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CURRICULUM DESIGN AND DEVELOPMENT' 
THE HUB OF THE EDUCATION WHEEL 

* Dr. P. H. WAGHODEKAR 

ABSTRACT 
This paper prl.!scnts that in the contcxt uf the present scenario in India, Curriculum 

Design and Develup1l1cnt (COD) necds dlle attention for promoting qllality educatio n in 
India . The objectives of cllrriclllum, the methudology fur its developlllent, the role played by 
teachers irdranslating so IIlnny words of curricu lu m into day- to- day actions, etc. , have 
beeri presented. It is pointed ali t that ClirricullllYl however best it is, cannot alone improve 
the quality of engineering graduates IInless a systclII approach is adoptcd. The papcr, it is 
believed, is th ought-provuking and can be of in teres I to all conccrned. 

INTRODUCTION 

Educat ion plays a vitil l role in 
promot in g the socio - econOlnic 
d evelopment of a counlry. Curriculum 
is the very hub of the ed ucation 
sys te m around which the w h o le 
educiltion ( system) w heel revolves. In 
other words, curriculum is a light-house 
guiding i1nd direc tin g the (subject) ships 
f10illing in the hu ge oceilll of 
informa ti o n and knowledge . The 
tcclc hers are the cilptilins o f th ese 
ships. If the light-house is ilppropriatcly 
located and th e cilptains arc the real 
leaders, certain ly the education system 
shall lead the young generat io lls in the 
right direction promotng the 
national welfilre and wellbeing. 
Techncal educiltion, in particular, can 
lead us a long wayan th l' road of 
prosperity . Obviously, the cur riculum 
and th e teil che rs who tri1n s late it into 

the day- to- day actions wi ll have to 
plily il very significant role in turning 
out the quality (engineering) graduil tes 
from the system. 
SCENARIO IN INDIA 

Looking one or two decildes back or 
beyond, one can easily rea lise that in 
each univers ity in Mahilrilshtra, there 
were hilrdly two engineering colleges. 
The system then was simple and 
milnilgi1ble . The teacher was whole-sole. 
He was the Cll rri Cli l um designer, teaching 
plilnner, teacher, paper setter and even 
very often the evaluator. Whatever he 
used to cover in the classe, was the 
sy ll abus and th at llsed to define more or 
less the scope of exal1liniltion. lnspite of 
limited facilites available those dilYs, 
there had to be some rapport between 
the teachcrs and taught. Thcre hilrdly 
e xist ed quality iludit of the educatio n 
system ilS it was the se l1 er 's market. 
The products, thcrl'fore, produced by 
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these very few colleges was acceptable 
to the customers, like industries, public 
undertakings and Government. It can 
be argued that the produ c ts have 
offered good services to the nation, 
and certainly the earlier generations 
of engineers have come up to the 
expecta tions . However, today, the 
scenario ha s completely changed. The 
characteristics of the present state- of -
affai rs in Indi a can be attributed to: 
- A large number of self-financed 
engineering colleges have emerged since 
the last decade or so. These colleges ha ve 
invested over Rs.700 crores, and arc 
turning 10 times more graduates than 
those being turn ed by th e Government 
and ilided colleges in Maharashtra, 
and have generated sizable employment 
compared to any other sec tor in rural 
and urban areas. 
- In the first eight months of the 
yea r 1993, foreign in vestme nt \,vorth 
over Rs . 5792 . 5 crores has be('n poured 
as a result of the Government of India's 
policy of economic liberalization . World 
Bank has granted us a loan worth US $ 
517 mllion dollars for the developn,ent 
of polytechnics in India. 
- Indu stries can now hardly be 
provided with loca l protection . These 
arc thrown into cut-throat international 
compet i tion. They are, therefore, 
struggl in g for ISO 9000 certification. 
This has made indu stries quality- cost 
co nscious. For quality products lVith 
optimum cost, naturally they have to 
be in search of trained technical man 
power with quality and competence. 
This ha s compelled us for first time to 
think about the qUillity of the passed 
out graduates from our universities. We 
have now realised that the technical 
institutions will have to ildopt, in s tall 

