and make sure that the

child appreciate the nunerical equivalence of the two rows

(even wi thout being able to count).

T, : Mdify the layout by spacing out the red chips as in fig.2.
Ask, 'Are there as many... the sane nunber of red one's
as blue one's or are not there? or are there nore? or
are there |ess? Wy?. Encourage child to explain in hia own

words for confirmation.

DO0OO000» = «0 IO 00 0O O

OQOO000O0O00sswee O OODOO00C0
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Modi fy the layout arranging the red chios in a circle

T
and ask the 'conservation question' as in situation
He
DO OO0 OO D»Rep O Tyren
OO0 D000 sewe ‘3{;’]0
0O 0 0O O d Qo] eewe.
Scori ng: Max. 2
T1) Score 1 for correct answers in both the situations.

T2)

Not e Answers to be accepted as correct only with a fairly
adequat e explanation. Answer like followi ng nay be
judged correct;

1) There are as many red ones as blue ones it was so
before. W have not taken anything away (ldentify
j udgenent)
2) W could put the others in a circle as well or put
one by the other so there are not nore red ones or blue
ones (Reversibilate judgenent)
3) Here the blue ones are in a long row but there is space

in between the chips so that nmakes it the sane

(Conpensati on j udgenent) .
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Judgenent of Equival ence of Two Areas:

Materials: a) Two equal sheets of plain paper (about
10x15 cm

b) A pair of scissors

Task: Gven two identical areas the child has to judge
the equality of two areas after equal parts are

taken out from them

| nstructions:

Fold the two sheets of paper together in such a way
that each is divided into 8 equal parts uith the inpression
of folded lines (fig 1), unfold the sheets and present them
and say 'Here are tuo sheets having the sane anount of
space to urite on each of them the other. Encourage him
to appreciate the equivilence of the two areas (super inpose

on over the other, if necessary)

=
=g P
b e - f__J__«
' |
3 :4 3 |4
Hokutee Bt Eost FIg-1.
S & ) G
=l UEE A R
I
J [‘3 7 8

Cut portion 1 in sheet A uith the help of scissors then
in sheet 8 put the tuo cut pieces in front of the child
(fig 2) . present A and B sheets and say '| have renoved
a piece of paper fromthis (A and a piece of paper from

this (B) too. Now is there the same, anount of space to
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wite on each sheet or is there nore space in the
sheet A or perhaps nore in this sheet B. Encourage

child to explain in his own words (for confirnmation).

e S SO S

T:.g‘z,

T,: Repeat instructions renoving portions in A and portionB

in B.

- — — — —

foszon G F’fg'-.% Y

Scori ng:

Ty ) Score 1 for correct answers in each situation.
T2 )

Correct answers:

In each situation, the two areas are judged equal.

Identity: 1. There is the sane to wite because we have taken
out equal (sone) pieces of Daoer.

Reversibility: (ii) the same because if we out back these Dieces
where they were it would be the sane as before.
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Copensation: (iii) Both are sane (equal) this |ook bigger

but at this end one niece is short because you

have renoved the piece, at this end.

Judgenent of Invariance of Length

Materials: Two flexible wires (string) of difrerent |engths

(approximate 10 cm & 15 cm

Task: Gven two unequal lengths the child has to judge the

i nvari ance of the unequal |engths when the perceptua

presentation of one length is altered.

I nstructions:

Present two wires as in fig (1) & say 'Let us assune
that these two wires are roads. Now on this road 'A
is there just as far to walk as on this road 'B or is
there perhaps farther to walk here (A ? This road 'A
is it the same length as this one "B or length is

| onger or not so longer as this one? Ensure that child
notices tne inequality and correctly judges A to be

| onger than B.
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T, Bend A so that its end coinside with those of fig B
(fig 2) and nowis there as far to walk on this road
A as on this road B of two ants are wal king one on
this road and other one on this road, would they both
dalk the sanme distance. After child answer, straighten

A as it had been originally.

F|g‘.2_,

T- : Twist A such that when the two wires are laid out one
bel ow the other fig.3 (direct distance between ends

is shorter in Athan in B) Proceed with instructions

as in situation (i).

W

=

F'ng;.?:,
Scori ng:
Ty ) Score 1 for correct answer in each situation. Not e

T, ) down the child answer it tray be one of three argunents

is ldentity, Reversiblity or condensati on.
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4. Judgenent of Invariance of Mass:

Materials: Two balls of nodelling clay (dianmeter approx. 4 cm

Task: G ven tuo balls of clay of equal anobunt the child
has to judge the invariance of the anmount of two
balls after one of the balls is rolled into different
shapes.

