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- 03JECTIVS :-

A tynicel young engineering teacher is compnetent in
nis subject but his graduate nrogramme in engineeriqg does
not incluie work in education. While teacihiing wita no
professional knowledge of nedagogy, P1iilosoonv of educa-
‘tion or osychology of learuing, he has to face 2 number of
problems, ZIxperience 1p some of the Collegzes of Engineering
which conducted summer- schools on ZIngineering teaching, to
familiarise fresh engincering graduates with th:2 methods ani
orincinles of teaching an1 learning, has prdlucec?® results in

bringing oxcellence in EBngineering 3ducation,

It is with this purnose that a short orientation
programme has been develoned for the benefit of Zngineering
College teachers to brovile onnortunities for on the job
treaining with emphasis on pedagogical asmects of fngineering

Sducation,

Such a programme should ooen un new frontiers and
conceonts for éveryone interested in this vital task of
imoroving engineering ¢ education in this country. The
orogramme will stimulate and insoire the novice as well as
experienced engineering teachers who wish to mature and

improve teaching,
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Scme of the important, features of the Swwer School on Moihodology of
Teaching and Training for Tepchers in Enpaneerinz Colleses.

e

The Summer Sch-ol on Methodolopy of Teaching and Training for Ensincer.-
ing College Teachers has been sponsored by the indian Society for Tecimnical
BEduca:ion and organised jointly by the JCX and the "CEM with the primery
objective of acquainting the Engineering teachers with the Dedagogical
aspects of Engineering Education. A typical young engineering teacher is
quite competent in his subject but his graduate rograrme in engineering
does not include work in educ-tion. As a consequence of the ahsence of
relevant professional knowledge of nedagogy, Philos~dhy and sociology of
education and psychology of learning, he has to face a number of problems in
his teaching and in his fealinzs with the students. “Xperience in the
arca of familiarizing fresh engineering teachors with the methods and

sorinciples of teaching and learning has produced encuraging results in
bringing about qualitative improvement of engincering educavion., IU is
with the purpose of providing such an orientation to pedagogy that the
JCE and the IICEM have come together in organising this Summer School.

The prograime has been drawn up keceping in view “he objectives,
the needs of the Engineering tcacher, the expertisc availablo and the
duration of the couwrse. The task has jw'oved to be a challenging one in
view of the fact that there arc no reliable guide-posts to go by in
the field of pedagogical orientation of Engincering teachers. It is only
rocently that the idea of imparting nedagogical training to teachers in
institutions of higher lecarning and professional fields like Engineering
is gaining ground while '"GEducation' has taken giant strides during
recent ¢imes with numerous developments in the {ields of philosophy,
snciology, psychology and toclmolozy of education, The Cow'sc has becn
desipgned with the following questions in view:

i) What are “hic pedagogical noeds of an Enginecring Teacher?

ii) What areas in ‘iducation would have immciiate relevance to a
toachor in en Enginccring Sollerc?

iii) What develomments in Educational Tcehnology will have bearing
in improving Engincering Education?

iv) What kind of an ovor-all perspective and philosophy of cnginecring
ceducation docs an engincering teacher requiro?

Broadly speaking the nprograrme campriscs of six logical divisions:
Perspective and Philosophy, !mowledge bf the lesrner and the learning procoss,
planning and organization of learning, communication techniques and
strategics, tools and tcchniques of evaluation, human rclaiionships and
class-room management.,

To start with an overall persacctive of cngineoring education in
India and a sound philosophy of cducation is a fundamental requircment
for the engincering teacher. Pancl discussion on What is Engineciring,
Sermdnar on objcetives of Rngincering Education in India involving faculty .
from diverse fields of activity and lectwc-cum-discussion on iLngincering
Zducation in amerging India, Libeiral Education for an Engincer and concepts
of Equality, merit and excellence in Inginecring Education arc provided
with a view to fulfill this »urnose.

The second aspect of the mraigrarmc focusses on the understanding of
the Enginecring student: his developmental chnractcristics, motuivational
factors, learning theories, crsativity and sociolofiical background. Such
en understanding again is basic for :ne teacher for wihout it hc would
Hha far from effeetive me A fonchor howtneover 'Maowladeca~ble he a3crht be in
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With the perspective made clear and the naturc of the learner and
the lenrning nrocess understood, attention should turn to the "Sontent"
of educat-on or the curriculum. . Masic >rinciple ¢” curriculum - a
princinlc that concerns both 'What is to bo taught?' znd 'How is it to be
taught?! - is that it -hould bo based on sound onjectives. What nre
oducational objcctives? Uhy arc they importanv? What arc their different
domaing? How do we identify objcctives? and such other crucial questions
cre sougnt to be answercd and nccessory cxperiences in skill developmant
provided in the discussions on Educational objectivcs. Alongside, it is
important also to understand principles of curriculum planning, identification
of objectives and planning and organising approp:iate learning cxperiences
and octivities and develop rclated practical skills.

The fourth aspect of the programie decls with the 'How! of tecching.
Yhile there mgy be no universally acceptable definition of good teaching
(learning, of coursc, question-begging definitions) it cannot be denied
that develomments in the lfields of philosophy, sociology and psychology
do point to certain impartant featwres and principlcs underlying effective
teaching, Scminar on Principles of Good Tzaching and a lecture —cum—
discussion on the some tonic are fesigned to make explicit thesc fcatures.
Also scssiong have been drovided on ilodels of Teaching, Tcehniques of
Effoctive Communication, locture, speech, group discussion, projecct work,
laboratory instruction, management and utilization of learning resources.
A wholec gamut of teaching rcsources and strategies has becn made possible
with the devclopments in the field of cducational technology for example
programmed learning, mndular instruction and micro-teaching. An understanding
of these vorious strategies and skill development in the practico of them
might open up intcresting nossibilities for enginccring educator.

The cyele of tecoching vhich besins with the sclection of content and
passcs on to planning and cxecution is not complcte till the process and
outcomc 0: teaching is cveluated. e arcas of educ. tional ovaluation
covering mrinciples and nrocedurcs, tools and techniques ineluding merking,
groding ond internal o sessment comprises of the most problematic arces
in education and lccture, d-scussion and work scssions on thesc verious
cspecis arc intended to Jrovade undersianding of sound principleos of
cvaluation and practice with the various wools and teecimiques,

Onc or the scercts of a succcssful ecducational enterprisc is sound
human rclationships. What constitutes good inter-personal relationships
and how can they be devolopcd? ‘hat couscs wnrest among siudenis and how
is studont indisciplince to be tacl:led? What are the problems peculiar to an
cngineering tcachor and how can thoy be overcome? ilow can an engincering
teachur develop himsclf orefcssionally? are quest'ons that perceptive tcachors
invariably hove to conternd with in their professiongl life. Pancl discussion
and lccture-cum-discussions scck to provide the ncecessary knowledge and
understanding on theosc various aspects. '

The four-weck long programme cmploys various techmiques and stracegicss
lecturo-cum-discussion, ncnel discussion, seminer, £ilm shows, work scssion
cnd field trip. W¢ hopc thal the programic will stimul-te and inspire
cngincering teachers and all othors interested in the improvomont of
cngincering cducation in the country.
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LI3ERAL EDUCATION FOR AN ENGINEER

- an exploration by -
N.R.Ranganatha Rao

Dear Particinants:

It gives me great nleasure to discuss with you and share with
you the problem of liberél education for us, In a world thet is so
utterly confused and violent, where there is every form of revolt,
may be in the office, home, or field work, it is really important
to understand the whole oroblem of liking, the strain” : and strife
which is there in ell our relationshins with the outer world and
within us, Man is the only creaiwu:-2 who is aware of himself and of
the vast energies lying within him., At the same time, he is also
keenly aware of 2 sense of limitation within himself; he struggles
to overcome this limitetion, : Striving for fulfilment, the urge for
integrality and wholeness, to live neacefully with others, in an
atmosohere of freedom, to live absolutely: feerlessly without any
insecurity feeling, exporessing léve and joy always are in the oulse
of every human being. All science is the search for unity wahich is
the centre of joy. Man reaches the summit in life, if he finds
thi's unity, not verbally but as fact of experience. Can we do that?
Then y&u areg;ee from the bondage. That is Liberal Education,

The values cherished by us snring from this unity experience,
These values reach their maximum when the knowledge th~at is sought
and imparted-is of the highest kinl, knowledge of unity and there-
fore- = .love: in. which there is psychnlogical seéﬁrity and fearlessness
because there is no division in.that - finds its consummation in |
realization, . 4n inquiry dinto all this is Liberal Education. In
simple terms what liberation cen mean to you? ¥e have to seek
systematically and explore the skills and discinlines of our humani-
stic culture. The skills of liberal education are learning, reading
and writing, and thinking. Tae great areas of liberal leaming are:

The Arts

The Science

Society

Philosoohy -ani1 Religion

Let us see how the values expnress themselves in a simnle and
sunerb way in the area of humanities, in the initial stages,

Engineering education is a broad field and naturaly it has many
divisions and discinlines. The basic recuirement of an engineering
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o create a harmonius whole out of somewhat dissimilar discinlines.
his ability to see the whole of things is .the central function of the
5ilosoohy. He must be prenared to answer the demands of the neonle
no work with him and for him: that their work contribute to the
eaning of their lives, without some awareness of the nossibilities

or meaning the human life he islnet eguioped for this central: job of
anaging peonle, mostly students. That awareness,is a direect function

f the ohilosophy,.

All, will agree, I hone, that the_mosf.valuéble commodify in
ngineering elucation is 'ideas'., Yet those discinlines which explore
deas for their own sake, which treat 1deas as having life and inter-
ction of their own (Bx: ohilosoohy) have been set off by many
ngineers as '1mpractlcab1e' Now that the range is w1dening for =
ngineering educat1on, we shall do well to demand that the 11berat10n
ducation discinlines become a part of educstion for englneers. ,The
reater this range of resource for the minds of engineering teachers,
he more 2nd better will be the ideas that emerge. The In11an
nstitutes of Technology are moving in th1s D1rection.

The'fullest kind of training for this ability can actually be
iven by expnosing ‘the engineering students and teachers to péychology
elucational and social), philosoply, literature and art. 1In 'his
unction the teacher or the exetutive must do nretty_muqh what a
hilosopher or a critic of literature-gust 10, 1i.e. s2ize ubon the
ey, the theme of the situation, and-the symbolic stfuctqre_that
ives it life, He must develoo insight of an analytic, subjective
ind, something he will never get in~terms of nure science or Technology,
or people and things in College situations just will not behéve
ehmselves with the regularity amd predictability of.watér in oipes

n the hydraulic laboratory.

In such situations creative mind is necessary and the creative
lement is develoned by the discinlined imagination of a -wmind working
n the widest range of dimensions nossible. The talks of J.Krishnamurti,
he world famous nhilosonher, one of the greatest thinkers of the
Oth Century, as exoressed in the books fEducation anl the Signific~nce
f Life', 'Commentaries on Living', 'The Urgency of Chenge', 'The
nly revolution', 'Freedom from the_known' etc. may be mentioned in
his connection. Swami Ranganathamanda, the great exnonent of the
deas of our ancient eulture, beautifully discusses some of these

deas in his book '3ternal Values for-a Changing Society'.

The first auestion a good teacher must ask himself is: "What
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He muct re=euber thet Le dces net deal with physical rmatter., He deals
axzeiusively with idces end with mea., He is a skilled and nractical
humanis<, e hes to onerate in terms of values, Defining the situa-
tion always reguires a decicion on objectives, that is on values and
their relationshins i.e, mecnings and value judsements on all levels
anl coordinusted In a framework of fact, intellect, emotion ani social
values.,

Certainly, a teacaer c«a do more than teaching. Do they nroduce
clarifications of valtue judgerments in their students? Are they driven
to sce situctions as a widlie «nd to anslyze them with all these
clements in treir experience including moral valwes? Engineering
teachers may prlease note that society's ctandards for elucation are
not werely “echiaicsl o specLulized. ¥ they sce this, it will have
to affect cducational velicy also. There are ways of working out
nlcras that 7111 teo the libcelting cualities of study of these things

which wiil not irtecrfer: wii', tcchnical training, They should be

Q1 jdascticn ~vght Lo capable at once of taking

iavestisoter, 1

R
-
Z

ocn wany Aifforsnt fomms eud vetr ¢f representing in all its forms the
comion kiovwie

and that iz viclezn. We tnve t» unf>id this faculty in human beings

21 toe common valuces on which a free society deoends’

turcughk L7ou7al glvcition. o oui greoat store of technical knowledge,
ve nzed tie sadld pu3lisv o wislaw, Xeatly speaking wisdom is
“inscparabl- fioa ticactige. I hote vou are with re; It is knowledge
olis a gralicy waich is --i+ [ <the huean being, without it knowledge

is dry, alwmosy unilt o Bllaii charcuuntion an1 dangerous in applica-

tion, Net ttei weo €0l lhave it, Lut a little more is wel-come.

Wiz2om nddg ITlrvour, ~wrdor, aind icglisin~ag meking element.

