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CHAPOER VI
QUMMARY AND COIXLUSIONS

6,0 Introduction

]

In this concluding chepter of this report a brile:

H

summary of the

0

tudy 1s presented. A short descripntion of the
theoretical basis is given followed by the presentation of

ped

the problem and the obiectives of the studv. A brief
‘description of the procedure adopted for the realisation of
the objectives is presented next. This is followed by a short
descrivtion of the analysis and the major findings of the
study. The chapter concludes with a discussion on the
iwmplications that can be derived from the present study for

future researcn in the field of Scilence Zducatlon,
£.1 rheorstical sackground

at a

W

iven point of time in the history of the
evolution of human krowledge tho understsnding of various
wnenomena and thelr interrelationships existé in the form of
a8 well connected structure. The structure is internslly
consistent and that it accounts for almost all observations
made auring that time. When contradictory observations are
made, they are either rejected as invalid or modi<ied to £it

into the structure., ¥Yhen an observation or a set of

5
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cbscrvations does not fit inte the structure there arises a
need from within the structure to undergo modifications; thus
evolving into 2 new stage. Human knowledge has evolved
through several such stages. an individual rigbht from his
childheood, interescts with his environment and adapts
cognitively. He progressively conctructs his cognitive
structure through active interaction with his surroundings.
dis construction of cognitive structures also undevrgo similar
stages of evolution like the human knowledgs structure, Such
an idea of an isomorphism between the knowledge generated by

mankind over generations and how an individual constructs his

k)

comitive structures is implicit in the theory of cognitive
developmant propounded by Jean Piaget, aYSwiss psychologist.
2liaget's theory of cocnitive development suvgests four major
strages in the mental development of a child. They are:
sensorimotor, pre-operetional, concrete onerational and
formal operational. These stages are characterised by the
mental operationsz a child is capable of manifesting at a
point of time. Major cheanges in the logical reasoning
patterns ocour vhen a child transits from one stage to
another. The need for the transitlon comas from within the

'l
cognitive structure of the child. The structures grow as a
child moves up from one stage to ancother. Older structures
are not replaced by never encs ovut arce integrated Witf, The

order of the stages i3 consistent and secuential,
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The cognitive development of a child ig in~lusnced by
tvio factors viz., 1) certesin organisers inherent in the
svstem determined by genetic factors and 2) environment., The
environment comprises mainly of casual experiences and

orcanisced social experiences. One of the mein forms of

7

organilsad social experiences 1s formal e”ucation. Since the
devalopwent of lovical reasbning is dependent on social
environment and experiences in general, designing instruction
iitably should influence the cognitive development. In the
natural develoomant the need for restructuring ones cognitive
structure comes from the failure to explain cortain
observations with the existing reasoning mattarns, These
rsasoning patterns form a part of ones cognitive structure by
means of which an iadividual explains an obscervation or a set

of observations. When one fails to explaln an observation, hao

teals t.e necd to modify the reasoning patherns and thus

&)

offecting a change in\his éognitive structure. %0, it may he
vossible to induce the need for changing ones coanitive
structure through constantly posing chellenges to his
Xnowledge structure or data that would contradict with hisg
reasoning and help him resolve the contrediction. Normallv the
tendency of an individual would he to explain the observations
with his existing ressoning patterns of his cogunitive

structure. But, the instructor may have to constantly point

out the internal contradictions when such explanations erc
1
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nade and if the individual realises it as & contradiction,

the need for changing the cognitive structure would come f£rom
within.

6.2 Attempts at Accelerating Logical Reasoning
' i

Tarlier attempts on accelerating the logical reasoning
patterns in laboratory snd Juasi-laboratorv conditions
indicate thet transitional students are more prone to
ccceleration rather then thiose vho are in an early stags of
development. Rijid structuring of ewperiences does not show
uch of an influence on lwproving the logical ressoning,
aAttempts at influencing the reasoning patitnrus of students
after taking into consideration their previous knowledge and
eristing cocnitive structures, and framing exwericnces hased