I nstructions:

Ask.child to nmake sure that the tuo balls are nade
of the sane anount of clay say 'Let us pretend that
these balls are nade of pastry nake it so that if we
ate one of them we would both have the sanme anount
to eat, no nore no less (alternatively present two
balls of clay and have them judged as equal by | ook

and by weight.)

T, Say ' watch what | amgoing to do. Muld B into the
shape of sausage (3 cmlong). Ask, Is there the sane

amount in the ball? or perhaps nore in the sausages?

T, Rermoul d the sausage into ball w thout any explanation
Role A into the shape of a snake and ask the conser-

vation question.

Y

A B

O Aan
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Scori ng: Max. 2

T, ) Score 1 for correct answer in both the situations.

T, ) Accept any of the three argunents in identify reversi-

bility conpensation as correct.

5. Judgenent of Invariance of Liquid Vol une:

Materials: a) Two identical glasses A and A' (about 3 cmin

diameter and 6 cmtall)
b) One wider taller glass (p)

c) Tuo identical small glasses each about one
hal f of the volume of A (P, Py

d) Two bottles containing different coloured water.

Task: G ven two glasses of liquid of equal different col oured

wat er judge the invariance of the quantity of liquid after
the liquid fromone of the glasses is poured into a different

si zed cont ai ner.

I nstructions:

Get the child to agree that A and A are the sane in both
hei ght and di aneter. Take one of the bottles and pour uater
intoit. Ask the child to take the bottle and pour the sane
quantity into A'. "Pour exactly the same quantity, no nore
or no |l ess" when child Dours the liquid ask, 'if you drink
this juice (A) and | (or your friend) that juice A will

we both have the sanme amount to drink?

Make sure that he agrees that A and A contains equal anobunt

of 1iquid.
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T, : Pour all the water from A into P in full sight of

child. Have we both got the sane quantity now or has
one of us got a lot and the other only a little....
who! if we drink it, Try to elicit explanation from
child pour back P to A

T, : Pour water from A to both P, P, and follow the sane

instruction as in situation 1, enphasize child to conpare

the liquid in P, and P, taken together with that in dass A

ﬂ

i

ITL
1]
I

>

Scori ng:
Ty ) Score 1 for correct answer in both the situations.

T2 )

Accept any of the three argunments, ldentity, Reversibility

or conpensation as correct.

IV TEMPORAL RELATI ONS:

1. Judgenent of sinultaneity speed and di stance covered

Materials: Two wooden dolls with a piece of chalk with a clean
floor area (table surface) settings. Two parallel

lines representing two tracks with a doll on each.

Task : Gven a doll racing denonstration in different situations
the child has to judge sinultaneity equality of synchronous
(corresponding) intervals order of events in tine with

reference to distance covered by each doll.
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I nstructions

Preparatory Exerci se:

Tq:

QL.

Q3.

Exami ner denbnstrate a race between two dolls in the
following three situations. Both start and stop with a
click at the sane instant in all the three situations

keeping the tine constant for both the dolls.

Starting positions at the sane corresponding |evel from
one end (of the table/surface) say Look here are two dolls
(A & B) ready for a race. Note carefully where they stand
"Draw a small circle round the starting points of each doll
when | say'ready go' they start and when | say stop they
stop, where they are | want you to watch carefully how they
run. Denonstrate the race saying 'Ready Go' (Making A
nove slightly faster than B) and stop, Let the dolls stop
at the points as shown in figure (1), Ask the follow ng
guestions in a suitable manner.

Did the dolls start running at the sane tine7
Did the dolls stop running at the sane tine?
Did both dolls run the sanme distance?

Who run faster?

If child points to one of the two dolls as the answer

encourage himto explain why he thinks so.

A

9

Fid. 1.
=)

B
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T, : Starting positions at unequal distance from the edge or
and equal intervals of time with different speed. Proceed

with instructions as in situation (1).

A 6
r.g-z.
B O —
Ts : Starting positions at unequal distance from the edge equal

interval of tine with different speed. Proceed with

instructions as in situation (1)

A B

Be

Flg'-a ;

Scori ng:

T1 ) Score 2 if all the 4 questions are correctly answered.
T

2
T??c%)re 2 if 1st and 2nd questions are correctly answered.

Score 1%if the first 3 questions are correctly answered.

V ~ DECCDI NG SYMBOLS:

Materials: a) A set of 10 foot prints (cut out in hard board/card-
board) 5 forming left foot in one colour (red)

and 5 formng right foot in another colour (green)

b) One pair of foot prints sanme as above with yellow

dots painted all over them

c) Cean floor area.