and implement the concept of Total 
Quality Manageme nt in their func­
tioning 111 . Several organizations 
exclud ing universities having identified 
the market needs have stepped in and 
doing roaring business in promoting 
trained technical manpower in various 
need-ba sed areas, like, computer, 
e lectronics, tail oring, telephone 
operator, Autocad, etc. If we fail to pace 
with the time, the university graduates 
will have no place in the market, and 
we will simply accelerate the rate of 
un employed graduates. After the 
publica tion of the New Education Pol icy 
Paper in India in 1986, severa l 
suggestions have been made to improve 
upon the situation. Some of these 
arc In stitution-industry interaction/ 
collabera -tion /partnership, delinking 
degrees from jobs, identification of 
mission and thrust areas, curriculum 
reformulation, etc. However, these have 
yielded very very limited results, the 
reaso n perhaps being tha t we are 
beating arou nd the bush and forgetting 
th e core of the issue 12J. The core is 
th e need for sound and need-based 
Curriculum Design a nd Development 
(CDD), flexible and adop ti ve study 
programmes, and t1bove all the lt1ck of 
profession ... lly trained teachers capable 
of translating so many words of 
curriculum into day- to- d ... y actions. Else, 
short term technical courses sh ... 11 
flourish, and we sha ll miss the train . 
OBJECTIVES OF CURRICULUM 
DESIGN AND DEVELOPMENT 

The major objectives of curriculum 
design and development can be 
summarised as given below: 
- To help explore through curriculum 
va lue judgement, need- b ... sed 
knolVledge ilnd infornla tion, ski ll 
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e nabling institutions to produce 
marketable products 131; 
- To promote creative and inno vating 
thinking amongst the students 
comm unity so th a t self - learning 
becomes dominant in and off the class 
[41. In fact, there docs not ex ist th e so 
ca li ed teaching process. Wha t we 
actua ll y do is an attempt to mould 
students for self- lea rnin g. We uncover 
the layers of ig no ran ce a nd expose them 
to the kno\"vledge within. 
- To design a sound feed - back system 
so that input to and ou tput from the 
system can be measured. 
- To monitor th e technology of 
teaching involved in study programmes 
121. 
LIMITA TIONS O F THE EXISTING 
CURRICULUM 

It is unju s ti fiable to say that the 
existing curriculum and study 
programmes hav e become totally 
ou td ated. However, in view of the 
present and future needs, it needs certain 
modifications. Some of its major 
limitations arc: 
- Undu e s tre ss on written 
ex"mi nations. 
- Non- prov ision for such clements as 
understanding, creative thinking, etc. 
- Term work and I"boratory work 
have become rituals and a means for 
enha nCing marks. 
- Examination orienta ti on of the 
whole education system. 
- Evaluator is other than the teacher 
who normally super vises the students. 
- Less cla rity for scope of the syll nbi i 
and no guidelines provided ro r 
teaching schedu le. 
- References arc in comple te and 
presented not in proper norms. 

The resu lt is production of square 
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pegs for round holes. In view of the 
objectives of COO listed above, the COO 
can help mllllmise the above 
shortcomings a nd should promote the 
following: 
- Need - bClsed ski ll s aquisitio ns in 
physicClI operCltions, ana lyt icClI and 
diogonostics areas, comnlUn ica tion, 
hum Cln relations and organised 
comnlOnsense. 
- Self - learning and innovating 
thinking. 
- Understanding industria l work -life 
Clnd work- culture. 
- Morestresson understandingrather 
than the written part of it. 
PROPOSED METHODOLOGY FOR 
CURRICULUM D ES IGN AND 
DEVELOPMENT 