on these have shovn positive results. An incuiry approach to

e

ez ch

o

ing is found to accelernte recsoning when compared to

>

ecxpository or didactic mode of teaching. Previous sttemmts

=t accelerafing tae logical reasoning patterns also indicate.
that cresting ‘cognitive conflict' g & strategy has been
successful in developing cognitive structufes and also the
Trasoning potterns. Acceloretion studics conductad on Indlen
students are mainly confined to laboratory tvpe of conditions
vhare no attempt is made to reorganise the curriculum frame'

or relate the treatment to instructional activities
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Here,arises the need for conducting
field studies attempting at accelerating the logical
reasoning in the actual classrooms given all its constraints.
Also, there is a need to relate the classroom experiences
tothe curriculun frewme prescribed for the grade. Taking this

esearch need into consideration, the present study makes an
attempt at influencing the reasoning of students tihrough
actual classroom teaching based on the prescribed curriculum

frame.

6.3 The Baseas of the Present Problem

Among the school subjects 'science'! is the most
gopropriate one to attempt at accelerating the reasoning.
This is bzcause of the reason that 'sciencce! gives & lot of

scope for the studants to act upon with the phvsical
environment ond through these actions they construct mental
stractures and\concomittantly develop thelr reasoning
pattarns. A review of the field conditions in India
irdicates that the science curriculum IZrame is outdsted and
disorganised. Tho currliculwe Sraming is anot vased on any
thooretical f£rame. "he curriculum demands a lot of harduork
“ron the students in rote memorising the facts, principles,
etc. There is nardly <nv provision for the students to act

upon objects and id=sas and discover the lawg and principles

s
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of natural phenomena,. The curriculum experiences are rather
orescptive and curb the students from thinking in an original

manner. The Hresent studv attempts at ansvering the guestion
= v i9) C Y

vhaether it is pessible to influence the ressoning patterns

of the lecarners' under the field conditions.

A total reorcanisation of the cuvrriculum frame may

have to be done in the light of 1) the previous concept

structure of the learncrs and 2) the logical regsoning
patterns they are capable of nanifesting, for an attempt at
accelerating the reasoning patterns. The nsed for
reorganisacion igcomes all the more meauningful in the Indian
context because the students of a particular ¢rade have
undercone through the static and ill;prapared curriculum

B

learning. 2.1lso, the

m'1

during thé nrevinuse vears o
reorganisation should he done in considevation to the
concontuel structurs of the “iscipline. 3uch a reorganisation
of the curriculum Erame should mnke it highlv flexible and

dynamnic, The dynamism and flexibility of the curriculum
frame may b2 seen in terms of its acaptability to the
various coonitive demands of the learncers, <o that thelr
resconing pettorns are acnelercted. this calls for the use
of an instructional model of science which is also dynamic

in nature. The modcl of instruction should include the

ingredient of an invuiry approach. A guided incuilry avproach
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wnere the teecher. acts as a facilitator to the process is
more appropriste than o pure inguiry approach., Barlier
attempts clearly support this view. The facilitator may
continually assess the knowledge structure of the learners
and provide data in such a way &8s to cause cogritive
conflicts in their mind. This would stimulate the students
to come out with sever:l hypotheses, The tacilitator mav
then help the students ia testing these hvpotheses by’
recalling dav to day expeviences or by supplving asppropriate

data {pre~fabricated or from the history of science). Theszs

teated hypotneses get integrsted to the cognitive structures

Y]

of the leerner. Ty such & cyclic process the lesrners

construct their cognitive structures and improve their

ressoning {(mentel onerations). :

In the intellectual develovnent model »Hropoundad by

Piaget the mentel -perations arpear during the concrete

k) Wi

oper<tionsl stege. An early councrete operational child mey

&

need 8 long term interacticon with the envircument

o
o]

transform to the formal operetional stage. The instruction
of forwal concepts may not be benefiicial to such a student

as he is not eyuivpad to assimilate such concopts. Therefore,

et
ot

may he worthwhile to sttempt at influcncing the reasoning

D]

patterms of stulents whon thev are in 2 transitional state

from concrete to formal. Preliminary investigations
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conducted by the investigator Indicate that among the

sacondary classzs, grade IX and X students show transition
Vd
“rom concrete to formal operational thought. Among these two

gru.des, grade IX is chosen for the present study.

