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ROLE OF POLYTECHNICS IN ENVIRONMENTAL

PROTECTION AND SUSTAINABLE DEVELOPMENT
* C. RAMAKRISHNA SASTRI

SYNOPSIS

This article is an extract of a paper on the same topic presented at the
NATIONAL SEMINAR ON ENVIRONMENTAL ENGINEERING held at T. T. T. 1.,
Madras on 4th March 1994. The article reviews how in the guise of development and
progress, environmental degradation and pollution have already reached alarming
proportions in most developing countries especially in urban conglomerations, compounded
by problems of population explosion and migration. The task of crying a halt to this
process and  limiting pollution levels to acceptable standards has become a stupendous
task impossible to tackle by designated government agencies and departments alone.
Educational institutions at all levels need to get involved and introduce in their courses
relevant components of environmental awareness, basic knowledge, skills and attitudes in
order to produce a future generation of citizens who can help fight this degradation and
pollution. '

Polytechnics in particular, could do a lot more in this area. They could produce
environmentally conscious technicians to avoid repetition of the infamous Bhopal and
Chernobyl type of disasters. They could also take up environment - friendly activities by
acquiring @ GREEN lable and ~ produce local pressure groups to resist and fight all
types of damaging activities within their own communities, besides teaching courses
related to environmental engineering. This article elaborates the above concepts with
practicable and implementable strategies.

1.0 INTRODUCTION :

As the world inches forward to the
threshold of the twentyfirst century,
both developing and countries alike
arc  struggling to grapple with
environmental problems albeit of
different kinds. In the developing
countrics, until the 1970s ( and to some
extent even today) plans for growth
and development " stressed the need to
boost industrial potential in order to

make goods competitive in the world
market, but, little if any consideration
was given to the effect of these policies
on the environment ". The results of
such policies stare at one's face every
day both in cities and even in rural
arcas. Fortunately, in India (as in other
partsof the world) thereis increasing
awarencess for environmental protection.
In the carly 1970's the first enviro-
mental movement  in Kerala to protect
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the Silent Valley from the ravages of
development, has hit the head lines and
later the Chipco Movement in U. P. has
drawn worldwide attention to the
wanton destruction of forests. The
latest in this scries of snow balling
opposition calling for development that
is sustainable is the Narmada Bachao
Andolan led by the indomitable Ms.
Medha Patkar. The urgent need to protect
the ccological balance and mitigate
pollution through a properly designed
strategy towards sustainable develop-
ment is the unquestioned need of the
hour.

2. 0 REPORTS OF UNESCO/ UNEP &
INTERNATIONAL AGENCIES :
During the last two decades, several

international organizations and inter-

governmental meetings have been held
to focus attention on these issuces :

* The United Nations Conference on
Human Environment held at Stockholm
in 1972 first proclaimed its resolve " to
defnd and improve the environment for
presentand future generations ", (Ref. 1)

* Recognising cducation as a
powerful tool for social change in this
vital arca, the first Inter-governmental
Conference on Environmental Education
at Tbilisi (USSR) in 1977 appealed to
the member states " to include in their
educational policies, measures designed
to introduce environmental systems”. As
aresultofthesedecisions, environmental
components  have already  been
introduced into the Secondary School
Curricula in India through the cfforts of
NCERT. (Ref. 2)

* To facilitate the introduction of
environmental education components
into the higher cducation system
( particularly Technical and Vocational
Education), UNESCO/ UNEP organized

a Consultation Mcetingat the Colombo

Plan Staff  College for Technician

Education, Singapore in March 1986.

The Report of this conference and

subscquent working documents have

provided the guideline for extending
thisactivity to ITIs and Polytechnics in

India. (Ref. 3,4)

* Responding to these concerns, the
World Bank too has made it mandatory
to address environmental concerns in all
projects funded by it and thus in the
World Bank Assisted Project for
strengthening Technician Education in
India, the incorporation of Environ-
mental Education components in all
technician  curricula  and Teacher
Training Programmes has been made
compulsory. All the 19 states in the
project covering about 550 Polytechnics
and four T. T. T. L's are now working
towards this goal. ( Ref. 5)

3.0 GUIDELINES PROVIDED BY
UNESCO / UNEP FOR
INCORPORATION OF
ENVIRONMENTAL EDUCATION
(E. E.) COMPONENTS INTO
TECHNICIAN CURRICURA
The Technician Education Sector in