Th~ soirii ani t.aditi

.
[P

s 2% technoinZy ~ad humanities are
Cillfercne. Cur sSreoler i cur scarch for wicde. is to bleni these
two traditiony in the wmiids cf in i idual =men ani women, Otherwise,
there will be the risce ¢ (e '-ackine'! and the fall of the fman',
Tacce will e Intcrual rricto iG oour citikazatioh and the failure of
utiiitoricn men to fuliil {thko esls of life.

The ianer crisic must be rezolved before the outer crisis can
oo effectively unt, T2 rovovlding of the self is an inescapable
preliminary. XEich on2, within his oxr her own field of action - the
home, the aneighdourhood. the college, the fectory, the office, the
teuple - must carry on to his immediate day's work a changed attitude
*owzrds all his Tuarcevics nng ghligations, #His collective work can
not rise to a kigher level *uen his persoual scale of values. Once a

chor~e iz effectedq in tlic ~erscn. every groun will record and resnond
- y 8
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Ausubel's Advance Organiser Modél - An approach to Expository
Teaching

1. David Ausubel's Theory of Meaningful Reception learning is
probably the most pure information - Processing theory of
learning that one can come across. Aﬁsubel admits that such
a theory has its limitatioms.

Orientation of the Model

2. Ausubel contends that all academic disciplines have an
organised structure of concepts - a conical or pyramidical
structure. These concepts are hierarchically organised such
that simpler concepts or perceptual data are subsumed (included
within) by more inclusive (general) and more abstract concepts
at the top of the hierarchy or structure.

3. Ausubel believes that each discipline has its own unigue
set of such concepts and that this implies that discipdines
should be taught separately rather than in an integrated manner.

4. Like Bruner, Ausubel believes that the structural concepts
of each discipline can be identified and can be taught to
students. These basic or structural concepts becone a kind of
intellectual map or information processing system which can be
used to analyse particular domains and solve problems in them.
Eg. In political science or sociology if the structural concepte
(general, inclusive ones) are taught it may be possible to
an2lyse political behaviour and solve problems in this area.

5. Many of new curriculums in the Uni:ed States (new Maths,
newv Science-eté.,) attempt to build their curricula based

on these assumptions although in many cases an attempt has
been made to integrate the disciplines. Ausubel is critical
of this trend.

6. The task of educators according to Ausubel is the identi-~
fication of the structures of each discipline and foster their
acquisition by students. In doing this the major task of
teachers is to transmit stablc (organised) bodies (quanta) of
knowledge in such a way thag the learncr will meaningfully
incorporate them into his or her own cognitive s&stem.

7. Ausubel suggests that the nervous systcm is an information
processing one, which may be analogised to the conceptual
structure of an academic discipline. The nervous system is a

N e T, St B R o Ly BTSRRIl e [t RIS .} E i e B s B ) S



- 32 -

systen recognises itself to accomodate these new ideas etc,
However these new concepts, ideas ctc. can only be entertained
if they are related to those already available - in other words
if there is an ideation2l base for their reception. Thus if
new.learning is to be incorporated into the existing cognitive
structure and persist or be retained there, it must be ensured
that thé new material does not conflict too strongly with
existing cognitive structures.

8. New structures or- concepts once adequately incorporated
into an individual's cognitive structure become 2 part of his
information processing system and are ready to receive further
related new knowledge, ideas, concepts etc.

The Pedagogical Processing of Information

1. Ausubel conceptualises the information processing system

of the discipline and information processing system of the

mind as analogous i.e., both organise ideas/concepts hierarchica-
1ly; where the most inclusive concepts occupy the highest
position in the apex of the structure and subsunc progressively
more differéntiated sub-doncepts from factual data, new infor-
mation, knowledge ctc, that is received - this process is termed
as the Subsumption Process.

2. In attopting to crable a learner to acquire and incorporate
the concepts of a disciplinc, two conditions must be satisfied:

a) Ensure that concepts presented to studcents are stable (or-
ganised, related) with respect to those in his existing stru-
cture. An effort should be made to help the learner to . incor-
pbtrate new ideas into his cognitive structure in such a way that
the structural ideas of the discipline become stabilised in it;
a learner's own information system may tend to absorb new
ideas within existing ones and thus in the course of time
obliterate their existence as independent entities. Ausubel
mainta ns that by this process of‘hbsorption of them, a-learner

is in a position to make maximal use of the ideas stabilised in
his structure.

b) Lnsure that the material is meaningful to the learmer. The
ideas and information of thc new learning will be regarded as
nmeaningful if they are reclatable to relevant.ideqs within the
learners cognitive structure. To facilitate both stability

and meaning. one needs to create ideational linkages between

the students own cognitive structure and that of the discipline
taught.
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3. In order to ensure that new ideas and information, meaning
fully rélated to the learners existing cognitive structure, ar
implanted into that structure in a stable form, two processes
should govern the programming of content in the subject fields
the processes of progressive differentiation and integrative
reconciliation.

a) Progressive differentiation consists in presenting the
most general and inclusive ideas of the discipline first and
then differentiating these in terms of details and specificit}
On the assumption that the learners cognitive structure is
also organised in the same hierarchical manner as that of any
subject or discipline, Ausubel would suggest that a beginning
be made, in teacning it, by introducing its most abstract idet
which subsume other material which follows - thus.moving pro<:
ssively from more inclusive levels to lower ones of facts,
data etc.,

b) The principle of integrative reconciliation simply implie
that new ideas should be consciously reconciled with an inte-
grated with previously learned content. The curriculum requi
res sequential organisation so that suécessive learning is
carefully related to previous matter.

The application of the above principlcs should result in
the meaningful learning of a discipline (incorporation into =
learners cognitive structurc). This process must essentially
be one of building from the top downwa..'s rather than fpom th
bottom to top.

4. Ausubel makes a distinction between enquiry (discovery)
centered learning and reception learning. The latter is thaf
process when learning matter (condent) is presented to the
learner in the final form in which it is incorporated into h:
cognitive structue and then, organised so to be made availabl:
or functionally reproducible for future use. In enquiry or
discovery lcarning, a2 learner is required to discover the
principal content of what is to be learnt beforé internalisi:
it, Ausubel contends fhat by confining z® ourseclves entirely
to discovery methods 2 waste of time and energy may result b
cause of the possibllity of false steps and their necessity
to retrace them. Ausubel feels that, learning should predomi
nentlybe of reception or expository varicty, which must not
confused with rote learning, where the incorporation of ncw
learning may take place by employing arbitrary, illogical
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5. Ausubel points out that even mecaning¥ul reception 1earning
nay have its drawbacks. Some times learners may create an
appearance of knowing something without having attained a
stable cognitive strudture as in the case of rote learning.
However such pitfalls can be taken care of by the use of
adequate evaluation devices.

Theoretical Formulation

1. In order to apply his theoretical principles in classroom
teaéhing Ausubel suggests the use of advance organisers.
"Advance organisers consist of introductory material at a
higher level of abstraction, generality and inclusiveness than
the learming task itself". The purpose of these advance orga-—
nisers is to provide an ideational base for the stable incor-
poration of the new learning into & the existing cognitive
structures.

2, Organisers which prepare the ground-for later learning
are termed expository organisers. In adopting this strategy
it is essential to identify the basic structures or concepts
of a discipline.

3. Having presented the most inclusive org general ideas/
concepts of the units/unit of 2 discipline, a tcacher would
nake use of the processes of progressive differentiation and
integrative reconciliation in planned, appropriate steps or
sequences. - Progressive differentiation would be followed by
both intra and inter unit planning -~ thus an attempt may be
made to use each unit to serve as an organiser for the oncs
that follow.

4. Integrative reconciliation involves the practice of
examining the units or idexas learnt to recognise significant
similarities and differences or - reconcile inconsistencies.

5. Thus Ausubels Advance organiser technique would involve
organising carefully procrammed Sequenges of content so that
each segment of learning material is preceded by a conceptuzal
organiser which relates the new material to old learning.

6. An organiscr is not to be confused with an overview or
sunmary, which is at thc same level of abstraction as the
material which is to be learnt. It is a géneral fairly
abstract idea relative to the materinl which is to be presen-
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7. Ausubel provides examples of two types of organisers,
expository used with unfamiliar material and comparative

when relatively familiar a material is prcsented. Eg. in
presenting a matrix of multiplication facts, thc commutative
law 2 x b = b x 2 may precedec the presentation of other implied
ideas cg. 3 x 2 = 2 x 3 etc., In presenting the process of long
division a comparative organiser may be uscd &s an introduction
to establish the role of the quotient, divisor and dividend

9.5.6:—2 :2:60

Class Room Applications

The nmodel has been applied in a variety of situations and

in a number of disciplines sciences, Social studies etc., Eg.

of an organiser in the lattcr: "Caste system is a form of
Social Statification". This statement/concept'might provide
the ‘basis for a study of roles, effecivs, history etc., of the
Caste Systen".

Dr ).S. Jabu
nss/- 2egional College of Zducation,
MYS0Rs - 570 006.




Dr. D.S.Babu

The Labofatogz or.T-Group Model

e e T e T e e T - — T T

The T (Training) group or the Iaboratory metkod had its
beginnings in 1947, in Bethel, Maine (U.5.A.). Its initiators,
Broadford L.P. , Gibb J.R., and Berne k.D, were concerned with
aiding an individual to adapt to theirapid personal and Social
changes taking place in nodern society. T-group or laboratpry'
nethdds are thus essentially techniques of re-education or
re~-learning directed towards iuproving social practices in
conforﬁity with the spirit of science and democracy.

Changes in Human society in the nodern technological age
often demand individuals to meet certain, "intellectual" nornms
at work and E opposing contradictory 'emotional' norms at hone.
Also modern bureaucratic organisations result in a de-personali-
sation of .the individual.

. To nake better adaptations to social changes, human beings
require to integrate better the cognitive and emotional aspects
of their lives as well as their personal and sSccial aspects.
The founders of thc laboratory method contend that the inabi-
1ity of individuals to adjust to changing conditions nay be
due to 2 failure to make use of three functions in the field
of hunan relations and behaviour jie., 2ction, research and
education; often action programmes fail to make use of research
in the behavioural sciences adequately or meaningfully. The
training laboratory was desigrned so that both educatars and
researchers could valuec and use the resources of one another.

Orientation of the Model - Definition: -

"Laboratory Training is an educational strategy which is
based prinarily on the experiences generated in the wvarious
social cncounters by the learners themsclves nd which ains to
influence attiktudes and develop conpetencies in learning
about human interaction". A T-group has been dofined as
"a relatively unstructured group in which individu2ls parti-
cipate as iearners —~ The data for learners are not outside
these individuals or remote from their innediate cxperience
within the T-group”.

1. A T=group normally consists of 10 to 12 individuals who

spend anywhere bectween 8 to 40 hours torether in instructional
face to face situations, helpings each other in their. quest for
understanding.



2., Learning results froa cxXpcrience obtained by individuals
interacting within a group; group behaviour is directed towards
making the group @ viable, productive organisation. The
trainer's role in this process vhich beinz present at all

tines is necessarily a passive one directed not towards inter-
vengtion but the facilitation of learning, communication and
developnent.

3. Participants are given the vague task of "Constructing
agroup which will noct the requirements of all its members
for growth". They arc given the opportunity of creating a
little society -~ to establish its goals, values and prcce-
dures.

4. Initially the T-group training procedures attémpt the
production of a social vacuun. Any attenpt to provide leadecr-
ship, instructions, agenda ctc., is checked .or kept tc a bare
minimun. Such a climate it is asserted generates (2) analyti-
cal behaviours by partkcipants, (b) a climate of permisiveness,
(c) collaborative rclationships for learning and (d) models
for collecting data and enquiry.

5) T-group cxperiences may bec designcd to focus on one or
rnorc of the following arcas (a) intra-personal (b) interper-
sonal (c) group dynanics (d) sclf-dircction.

6) The proponcnts of T-group nethods clain that their tech-
nigues result in (a) an increase in awarencss in participants
feelings about tremnsclves and others; of the conplexity of the
connunication proccss, of differcnces in nembers needs, pro-
blens, goals cte., (b) chenges in attitudes towards = self,
others and groups (c) néw'behaviour in the form of greater dia--
gnostic and social skills.

7) An inmportant feature for the achievencent of the desired
social climate in a2 T-~group is the stress that is laid on
the spirit of enquiry and connitient to democratic processes
and choice; direction - prescribed goals (by authority or
tradition), orzanisational structures enforced by authority
-all nilitate against the creation of an appropriate social
climatc.

contd. .3/~



8) Besides the above characteristics, six essential points

of difference have been identified between Twgroups and other
léarning groups eg. '‘heraphy groups. The differences may be
listed: as : a) the "here and k now focus" stress in laboratory
training on the experienced behaviour cf learners (as opposed
to the stress on past history, experiences and behaviour in
Theraphy groups). b) feed back (a communication to a group
-or a person of their effect upon us, communication may be in
the form of the spoken word, gesture or action), mecranisoms
to afford a recognition of the behavioural experiences and
hence afford aparticipants a means of interpretzting each
others reactions, feclings in an open, descriptive but non-
evaluative manner. c¢) unfreezing or unlearning and hence
creating a desire curiosity to learn (re-learn). d) Psycho-
logical security - provided by the supportive nature of the
environmental group. e€) participants play a dual role of
observer/participant (observing, acting, diagnosing etec.)

f) provide an intellectual framework for emotional experiencc.