A few exemples of rensoning patterns that can

¥

differentiate betwsen the concrete and formal operational
student ere 1) combinetorial reesoning 2) controlling of
variables 3) proportional reasoninq and 4) deduction. Thesc
reasoning patterns are inter related - some closely and
others remotely. Some of these reasoning patterns evolve to

& higher level faster vhen coupared to othevs. this 1s termed

as 'horizontal décalage' i the Piagetien theoretical

framework, From the point of view of assessing the reasoning

[

ratterns and oitempting at accelerating these patterns, it
would be better to choose closely related reasoning patterns.
Also, the choice of reasoning patterns should be based on the
possibilities the scisnce curriculum offer for its
ecceleration. Based on these criteria the reasoning patterns
‘combinatorial reasoning' and 'controlling of variasbles' are
chosen in the present studv, Thecvefore, the raser rch
suestion of the present study bolils down to whether the
reorganising of tho prescribed curriculum Erome of crade 17
to suit the level »f reasoning of stwdlents would €id the

dzvelovmant of the same reasoning pettern in an achual
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classroom situation given all its natural constraints, Therc

~

iz @ basic assumption bhehind this guestion. That is, an
active participation by the students on the curriculum

materisl vresented to them would aid cognitive development.

.41 The Problem of the Study

IOBPUYY OF THE ERFFECT OF REORGAMISING THE PRESCRIBEDL
CURNICULUN FRAMETUORK ON THE COMZIUATORIAL REASONING

AfD CONTROLLING OF VARI BLES OF GRADE IX STUDENTS.

The stuty is aimed at accelerating the logicel
reasoning of students with the aid of curricular experiences
in & reel classroom setting, with all its neturel
interferences. The two logical ressoning patterns that are
accelerated are 1) combinatorial reasoning and 2) condrolling
of varisbles, The chemnistry portion of the science
curriculum prescribed for the grade is sclected for
rrorga nising. The rooracnising ig carr-ied ous based on -
throe eriterds viz,, 1) thechaclground kriowl:das of thc
students, 2) the reasoning patterns manifested by the
students and 3) the structure of the discipline.

N B

6.4.1 Chjectives of the study

Tha major objectives of the studv can be steted as

follows:
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1. To assess the level of reasoning of students of grade
2 in the following reasconing patterns

(a) combinatorial reasoning and (b) controlling of

e

veriebles.,

2. To analyse the chemilstrv portion of the scisence
curriculum of grade I¥X with a view to rcorganising it

to suit the level of reasoning of students.

3. To study the effect of reorganising the curriculum
Erame on thoe following reasoning patterns
{aY combinatorial reasoning and {(b) controlling of
variables in comparison to the existing curriculum

frame,

The assessment of the level of reasoning (obiective
Ho. 1) Cemands the use of problems or tasks to be presented

to the students and observiving the way they go about seolving

it. The exposure to such problems or tasks might interfere

with studying the effect of the treatment (objective Wo. 3).

lere erises the need to studv the c¢ffect of the pre-assessment

K}

and its influence on the trestment, Therefore, the following

two objectives are added alongwith the above three,

4, To study the effect of zssessment of the reasoning
patterns (a) combinatorial reasoning and
{(PY controlling of variables on the development of

/

the same.

5. To study the interaction between the pre-assessment
and treatment on the two reasoning patterns
(a) combinatorial reasoning and (b) controlling of

véeriables.
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6.,4.2 Hypotheses of the study

The following hypotheses are tested in the present

inwestigation.

1. The rcecorcanisation of the chemistry portion of the
science curriculum for grade IX mAay positively
influence the combinatorial reasoning Qf students who
undergo the classroom instruction with reorganising
the prescribed curriculum when compercd to those
stucents who undergo the normal classroom teaching

pased on the 2xisting curriculum frame.

2. The reorganising of the chemistry portion of the
scicnce curriculum for grade IX may positively
influ:nce the 'controlling of voriables' of students

\
vho undergo the classroom instvuction with the
reorganisinag of the wrescribed curriculum when
compared to those students who undergo the normal

classroom teaching basced on the oxisting curriculum

H‘

ram
tThe above hyopothesces hove baen framod in the
directional forn since earlier sttempts show that

acceleration is possible under laboratorv conditions and

mn

ield conditions other than Indian.

