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1. INTRODUCTION: 

. The economic progress of a country 
IS strongly linked with the quality of 
education, specially with the technical 
education. Also the quality of life of 
society at large and the individuals in 
the sOciety, largely depends upon the 
quality of education. 

During past four decades, many 
steps have been taken in India to im­
prove the quality of technical education. 
These include evolutio~ of model sylla­
bus, quality improvement programmes 
for teachers; encouraging interaction 
with industry through consultancy and 
continuing education programmes; and 
~roviding impetus for expanding 
infrastructural facilities in emerging 
technologies. 

But, it IS found that the quality of 
education, instead of improving, has 
begun to decline. Colleges and Universi­
ties do not count for real education. It is 
the culture that is the yardstick to mea­
sure the growth of "Quality Education" . 
Many are educated without culture. 

And there are cultured people without 
any formal education. The present sys­
tem of education is generating unem­
ployment and corruption on the one 
hand and intellectually briliant people 
on the other in various fields without 
proportionate expansion in the hearts. 
We have engineers, doctors, lawyers, 
teachers, officers and ministers without 
enough ''humaneness''. Integrity and 
uprightness, compassion and culture are 
often a dear commodity in education 
and among educated people. 

Hence, there is a need for value 
based education even in the engineering 
field also. Steps, therefore, are to be 
taken to restructure the engineering 
education with thrust on character­
building. Educationists of integrity are 
not totally absent in this country. Let us 
entrust education to their hands and 
thereby build the nation on the strong 
foundation of PATRIOTISM. 

Here in this paper,) would try to 
put before you various elements for 
quality education and also the values in 
Education, as education is the base of 
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human growth. If our education is 
sound, the society, and ultimately the 
nation, will stand erect. 

THE BASIC STRATEGY FOR ACHIE­
VING QUALITY IN EDUCATION: 

• Quality in higher and engineering 
education means 'specifying worth­
while learning goals and enabling 
s tudents to achieve them' . 

There are many factors to be tLlken 
into account in determining what is 
'worthwhile' . 

Enabling students to achieve their 
learning goals 'involves distin­
guishing between different kinds of 
learning and between different 
kinds of learners. 

• To achieve quality, 'Everyone do­
ing their best is not the answer, 
they must firs t know wha t to do'. 

Knowing what to do involves 
teachers and students knowing 
how to match their teaching and 
learning to the stated goa ls. 

Only then are quality assurance 
procedures needed to ensure that 
everyone continu es to do their bes t. 

NEW PARADIGMS OF TEACHING : 

Learning is a social process that 
occurs through interpersonal interaction 
within a co-operative context. Individu­
als, working together, construct shared 
understandings and knowled ge. Learn­
ing proceeds more fruitfully when rela­
tionships are personal as well as profes­
sional. Long-term, persistent efforts to 
achieve come from the heart, not the 
head, and the heart is reached throu gh 
relationships wi th peers and faculty . 
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Love of learning and love of each other 
are what inspire students to commit 
more and more of their energy to their 
studies. The more difficult and complex 
the learning, the more important are car­
ing relationships to provide the needed 
social support. 

The following table gives compari­
son of new and old Paradigms of teach­
ing : (Table on next page) 

THE MULTIPLE ROLES OF ENGI­
NEERING FACULTY: 

Even though not stated explicitly, 
the faculty members are expected to en­
gage in the following activities: 
• instrumental activities in the class­

room, laboratory development of 
teaching resources materials, set­
ting and grading examination and 
test papers. 

• academic research, personal re­
search, supervision of student 
projects at the B. Tech ., M. Tech., 
Ph.D. levels, preparation of papers 
for presentation / publication, pub­
lication of textbooks and mono­
graphs. 

• sponsored research including 
preparation of proposals, reports 
and administrative work connected 
with it. 

• consultancy, interaction with in­
dustry through consultancy assign­
ments, which serves to inject real­
ism and relevance into the teaching 
and research activities of the fac­
ulty. 

• curriculum development activities 
in response to the rapidly expand­
ing frontiers of knowledge and the 

21 



Journal of Engineering Education January - 1999 

NEW PARADIGM OLD PARADIGM 

Knowledge Jointly Constructed by Trilnsferred from Facul ty to 
Students and Faculty Students 

Students Active Cons tructor , Discoverer, Passive Vessel to be Field by 
Transferrer of Ow n Knowledge Faculty's Knowledge 

Faculty Develop Stud ents' CI<lssify and Sor t Student 
Purpose Competencies llnd T<llents 

Relationships Personal Tra ns(lction (lmong Impersonal Relationships 
Students and between (l ll1ong Students and between 
Faculty <lnd StuLi cnb F,lCLdty (lnd Students. 