Laboratory Theory

1) Laboratory procedures or T: group training methods have
developed a "Dilemna ~ Invention - Feedback .- Generalisation"

model to explain the sequence of events which may occur in
their group processcs of learning (or re-learning/re-education)
A dilemna created is the main source of cmergy for the learning
laboratory, bringing togcther participants without gbals, thus
setting the stage for the dilemna; tension develops as indi-
viduals attempt to structure the situation, conflicts may
arise due.to lack of support/confirmation of individual
perceptions in attempts to structurc the situation.

2) Initially attenpted solutions to tre dilemna may exhibit
habitual patterns but when these fail, the need to invent
becomes apparent, creating more anxiety; this leads to further
analysis, reflectionsxy on directions towards the goal. ~Finally
out of the fcedback, generalisations may result. Delecgates
(trainces) and the trainer, theorise togethef, formulate
hypotheses, rctest them and recycle them in the next learning
phase. These processes may bo_diagrémmatically represented

thus;
Qghaviour_OuthE P T _ Group Structure
Member Behaviour-> f. OYoud -> leadership, power a uthori
. MJ’M v Y
Member Behaviour-» “awd »goals and taks _ procedures

Member Behaviour—>)& », | >Decision making

Menber Behaviour—»{ L ol —->norms establishment

Member Behaviour—, mtand Sexpectations for individual
' behavioyr.
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3. -The laboratory training process of Enquiry -~ data collection,
processing, feed back and analysis of results iis consistant

wit' democratic methodology.

4. Leboratory techniques attempt to find a solution to appro-
priate role formations in group processes. In grbups, roles
adopted by members and authorities or by members themselves

may be in conflict or lack definition. T-group training seeks
to0 correct this feature. Schematically the outcomes of 12D,
training may be represented by the following cycles. or sequences
of learning.

Dilemna or Disconfiming Information =D Attitude change (1)
<= New Behaviour (2)

New'Informaion.-J) Increased awareness (2)~» Attitude change(2)-
New Behaviour (3)-> New Information —3 .Increase awareness(3)—»
Attitude change (3)—» Repetition of circle until new informa-
tion or outside event Ex terminates process.

opecific goals of the Laboratory Mcthod

1. Offcring individuals the opportunities to improve the
quality of their membership in various asscciations and
participation in zroup activities.

2. To achieve thke abovc objicective, lab. training seeks to
achieve in individuvuals a grecatsr awareness of themselves
(their needs, motives etec.) and of their environment -

- an ability to integrate "inner needs" with outer demands;
an increased awarencsSs of and scnsitivity to emotional
reactione and expressions in himself and others.

3. An attenpt, with staff aid, to stimulate the clarification
and the development of personal valucs and goals, consonant
with a democratic and scicntific approach to problems xm of
social and personal decision and action.

4. The devclopment of concepts and theorebical insights,
based on the findings of thc behavioural sciences, to
perceive and diagnose hunmar bchaviour riorc acureately in
interpersonal and group situations.

Operational Methodology Lab. training consists usually of four

major training activities: .

1. Self-obscrvation and disgnosis, by th2 constituted T=group
of the groups growth and development.

2. Theory sessions to provide thc concestual fremework for
group experiences - nay include notions of group goals,
norus8, cohessivenecess, power structue, socio-netric
structurc, rele functions etec.,

3. < Focusses cxerciscs or activities tr achieve group goals
eg. role playins, developnent of l.stexning skills; obser-
vation tasks; wryS of providing prsitive feedback cte.,

4., Expcrinentation with a back-home problenm if group shares
a conmon Work setting or prcfesc.on.

Seminars, intervicews, discussions az amongst the numcrbus
activities which moy supplemont T-group training activities,

Contd...S/_
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Class Room Applications: Elements from Lab training methods
can be used in class room situations to develop group rclations

eg. focusscd exercises to develop the receiving and giving of
feedback; its uses may be listed as under:

1. TFeedback may be constructive or destrictiive (egz.punching

an individual to show your angzer or dissapproval towards
hin)

2, TFeedback enables a person to be aware cf the effects of
his behaviour on his group.

3. Feedback enables an individual to evaluate his progress
towards his goais.

To be useful for a person receiving feedback, the giver
should a) be ablc to describe his own reaction to the behaviour:
b) give x feedback as soon 2s possible after the behaviour has
occurred; c¢) give or describe the specific behaviour or inci-
dent that evoked the reaction; d) take into consideration the
.needs of a person receiving fecedback. Feedback given in anger
or hostility may thus be of no use.

Constructive uses of Feedback

1. Feedback is only dastructive if given only to hurt or
express hostility to people without any goal of inmproving
comnunieation bctween people.

2. TFeedback may be destrictive if only derogatory or extrenely
critical statemente are given without any balance of
. positive evaluation.

3. Feedback may be useful to an individual when it describes.

a) What he is doing rather than placing a valuc - (in behaviou-
ral or operational terms) -~ it is pspecificrather than general.
b) when it is directed toward behaviour which the receiver

can do Something about c¢) vhen it is well tuned d) when it is
asked for rather than inposed e¢) it is checked to ensure cle=or
comnunication.

In applying the T-group model to educational settings,
four basic stratocgics may be indentified;

1. Provisionof an ambiguous xxisituation in terms of goals,
leadership, agenda etc., which will produce and identify
stress and ultimately gcneral seclf-direction

2. Orientation toward group growth and development -i.e.,
individhal learning is the common goal and its realisation
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3. . The data for analysis are the expefiences and feedback
of the participante whiie they are together.

4. Members and trainer should take the roles of observer/
participant which includes collection of date, analysis,
experinentation andgeneralisation.

5. A teacher or trainers role is characterised by a partici-
pative, non-directive variety of activity but may occassi-
onaliy involve the role of a2 counsellor; they would provide
edditional concept and skill building eXercises when the
occassion demands it.

General applicability of the model :
1.

Laboratory models are specifically designed to improve
interpersonal relationships and by doing so increase the
flexibility and ability to respond to change, _

2, In 2ll settings where people work #mzx together, inter-
perSonai relations and adjustment to change may be impro-
ved with fraining end hence are amenable to T=Group
techniques.

Q:. What are the reasons which lead one to believe that T-
group training would benefit organisational groups
(teachers, office workers etc.,) in India?

Q: Indicate a problem facing teachers or student groups
which may be rcsolved using T-group techniques, What
steps/activities would be necessary for such a procedure?

nss/-
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Understanding the Engineering Students:

'Develoumental Characteristics

Introduction%

Everyone has to pass through several stages of development
before.reachihg:maturity. It is a long oroééss. Commencing 1ife as
a helvless infant, an individual makes his way through carefree
childhood and stormy adolescence to reach the destination of responsi-
ble adulthood, =Bducators must be sensitive to thé emerging needs of
the individual at cach stage ani relaté‘teaching to fhe developing

»

needs of the individual.

Broad Stages of Develooment:

It is really amazing that an unbelievably small soneck gets
transformel into. a full-grown baby in.about ten months in the orenatal
environment of mother's womb, 1In %the nost-natal state, influenced
by the ohysicel adj sociel environnent, thc'organism grows, develons,
matures and learns to become a full-grown aduit in about twenty years.
This is indeed a long stretch of tiwre when compared to thg animal
world, But, this relative immaturity at birth and proionged period
of learning really helo the human organism to 1levelop ani1 reach the
highest level of develonment that nco other species can ever conceive
of, It is not an easy climb as the organiesn will have to weather
many a storm all along the develoomental nathway. Certain landmarks
arc id@ntified by 1levelopnental nsychologiéts as follows:

Infancy ‘ s 0 -2
Early childhood " 2 2 -5
Later childhood H 5 =12
Adole scence = . 12 -19
Adul thood 3 3eyoni -19

The above division is ourelv arbitrary as it is possible for
one stage to merge with another. Yet, these divisions helo oarents
and teachers to identify certain lominant trenis anl changes in

beaaviour that are relevant to teaching.

In a college of Znginecering we normally counée across stulents
who woull have crossed the alolescent stages However, their earlier
experiences in life wouli have left an enuring imnression in their
personality. While we shoull be narticularly interestel in the
enierzing trenis an1l characteristics of fhe nost—-alolescent stage a
brief overview of the lominant characteristics of the earlier stages

~woull be not out of place.



Infancy is the most_formative period, It is '‘a neriod of utter
dependency. "It is-a period of :immaturity, It is characterised

by imitagion of parents. Gradually vocabulary enlargeé. There is

very little of social deveiopment, Awarcness of otner children comes
in later. Very little of formal education is given. It is characteri-
zed by a good deal of éhysical growth and therefore nutrition plays

a oroninent part.

Barly Childhood‘ Provides a little more stability than infancy. There
is an amazing development in the vecabulary of the child, The child

learns to enjoy the company of cther children. WNeaming takes place
and thereby the child gets used to the absenose of the mother. Attend-
ing nursery classes trains the child to be away from home and delight
in onlayful activities.

Later childhood is period of consolidation of certain characteri-
stics thét germinated in the earlier stage. Physical'growth’is raonid.
Active games aie oreferred. Fornal educat ion commences. Communica-
tionh with friends improves his exoression ani cnlarges his voéabulafyp
It is called a 'questioning agé' as the child tends to raise a number
of twhat!, ‘why!, 'where', 'How' questions., 4 child does not take
everything for granted. His curiosity is evident oy his probing
questions in the classroom., His association with age-mates increases;
There is & tendency to spend more time with friends than with parents,

Adolescence ﬁarks a transition from the earlier stages by
certain abruot, and ralical changes. Muscular @1 glandular chanzes

bring about seconiary sex characteristics resulting in acute
sclf-consciousness, One attains his maximum height end becadse of
the breaking of vocel chords, there is a change in voice. 4n indivi-
dual reels nore ecnergetic anl Aevelons athetic abilities. Pronounced
nental changes too take nlace, Intelligence reaches its peak during
this stage. One's caoacity to think, argue, grasp, generalise ani
unlerstapd increases apnreciably. There is élso tae emergence of
vocational interests. The adolescent visualises the career that
he should choose on the basis of his ability and aptitude. He is
also given to day-dreaming and fantasy. It helns him to develop
aspirations in 1ife., It also helns the individual to retreat for a’
while from the world of rFaAlity. 2Reality may oe sdmetimes unvnl easant
and anxiety-arousing and may uniermine one's efforts to feel good
2bout one-self and the world. -Hence a person may tend: to avoid facing

this reality by rationalizing, brojecting or using other dafence
machanisns,

By the time an individual joins an Znginecring College he

might have overcone nany of these alolescent tendencies. He is likely
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to be thrilled and excited over his choice of studies. There is a
graat deal of enthusiasm in the first year. It gives him & sense of
status and also 'a vague awareness that he would become an ZEngineer.

de attends classes regularly, conforms to the schedule scrunulously

and maintains ‘a respectable record of achievement commensurate with

his abil&ty. fAs time passes there is a regressive trend in his
achtevement., It may be vartly ascribed to the gquality of instruction.
A highly gifted student is likely to be unier motivated by sub-standari
teaching., He realizes that he has to be on his own ani struggle to

understand various subjects,

"There is another 1imension to this regressive treni. Those who
heve no antitude or ability for Engineering studies are likely to slow
down the pace of teaching anl1 lower the stenilards of achievement,
Students from affluent families who have joined an Zngineering College
- more for prestige anl status are likely to dilute the staniards.,
Consequently even an intelligent student tends to slacken his efforts.
In the absence of a prooer ranoort between the faculty members and
the students, engineering education has not been quite fruitful.

Toward the end of his studies, a student becomes very much
aware of the vocation into which he shoull enter. Unless there is a
constant liason between the needs of modern industries ard the
training imparted in Engineering Colleges, there is likely to be
demoralization among the students.

The foilowing suggestions are made with a view to coone up with

the emerging needs of Znginecring Stulents: -

Since the entrance reguirements are farily strict, only students
with super normal abilities could gain entry into the college. They
woull, therefore, need an asoronriate staniard of instruction suitci
to their superior mental abilities, To reduce frustration and
regression, the faculty of an ZEngineering College must be of a high

order.

Admission has to be regulated whereby each student would have
enough facilities to work with others as well as to work by himself.
Admission of far too many students would hamper the development of
abilities.