Task: G ven synbols for left and right feet the child has to

decide the synmbols into action in different situations.
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I nstructions:

T : Use one pair of foot prints from (a) materials place the foot
print as in fig.1l. Look these are pieces which look |ike
your feet (pointing to the red one) This is for your left
foot (Pointing to the left foot) and this (Point to the
right foot) child need not nane left and right direction
but convince himwhat red and green foot prints stands for.
"See if you can stand keeping your left foot like this.

Help child to stand ao that his feet are in position as in

o € &

T:S;: Change the position of the foot prints as in Fig (2), 'see
if you can stand like this'. After child finishes allow hint

to stand normally and ask child to close his eyes.

S, : Take care not to give any clues whether he is right or wong
Change the position of the foot prints as in Fig.3 say 'Now

see if you can stand like this'. Score after child finishes.

T,S; : Place 8 foot prints (1) in a line a random order as shown

in figure. Say walk on these foot prints. Renenber that you
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shoul d al ways keep your left foot (point to the left foot) on
red and right foot (Point to the right foot) on black'. Watch
how child wal ks,do not interrupt in tha mddle, count the nunber

of m stakes if any.

S, : Arrange the foot prints as in Fig.2 Now you wal k on these

foot prints. Count the no. of mistakes if any and score.

Ts: Introduce the doted pair of foot prints, instruct the child
Again this red one is for your left this green one is for
your right. But for these dots you have to stanp your
foot twice on this, ‘'arrange all the 12 prints in a random
order. Ask the child to walk on them Watch if correctly

decodes the synbols, score

Scori ng Max. 8

T1:S;:. Score 1 each for placing correct foot in correct position.
S

T,: S;: Score 2 each for conplete success

S,
Score 1 each for one or two errors

Score O for more than two errors

Ts : Score 2 for conplete success

Score 1 if dotted ones are stamped twice with proper feet

but with errors in placing another plain foot prints.

Score 0 if he does not succeed in decoding the dotted pair

of foot prints.
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2. Decoding signs into actions:

Materials: A set of 6 cards showing signs to decode into actions

Task: G ven sone signs like each one standing for an
action. Eg., (Junp in air once, both feet) tha child has to
decode the signs into required actions when given in various

conbi nati ons.

Instructions: Present the cards one by one nentioning the action
represented and instructing the child to perform the action
accordingly (if necessary denonstrate the action once).
Three trials with each first in the order taken then in
random or der .

—Junp in air once both feet
up once

- Sit and stand up once
Make sure that child is not confused with the signs before
proceeding to situation 1. Now | amgoing to present these
signs in combinations. | want you to perform the action
carefully remenbering themin right order

Present the cards one by one with given order.

T, Three signs 4 conbinations

A OAN
O O+
A+ +
O +A
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T, : 4 signs and 3 conbi nations:

VAN 2
A+OO

e OALN

If child repeatedly goes wong in the action, present the
practice card and instruct the actions once nore and produse

with the next item where child had stopped.
Scori ng: Max. 4

T, : Score 2 if all the 4 conbinations ara correctly decoded.
Score 1 if 2 or 3 conbinations are correctly decoded.

Score O if only one conbination or none are correct

T, : Score 2 if all the 3 conbinations are correctly decoded
Score 1 if 2 conbinations are correctly decoded.

Score 0 if only one conbination or none is correctly decoded.

Vi BELONG NGNESS

1. dassification of pictures

Materials: A set of 16 picture cards to form4 sets as foll ows:
a) 4 common fruits: apple, orange, banana and | enon

b) 4 vehicles: truck/train, scooter, car, cycle

c) 4 Birds: Crow, Eagle/Roaster, Sparrow, Parrot

d) 4 animals: cat, dog, cow, horse
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(May be other fruits/vehicles/birds/animals familiar to

chil dren)

Task: G ven a collection of pictures cards, the child has to
classify theminto required sets.

| nstructions:

Lay out one by one all the 16 cards in a random order
establ i shing vocabulary for the pictures. Ensure that al
the pictures are clearly visible. Say form sets of pictures,
each set containing pictures that go together/that are alike
in some way that represents the things of the same kind.

If child hesitates or does not succeed in grouping at

| east one set suggest. 'See here is an apple, renove the
card from the scattered pictures and keep in front of child,
"see if any other card show things like this' Do not

suggest to put all the fruits together. If child fails

to understand the above suggestion, suggest with the picture
of car. 'See here is a car', Ask if the apple and the car
are of the sane kind. No. So put the car in different

pl ace and ask for other cards that may go uith it. Gve

anple tine. Encourage child to classify all the 16 cards.