India was onc of the first to recognize

its responsibility and  accountability to

socicty in the arca of environment by
not only preventing mishaps of the type
that occured in Bhopal and Chernobyl
but also by producing a future
generation  of technicians who are both
aware and sensitive to the damaging
cffects of technology and development
on the environment. It has responded
positively tothecall of UNESCO/ UNEP
and the imperatives of the World Bank
and is now scriously engaged, to begin

with, in the task of incorporating E. E.

components into technician curricula.
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This is, however, a daunting job since
these pressures on technician curricula
are diverse and heavy. Some of the
factors  which  complicate  the
curriculum revision process are :

a) The need to incorporate new and
emerging technologies.

b) The need to cater to technology
upgradation particularly due to the
impact of clectronics and
computers.

c¢) The need to diversify into related
areas.

d) The need to introduce more of
science and humanities and
management  concepts cic.

Im this process, clear cut guidelines
have been provided by UNESCO/ UNEP
im the Final Report of the Consultation
Meeting held at CPSC, Singapore in 1986
relevamt  extracts of  which are
reproduced in the following pages :

3.1 STEPS & COMPONENTS FOR

E. E. IN TECHNICAL EDUCATION :
The first and foremost requirement

is for the national government in every

country to have a clear cut policy on

Environment which is reflected in the

functioning of each and cvery

mimistry (including HRD ) from which
the aims and objectives of E. E., the
corresponding Competencies and

Curricula, the instructional methods

and evaluation techniques to be

followed are evolved. Some of these
basic steps are indicated in Fig. 1 which
is self explanatory.

3.2 A CONCEPTUAL FRAME WORK
FOR E.E.

In the Education system in cvery
country, there are certain heirarchical
structures of courses aimed at different
levels of jobs and the needs of E. E. at
cach level need to be identified. This

exercise was attempted bricfly as scen

in the conceptual frame work enclosed

(Fig. 2). for Techinical Education at

different levels.

3.3 E.EE.COMPONENTS IN THE
CURRICULA IN TECHNICIAN
COURSES :

As regards Technician courses in
particular, there are alrcady certain
subjects covered such as Sources
and Properties of Materials, Design of
Systems and Components,  Principles
of working of devices and machinery,
Manufacture/ Fabrication/ Constru-
ction, Testing to standard specifications
cte. In cach of these arcas/ subjects,
new components relating to E. E. will
need to be added and a representative
sample is shown in Fig. 3.

3.4 MODELS FOR CURRICULUM
DEVELOPMENT :

There  could be many models
adopted for incorporating E. E.
components into the curricula, but two
specific models have been indicated in
the document and these are uscful for
application in Technician Education.
3.4.1. THE DEFICIENCY MODEL :

In the deficiency model shown in
Fig. 4 : the total components required
for the curriculum with emphasis on
the environment are worked out and
from this the existing components are

subtracted lcaving the additional
components  now  nceded to  be
incorporated.
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National Developmental
Policy and Objectives

Nature of country
and its population
s Urban/ Rural

s Industrial /
Agricultural

% Educated
Urbanization
Problems

V

Economic Factors
s Per Capita Income
u % of Agricultural
Land
a Number of Industrics
s Investment on :
- Rural development

- Education

I National Policy on Environmental Education I

Need to: Aims and Objectives Ceneral standards of :
u protect rare animal of Environmental = cducation
and bird species Education s health and hygicne
= preserve forests s levels of industrial
& conserve energy pollution
resources s rcligious belicfs
¥ prescrve greenery = social and cultural
milen
N
Present focus on Curriculum for = Perceived gaps to
Environmental Environmental satisfy aims and
Educationin: Education objectives i
& school and college = Compatibility with
curricula standards sct by
® vocational , Universitics / Boards
technical and
professional courses - -
u teacher education = Current practices in
programmes the educational system
Instructional = Perceived need for
: Methods in alternative strategics
Nature of Curriculum Environmental to meet objectives.
u focus on awarencss, Education
kowledge, skills
and attitudes
\ n Current practices in
= Nature of Evaluation Methods " lCh(c)mlily with
objectives in Envn.ronmcntal schoase of cveluiion
ATNHS Education
a Amcna‘bnhty to a Perccived need for
cvaluation innovations

u Purposcs of
cvaluation

Fig. 1 : A Flow Chart Showing Steps and Various Components of )
Environmental Education in Technical and Vocational Educattion.
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(About4 ycars)