There has to be some kind of man-power nlanning whereby we
could check the inflation of educated unemoloyed. ¥While unemployanent
of graduates in other areas is a serious issue it becomes all the
vmore tragic in the case of Ingineering Graduates. This is likely to
demoralise the students who are mid-way in the course.
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There has to be a nlacement section in evefy College of
Engineering so that the outgoing student could be reazsonably sure
‘of some suitadle job soon after graduation. This system is opera-
ting nretty well in all the IITs and there is no reason why other
Célleges shoull not c¢mnulate this. -

Prooerly harncssed, students in our wmnzineering College,
could perform far better in studies end be fit to fill the posi-
tions in the expanding industrial establishments in the counmtry.-

~ (S.Jandanani)
Reader in Zducation,
Regional College of 3Zjucation,
MYS04dZ - 570 906,

rsk/-25071930,



LEAGNING TUSORIZS

Introduction:

Teachiug and Zearning ére ccmolementary terms. We can consider
teacning as ‘giving' and 'learning® as ‘receiving'. 4&n organism has
to be active while learning though sometimes it cen take olace indi-
dentally, Learning Ig intimalely related to tae maturational level
of the orgenism. Therefore, mainration vaves the way for learning.

An individual is not nass!? velv motarded by the environmental forces.
At all times human beings have stiuggled to resist the nataral forces
and learn. To be able %o build 2 house or a dam or design an aircraft
or weave a germent cne uas to change and ﬂoﬂify the environmental
factors, 3y learnivg cne =wd:ifieoc ais Jehavions. The modirfications
may be numerous, Tn “e alle to wall, lalk,. .nlry a game, solve
puzzles, reason, inegin2 - 211 those are behaviourél modificptions'.
To explair tkese varicus chrages, nsychologists heave formulated
certain thcories. TIrah thesey cizslaing o narticular cetegory of
leerning theugh fundsmeniol’y evory theory expleins & cuange in one's
behavicur.

The follewing eare <ome of the cro~inent thcories of learning:

i) Trial nd drror aarniag
iz)  Learnitg b ngndliioning
iii)  Lowraiaug oy incight on gestalt theory.

Yriai arc errox ri%rpic; ond wvas oroocusied by an émerican/Of
Psychelogist, unmcd Tlhicndize, Iiz foimuloted this on the basis/his
experiments oa zatg tsisg Lome ‘suzzle boxes'., Ou the basis o7 his
exveriment he fraied thiec jawy, aamely, Law ol Txercisc, Law of

37fect and Lav of Readinuzy, Tuch ouwe has cducrtional imolications

in ciassroom tcaching. Wi s theory nas beet particulariy useful in

Leerning ov conlivicnins s otherwise known as learning through

association. This was iuge cocver7 o1 a Rrssian Phyciologist by

ile
name Paviov. 3y checr ucojqrut Pavliov T~rund this ticory in oneratior

while he wrce cornlucting aa cxne~iagnt o7 a ‘dog'!. Thereafter he

€

devised certain experinentgl cuvadiiions in the laboratory #c induce
certain change3, ?Peycholougists cail this &s classical conditioning

in which ti:e organicm woulj pe riatively passive,

An lucrican Psychoiogigt by aame fXiunor introduced certain
modification whereby 0 orszani g1 became ective to learn. He used a
pigeon which lecarn: to oncrzte = machine to get the reward. He call
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machines, This innovation has cousiderably revolutionised the
teaching~learning process, indiviidualized instruction to suit the
~needs.of slow, medium, and fast learners., It has solved many of

the problems that were faced by teachers in conventional classrooms.

Learning by insight or Gestalt is the contribution of two
German Psychologists namely Kohler and Koffka, It originated
in some experiments conducted on tapes!, To be able to use
insight one haé to have a good perception of the learning situa-
tion, rcorganization of the field and reintegration of the
exoéfiences. This theory explained learning by discovery,
resoning and problem—-solving of a higher order.

These broad theories of learning would alequately explain
many aspects of classroom leaming.

e
Cd
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CREATIVITY

In order to survive in today's fechnoiqgically advanced
society it is becoming iwmperative for a country to keep pace with
develonments that are taking place in the rest of the world, ¥orld
¥ar II has seen the ravid emergence of colonies as independent
states and India is one such examnle. Merely forming A governnent
of its own is no oassport to progress for a country. Self-reliance
is an essential pfe-requisite for a nation to safeguard against the
pressures of other countries, for retaining its identity and mAain-
taining its freedom., This self—relianée; in turn, depends uvoon- the
stages of development of the different sectors, If a country has

know-how or expertise to offer, it can pe 9ncashed for something
alse that it needs. - In the absence of éuCh a4 situation sole deven-
dence on the charity of more fdeveloped! nétions is an obvious
possibility.

To maintain ar exchange balence and indeonendence in the various
fields, viz,, agriculture, inlustry, Engiueéring, telecommunications,
transportation,K and defence, India ﬁeedé her own creative'indiv;duals
who are not only able tc¢ evoive alternative techﬁolcgy when resources
are scarce, but also replace the out-dated technology with a more
efficient one from‘time to time and be uo and doing continuously in
order to meet the needs of a fast deveiooing society. It is.the
State's responsibility to utilise the talent of its citizens, using
it for the benefit of the entire human race in general, and its own
neonle in particular., Developed netions are eternally striving to
maintain tae teﬁpo of their progress in the different fields. To
guote one such instance,.the U.S.A. received a jolt, to find that
it was lhgging.behind the Soviet Union when ‘the latter was suceess-
fully able to launch the first 'soutnik:!., As a result of this
awakening, scientists, educationists and psychologists and also
thosc working in reclated fields began to scek an answer to the
question 'Why'?; and in answer to the guestion 'How'? begah an
intensive study of the naturc of the creative human potential; and
consequently, the concerned set about modifying the educational

system,

The fate of éﬁy country fifty years hence is depoendent on the
educational system it has today, I the cducational system has an
in-built mechanism for developing the creative potential of peoole
at different stages, the fuiure is to a certain cxtent safeguarded,
otherwise the nation is likely tc fall a victim to neo-colonialism,
and this holds good for India, like any other country.
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It is now crystél clear that the & importance of creative
potential cannot be denied. The strategies to enhance creativity
need to be. planned and incorporated into the educational systen,
Numerous e?idénces indicate that creativity, if orovided a suitable
cnvironment, can be enhanced,

But, what precisely, is imolied by creativity?

Creativity Defined:

The definitions of creativity -that have been offered are
either attempts to list attributes, characteristics, traits of
persons who have been characterised as creative, explain the acts
or stages by which individuals generally come out. with something -and
that something must satisfy certain criteria before it can be
classified as a creative oroduct,

It is generally accented that a oroduct to be considered as
creative must be both novel 2and useful. The product is judged quali-
tatively by the degree of its social recognition. Another category
of quality of output is number of words, ideas, sentences or other
products in generalised psychological forms,

Torrance defines creativity as "the process of sensing gans
or disturbing missing elements, forming ideas or hypotheses concern-
ing them, testing these hypotheses and communicating these results,
possibly modifying and retesting the hypotheses®.

To Dashie11(1931) the salient caaracteristics of creative
theught are: the sudden unexpected way in which the ideas occur to
the creative individual; they occur in a related condition; and
sometimes they seem to occur out of nowhere so that the creative
individual regards himself as insnired. Creativity does not involve
merely waiting for inspiration., Interviews with French ooets ahd
novelists indicate that they prepare themselves for their work by
enriching anl saturating themselves in their subject matter before
turning to their work. Novel ani fruitful insights occur after a
period of absorntion. These accounts of the creative brocess suggest
that it may be divided into four stages oreparation, incubation,
illunination And verification. & brief account of these stages is
as follows:

a) Preparation: the stage in which the problem -is
investigated from a2all directions;

b) Incubation: The stage during which the individual
is not consciously thinking about the
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c) Illumination: the stage during which the 'hapoy idea!
occurs togather with the nsychological
factors thet immediately oreceded and
accommanied its aonearance;

d) Verification: in which tne validity of.the idea is
tested, anl the ideas reiuced to exact form.

Whether stages or more general characteristics-arc used, there
is a belief that the characteristics of the creative process are not
discreate but overlan 2anl1 interact with each other,

Ye have been guided by the belie? that virtually every individua
regardless of ais level of intelligence, school achicvement and socio-
economic back -ground needs to and.can sub-stantially benefit from
explicit training in creative thinking; tnere is an erroneous gap
hetween his msual tasks and the performance he is really capalbe of.

The effort of educators to augment,the creative output of
these students rests on taree assuuptions;

1, that every one has some measure of creative -ability

ii, That sucin adilities as ctne individual possess are
capable of being deveioned by nractice and

iii. that such training is a nroner function of the school.

Torrance suggests six ecardinal nrinciples to be aponlied by

teachers in creative teaching., They are:

i) Treating suggestions with respect
ii), Treating imwaginative and unusual ideas with resoect
iii) Showing pupils that their ideas have value

iv) Giving oooortunities for exnerimentation without
evaluation

v) Encouraging and evaluating self-initiated learning,
and '

vi) Tie in evaluation with causes and consequences

Development of Creativity:

Creativity can be developed if provided suitable environment.
There are various methods deéigued for the purvose, & few of them
are listed below:

1, Brainstorming:

Brainstorming which was develoned by Osborn is a nrocedure
designed to separatc idea evaluation from idea prcduction, The
essentials of brainstorming are es follows:
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1. Juring the brainstorming session no evaluation of any kind
is permitted. Osborn reasons that the person whose ideas are questioned
will be more concerned with defeading his ideas ‘than with thinking
up new ones,

2, All participants in-the brainstorming groun are encouraged
to think of unusual or wild ideas.

3. Members of the groun are encouraged to generate as many
ideas as they can., It is felt that gquantity generates quality, a
contention sunported by research findings.

Research has demonstrated the effectiveness of brainstorming as
a means for increasing creative ability. Meadow and Parnes (1959)
evaluated the effects of a brainstorming course on the creative
abilities of College students, The results of a series of experi-
ments demonstrated that these effects versisted for as long as
eight months,

Osborn's assumntion that quantity generates quality was

sunnorted in two studies by Parnes. Parnes investigated the hypo-
thesis that cextended effort in idea nroduction would lead to. an
increasing provertion of good ideas, Subjects were given the task

of 1i§ting unusual uses for a wire coat banger, Responses were

rated for qurlity by judges with respvect to uniqueness and unssualness,
Results confirmed the hypotheses. 1In a second exverment Parnes(1961)
attempted to investigate the quality of idea nroduction in a group

of subjects trained in brainstorming techniques. Results of this
study suonorted the hyoothesised increased in quality in the latter
half of 15 minutes brainstorming periods,

Torrance assessecd the effects of instruction in brainstorming
on the-ability of primary school children to generate creative ideas,
One group of children in Torrance's study was instructed and rewaried
for producing as nany ideas as possible in various classroaom sessions,
The second group was rewarled for proiucing quality ileas, but not
trained in idea prodiuction, Torrance found that special training did
improve the ability of subjects with resnmect to both amount and
duality of iqea oroduction,

Dunnette, Camnbell, and Jastad found that individual brain-
storming was superior to group brainstorming., Indiviiuals working
alone proiuced significantly more ideas than individuals working as
a group. The effect. was greatest when a gfouo brainstorming session
preceled individlua¥ work.
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3reinstoruing i3 easpeciaily aonrooriate for dealing with

nroblems in which there is a direct relationshio between orcblem and
solution, Many oroblens, howevef, involve situations in waich there
are several iutermcdiq}e stens between tne iritial stetemert of the
crobles and the final solutiorn to it, ¥illiam J.Go¥don aas devised
a crocedure called orereti nal crcativity, which focuses thought on
tae prnu sscl inpvolved in geiting in an Aannrooriete oroblem rather
than on the solution itcel®,

e

. _Operation 1 creativity:

Operational creativity vas develcped by Gordon for use in
inausirial consul ing. The technicue is based or the assumotion theat
creative nrodier solving sheulid hegig with the selection of exveri-
enccs mecanhorica?ly realied to the prnblem to be solved, The
prohlem soluation is gererated froa thesc metanhors,

Fha motanbcrical thinking described hy Sordon Adiffers from the
thinkic:; iovoived in bLralnsicruirg, alibough both make use of diver-
zent prédastiorn, Jraiastorming eca2lls for the generation of many
solutions %0 a s3iobleom., Jporatlonal creativity calls for the genera-
tica <f nany ziruationc which ave scemethuing ir common with the

duoblerni. Theve cz:ituaticne sire uged to ganerate one nrodblem solution.

—

Jraiigtomming invelves deierred juigerent, Ocerationtl Creativity
lavolves nei caiy cdeforrvre. judgerent, brt also deferucnt of solution
yeneraciim.