VWhen child finishes ask,ls that right? Alow for correction

Scori ng: Max. 8
Score 8: for correct classification into 4 sets w thout suggestion

Score 7: for correct classification into 4 sets uith the ones

as indicated above.

Score 6: for correct classification into 3 sets ie, Fruits (4)
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Vehicles (4) and animals and Birds (8) with or wthout

suggestion

Score 2: each set if only one or tw sets (4 cards) correctly

classified with or wthout suggestion

Score 1: each set if only three cards are correctly put together

in a set wthout suggestion.

2. Cassification of Shapes:

Materials: 16 squares cut out in hard board in 4 sizes and

4 col ours, each colour having one square in each size

o
< | |[JOo
Bue j B s
ku‘g D 3m
- 10

Task: Gven a set of squares of 4 different colours in four
different sizes. The child has to classify them according

to two criteria i.e, by colour and by size.

I nstructions:

Exami ner sits opposit child with the shape randomy
scattered on the table or floor. Exam ner then asks
child to sort the squares into groups. 'Goup these

pi eces that go together or 'put the pieces together that
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are alike in sone way' |If child cannot sort the pieces
either by colour or by shape and sinply plays with the

pi eces Exani ner suggests the criterian by sorting one

set by color and asks the child to continue. At no tine
the child is told the nanmes of the colours E assists

if necessary and eventually places one or two pieces

left (if any) into the required groups to conplete sorting

of 16 pi eces.

Di scontinue if child does not succeed in sorting all the

16 nieces even after suggesting the criterian (ie by col our).
If the child is successful in sorting by any one criterian
wi t hout suggestion (ie, he can sort by colour or by size
first) shuffle the pieces and present them in random

order and say 'if you can sort them in some other way'.

If child repeats the first criterion say 'you have already
done it like that you can find a different way of putting
theminto groups. Each group containing things of the

sane kind/in sane way.

I f necessary exam ner suggests the 2nd criterion if the
child has conpleted sorting by colour first say 'see here
sone are big, sone are very big, sone small.... Assists to

classify one set (biggest set) and ask the child to continue
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b) If child has conpleted sorting by size first, say' watch
what | do' sort one set by colour (4 pieces of red) say

"see if you can continue with the retraining pieces.

Score after child conpletes sorting all the 16 pieces.

Scori ng:

Score 8: for correct classification by colours and by size

wi t hout any suggestion

Score 7: for correct classification followi ng suggestion for

second criteria

Score 4: for correct single classification with or w thout
suggestion but cannot succeed in second classification

i nspite of suggestion.

3. ldentification of Qdd things in a group
Materials: Following picture cards in three sets:

a) Eye, Hand, Nose and a banana fruit (any one of the fruit

pi ct ures)
b) Lion, Tiger, Elephant and a Fish
c) Axe, Knife, Handsaw and a Penci
Task : Gven a set of pictures the child has to identify the

picture in the set, which does not belongs to that group.

I nstructions:

T, : Lay down the cards (a) set one by one (eleciting/introducing

the nanes) present in the order as in Fig.1l. Say 'Look at
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these pictures this is a picture of.... this is a picture
of.... etc. Ensure that he knows the object (or aninal)

in the picture, three of these are of the sane kind, one

is a different kind which is that? (different one). No
class nane should be used. Discourage child from questi oning.
Insists that child think before identifying when child picks
out a picture, ask 'why is it different? (asked - for

only confirmation). If child gives sone other reason, can

you think about it? Insists child to answer.

T, Present (b) set of pictures in the order.
Lion, Tiger, Elephant, Fish. Proceed as in situation (1).
Ts: Present child set of pictures in the order saw, pencil,
Axe, Knife. Proceeding as in situation (1).
Scori ng:

Tl ) Score 2 if correctly identified with a correct reason

T2 )

T3 ) Score 1 if correctly identifies but unable to explain

the reason in sone way.
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The child need not be penalised for not nam ng the pictures,
followi ng reasons are accepted; correct. Even hints in

broken sentences are correct, if the reason is correct.

This is a banana (or a fruit) but these are parts of body.
of
Thi s banana we do not have we get it from shop (or a tree)

but these retraining pictures we have with us

This is a fish, which lives in water, these are aninmals
which live on |and

or
This (fish) has no legs, can swmin water, but these

have | egs to wal k

This we wite froma pencil, these are tools to cut OR
sonet hing. We cannot cut anything using this (Pencil)

but we can cut using these (remaining tools).