Context Co-oper<llive LCMning in Com peti ti ve / Indi vidualis tic 
Classroom a nd Co-opera ti \'e 
Terms Jlnong Fac lll ty 

Assumption Teaching is Complex (lnd An y Expert can Teach 
Requires considerable Training 

changing needs of industry and ling for CZlreer planning, higher 
s tud ents. ed uca tion, entrepreneurship, self 

The Government of rvlaharashtra employment, placemen t of stu-

has prepa red the following list of roles dents. 

to be pla yed by engi neering teachers: (h) Organizing cultural programmes, 
(a) Impar ting ins tru ction in clZlss sociJI gathering sports, competi-

rooms, laboratories., field etc. bons, social camps. 

(b) To develop and use of te(lchin g re- (i) Intcr,lc ting with industry, society, 
sources, charts, teaching aids print pJrents, funding agencies, profes-
or non-print learning resources. sion(l I bodies, other organizations, 

(c) To develop and implement curricu- institutions or higher offices. 
lun). (j) To partici pa te in policy making, 

(d) PJper setting, Continuous llssess- planning and control. 

ment, Eva lua tion. (k) To cil rry out research work. 
(e) Reso urce genera tion, testing, (l) Use of library, publication of books. 

consultancy, conti nuin g education (m ) Participating in seminar / work-
program meso shops / symposiums / conference. 

(f) Organizing industrial vis i ts, s hort (n) Undergoing short term / long term 
trips, educational tours. training programmes. 

(g) Providing guidance and counsel- (0) Updating knowledge, enhancement 
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of qu alification . 

(p) Preparing proposals for d evelop­
ment of ins titute, reports of inspec­
tions, inquiries. 

(q) Conducti ng exa minations, admi s­
sicms and performing ot he r admin­
istra ti ve assignm ents. 

(r) To maintai n record keeping, hOll se 
keeping, ma intenance of fa cilities in 
the premi ses. 

In most of the colleges, the teachers 
as well as the I11 anagement , res tri cts the 
role of teachers to the first fo ur roles imel 
to so me extent participation in l.'x tr'l cur­
ri cu lum ac ti vities of the institute. 

If so, then w ha t is teaching? The 
teaching is not "Covering" the sy ll abus 
but "Uncoverin g" the syll abus to stu­
d ents . The s tud ents should feel the sub­
ject, sm ell the flavour of it, experience 
the beauty of subjec t and ge t excited to 
learn it. Then that experience makes him 
knowledgeable having the confid ence of 
how to use knowledge. That makes him 
"A COM PLETE MAN". 

Then hc)\·" th e su bject is to be 
taught? To Ullcover the sy ll abus infront 
of s tud ents, the teacher shou ld have 
good knowledge in it. He needs tra ining 
in theo re tica l as we ll as practiced aspects 
of the subject. The one who shif ts from 
bench to platform in a sing le day ca nno t 
acquire th e kno wledge, so suddenl y. In 
the U.s.A., th e teacher of engineer ing is 
not all o tted teaching work in th e fir s t 
year, but asked to coll ect research id l.'ilS 
by referring to literature. The te,lCher 
need s coniid ence in subject before 
standi ng infront of stud en ts. 

If the s tu dents are to enjoy the 
flavour of the subjec t, then the teacller 
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should be trained to know how to 
present his ideas in an attracting way of 
presenting, may be using audio visual 
aids, mod els, illustrations, good use of 
boards, good sense of behaviour in class 
and if possible good language. Even to­
da y, after 25 years of the entry of over­
head projec tor into our teaching aids, 
majority of our colleges and teachers do 
no t use it; if they use it, they do not 
know how to operate it ! What a tragedy 
in teJching! The teJchers are not both­
en~d to plan their teaching. 

In several subjects, case s tudi es CITe 
be tte r in communica ting the subject in 
rel eva nce to practi ca l aspec ts. This in­
duces ana lyti cal ability, logica l ap­
proach, a pplication of science and tech­
ni ca l knowled ge to the problem . The 
s tud ents participation in learning elimi ­
nates boredom in classes, d evelops bold­
ness and positive thinking Jnd attitude. 
The initial s teps will be laid in making 
him a complete man. 