& onarotionni sreativzity grouo is coarnosed of a leader ahd
several werbers whesz resncasiovilrty is to soive the orobiem. - Only
the iesder knucws the e¢xact natuie of the nroblenm. At the beginning
cf the ce3sion b states i gererel classification under which the

-

vrobiem is inciuleq For exawsle, if the problem were to improve ways
&l gronninp cuilCrcn for inacliructions, it might b2 »resented with
70y C28crice ways to chlegorise objects. 1In response
irgetive members might consifar phylogenetic classifica-
ticn. Ii = gat 2 voiunted out tuet objects can be ciassified accord-
iilg 5o iheir ststlc characteristics or according to their functicns,
The seclection of hases for classivications wouid deoend on the nurpoc
tihet tue clussifications wvsre intended to fulfill. There might de
some discussicn of likrary catalozing, cross refereacing cond the
like., This nirtht Ieal to the zation o mulitiplc-classification systen

As tho groun geucrates ideas the J2ader drevicdes more and
rore iudnrmaiior suovt the problen until its exret nature is rinally

revealed, gseiectiviiy cud refinement of metaohars occurs with the
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By not revelaing the exact nature of the problem initially, the
leader forces deferment of solution generation and channells thinking
into metaphors that range far bewoni the kinds of solutions suggested
direcfly by the problem, In the above examvle, if the exac% nroblen
hadl been given, discussion would nrobably havd turned immediately to
age and ability grouningreni some particularly useful metaphors would
not. have been exoressed,

I have given an account of the creativity, its definition
and its develooment in the proceeding section., It is obvious that
nan powver, if properly utilized becomes the wealth of the nation if
not it goes waste; original and creative thinking in man are such
improtant human abilities that add to his‘:worth, Failure to develop
creative thinking a2ability in students is a loss not oniv to the
individual but to the nation at large, No nation can become great
by dwarfing the creativity of the younger gener ration,

Education is an enterprise, in the nossession of a society
which can, if &xploited in the right direction, meet the needs of
the society. The develonment of creative thinking abilities is at
the very heart of .the achievement of the most fundamental educational
objectives. Their develonment, therefore, can not be ieft to chances.
Jnfact, the very future of a nation today denends on how it has

develoned and fostered creativity emong its children.

In the iight of above discussions, teaching strategies ana
text material are to be suitably modifiel to achieve the develooment
of the creative thinking abilities in the learners. This is also
2ccessary to meet the imnacti of chanze and to ensure soft landing of
the youth in future.

3y
MOLAMMAD MIVAN, ,
Lecturer in Education,
Regional College

of Zducation,
MYSOLE - 579 906.
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EAAMINATIONS AND  MASUKEBMENTS

Dr. Vil kao
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Further education of servihg teachers has becox.ne necessary because of the
nev programmnes in.curricular de;elopﬁent aspecially iﬁ maths and sciénce. The
inservice edﬁcational activities afe to 1nitiaté’and tc prepare ;he teachers in
the new éonfent, methods; mate;ials and alsc  in evaluation, The programme of
pre-service preparation of teachers -- nostly in developed countries-are so designed
so as to ensure the future entrants to the teaching faculty have fhé nece ssary
knowledge and skill. fl)? The %our Ye;f‘lntegrated Course in Seience Education
of our RCE, lysore :ls'an examplé for such a mli ésigned p;e-servioe teachers'
training programme. .The- e;cpanding educational syétem is of such a magnitude

"y
that therc is a constant pressure on inservice programmes to incrcase the OUl =
PUT.of the trainirg system by chortening the period of training. (1) The
prosranmes of Svmmer ‘Institute in S;ienoe have} .been reduced from éﬁ.rlier four
vecks to two weeics, The instructionzal ¢ Leé.dership' iﬁsewice programmes are
dosignad for those who will fill positions of leadership and key position in
inotitution and training system. They provide leadershlp to the tcaching staff

and also co~ordinate their dorftribu'.:ion to the best advantage of their institu-

tione In such icaderchip programmes mncst of thc innovative approaches arc dealt

’

and thce different ways in which the instructional courses may ve taken up by the

tcachers and evalueaetiocn are discussed.

The concern of test and evaluation is that the examination measurements
shculd indicate how well they serve the purpose- The indivj_.dualiza.tion of
educatiocn (as done in most. of t}_‘e daveloped ccuntries) will affect those who
are concerned with educaztional measurement which de-emphasizes group comparison
and also grade level norming, The .individualization of education shifts our
attention .f;-om static sn-apshots of relacive positions of individuals in the
group to the continucusly movin, line of each ch;ld’ s development. (2) It
‘should ce noted that it is Too difficult to judze tho ecducational efforts in
ternis of change. of _- nEAN 1n‘ the distributi,p_n of test scores as we generally
assess achicvoment of individual clln.ld in terms_ of percentage rank in normal

'

distrioution. Evaluation as applied to method cf instruction or teaching matcerial:



are in a way copied from industrial and technological research where everything
is directly meas;uréd or translated into money income{(2), The changes of indivi-
duzal or units in a curriculum are no consequex;ce beyond their contrioution on the
mean gaine It may be noted that the changes in test score can not be translated
into a measure of Universal Social Benefit. A lower lican score = which is
generally looked down-can be instrumental for further improvements Sometimes it
so happens that a lower MEaN score is a;:tually wore beneficial for some
*ninority' , The individuzl instruction for these 'minoritwv' is bencficial out
may have to be abandoned for the remalning students, So there is no rational
basls for discarding it on the pbasis of compariné of means when there exists

onc or morc students who arc better helped by it. Individual development is
influenced oy the society in soclalisation process at home and environment by
educational efforts by parcnts at home and vy educational programmes at school
oy variety of speéialized extra-curricular activities(3). In addition to these

extra influences the individual goes through a biological determined development,

Examination and Aeasurements :

Examinations and tests have two major sociological functions viz (1)
various aspects of 1ife and (ii) changes taking place in climates of opinion
as well as in socio-economic and political institution (4). They are used to
assess the extent to which an individual has HBenefitted from the education he

has received. What does he know ? Has he learned what has oceen taught? The

measurement of attainment or achievement has been receivad explicit recognition.
The system of examination originated due to its necessitys The political power
in a society 1is sharcd by politicians and officials. It was in order to select
the latter, examinations were established. In the begimning of twentieth
cencury when the need to change over to the western styk s df education forced
both candidate's form of preparation and the style of the teste The test
achievement provide goals or incentives for students and they are competitive.
Employers and cducationsts look at it in a different waye So there is multi-
plicity purpose., Sharply defined goals may not assure effective examinations

and tests but they at least should direct attention to the danger of assuming
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that one kind of test or examination will meet effectively miltiplicity purposes.
This multiplic_ity };ﬁrpose and func"tionﬂér"imp],y' a Va!‘ietY_of techniques. The main
categories:.are written, oral, and pracltica.l..‘ Each daﬁégory includes a number of
different types i.es., *written' may be either. essay or ovjectiwe, The cholce of
suitable type of examination or test depend$ on the task 1t is expected to mpExsmx
perform. The professional skills of a doctor, "teacher or an engineer arc inadequately
tested by written work alone, The type of examination which is suitable at thc
lewel of University work is not appropriate at the primary school lewl, ctc. even
thoué;h the stated goal and aim may oe the same, Again the acquisation of certain
kinds of data oan be. asscsszd better oy scue types of tests than others., What
has ti c;a.ndi@a.te learned? KXnowledgc of facts? Th.e ability to interprect and
extrapolate? How to apply tho principde? To see relationship? To draw together

or synthesize poin.ts 7 Ox How to make value judgements?

when the purpose of an examination or Test is known and accepted the choice
of type remains a technical problem related to is VALIDITY & RELIABILITY, Exami-
nations discover only a proportion of what the student knows, The adequacy -of
‘sa.mpiin'b-r is of importance in relation to the objectives of the exa.mination'.‘- It
is reasonable to claim that objecctive examinntion, as it 1ncludps to 1CO more
short gquestions, can sample a' field much more comprehensively flnn an essay
paper lasiing the same time(6). The aumbder o candidates a.ndrframes of réference
of ‘different oxaminers will influence the reliability of marking-essay type of
exanination, The solution to these proslems does not rnecessarily lie in the
objective test, The odjective tests' are objective bzsed and ‘indicate how the
-conditions under which the tests are adninistered, the ‘sroup to which they are
given and the cultureai lines on which they are founded may seriously inpair the

level of ' Objectivity (8)e

Ze Sardl points out that the psychometric tests and inventories are
probably thé most reliable to.ols 6f establishing objective data a.out a person(7).
In-the area o:-f ;rocatihonal suidance, ox;e of the most difficult is to construct
tests which will pi‘édict success, in a specific bccupation a.nd arc used nore
extoncively today than cver before. It is possi¥lc to mecasure’ a porsohs' special

-

traits, his achicvenent and aptitude, interesto and values. A é:erta.:ln method of
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selection adopted in vocational stream may De very reliable and efficient. Nepotism,
for example, finds little public favour to-day. Interviews for a job or admission
to institution are frowned upon. othér techniques of selection have had to e
devised. One of the major social purpose of examination is to make certain processe s
of evaluation and selectiqn APPEAR FAlik.  What is just depends on the norms of

society and not merely on whether the tests are reliasle.

The theories of examinations give us broadly two aspectse. Firstly it deals
with a certain kind of task: Oral questions about certain matter or to write an
essay on certain topics or to translate a passage from one languase to another or
111 up the blanks in multiple choice question or carry out a certain kind of
project over a given period etce(5). Sccondly it deals with perfomaﬁce to be
donc as well as possivlee ' In every kir;d of examination some reward is of fered
either direcctlyor indirectly and it is thc reward that encourages the candidate
to perform his tasks as well as possiola(5). The reward may be monetary or
prestige prize or a place in the Univérsity or a certdficate of competénce. But
what does this *as well as possible' mean? The critera for dec.:iding what is éood
and what is tad performance may be directly defined or may e allowed by tradition,
It is essential that both ca.qdida.tes and examiners should know what the criteria \.
are. The degrce of success of a candidate is expressed by the examiners sometimes
as 'pass' or 'Fall' sometimes in termé of fivwe or six, letter grades, sometimes in
terms ‘of percentage of marks, The fact that the siudents know not only what kind
of task thcy will be asked to perform and they must do it as well as possible, but
also when it will hawe to be done, determines one of the most important character-
istics of all examinations, namely that the cxamination excrts an influcince on the
cehaviour of the candidate in the interval between his deciding to take the exa-—
rnination and the event itself, The kind of practice is the educationally relevant

feature of tthe examination,

In some countries in Polytechnic Institutés each stuldent is assigned a
projact . Jor som2 sSix months, No competitiveness is inveived here. He is trying
to do his best without necessarilly considering what others doe Ile wants the
reward even though, in order to achieve it, he do.es not have to do vetter than

anyone else.s It is a kind of non-competitive examination(5).
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Mmost of the examinations involve both comparison and competitions It is
impossible to ignore others when assessing one candidates Comparision is one of
the main aids to reliable assessment /(goering. " The coupetitive element affects
the examinee rather than the cxaminer. In some examinations its influencec is
obvious. The effect of competition can uve increased or reduced at will b¥ those

devising examinations mainly by varying the reward and manner of classifying the

successful candidates,

The different methods used in the process of assessing results are known as
marking, grading or assessing, Sone t}r(pes of task can only be asscssed by the
exaniners bringing their intuitive judgement to bear while comparing candidate to
candidate. On the other hand some tsaks can only be zraded by the use of marks.
The extreme example is provided oy objective tests in which the grade is decided oy
adding up a large number of indepcndent units. There is no nced to compare candidate,
with candidatec in order to fix standardse _Yet it has to be remembered that the
objective marking can only bc graded--by resort to statistical procedure which in
effect also involves comparison i.c. compar_ison among all the candidates. A Maths
éxaminer cannot say until lthe administers the test, whether!_ the questions are casy
or difficult, He- decides ;Lbout the 'grading' only when he has assigmed arbitrary

*marks' to a large group of answerse

Examinations are continued in all educational and other .fields only because
they stimlate students to work well in a direction which will lead to their being
more useful in some way. Universities have 'Degree Examinations and without them,
students would do 1little work. What makes a Good Exan? (1) It must not only be
conducted fairly but also must be seen by the candidate to be FAIR(S5), Why the
exaninations are not properly dewvcloped in the direction ‘which will foster progress—
ive education is becausc those who arc responsible are’ onsessed by the supposed
need for absolute objectivity in assessments 8Students know well that theré is
roon for ‘arguments to what . constitutes a ' good' essay, etc but that does not
mean they want to forego the opportunity of raising their standards in these acti-
vitiese All they ask is confidence that exaniners doing thedir honest best to
assess the work fairly, are impartlal and have not’made clertcal errorss (ii) The

difficulty of the tasks set nust be neither too greater nor too small (5).
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It is not use asking them to solve mathematical proulems which are neyond then
nor can one exrect examiners to become involved in the examination as an educa-
tional happening if they know that the tasks to be performed will be child's play
to them. (1ii) There are other details which might at first glance seem to be
unimportant. In sweeden for an essay type question morc time is given, first to
write a rough copy and later copy the sane work neatly.- In German Democratic
iwepublic, for oral questionsk thcy aré allowed to sece the-questions some half an
hour earlier(5). In USSR multiple question papers are prtnteAK and given to

the students and among them~ about 1CO in number- student is allowed to pick up

onc at the timec of examination,

Discrepances between the marks awarded by different examiners to the same
candidate have been pointed out by a number of educationists. The sources of
variation should be distinguished f£irst such as differences in the standard
deviations or mean de?iations as one examiner is moré Zenerous all round or
spreads out his marks more widely than the other and secondly differences in rank

ordering or rclativce grading of the Candidaﬁes.