JOBS
(Unskilled)

( About 6 ycars )

PRIMARY SCHOOL

EDUCATIONAL LEVEL JOB LEVL NEEDS OF E.E.
P PROFESSIONAL | ® Updating of environmental
CONTINUING EDUCATION knowledge
FOR PROFESSIONALS & New technology
Degree & Ihwnovative approaches
Coursces lo solutionof environmental
(at Univrsity “ problems
(1 yecars) @ Rescarch and Development
Technician S{ TECI INICAL JOB ® Application of technology
Coursces (Skilled) to solve environmental
(2 years) problems
#@ Skillsin problem
identification, analysis and
¥ b solution
[igher Pre Vocational =pSPECIALISED E Understanding of techno-
Sccondary L Technical [Courses JOBS (Semi- logical aspects of environ-
School Courses  [(2 ycars) skilled) ment
(2 years) ® Skillsin routine,
problem solving
L techniques
SECONDARY SCHOOL ——> ENTRY LEVEL | & Understanding of :

Ecology and
Ecological balance
Environmental
problems and
their sources
Need to protect
environment

Awareness of :
E Environment

Human needs

¥ Plant and animal needs

Fig. 2 : A Conceptual Framework for E E in the Educational System*

1984 (Mimcographed)

* Adapted from Teravuti Boonyasopon " Vocational and Technical Education in Thailand”
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Manufacture
or
Fabrication
or
Construction
Principal -
O', : Standard
Working Spocifi-
cations
ENVIRONMENTAL COMPONENTS
IN THE CURRICULA OF
TECHNICAL AND Operation
of VOCATIONAL and usc of
Systems EDUCATION equipment
C()mponc = mcechanisms
nts cte.
Structures
cte.
Sources
and
propertics Maintenance
of materials and
Scrvicing
A - Sources of Encrgy (Non- renewable) of waste and cffluents cte.
Properties of materials, land, air, water E - National and International standards
cte. and techniques for testing air, walcer,
Propertics of chemicals and materials food, nois, cte. _
which cause pollution F- Opcr.ah(m.al pr'()ccdurcs f"md their
B- Design aspects pertaining to relallf)ns]u}.) with ccological fa'ct.ors
ventilation, safety , waste and refuse G- Repair, maintcnance and servicing of
disposal, exhaust gases cle. cqunpmgnt used ff)r monitoring and
C - Usc of non- renewable energy sources controlling pollution
Nature of exhaust gases; H- Rescarch and dovclopmopt to pr(.)ducc
Efficiency new processes and techniques with an

D - Processes focusing on lessning waste
and minimizing pollution, trecatment

accent on environment
Problems and projects from Industry.

Fig. 3 : Environmental Arcas in the Curricula of
Technical and Vocational Education
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Curriculum needed to ach

the objectives of agricultural /

industrial education with
emphasis on environment
=A.1T+A.2

ieve

Curriculum at school level
focussing on environmental
arcas and providing basic
general education

\___/

CURRICULUM FOR
AGRICULTURAL /
INDUSTRIAL
SCIHOOLS

=B.1+B.2 =C.1+C.2

INDUSTRIAL /
(1) AGRICULTURAL
STUDIES

2) ENVIRONMENTAL
STUDIES

GENERAL

(ty =
STUDIES

(2) ENVIRONMENTAL
STUDIES

C.1=A.1-B.1

Fig.

and

4:

K Compulsory industrial / agricultural
subjects

—> Compulsory supporting subjects

— 2 Compulsory humanitics and language

subjects

2 Optional subjects

> Industrial / ficld training

= Theoritical principles (application)
of technology to environmental
problems

Problem - solving through project
work

Industrial / ficld training in
environmental arcas

— Mathematics, natural and physical
sciences

—> Language subjects

—» Humanities subjects

LY. School projects

—» Awareness of environment and its
rclationship with man

—? Knowledge of environmental
characteristics and problems

— Skills in identifying problems

and their analysis

> Attitudes conducive to
preservation of environment

C.2=A.2-B.2

A Framework for Deciding on Curricula in

Industrial / Agricultural Schools

(40
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A. Inter- disciplinary Model