The obisctive Wo. 1 demands the asscssment of the
reasoning patterns of the students before sthempting ot
reordeniing the curriculum frame, This is done by posing
problems to tae students which demand them to manifest the

reasoning patterns. This assessment may affect tha



the dev

students
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<D

clopeent of these reasoning patterns because the

who are exposed to these tasks may be triggered to

nentally operate in a similar fashion. Since ‘there are two

possible sources of influence on the rearoning patterns, i.e.,

the trectient and tho pre-essessment, there could be a

'

possible joint =2ffect of the two influ=znces; The following

~

four hypotheses ars added alongvith the above two,

39

e

There is no difference in the combinctorial reasoning
of students, who heve been aszessed through tasks
‘hich demend the use of such a reasoning pattern, and

those who have not been assessed through such tasks.

There is ne difference in the 'controlling of
variableszs' of students, who have been assessed through
tasks which “emsand the use of such a refsoning pattern,
ana those who have not been assessed throucgh such

tasks.

There is no difference in the ‘'combinatoriesl reasoning!
ot stuﬁenté, who heve been pra-zsscssad on the rame
red.sening pattern and who have unfergone the treatment,
and who have not been pre-assessed and not undergons
the treatment; and those who have not been pro-
assessaed and who have undergone trcatment, and those
who hove been pre-assessed but not undercgone thoe

treatmaent,

There is no dAifference in the ‘'controt ling of

-

veriables' of stud: who have bsen pre-assessed on

(.1.

]

thie same reasoning and who have undergone the !
treatment, and who have not been pre-assessed and not

o

mwidercdons the treatment; and those who have not haen
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pre-assessed and who have underdgone treatment, and
those who have been pre-assesscd but not undergone the

treatment,

O
o
tn

The Design of the Study

The desion should be able to accommodate the study of
the following: 1) the cfTect of reorganising the prescribed
curriculum frame on the reasoning patterns in compariscn to
the erristing curriculum frame, 2) the effect of pre-assessment
on the development of these reasoning patterns and 3) the
interraction between the trestment and the pre-assessment,
Tnis problem may be cxsosmined through what is called a Solomon

Four Group oOesimm. The desicn is as follows:

J

jroup

3 : 2
Group 2 R 03' . 04
Sroup 3 n X 05
sroup 4 R 06

where R is random assignment, ¥ is esparimentel tieatment and
01 ko 06 @re observetions. Randomisation in the present study
is not carried out by pooling all the units of the sample and
allotting them to the four groups; but, four clusters

{(belonying to two diFferent academic verrs) are +ta

irvsticution vhich doers not have any specific critarion for

the allotment of students into each Jdivision,
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6.6 JSample

The sample of the study comprises of four groups of
students of grade IX of an English medium school in Baroda.
The total number of students in the four groups is 204. The

number of students in the four groups are as followss Group 1

t

1
IR

f
Y
(v, = 50). Two of these groups belong to the academic year

50}, Troup 2 (&, ='52), Group 3 (‘~\Tq = 52) and Group 4

1991182 and the other two of the academic year 19£2-'83,
only 674 of the sample speak English with peers and at home.
Tt.e rert of the sammle speak Gujarati, Marati or I"indi with

prers and at home. Thae parantal occupation of 61% of the

)]
i)

A

sampl

5

> 1s »usiness and the rest are doing office iobs. 'The
overage age of the se'mle is fourteen vears and eight months.
The Sour ¢rowns are matched on two external criteria viz,,

1) 3ve and 2) intelliyence eas meaéure@ throuch Ravens

Standard Trogressive otrices.