Any Kind of competence is complex; it is made up of many skills, knowledge
of facts and their relations, insights and attitudes (6)e The student performance
will be according to the question set. In one hp may know the facts but unaﬁle
to tackle a simple reasoning problem. A teacher also may be goﬁd in handling'
Students_problems but poor 1n or slipshod in preparing lessons., A great deal
depends on the luck of the question set which happens to suit some and seem to
be undudly different to otpers and a s=cond papér set with different selection
of qustions on the same tﬁpic may result in discrepancies two sets of marks.

If the result of several papers are combined as in Universities, the resulting
reliability will be much more satisfactory, since the ‘errors due to poor sampling
on different papers tend to cancel out. .So in most of the competitive examinatiops
people advocate the objective examiﬁation as it includes 5C -to 100 or more short
quéstioqs and can sample a field much more comprehensively than an essay paper

lasting the same time.

Are’the skills or abilitics involved in the examination relevant to %hc

-
O

aoneral comnetence wWith which we are concerned? In most instances scholagtic
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languages should surely include an oral tesif while lcompehence in science and
technology involves appropriate practical 'wdrk. Juestions may cover _knowledge
of the syllabus, but a different type of questiion migh{:_ better elicit the students'
interest, .i.n:'lt:lat:lve, independent thinking a.nd grasp of applications of the
‘subject (6'): questions may be set such that an examiner may mark them for (a)
.a.ccura.cy'of.‘zeproducti‘on of detailed facts ‘(b) lenzth of answers, literary stylc
and eligibility-.;nd (cj aggeement' of the examinerts view point or his own pet
theoriess Many students, it .ls:. saié, ' fail to d o themselves justice' in an
- eXemination. They have an OFF day or suffer from exa.mina.ticzn strain, Variations
ia performance on different oca:sions; are more likely to arise from variations in

questions or in the marking than from variations in modd or health,

Students, in general, dislike and also are suspicious of tests and exami-
nations to which they are subjecte:i. The candidates sit.for a week or more,
writing essay. answvers for three hours that too sox_netime twice a' day, There is a
-cry for Exa;nination mform; The educationsts accept that the end-of=course
cxaminations to be replaced by 'Continous Assessment' . In America the students
would be. é.wa.rded grade or marks during their years of study by cach pro.fessor
on-the strength of essays written, assignments, seminar participaéion, tests
answered, demonstration lecsons given, contributions nmade to classeroom discussions
and so on, Without tht:e o;lce-for-all final comprzhensive examination the USA
Professors awarded gra.'de. In our set up the UiC, under the examination reform,
has suggested the 1ntro.duction of 'Coninuous assessmenti' « yUhnder the name of
* Internal assessment' , morc and moré weightage is to be given to this type of
cvaluation by the authoriticse Some beginning has been made and thinking has
been made »y a number of educ'ationils‘ts as how to make it more reliaole and effec-
tive. The method of continuous assessment Dy the teachers can e used only if
three conditions exist: thé percentage of fallures is exceedingly small; skillc
-t;> ve evaluated are largely gra_ctical‘; the grades awarded are not important for

selection process i.e., admiesion to higher courses etc, (4).

Administration of tests is not compulsory for the teacher, but are never-
theless, used by almost every teacher in internal assessment, It is always the

individual teacher who is responsiule for the students' work. 4 teacher decides
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what is to be predicted i.e, how success is to be defined. It is extremely

difficult to agree on a definition of what success really is. Zvaluation vary

opinions changee. INn colleges success will be in terms of tasks to be completed,

The internal assessment should indicate (a) mean marks in several subjects (D)

distinctions in academic studies (c) assesoment of aptitude for studies

(d) technical comprehension (e) logical in deductdve aptitude and (£f) valid

aptitude .
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CONCZ2TS OF ZQUALITY, MZRIT AND EXCELL INCE IN ENGINBELING

ZJUCATION,

(Paner presented to the Summer School on Methodology of Teaching
2ai Training from 4 - 31 August 1980 in Sri Jayachamarajendra College

of 3ingineering, Mysore.)

In this paper I have expolained and 2nalysed the concepts of
"IQUALITY" "™IRIT" and "BXCELLINCHB" with svecial reference to Engineer-
ing 3ducation,

- Since time immemorial qducation has been consilered as a very
oowerful/omn1ootent instrument of Social Iconomic. an1 Culture develon-
ment- 1f Zducation is to achieve this sunreme end, it should be so
nlanned an1 designed as to enable every iniivijual in a society to
develop his or her cavacity an1 antitules to the maximum extent. 'A11
our developmental programm@s and schemes would be doomed to frustration
if our human resources are not fully developed and utilised.

In a democracy the worth and dignity of every individual is to
be recognised. The endowed potentialities of every individual wmust bé?
discovered and develoned to the fullest extent to'enablé him or her
to become a potential worker and a creative citizen contributing to
the all-round orogress of the society of which he or she is a member,
No country can achieve full econoqic'growth if it fails to make use -
of the talents of its citizens. .The orogress of a country largely
depends on the fuller,utllisatlon of its man~nower.

" If all the available human resources are to be discovered and
developed, a system of education based on sound princioles of social

justice is very essentisal,

Social justide in education is another name for "equality of
educational onvortunities®. A nation can stréngthen its economy
only by generausly investing in the education .of its éhildren and
youth, Right Education given to right oupil by right teachers
through right methois wiil bring a return to the individual ani to
the nation many times greater, than the money soent on it. This also
referes to Znginecring 3ZIducation,

"A fundamental feature of education 1n a democratie and
socialistic 5001ety is the emohasis 1laid on the eauallzation of
Zducational opnortunity. The Education Commission (1964 65) has.
rightly identifiel the pr1n01n1e_of eguality of educa tional ooportuqity
as one of the main aspe¢ts of ihe envisioned revolution in education.
iAnsuring progressive eauality of ‘educational ovnnortunity according‘td
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As a social ideal equality of educational onnortunity has met
withh almost universal accentance, Yet, what eonétitutes such equality
and what ways anl means foster its realization continue to be debated
about, DJivergent and conflicting interpretations have been offered
of these and other related issues,

Metaphorically, the nation of "equality of educational onnortunity
has been variously interoreted as the onnortunity to start together,
tae onoortunity to finish together, the onnortunity to benefit from
staggered starts, and even the onvortfunity to run on ‘the ‘Same’ track™.2.)
Jrom a“differéht angle, it has been interoreted by some as meaning
equalization of access by a suitable maninulation of educational -
innuts, To others it has meant much more; in equelization of resilts
as well,

Jifferences in the interoretation of the meaning of equality of
educational oonortunity have naturally resulted in diverse educational
orescriotions and policy recommendations™ the world over, In the
U.S.A, for examnle, the remedy for racial discrimination and inequa-
lity has been sought by some in: such nrogrammes as the institution
_of massive "comnensatory education" in favour of blacks, "In Britain
~the differentiation of "grammer schools" 2nd "Secondary modefn Schools",
the oractice of "Streaming" and now the "Comprehensive Schools™ have,
all been both defended and oopbosed on the same nlank of egalltarianlsé"._

"The British plowden 00ﬂmittee recognizing the fact that
equalization of neans of school education alone would not in fact
res.alt in equality of results recommenicd the adontion of the
principle of nositive discrimnation(4 ).

*The International commission on the develooment of Education
while taking due role of the inegalitarian influences within the
cducational system, strongly urged for "a resolute social policy to
correct unfair distribution of educationa2l resources and effort®.5 ).

#1, 2ducation and National Develonment: Revort of the education
.Comnission 1964-66 (New delni' M1n1stry of Educgation, Government
of India, 1966, P. 108,

2, Michael Locke, Power and Politics in the school system
(London: Routledge and Kegan Paul, 1974) P.P. 77-78.
3; 3ryan R. Wilson, "introduction“,.Education, Equality and Society
London, Allen and Unwin 1975. PP, 28-36.

4, OChildren and their Primary Schools: A renort of the Central
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"To make confusion worse, some sociologists heve r ecently
challenged the very assumotion ‘behind ‘all these ré2commendations that
equalizing educational oobortunity.quld bfing aﬁogt'econonic and
social equality and have gone on ta,érgue that the solution to
equality will not within but outside the sphere of Education"(6)

Issues like the ones ci ted aboue assume special significance in
the Indian educational context today. . In spite of the nhenomenal
expansion of educational facilities after indevendence, Indian
Zducation Confinues;to be nlagued by inequalities of different kinds.
ZEquality of eﬁucafional bnoortunity as a critic has observel, remains

an unexamined slogan in our country?(7)

Our education far from oromoting equality has become out and
out inegalitarian and-elitist and its benefits are yet to reach the
masses, as is evident from'our failure-so far in fulfilling the
constitutional directive of universa2lizing elementary education, What
is worse, _even the few who have had access to a reasonable level of
education find themselves utterly disappointed with the outcome, For
a large majority of these “aneficiafies“ équél'educationél onoortunity
has neither resulted im a qualitatively richer 1ife nor served as a
mode of social and occupational ascent, thus defeating the very
purpose for which it is demanded. For equality of educational
onoortunity can have little meaning exceot in terms of the servicea- -

bility of education to the development of the inlividual 2nl society.

Under these circumstances it becomes very pertinent. to raise -
fundamental queéfiods relating to the meaning and aim of equality of
educational oonortunity. It becomes even more necessary to critically’
examine and evalute the'current policeé and practices ostensibly

designed to promote equelity.,

Equality of Educational oooortunity is a very conmoreiiensive and.
highly genecral. notion as its comoonent conceots of equality, onnortu-
nity and education touch almost every asnect of Life-=Social, Political

and ZTconomic,

"The concept of equality constitutes one of the cornerstones of
modern democracies, Tae doctrine of human righté, the notion of
social justice and the ideal of welfare state - the univérsally
recognized aspects of democratic ohilosonhy are all either built on
or have as their essential ingredient the concept‘of equality,

6. Christooher Jencks of Harvard Univer81ty - Inequality: A reassess-
ment of the cffeet of family and, school1ng in U.S.A. 1973,

7. Veda Prakash "objectives of Secoudary Eﬂucation some rcflections”
The 4th Indian year book of Zducation, New Delhi, P, 61,



PP to equality is accorded to status of a fundemental right in the
constitution of Iniia, So fundemental inieéd is eaquality that it
constitutes a eubstratum from whlch norms aoout wilich we all feel
strongly and which constitute the vart of our morel and sotitical
frame works are deiuced" (3).

. In the history of philosonhical thought 'eauality' has been
usel in 8 multinlicity of ways and with reference t~» d4iverse sonheres
of . Human activity - economic, Political, Social Religious and Zduca-
tional, IFurthermore in modern timeQ, it hes become a term of commenia-
tion and ethical orescriotion,-.és a result cpnseduence, the all-too-
freauent Jiscussions among nailosoonhers social reformers and political
ani legal theorists on the subject of equality haxe made the concepnt
even more comnlex,

Althohgh modern egalitarianism traces its Ddeginnings to the
17th centmwry, the idea of 2quality itself is as old as Greak civili-
zation, Plato unhell the political eunlity of the sexes 'and |
Aristotle that of aid free citizens,

Tae modern loctrine of equality saw its complete formalation
during the enlightenment. Thi's develooment was influencel by . =
tiiree factnrs: develooments in physical Science of the neriod which
supnlied the necessary mectanhysic (conceot of real:uniformity behina
tne aoparent diversity"), the emergence of nowerfial middile classes in
france ani ZInglani who claimed equality with the nobility ani the
belief in the natural gooiness'of man hell with a mystic fervour.

Tae egalitarian_movepent reachel its climax with the alontion of the
universal declératibn of duman Rights by the General Assembly of the
United Nationas in 1948,

The idea of equality usually finds its exnression in such
statements as "all men are equal", "All men are born or created egual®,
and "All men are equal in 'the sight of F0i",

As a descriotive claim the statement ®All men are eﬁuél" is
useced to 001nt out certein sunnosel factual characteristics like the
capnacity to reason, to choosz, to suffer, to exnerience nleasure, It
is sometines suggested thet what makes all =en eauel is their conmon

nossession of the human cssence,. rationality.