The s tudents can experience the 
bea uty of s ubject if they are shown real 
life aspec ts of it ins tead of unl ively 
sketches or models . The students be 
t<1ken to industries to show them ma­
chines in working or le t the teJcher col­
lect or prepare visual aids of such ma­
chines and show them . The experi ence is 
the bes t way of learning, und erstanding, 
and remembering. This d evelops confi­
dence in stud ents about thei r knowl­
edge. Otherwise, many of our s tud ents 
s tud y the boi ler without seeing how it 
works. 

The stud ents ca n ge t excited in 
lea rning a nd get attracted if something 
new, some thin g unima gined or if the 
reJ I life aspect of subject is played 

23 



Journal of Engineering Education 

infront of them. For example, in ciHpen­
try practical if students are asked to pre­
pare a small box for keeping their pens, 
pencils, etc. and given to them later, 
they will be excited more and preserve 
the box for a life time ins tead of Clsking 
them for different models of different 
geometrical shapes. 

Therefore, the teacher, when he 
joins the ins titute, should be trained first 
regarding these aspects of teachin g, Any 
learning is not proper without a teacher. 
Learning the art of teaching is not an 
exception. The information of hi s differ­
ent roles and its importance will make 
rum mature and motivated. If the 
teacher wants to excite the stud ents in 
learning, he himself should experience 
the excitement first. For which, resea rch 
is the bes t way of experiencing excite­
ment. The problems of consultancy ser­
vice will also bring case s tudies, experi­
ence, confidence and exci tement to 
teacher. For a teacher the consultancy is 
not just for monetary benefits. Another 
defined roles of teachers will enhClnce 
their personal confidence due to kno\Vl­
edge in several areas. 

UN-DEFINED ROLES OF TEACHERS: 

There are several un-defined -roles 
of teachers which are difficult to define 
and make them mandatory. But if the 
teachers are to become the architects of 
new generations, then they should 
shoulder responsibilities in the follow­
ing areas. 
(1) He should perform . 

(2) He should develop na tionali stic 
feelings among s tudents. 

(3) Induce positive attitude among the 
students. 

24 

January - 1999 

(4) Be responsible for the quality of 
students. 

(5) Be relevant in teaching. 

DEVELOPMENT OF ENGINEERING 
TEACHERS: 

We have seen that engineering 
teachers have to perform multiple de­
fined and undefined roles. For this they 
have to inculcate a number of attributes 
in their overall personality. The follow­
ing dia gram gives the various elements 
for the holistic development of engineer­
ing teachers. (Fig. 1) 

V ALUE BASED EDVCA TION : 

Having seen the defined and unde­
fined roles of engineering teachers and 
attributes required to become a good 
teacher, now let us see how we can 
mClke our education more meaningful 
by imbibing vCllues in education. 

Swami Vivekanand sees educa tion 
as the manifestation of the perfection 
already in man, religion as the manifes­
tation of the divinity already in 
InCln. "Each sou l is potentially divine, the 
goa l is to manifest this divine withi n by 
controlling nature, external as well as 
internal" . 

To achieve this in existing system 
of education, at least the following nine 
va lues shou ld be imbibed by every stu­
dent, then only education will become 
effective. 

1. Concentration: 

Concentration of mind plays an 
important role in mastering the various 
subjec ts of s tudy. The more the power of 
concentration, the deeper is the observa­
tion, the greater is the knowledge 



~
 

F
IG

U
R

E
: 

1 

'­ o
 c .., ::::s
 
~
 - o .....
. 
~
 

::::s
 

!1.
2. ::::s
 

!'e
 

!'e
 

:::!
. 

::::s
 

Ir
.:

 

~
 

C
o 

C
 
~
 

~
 :-.
 

o ::::s
 

'­ ~
 

::::s
 c ~ .., '<
 .... ~ ~ 



Journal of Engineering Education 

gained, and the quicker it is achieved. 
We know the example of Arjun, who 
through concentration, seeing only the 
eye of the bird, shot it. Swami 
Vivekananda read volumes of books 
with lightening speed and remembered 
every thing in them. 

2. Chastity: 

Concentration comes only to a pure 
mind. Purity means a mind free from 
desires and distractions . That does not 
mean that we should never have desires, 
but we should not get restless to fulfill 
these desires imn,ediately. But they (;111 

be satiated properly at proper time, in 
proper conditions. Let us first desen'e, 
then desire. Chastity heighhll::'s the 
grasping and retention of knowledge. 
The student can memorize all he hears 
from the teachers. 