Curriculum design and 
development is a gradua l and 
continuing decision making process 
involving formulation of teaching 
plans so ClS to turn qUCl lity (engineering) 
graduCltes who can sa ti sfy the needs 
of the individuals and the socie ty as a 
whole. COO must specify the aim(s ) of 
a course in clud ed in a s tudy 
programme, and clearly indicate the 
attribu tes th e students arc going to 
acquire, if Cl student undertakes the 
said course . This can be achieved if 
COO is worked out on a line simi la r to 
th n t of ISO 9000 o r so, wherein a ll 
procedural details, such as, teaching­
aids, qua lity of teachers, industry 
in volvement, teaching schedu les, etc., 
arc pinpointed with proper documenta­
tion support at eve ry level in the 
teaching-learning process. In view of 
thi s discussion the following s ix phases 
of COO have been proposed (51. 
- Recognition of Need 

The cu rriculum need to be designed 
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for satisfying both short rClnge ilnd long 
rClnge requirements of industries. It 
must cater to the local needs in general, 
and national in particular. This needs a 
thorough survey of the mnrket. Such a 
market research is missing in India. 
COO should neither be a ritunl nor a 
mere formality. Experts working in 
different walks of life, such as teachers, 
industry personnel, socinl leaders, 
educationists, religious leaders, experts 
from professional bodies, etc., need to 
be invited for COO. These experts 
should identify broadly the I1lnrket 
demand of todilY and tomorrow, and 
work out definite strategic plilnning at 
the national level. The I30ard of 
Studies or some other similar bodies 
which hilve been vested with COD 
will have to work hard in iew of the 
nCltionClI planning and goals set to turn 
the existing system of COD, this vital 
phil se is missing . Recognition of need 
will help us in going for Cl flexible, 
need based (lnd qUCllity - conscious 
curriculum. The answer to the 
following questions shall make the 
point further clear: 
- What is the quality of inputs both 
of students and teachers involved in the 
teaching - learning process? 
- What exactly we have to achieve: 
quality engineers or a large number of 
unemployed grClduates ? 
- What arc our todaysand tomorrow's 
needs? 
Definition of Problem 

The COD problem can be defined 
as : 

Design Clnd develop the curriculum 
in such a manner that quality 
engineers shall be produced through 
the engineering education system who 
can serve the motherland squarely 

with quality audit and assurance 
check points, periodical teachers and 
students evaluation and correcting 
actions, if any, etc. In short, COD is a 
grudual and continuous process 
evolving an appropriate frame structure 
with an objective of imparting quality 
education to students. It needs 
periodical review and updating 
thereafter. 
-Synthesis 

Proceed from part to whole. This is 
Cl very vital phase, because it reflects 
the quality of Olltput expected to be 
obtained from a system. The persons 
involved in this phase must be men of 
vi sion, foresigh t, si nceri ty, pa trio tism, 
integrity and honesty. Small group 
working of such personnel can be a 
right solution to the present problem. 
A few suggestions in this respect arc: 
- Study the past, and integrate it 
with present and future needs. Make 
curriculum more flexible, versatile and 
Cldoptive. 
- Adopt system approach so that all 
the components of the education 
system, like st uden ts, princi pal, faculty 
and supporting staff, laboratories and 
library, training and placement 
officer, students and staff performance 
eVClluation syslems, can work Tn one 
pointed direction 111. 
- Install rigorous quality check 
points at Clppropriate levels in the 
system. 
- Install a procedure for measurement 
of system inputs and outputs and 
monitor it strictly for deviations, if any. 
Analysis and Optimization 