"all =en are equal® is interoreted not as an_

More fregquently,
emdiricel generalization about man but as a prescrintive claim, for

egual treatmént,' In. this. sense it has found seyeral formulations,

8. ot 3lackstone, "Baquality . and JAuman rights" The Monist
Vol. 52, No.4 P.616,
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"Tae claim to ecuality accoriinz to Rannael, is not a clafm that ‘all
men are equal “ut that they are equal in resoect of their . rights,

Taat is, in some sense they have a clain to ecuality"(9)

To neters tie sentence "All men are eau2l" exnresses not a
oronosttion but an exhortation or en injunction to the effect" thet
nne ought' to treat everyman.egqualiy". "What s imolied taen by the
prescrintion to treat all men -equally is not that all men be linerally
treated alike but that they be treat 1iffercntly if these are
relevent grounds for doing so™(1C)

For, injustics results just  as much from. treating unczouals
equally as-it does from treating ecuals unequslly as Aristotle nointed
out long ago. -Suca an interoretation implieg that the'princiole of
equality is tied to oroceiural rules, for aljudicating 1isnutes bHetween
lisegreelng narties and that it, 70es not exist in a nlatonic heaven
of ore-estanlished ends, Thusg toe »nrincinle of equality gets sudsumed
unler the sroader nrincinle of 1istributive justice which lays down
thet egual be treated equally ani unoguals unequally, ¥hat the
princinie asserts is that as far es treatment within a category is
concerned it should 3¢ equal anl as & far @s treatment between
categories is concernzi the treatment should e lifferent,

for tae determinetion ol these we have to aoneal to otlher
orincinles. for EIxemnle whether it is fool, medinal, care, the_right
to vote, just wage or elucation, ta2 orincinle of egyality by itself
cannot letermine how these gooils are to be 1listributed, Waet the
orincinle does say, however, is that if noverty is @ relevent cri-
terion for say, - oroViiing.free eltcation an1 sex or aaste is not,
then as far as the »2rovieion of free edacation is concerrel there
sioull not dy any 1iscriminatior among the class of poor nagnle.
iveryone wio is ooor, 3y our critericn, should get frec education.
3ut such free education, neéd not de given to the clasps of |
pecosle wiho are not voor. Likewise, if it is agreed that only tfhese
w10 have the adility aad antitude to oursuc higher 2ducation shoulil
be given oovortunities for higher cdacation, taen within the class
of neoplz who nosscess these qualities there shodlt not b¢ any dis-
crimination.on oth2r groun-is (unless'a further cotegory of cxceotions
is creoated) and tiaey shoull all be treatef equally in the respect,

9, J3.).RAP.ABL, "Justice and Liderty", nroceelings of the
Aristotelian Socisty, New series, Vol,LI 1957.51, 22, 182-3.

. 10. Taus the Law courts in Inlia have held taat in offences relating
to women..ig,‘aiuliery, women in Iniia may be placel in a more
_.favoureble 9osition, having rogari to c:neir social status anil
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3ut such equal treatment need not annly to thsoe who 10 not nossess
taese qualities. The orincinle of equality is thus only a formal
orincinle bereft of any content, .

The notion of ecuality of educational onnortunity has acoguired
further imdlortance in view of its close inter-linking with the
-2conomic levelooment of society, iconomists orescrise eguality of
or»ortunity in eiucation as a necessary conlition for econonic nrogress
oa{ticularly of the develoning countries. Inequality'ani liscrinination
8r@ the chief obstacles in the way of national develooment.

Accoriing to Guanar liyrdal, "Inzcuelity ani the treni toward
rising inéquality stanl as 8 comolex of inhibitions .eand obstacles
to develonaent" (11 ) Contrery to tne ordinary concention of a conflict
detween economic growth and greater economic eguality, they are
often in harmony ani "greater eguality in under develoned countries
is almost & condition for more rsnid growth,.

Pierre Juvigny says: To create auman canital and desire maximum
Jenefit from it are vorercquisities for any econo=ic development. The
ileal of equality of educational oo ortunity thus has a sound basis
in the faith of economic life, (12)

While it thus aooearé that the case for ecurlity rests on its
functioning as a necessary condition for economic develoament, it
elso might De that the comnulsion to »rovide equality follows not
so much frow the emands of cconomic Jevelonment as from the accen-
tance of certein ideals an? values. "Thus Gore and others have
suggestel that the comnulsion to proviie eouality of o9onortunity
2snecially as bdetween 11 #farent ethnié, religious grouns follows not
€o much from inilustrialization as from taz accentance of certain
value consilerations. Iniustfialization, they ergae, recuires only-
wiiening eiucatiohél onportunities dat not necessarily ean equalization
of suca o?oortunities."(Ij)

¥hatever de the motive from which the demani for equality of
rducational ov7ortunity s»nrinzs, nregmatic or idealistic, there is
no. gainsaying the fact thet the demani is universal. There is aarily
any nation today which has not accented the i1eal of equality of

cducational o»nnortunity in some form or other,

11, Guannar Myrdel, Tae Ciu2llenge of World voverty

(Harmondsworth: Penguin 1979) PP, 6314, ‘
12, ?2ierre Juvigny: Towerds 3Zou2lity in Iilucation (Paris 1952)2P, 47-8S
13, M.S.Gore ani1 I.P.Jdesai, "The 3cone of a Jociology of Ijucation”
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dguality of educational opnertunity shoull be concerned not
merely*With the nrovision of equal inouté hut with the effect of
these inputs in bringing adout an equality of outputs raises many
oroblems; ¥ith resoect - to schooling such an ilea meens that équality
is achieved only when the outouts of educationsl effort - knowledge,
valueé, attituie, skills - are maje equal.

"The Indian education system like the larger social system
outside, is also out-and out inegalitarian., Its inegelitarian nature
is most oronouncedly mainfest at the .seconiary and higher education
stages, It is not, for examnle, tiae most talentel tem nercent of
the callege~age oooulation-that'goeé %o.the College rather it is th=
caildren of the affluent decile - the stratum, soending over s, 100 »er
caoita ner month ~ which is ablea to .send their chiliren to College'(11.)

In a majdr study to examine whether our education was governed
oy the soals of Jemocrécy equality ani secularism with a fecus of
interest on equality of elucational ormortunity, Gore anld others came
out with the‘finiing that desnite the faet that 79 nercent of the
country's »nooulation is illiterate, there are not more than 25 2ercent
stuients in any state at the high school level or above, wio are
i1rawn from homes with illiterate fathers. 1In terms of occunational
sackground most of thaese came from urban occinational grou»ns anl
very few from the grouss of "agricultural ladour® or "manual worker":

India's . 4 nercent of the relevant age grbuo at College, says
Shukla, come ouat of the less than 59 nercent wino have comnletgd
elementary schoolinz. They mingle or fail to, among the bare 30 ver -
cent of iniians who can read or write or at best among the 50 odi '

nercent who livé asov2 tie noverty line,

dccoriling to Shukla in bringing abdout egalitarian reforms in
Educétion, the real obstacles are not. technical or nractical. 3ut
social and nolitical., It is nossible to devise orivileged and to
build curricular orogrammes doing the same, However to 10 so comes
an against the resistance of these already ecducetionally and socially
nrivileged.

Iquality of educational onnortunity cen never he fully
realizel until end unless ralical measures are i7nlemented to
mend the inequalities in the larger society.

14, S, Saberwal, "Zducation anl Inequality — An_ essay in nolitical
sociology", ZIconomic ani nolitical weekly Fed, 1972, P, 409,
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.The criterion of "NIiIT" assumes innortance in the context of
Iniian 3ducation because it is gegerally taken for grantei as a just
anl equitable grouni of Jistribution of a limited gooi like oooor— '
tunities for higher 2nd nrofessional elucetion. ""Aecoriing to the
elucation commission aimissions to higher education ‘for which ‘demand
far outnumders the sunoly must be made selective using ™ferit” as a
ground of allocation(15) -

"erit broadly soeaking refers to all the kinds of valuadle
cualities or cheracferistices acouirei dy tae individual ani in
resnect of which inliviiuals mey de graied. According to this
definition of Gregory Vlastos, wit, grace of manner, technical skill,

sincerity, generosity, courage, all count es merit", (16)

"Merit! when arguei for as a Yasis for access to haigher
education is either usel to refér to an indiviiuals intelligence or
som2 such mentel ability (as measured through tests), or to hié
nrevious educational attainments in the form of test marks or to boti.

The claim thet merit is a relevant criterion with resoect to
access to opnortunities for Righer éducetion might be a iescriniive
claim that certain factors like intellizence, etc., are instrumentally
related to the ability to nursue higher elucation. “aether tais
“actually is so, is however a matter that has to be settled emnirically,
3at the claim can also be a prescrintive or normetive clain in thét |
it may enjoin that these. factors ggggl to be considered in the matter
of according oo5ortunities for higaer education, "It is in the
later case, however, taat we run into all kinis of difficulties one
night argue, for examnle as to why 'merit'! and not 'usefulness to
society! be aloonted ak a criterion for nreferential treatmént.117)

The question is wouldl not 2 consistent nursnal of é'ﬁerit poliéy
result in a MEiTTOS wiIC S0SI3TY? Tae defender of tae merit nolicy
aigat reoly either that ' i3IT' is something that is intrinisically
good ani hence is to be velueld for its own sake, or that a deritocretic
societ& woull exactly De tae kinil of socizty thet is tae nost
jesiransle one for all of us, ¥aather morit or sone other chaarectorstic

15. Reoort of the IJucation Cowrission 1964 - 66.

16,  Gegory Vlestos, "Juhan worta, lMerit and 3guality” Moral
concents 21, London: Oxfori University Press. 1959,

17, . I . 3lac’t stone "3guality end Human lights® The lMonist,
Vol, 52, Np. 4. October 1958, 2, 0513, '
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is to constitute a grounil for distribution of onoortunities for higaer
education is not a matter ‘that can De settled by logic -alone, It
reguires, in aiiition to‘a comdrehehsive Jnﬂerstanding of the nature
of tne gooil of h1gaer 29ducation, _ec1sions aboat values naving to do
witla how we want hamen oelngs to be treated: and oar conceot of what
human society shouli de 11ke. A 'society that velues freedom,

ecuality and justice has tﬁerefore, to seriously consiier, hefore,
oronouncing its veriict on merit, the comoatibility of otherwise of
taese values wlth the ¢onsequences of following merit to its logical

en1,

Janiel 3211 the Harvard Sociologist, says thet the ponulist
revolt wiica younz fore-=saw severel decales hience has elrealy begun
2t the very onset of the "?ost-Inilustrial Society", as can be seen
in the derogation of the I.g., denunciation of thcories esnousing a
genetic vasis of intelligence, demani. for ‘onen admission' to
universities, pressure for increasesd reoreéentation of minorities
in the university faculties, attact oq””creientials" anl even
scnooling itself as tae determinant of social nosition,

Jy the lozic of =meritocracy high I§ individuals, no =xatter
waere taey are in society, shoull be brought to the too in_ order to
make the best use of their talents.l

The darvard nsychologist licaard Zernstein argues taet if ail
persons are given an equal start ani equ2lity of o9ov%ortunity baseti
on merit is fully realized, than heredity will become tae lecisive
factor, since the social environmznt would be the same for 2all.

Such descrintions of meritocracy cannot be 'simnly dismissel as
mere gloomy snecialations having no relevance to a leveloning socizty
like oars, No doudt, the merit noliey is not veing nursued with tae
same vigour ani rutzlessnessin In7ia as is being done in the industria-
lizel societies of the west, and the chences of Iniia beconing a
meritocracy are, 2t tie moment anywav, sleniler. 3ut tais does not
téke awvay the imnortance of the nrodlem itself.

leritocracy currently.is a sudject of lively dedbate oarticularly
among ohilosophers ani sociologists, Vhile many nave severaly onnosed
the meritocretic society, others have puf uo a stout defznce of it.

The main philosonhical objection to =meritocracy is thet it
violates .the »rincinle of fairness. 1If one assumes taat a merioto-
cracy is pnurely a selection of intelligence and that inteligence is
hasel on inherited genetic 1ifferences, taen one obtains srivilege on
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for social justice. Social justice, accorling to the critics, should
mean not eguslity et the stert of a race, bhut ot the finish, eouality
not of oooortunity but of result. Accoriling to Joan Tawls; merito-
cracy, altaough iemocratic, violates the nrincinle of fairness for

it follows “tae oriuncinle of careers oven to talents 2nd uses equality
of onnortunity as a way of releasing men's energies in the nursait of
econonic nrosyerity, ani nolitical domination... 3Iguality of onnortunity
means an equal chance to leave the less fortunate bhehindl in the
nersonal quest for influenc2 and social nosition.1S.

+ 4 seconl frequently -entionei obj2ction against the merito-
cratic society is that it instils a comnetitive feeling which is peid
not only to taose who fail but also the those wiao succeed. Meritocracy
is not witaout its sundorters also, Janiel 3ell classifies that
neritocracy is not the same as tachnocracy. The technocratic moie
i@ view of its nreoccunation with technolozical efficiency relies
heavily on selection by credentials wbic? are "mechanical at worst or
snecify minimum achieven-1t 2t Jest", ‘Meritocracy on tae other 2zani,
"is an emphesis on individ. al achievement and earned status as confirme?l
By one's neers, ‘It is immortent to bear in mind that a meritocratic
society should have its safeguards anl should be tempered with
aumeneness, lMerit, todey, is conceived not.es a fixel attriosute
Jossessed Dy a few neonle sut as a fairly widesonreal characteristic

manifesting in diverse fiells and not only in the intellectual fiell,

To conclude, merit as a bdasis of listridation can be justified
only if every indlividual is given the onoortunity to achieve all the
merit he is cana de of. In the absance of such onportunities
to agrue that nerit be given strict »riority in matters of higher
educetion woull amount to deliberately leaving out a large numder
of individuels from enjoying the denefits of higher elucation for no
fault of their own, This adnlies very well to thet of inginecering

Zducation.

ruality, os tae International Institute for 3Iiucational »nlanning
in its symnosium observeil *13 can be viewel from within the educetional
system in the light of its own criteria such as student nerformance
besed on a stanlard exanination, ' Quality, as the same symrosiun
suggestel, cen 8lso de viewel o9y externel criteria such as its fitness
anl relevence to theneeds of its enviranent. .The guailty ani
efficiency of o enginéering nrograune a3y de high according ot its

13, John lawls. A theory of Justice (Cendridge, Mess,.1971. B197 )

*13. Philin Coombs, The Vorld Iducational Crisis P. 196.



own ianternal standarids dut if its teaching, juiged dy external
criteria, is obsolete &nl irrelevant for its nlace and time, then
its quality and efficiency must be consiierel noor,

Je have to agree witu Cooms thlat educetional stanilards, if
tsey are to meke any sence ani serve any useful surnose =ist Dde
viewed as deing relative to tae ovarticular nuroose, nlace anl time
of the stident clientele.