-

5.7 Tools and Tachniques of Data Collection

The tools and technigues used in the present study are
1) clinical interview 2) an observation scheduls Sor science
instruction called System of CObservation of Cognitive
Processen in Science Instruction SOCOPSI) z=nd 3) unstructured
intervievs. In order to essess  the level of recasoning of

students the clinical interview technigue agives more valid

‘
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information when compared to testing or pure observation. Tn

g

a clinical interviev the intcrviewer asks guestions to a
child, listens, observes, makes a hypothesis about the
interviewees conceptual abilitv, and proceads to ask more
yuestions based on the hypothesis he has formed. The
interviewer uses probing questions to get at underlving
reasoning, cncourages the child to test predictions and
verify answers., In order to a@ssess the level of reasoning of
children with the abovc mentioned technigue needs carefully
planned tasiks or problems., The study demands the assessment
of tvo wezsoning petterns viz,., ‘combinetorial ressoning’' and
'controlling of veriesbles'. Pour tasks Lo zssess each
rcasoning pattern is developed. Two of these tasks are used
for pre-assassment and the other two for post-assessment. The
four tasks use” to assess the combinatorial regsoning are

1) ©un house vuzzle, 2) Coloured chemicals, 3) Fockey player
puzzle, and 4) Tlectrical switching system. The tasks uscd to
asszss the 'controlliing of variables' are 1) Photosynthesis
problem, 2) rendulum, 3) Growth rate of plants, and 4) ®alling
bodies on an inclined plane. ALl these cight tasks were tried

out on twentyfour I grade~students te establish the

=S

i
o

reliability o he scoring procedures and to ertablish the

eyuivalence of the four tesks assessing one reasoning patiarn,

The obsecrvation schedule used in this study is called
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the “Svstem of Observetion of Cognitive Processes in Sciencé
Instruction® (S0COPSI). The SOCOPSI gives a gquelitative
description of a classroom instructional process. I£ has two
major dimensions viz., the behavioural dimension and the
process dimension. Teacher and pupil initiated activities are
codad separately intoc instructional events. Several such
instructional events put together form an instructiocnal
eplisode based on the content point being discussed. The
episodes can be categorisad into diffzrent instructional

patterns devending on the level of cognitive processes

involved in the instruction.

Unstructured interview was used in the present
investigation for thrce purposes. One, to probe into the
rersons behind the non participation of students in the
classroom activities., Two, to collect data régarding the
planning of activities by the regular tcacher of the school
who was teaching tiie control groups. Three, to collect data
regarding the admission procedure adonted by the scqool from
the Principa’l. The main dif{ nce betwesn the unstructured
interview and the clinicel interview is that in the former
the investigetor doss not frame anv hypothesis on the
responses of the interviewee whereos in the latter the
investigator (interviewer) frames & certein set of hypotheses
on the responsss of the interviewee and test against thé

actual responses.
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6.8 The Txperiment

ameng the four groups mentioned in the design of the
study group 1 and group 2 are pre-assessed using four tasks
(two each for assessing two recsoning patteras). The
assessment was made using c;inicel interview technigue. The
tasks used to assess the combinatorisl reasoning sre 1) fun
house puzzlerand 2) coloured chemicals, and for controlling
of variables the tasks used are 1) photosynthesis puzzle &nd
2} vendulum task. The pre-assessment shows that none of the
stusants oporate at the formal level (IIX B). A vast majoritcy
of +the students (67% in the combinetorial reasoning and 77%
in the controlling of veriables) operatce at the concrete
operational level (II A). Only 2 to 6% of the students show
carly formal reasoning. Chjective ~o. 1 of the studv is

remrlised through this assessmaent procedure.

The curriculum anslysis and reframing demand

3 ~

concretising of the formal concepts since the students are

!

operating at the concrete lcvel. The analysis of the
osrescribed curriculum indicate thet most of the concevnts
jealt with demand formal operational structures on the part
cf the learners to assimilote. Also, dealing with the
chemical and physical properties of elements es scparate

units leave a lot of gaps in the currciculum structure. The

students should bhe able to interlink the relationship
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between the preparation of one element with the property of
aaother. The curriculum frame should be able to highlight
such interrelationships smong the elaments., Based on these
lines the whole curriculum is reorcanised, thus realising
objective ®o. 2 of the study. The dynamism of the curriculum
freme lies on the instructional model through which it is
presented to the learners. A model of instruction which
inéorporates a guided inguiry approach. The experimental
group students (group 1 and group 3 of the design) were
taught th;ough such an 'nstructional model for a scmester
{sisx months). The number of sessions engaged in rhese two
groups were forty seven and forty eight respectively. The
students of the contrel groups {group 2 and group 4 of the
degign) were taught by the regular teacher of the school. The
teaching was based on the prescribed curriculum frame. The
number of sessions engaged by the teacher were f£ifty and
fifty two resnectively to these two sections. Six sample
lessons of both the experimental and control aroups are

observed using the SOC0OPSI.