This is the crux of the issue at 
hand. It goes from whole to part and 
cri tically analyses each component 
involved in a system. And an attempt 
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is made to optimize effectiveness of 
each part. The proven technical 
teachers backed up with sound 
professi o nal trainin g cnn handle this 
task ef(ectively. Their ma jor tnsk wi ll 
be to analyse the details and strike a 
balance for COO i n the light of both 
the broade r policy set a t national level 
and, the local and regional needs . A few 
design considerations influencing COO 
are: 
. Weightage for theory and practices: 
equal weightages. 
- Total number of contact hours in a 
week: 35 hours per week 
- Tota l number of subjec ts in a term: 
not more than four . 
- In built s tud en ts continuous 
assessment. Adopt cummulative 
performance for award of degrees. 
Give more stress on understanding 
and for creative approach rather than 
written part of examination. This can 
be assessed by a teacher provided there 
ex ists close rapport between teacher 
and taught. 
- Nature of theory s ubjects sco pe 
be limited and well defined with time 
schedules (e. g. define the aim(s) of a 
topic, specify coverage topicwise, keep 
only essentiC'tl descriptive part, etc.), 
reference~ be standard and edited as per 
norms; availability of the course 
material at the time of students 
registration ( i. e. books and teacher's 
self-prepared notes), home assignments, 
etc. 
- Nature of lnboratory work: include 
only experimentation part of 
labora tory eliminating such part as " 
assignment on " and " study of". 
Experimentation should be done in the 
spirit of investigation and not as a 
ritual. Define aim of a n experiment 
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and see to it thn t students are well 
versed in handling the instruments, 
and fully made aware of their 
accuracy, avnilabi lity, prices, etc . 
Indqstry - orien ted laboratory work 
can take us in a right directon. Lab­
work book be ready a t the time of 
students registration. It needs to be 
compact, concise and short eliminating 
all other garbage type write-up. 
- Provision for in built component 
for inculcating industrial work-life 
and work- culture amongst students 
through such means as cOlnpulsory 
indu st rinl inplnnt training, industrial 
visits, indu s trial projects, etc. , under 
teach e r's clo se superviSion. 
- Analysing data regtlrd ing the 
quality of students being admitted to 
the courses, capability and potential of 
teachers and supporting staff and 
other infrastructure avai lable in 
institutions. 

The task group should ana lyse 
such and ninny other local factors 
which predon,inantly influence the 
quality of education and op timally 
desig n the curriculum. The group shall 
also be responsible for its effective 
implementation. Preferably this can be 
done on a unit bnsis of, say, 4 -5 districts. 
The group should come forward to 
hnndle the isslles surfaced while 
implementing the curriculum. This 
g roup , thus, can present a few 
workable a ltern ative so luti ons to a set 
of institutions in a unit. 
Evaluation and Selection of a 
Curriculum 

A viable solution out of many at 
hnnd, can be chosen consideri ng such 
factors as feasibility of successful 
implementation of a curriculum, its 
implementation cost, and marketability 
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of students. 
Presentation 

Once curricu\ull, has been accepted, 
it need s proper presentation. Fo r 
example, it sh o ul d be syntax- erro r fr ee, 
and should ha ve full references as per 
norms, clilrity, tim e schedule, clear-cut 
direc ti ves for subjective assessment of 
stude nt of student's pe rform (1 nce, etc. 

All the six phases discu ssed above 
must be effectively integrated for 
opt imal COD. 

SCOPE FOR fUTURE WORK 
This paper provides a s impl e 

g ui de lin e how to design ilnd develop a 
curri cu lum. H oweve r , it sh o uld be 
done in view of th e o th e r vit(1I 
components of th e ed ucati o n sys te m, 
s uch as, qualit y of te ac h e rs, 
examination pattern, in s titut o ll - indu s try 
collaboration, etc . Thus, unl ess a system 
approach is adopted, only curriculum, 
ho weve r best it is, cannot alone bring 
the exp ec ted e nd results. Obvious ly, 
th ere is wide scope for future work 
for integrating COD with other 
components of the engineer ing ed u ca tion 
syste m . 
CONCLUSION 

This p<lper advocates adop tion o f a 
scient if ic a pproach to cu rriculum 
design and development. It ha s 
presented the objectives of curriculum, 
s ix phases o f design, the major d esign 
considerations, etc . It is pointed out 
th a t th e curriculum however best it is 
cannot a lone yie ld the end re sults 
unl ess a sys te m approach is ado p ted . 
All other components of the techni ca l 

educa tion system, like, students, staff, 
etc. need to be properly integrated 
wi th COD for quality education. The 
paper, it is believed, C(1n prove a useful 
gui d e line to all concerned. 
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