Quelity, it has to be ainittel, is essentielly a normetive
concendt. It has a reference to tie cafnges iu oar concents of society
eni eljucation., Ve are witnessing a »sleathora of changes in the field
of Scieance an1 Tecanology in recent years, T:2erefore it is aignly
lesiradl~ to ca22nge tle curriculum of Ingineerinz »nrogrammes to suit
to tae neels of thae moiern world, This amounts to tell us that we
want quality and excellence in the Iingine2ring »nrogrammes so  that
it helos to buill a moiern Iniia, '

It is sugzested that to introiluce taes concent of excellence in
ingineering 3iducation, the concernel oeonle saoull sit together,
discuss, tae vital issues that are involei in the orogramme ani evolve

a quality sciueme/orogramme to suit to the molern needs of Iniia.

There is a general complaint tnat our engineering eilucation
srogrammes are not ua~ to tae mark comnared to the otrer countries,
This co=wnlaint can de arrested oaly when we introluce tae conceot of
quality anl excellence i our 3Inzineerin~ 3ducation,

Selection of caniidates to iIngineering Colleges, its content/
syllabus/curriculum/, staff oattern, facilities in the college, hums’
relationsain in the college, all these should heln to secure the

concent of excellence in %ngineering Iluc~tion.

Tae nrogren—e nakers shoald keed in view the molern needs of
Iniia 297 accordingly »rogra<mes should se *re-m, '

I feel thet tae concepts "3gaality", "lerit" ani "ixcellence" are
interrelatel 2elniag 2ach oti2r to evolve a cuelity Bngineering
3lucation nrograuame in Inilia,

I anyeal to the »articinents of this Summer Scuaool to taink
clearly about tlese conceots aail try to i-nlem2nt the real =eaning of
tnese concents on 2n all Iniia »nasis so thet ouar 3ngineering s1ucatioq

gets further doost..
[7 o1l o P laAlinAd 4
Lecturer in 3iucation,
legional College of ZTiacetion,,

£ wiang = wp=a e ol A e [ I,
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® SOCIOLOGICAL DIMINSIONS OF NGINIBIING ZIUCATIOH"

:

7 {(Paner oresented to the Summer Scaool on Methodology of
Teaching and Training from 1-31 August 1980 in Sri Jayachamnarajenira

College of Ingineering, Mysore,)

Zducation is a crucial tyne of investment for the @nloitation
ofr modéfn technology,., - This fact. underlies recent educational
dcvelooment in all the major ianjustrial societiecs, Besnite idio-
éyhdrésies; of national history, noliticpllstructure, and social
tradition, in every case the ievelonment of education dears the
stamp of a dominant nattern imnosed Dy the new and often conflicting

oressures of technological and econonic chancge,

Technical change is as ol1 as civilization. Since time
immemorial, nconles ways of living have been transformed by the
introduction of new tools and technical nrocedures as inventions
like ihe'blough, the domestication of animals, writing, the use
of steam, the factory assembly line, and the internal combustion
engine, have been iiffuseé from one country to another, Relation-
sains of relative dominance between two Debole:, nonul.ation balanbes,
'dynastics; and whole religious systems have bgen unset by some
change in technology, just as thé inventions which underlie
technélogfdél chanze h-ve themselves arisen from changing conceotions

of nature and of man.

This century has been variously descrised as the Age of sneed,
the Age of science, the Ilectrical Age, the Atomic age, the age
of Machinerx the Age of women, and the centfury of the common
man. It maght also be describel as the age of test tube ani the
laboratory. |

In an advancei iniustrial society, It ié inevitable that
the educational system shoull have . very close relationsinio
with th2 economy, Modern industrial technology, based on the
substitution of Electrical‘and‘atomic for other forms of vnower
and intrbddcting'new ani mor= intricete forms of the 1livision of
labour, transforns the scale of oroduction, ta>2 economic setting
of enternrise, ani the proiuctive and social role of labour, It is
dependent to an unnrecelented extent on the results of scientific
research, on the sunnly of skilled anl responsible manoower, and

consequently on the efficiency of the elucational system,

Modern industrial societies are listinguished in their

structure ani1 develonment from other of comnarable comnlexity,
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nrincioally by the institutionalization of innovation - that is

to say, by the public and »nrivate organization, on an increasingly
large scale, of scientific research in tihe service of economic ani
military growth,., Their occunational structures are characteristically
diversified, with relatively high educational qualifications for
cmnloyment at all lewels but the lowest. iducation attains unnorece-
dentel economic i~wpnortance as a source of technological innovation,
ani the educational system should move towards achieviéng economic
stability. The traditional business of elucation with the nrocess

of culture transmission is nerformei in quite new terms under the
n2w conditions of technological society. No longer is it a qguestion
of hanling /logﬁrunchanging, or only slowly changing, body of
knowledge and beliefQ On the contrary, elucation im modern societies
has mowe to 1o with chenging knowledge than with conserving it,

and more to do with 4iffusing culture to wiler social circles, or
from one society to another, than with oreserving ani transmitting

thhe narticular culture of a oarticular zroun,

Sociology mainly 1eals with "human relationshin” in the

technological world. 1In recent years the sociology of education
has been established in education courses as cne of the foundation
lisciolines of education. 3asically, sociologists regard education
as a distinctly social nhenomenon or 'instifution“ which, like other

. social pnhenomena, is amenable to objective scientific analysis,
The nrime concern of the sociologist is to build un a verified body
of knowledge about education in relation to society. The sociologist
is interested in education in general and Hngineering Education in
narticular Jecause it is onc of the central activities of industria-
lized societies; ha stulies educational institutions in order to
imorove his understanding of the structure and institutions of
industrial societies and the way in which the young are inducted
into full membershin of them,

——

\
Accoriling to R.LA.Hisbpet, 1

the great classical them of
sociology are characterizel by first, a moral aspiration; the great
ideas of sociology have been generatei by individuals with a wmoral
commitment, ani seconi, thz frames of thought ani1 ileas of sociolo-

gists are the result of artistic imagination, vision and intution.

- em Em e ws e ar am e em e e e e am o e am we =

1, &.4. Nisbet, the Sociological Tralition, London, 1966, Part-I.
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definitions of anomic ani alienation (to take two key sociological

dorton, in a similar vein has argued that the classical
ideas) rest on onnosed utonian descrintions of essentially the same -
social discontent. : le gées on to argue that-fhe‘evolving history of
these concents has not+lcl to the emergence of value free concepts but
the transformation of values, 9Te suggests that these ideological
cianges migat be exnlained sociologically in terms of the changing
class position of the sociologist and the organization of sociology.
7e must also agree with Nisbet an? other sociologists who have vointed
out that we can only unierstani thz funiamental ideas of sociology

if we realise taat. sociology is . an attemot by industrial man to
understand industrial man. The matrix of sociological thought was
the industriel revoluation.

The changes which we are witnessing reminds us of the =aany
inventions which hava so greatly alterel modern living.' Changes .
have occured in the arts, in music,‘in the theatre and in the cinecne,
New religious cults have arisen, new nhilosonhical ileas have
develoned, paychiatry has won recognition. There is scarcel?” an
area of culture in which imnortant chanzes have not taken »nlace

during this century ani the stream of change flows on.

The changes in culture during the first half of the twentieth
century are indeed‘remarkable, but an exsmination of a century of .
Iingineering orogress (1352-1952) reveals something else of impnortance
concerﬁihg the relations between Znginecring and scicnce. Engincering
anl ‘'stience are factors intimately interwoven in modern culture, first
in the sense that they createl this new culture, ani sccondly from
the social steninoint because the ever-changing economic and social
demanis of the day are orimary incentives to continued enil1 more
ranil ensineering ani scientific develooment. "Enginceringz as a
notent- instrum:>ntality in the risc of western civilization has a
history of at least tifty centuries., What devclonments, then, in
tne scone and character of modern Zhgineering accouht for the
remarkabie changes of the past century?

James Kin Finsh recounts the outstanding achicvements of
the Injustrial revolution in answer to this question, noting

material and organizational feAatures,

2. iHdorton.J. The Jdchumanization of Anoqic and Alienation: A
Problem in the ideqldgy of Saciology; 3ritish Journal
of Sociology, XV, 233 - 390.
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'le are seeing a century of ever increasingz comnlication and
complexity. The older, leargely inienendent, isolafed, and sclf-
sufficient rursl life, which most of our neovle led a 100 years.
ago, has deen in the nrocess of renlacement by nothing less than a
counletely new culture., No lonzer arc we¢ a nation of small, self-
sustaining units., A family econo=ny has been renlacel by a highly
interdeoenient nationa2l - in somo resnects international - oxchange
of gools, the majorify of which were formerly orojuced at honme,
Man-or even th> fawily - c~n no longer stani alonc, Ve are dedendent
unon others for the bare necessities of life, not to +ention new
services we now regard as essontial, The cconomy unier wiicn we live
is no longer unier indiviiual control anl one in which we may, with
relative case, visualize our n2eds anl wants and ailjust our resources
to meet them, It is, infact, so involvel that even the economic
doctors, although aware of many symptoms, 1isnute causes and differ

widely as. to cures,

Engineeriﬁg an1 scisnce are intimately interwoven  in the
complicated fabric of modorn life, for they have; on the one hand,
created this new culture and on the other, the even-changing economic
anl social dqemands of the lay are orimary incentives to continued and

more rapii engineering ani scientific levelonment,

Indastrial revolution has brought-a snatc of changes in many
countries sn2cially with reference to knowledge explosion and ooou-

lation exnlésion.

Y2 hear much of tae monotony of modern industrial life, of
the loss of the oride ani incentive, t he creative satisfactions, of
our earlioer craftsmanshin cra. The answer is of course, that a
craftsmanshin era could not =aintain our staniarids of living of the
nr2sent lay., 1In earlier lays '"man's work was from sun to sun, Taose
were the days wien the majority of men were brothers to ox". Since
tae turn of the éentury technology ani inlustry have created useful,

projuctive cmnloy=nent for millions, thanks to modern machines and

power,

ngineering has been, indeel, the great levelling force in thae
nistory of man. 1t has don2 muuch to comvensate for the 1ifferences
of night anl day of heat ani coli. Tirougll transnortation and
Jower it nhas made nossible the equalization of lifferences of
location.

Inzincerin~ is creative, seeking to satisfy man's material neceds
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shaning our environment and xnloiting oir r2sources for the better
use and convenience of man, is in2vitably working with or against
natural forces or making use of natural gifts,

"Ours is a society wherein changes are taxing nlace at various
stages. 'Thne challenges of present lay society is somedthing 1ifferent
comnared to the past century. 3very nation wants to nrogress viz.,
econonically, scientifically anl1 technologically,

The criteria of nrogress sihould be understood as the socioal
growth of social life, it is the -gradual elevation of the
standard of human dAevelopment anl their societal progress is a

movenent towards some general and greater human good.

Zducation in general enl1 Ingineering Bducgtion in particular
shoulid contribufe towards the develooment of A nation from various

angles.

Develooment should be looked on as the way of achieving a
society ‘having certain basic qualities, rather than merely offering

a degree of affiluence that is exoected.

In fact, develooment is usually taken to mean econonmic devedon—-
aent. A number of econom%sts have stressed the: inalequaéics of the
tralitionalanoroach to issues of jevelonment and emohasized the
importance of human factor. We need trained manonower for effective

natienel develooment,

Tducation has been consileredl as the most effective means of
altering the outlook of msakx neovnle; this rather than the mere
inclucation of skills, is what is nceded if the structure of sociecty

is to be modified.

The men who built the great cconomics of the world, and those
who today maintain and expani them, couldi not have done so, hail
their indencndence of action ani their caoacity to accumulate
resources been limited by the restrictions and the wilely diffuseil
obligations of a rural subsistence economy. The high-oroiuction
economies are built unon the ruins of the exteniej foamily and
of the comnlex network of values which had given it continuity.
In one sense we can view this as a release from a form of tyrany, a

freelng of man's energies anl desires from the 1ead-weight of

tralition, which has enabled him to reach great creative heights.
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Sngineering coll~ges are nroducing ingineers with soohisticated
kXnowledge of cnginecring education., At the same time, our concersn
is that the Ingincers should have tnowledge apboat society, its
oroblems, requirements, nzeds and what not?.

Zngineering Collezes should give more immortance to nractical
side of Zngincering than the<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>