The levels of reasoning (combinatorial reasoning =nd
controlling of variables) of ll the students, Melonging to

both the control and experimental groups, were assessed at

o)

ssment was mad=

the end of the recpective semesters. The ass

using the clinical interview technigue. The tesks used to



assess the combinatorial reasoning
puzzle and 2) electrical switching
rolling of variables

nlants and 2) f£falling bodies on an

6.9 ILnalyasis of Data
The data gathered through th
to gualitative and yuantitative ana

the rcesoning patterns {combinatoril

controliing of variables) in the co

groups arc cowmpared. This compariso

dife

rences between the pre and pos

and groun 2. %or & statistical anal

208

are 1) hockey player

system, and thr tasks used

axre 1) rate of crowth of

e experiment are subjected
lvses. 'The improvement in
al reasconing and

ntrol and cexperimental

n i1s made on the

bt

stassessmants of group 1

veis, the levels of

reasoning ¢re converted into scores:; concrete operational
reasoring (IT A) is aiven a score of 1, transitional state
{7 R) 1is given & score of 2, esrly formal reasoning (TIT 2)
i3 given a sceore of 3, ond formsl operstional reasoning

(1T B) is c¢iven a score of 4. The scele tbhus formed 1is
assumed to he of interval scale. dhe 't! test is ajolied on
the following “our pairs of observetions i.e., QZ ond Ol’

02 and 04, 05 and 06’ and,OS and 03 to test the effect of
the experimental trestment. Two way anelveis of variance 1s

applied on the post-sssessment obhse

l

to test the e

ct of the experimental treea

O O, and O

wati .
rvations 02, 6

4’ 75

tment,
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pre-zgsessment and the interaction betvieen the treatment and

pre-assassement.

\
6.10 ™Major Pindings of the Sstudy

The major findings of the study can be swmmarised as

-

1. 7he reorganising of the prescribed curriculur framc

and executing it through & dynamic model of

instruction has positively influenced the
‘combinateorial reasoning' of students when compared
to those students who have undergone the normal

classroom teaching based on the prescribed curriculun

frame.

?. The pra-assessment of the ‘combinatorial ressoning'of
students through tasks have no sicnificant effect on

the

0

ame ressoning pattern.

3. Thers is ne significant intersction hetween the
exparimental treatment and the pre-assessment on the
‘combinatorial reasconing' of students,

4. The reorganisince of the prescribed curriculun frame
and evecuting it througbh a dvnamic mod: 1l of
instruction has positively iafluenced the ‘comtrolling

of variables! of students when compared to those

students vho have undergone the normel classroom
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teaching based on the prescribed curriculum freme,

5. The pre-assessment of the 'controlling of variables?
cf students through tasks have no significant effect

cn the same reasoning pattern,

6. There is no sicnificant interaction between the
experimentsl treatment and the pre-assessment on the

'‘controlling of variables' of students,

4

7. History and maturation have no significant effect on
both the reasouing patterns viz., 'combinatorial

reasoning' end ‘contrelling of —ariables'.

’

6.11 3Suggestions Ffor Turther Research

The present stuly attempted at accelerasting the
reasoning patterns viz., ‘combinatorial reasoning' and
‘controlling of variablés', through artual clessroom
instruction by recrganising the chemistry portion of the
rraescribed science curriculum. The reorganisetion is based on
1) the prior conceptual structure of the learners, 2) the
logical reasoning patterns the learners are capaeble of

manifesting based on their logico-methematical structures,

dariving

b

and 3) the couceptuesl structure of the discipline.
implications from the present study the following suggestions

are discussed for future research.
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Though the present study suggests that acceleration is
éossible it cannot be tasken as conclusive evidence
from this single attempt. A similar reorganisation of
the Physics and Biology portions of the prescribed
curriculum Ffreme, and teaching it through the mrdel of
instruction used in the present study and studying the
effect on the roasoning patterns would cive Eurther

evidence on the merit of the instructional model.