3. Truthfulness: 

Another value to be incorporated in 
the process of learning is truthfulness. It 
means straightforwardness in thought, 
deed and word. It means to think noble, 
relevant thoughts only. Gandhiji, 
through truth only, accomplished the 
great task of making our nation free. 
From truthfulness come honesty, punc­
tuality, cleanliness, orderliness, simplic­
i ty etc. 

4. Tapas: 

Tapas means austerity, which has 
been given an importimt place in our 
Indian education. Literally, it means 
'burning' or 'melting' by heating'. As by 
heating the metal is melted and given it s 
desired shape, so the mind of a student 
has to be ridden of lethargy, lust, dis­
tracting thoughts, spurious whims and 
fancies and when this is done, the mind 
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like a molten metal can take the desired 
shape. 

Training the body to be strong, fit 
for hard work, early to bed and early to 
rise-thus having sleep to a minimum, 
practising simplici ty in clothing and 
bedding, moderation in eating and 
drinking, forbearing calmly when one is 
ill or punished for one's wrong, all these 
practised as a necessary part of educa­
tion, wi ll cons titute tapas and will help 
make the student efficient and strong. 

5. A Taste for Healthy Hobbies: 

After attending the classes in the 
colleges, in the remaining time the stu­
dent feel a great void and pass or liter­
ally kill their time in haphazard wander­
ings. Th is can be removed by cu ltivating 
higher tastes like reading noble litera­
ture, singing, creating edifying art 
forms, healthy and hard exercises like 
gymanastics, games and spotrs, long 
trekking, swimming, running and so on. 
By these activities, not only body and 
mind are trained, but the direction for 
future work will also be opened, as 
lower impulses get sublimated. 

6. Pure Love: 

Love is a value which every youth 
is fascinated with but almost all mistake 
it for lust, which is selfish and jealous 
and results in misery. Love canno t be 
bartered for money or for favours. In 
love there shoul d be no place for lu st, 
envy, rivalry or restrictions. Educators 
shou ld put the youth to serve the poor, 
the afflicted and the needy; then they 
would have a taste of what unselfi sh 
love is . 

7. Prayer: 

To include this sterling value in 
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every student's life is the need of the 
hour. Prayer is not, as it is often thou ght, 
begging; it is rather reminding and d e­
manding our paternal heritage from 
God or Supreme Spirit. It is a positive 
cu rren t of thoughts which makes body 
and mind healthy and balanced . There 
are many Vedic prayers full of eleva ting 
meanings which arouse the dormant 
powers of und erstil nding in every stll­
dent. 

8. Shraddha : 

Every s tu dent must cultiviltc thi s 
value. ShrClddha does not mea n onl" hi s 
fa ith in teacher but it is iln indomitable 
will to ilcquire knowled ge ilt ,111y cost. 
Shraddha is self-confiden ce. It is f;l ith in 
th e unfailing cosmic p()\\'e r behind 
ones's individual self. It can f,1(e fililurcs 
with sm iles and renew further effort s 
with fresh hopes . Shraddha is cl1pacity 
to shoulder Clny responsibility with effi ­
ciency and Silcrifice. 

9. Wisdom, the Goal: 

Wisdom, and not mere knowledge, 
is considered the goal of all educa tion. 
Wisdom is to know what is permCl'I1(~ nt 

and what is not and to reject the la tter. 
What is good and true to be accep ted, 
and what is bad and wrong to be re­
jected. 13y doing thi s, m<ln y tri vi ,ll 
quarrellings can be overcome. To clllt i­
VJte thi s vJ lue, the lives of th e gre,lt men 
should be reCld <1I1d co nt empl ,lted . 

CONCLUSION: 

To rebuild our CreJt Cou ntry, Ollr 

Ed uCJ tion Policy must be re-modifi ed. 
At leZls t the nine vCl lu es enlll11er,l ted in 
this pClper should be imbibed by ClI I the 
students, simultaneous ly w ith their 
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s tudi es. The teachers should have tradi­
tional and moral attributes and should 
be dedicated to the profession and com­
mitted to the sustainable development. 
Then onl y there is hope for re-genera­
tion of India . Because Swami 
Vivekanand had prophessied that India 
will never fail, because of its rich cul­
tural and ethical heritage. It wilJ guide 
all other nations of the world. For that 
we should get prepared . Thus, Swamiji 
hJd tried to mJke us-the youth of India 
- the instrument in this work. So let us 
first build our character and rebuild our 
CreZlt Country. 
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