The results of the present studv suggest that s guided
inguiry apvroach is better than a didactic approach in
eecelerating the logical reasoning. This cannot bhe
taken as conclusive evidence because both those
approaches vere based on two different curriculum
frames, l.e., the reorgsnised one and the virescribed
one. This calls for a coaparative study of both the
approaches to instruction based on the reorganised
curriculum frame.

The initial assesrments of the reasoning petterns of
grade TX students reveal that morse than 70% of the
studonts operate at the concrete level. In such a
situation one can hypothesise thot individualised
instruction may be more effective in accelerating the
logical reasoning., Or it may also bhe hypothesised
that individual instruction counled with c¢roup
instruction might acceleratc the reeszoning patterns
than by either one mode of iastruction. These
twpotheses may be »nut to tert under laboratory

conditions and then under field conditions.

The tnaslyses of the data obtoined through the present
o

investigation suggest thai students in the trausitional

state have ga‘ned better than the concrete coperational
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students. The differentisl effect of concrete and
abstract instructicnal experiences on the accelerat;on
of the reasoning patterns is an unanswered question.
i+ may be hypothesised that concrete learners may gain

o

etter from concrete experiences and formal learnars

may gain better from abstract learvring exporiences.

The formel operastional stage is the most complex among
the stages of development in the Piagetian theoretical
framework, Among the reasoning pattérns that
constitute this complex structure only 'combinatorial
reasoning' and ‘controlling of variables' have been
assessed and accelersted in the present study. The
logical operations of multiple classification,
serietion, logical multiplication, nroportional
thinkinc, prebebility and corvelational thinking may
be used for assessing the formal structure and
depending on the contemt being taught in an instruct
instructional situstion, the accelerstion of suitable
logical oparations ney be attempted.

T™e agse:sment of the two ressoning natterns viz,,
‘combinatorisl reasoning' and 'contrelling of
variables' have shown differences in the levelsg of
development, That is, all students who have shown

e/ rly formal or formal operational reasconing in
‘combinetorial re§soning' have not shown similar
reasoning ability in 'controlling of variables'. Such
a difference i termod as 'horizontal Gécalage‘ in the
Fiagetien theoretical framevwork, The assessment of
other reasoning patterms that constitute the formal
structure among the secondary stuients, and studyina
their interrelationship vould aid the curriculum

reorganisation at the sccondary level. This 1s of
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in a transitional

importance because the secondary school students are

state from concrete to formal
operaticnal stage and the development of formsl
structures ere necessary for the assimilation of

ass
bstract concepts deslt with in the curriculum
proscribed for the gradesz
70

In the present study accelerstion of formal reasoning
students

patterns have been attempted at grade TX. Siwilar
show 3

studies may be taken up at grodes VIL and VIIT, where
w sic
accelerating the

ns of transition. Attempts at

reasoning patterns at these grade
lavels may emphasise more on the manipulaticn of

obigots than the aanlpulation of ideas for the
construction of cognitive structurs

w

[

28 .
The influence of language {(medium of instruction end
mother tongue) on the davelopment of cognitive
structures need furthoer investigation, The expaeriences
of the investigator during the clinical interviews in
the present study, indicate thet students think,

comprzhend and cowmunicate bhetter in the language thoy
speek with peors than the mediun of instruction, here,
Snglish. Whether teaching through an alien languaga

would hinder the cognitive development is an

unanswered guestion? Similarly, the rclative merit

can

of mother tongue and ®nglish in the develovuent of
cognitive structures n
QO

further investigatien.
The relationship among other persconaltvy variablesg
like affect attributes on the cognitive develapmenr
has not been studied In the present investigation,
The theorv suggests that the affective and cognitlve

development are not cnly parallel, but influence ekch
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othar. Thare is, however, little empirical evidence on
the interrelationship between cmotional and cognitive
development. Certain yuestinns that can bs taken up
Tnr further investigetion in this field arc:

2) whether the development in reasoning affects the
attitude of students? and b) does scicatific interest

aids the development of cognitive structures?

The presant study heas sottepted the accelerstion of
reasoning in a given urban contoxt. eplicetion of -
similer studies under varied socio--cultural contexts
would give further evidence on the hunch thet the
reorganising of the curriculur Freme can influence

\ -
the cognitive developmant of the students.