Technology

Life Science Phyisical Sciences

Environmental

Ez i .
arth Sciences Edwisation

Mathematics

il

» Social Studies Arts, Humanitics

Communications

B. Multi- disciplinary (Infusion) Model

Technology

Life Sciences Physical Scicnces

Environmental

Earth Sciences —— 2 Education

/

Mathematics

Social Studics Arts, Humanitics

Communications

Fig. 5 : Two Conceptual Models of Environmental
Education Curriculum

In (A) relevant components of many disciplines are drawn upon to create a distinct EE unit,
course, or module. (B) llustrates the infusion of EE components into other established disciplines
where appropriate.*

* Adapted from Harold R. Hungerford and others. Strategices for Developing an Environmental
Curriculum, (UNESCO, 1980) p. 11.
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3.4.2: THE HUNGERIFORD MODCLL :

In this model shown in Fig. 5. two alternate approaches are presented :
a) In the Interdisciplinary or Diffusion model, a new interdisciplinary subjectis created
and into this subject, all the relevant components under different arcas such as Sciences,
Mathematics, Arts cete. are all incorporated.
b) Inthe Infusion (Multidisciplinary) model, the respective componentsrelating to E.E.are
integrated into the respective subjects without creating a new subject and over burdening
the course structure.

The relative merits and demerits of these two Hungerford models arc indicated in the
table below :

MODEL MERITS DEMERITS

DIFUSION * A new subject or course * Work load in other

MODEL can be introduced without subjects has to be
disturbing the existing adjusted to accom-
pattern of curricula in modate the new
other subjects. subject.

* Separate teachers
have to be appoin-
ted to teach this
subject posing
administrative
problems.

* Students may not

. well appreciate
the relationship
between this and
other traditional

subjects.
INFUSION * Infusion of E. E. compo- * Engincering and
MODEL nents into existing Scicence subject
subjects brings a better teachers need to
understanding of the role be trained in
of technicians in environ- environment
mental protection. related arcas.

* Total structure of the
3 years Diploma Course need
not be disturbed.

* No additional staff need to
be appointed.

>
TABLE 1: MERITS AND DEMERITS OF THE TWO HUNCERFORD MODELS (Ref.6)
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Fortunately for the Technician
Education System in India, Polytechnics
have alrcady discarded their ivory
tower existential model and have come
forward to show their concern for
social problems such as Rural
Development. In 1979, the Government
of India, Ministry of HRD identified
initially 35 Polytechnics in the country
and cstablished "Community
Development Cells" (with Correspond-
ing Centres at the four T.T.T.l.s) which
are directly working for Rural
Development in SIX designated arcas.
The scheme has gathered considerable
momentum and  now covers nearly 190
Polytechnics, 61 of which arc in the
Southern Region. Now that the focus
on Rural Development is shifting
towards sustainability and Environ-
mental protection, it is not a dificult
task for them to take into consideration
these additional constraints and
rcorient their  work towards greater
effectiveness.  In  this context, a
conceptual model for incorporating
sustaintability in to the  existing
activities was evolved (Fig.6) and was
accepted recently at a conference held
in GOA. Fig.7 presents an analysis  of
the current activities in  these
Polytechnics and the shift that will
take place when environmental concerns
are incorporated into their activitics.
The additional activities that need to
be performed in cach of the SIX
existing arcas as a consequence of this
decision are indicated in Fig.8. Itis thus
cvident that these Polytechnics are
now moving towards an arca where
sustainability will become the main
focus of their activitics in Rural

5.0 PRO-ACTIVE INVOLVEMENT
AND THE CONCEPT OF THE
"GREEN" POLYTECHNIC :
Although some Polytechnics as

above, designated as Community

Polytechnics are working for sustain

able Rural Development, the remaining

Polytechnics are also teaching courses

lcading to a Diploma in Environmental

Engincerng or have E.E. components

incorporated in all their technician

curricula.

However, it is not possible to expect
all institutions to take up activities
related  to environment with the same
level of  rigour, commitment and
intensity. In some cases the System
Managers,  Principals and Staff may
be proactive and get more involved
than the others. Fig.9 represents a
typical structure showing the difference
between proactive involvement and
normal (rcactive) involvement in this
arca.

5.1 THE GREEN POLYTECHNIC:
Proactive institutions of the type

mentioned above qualify for the award
of a GREEN label and get designated as
"GREEN POLYTECHNICS". Such
institutions consider Environment not as
a mere subject of study in the institution,
but as a "Way of Life". They not only
teach the subject, but practice in daily
lifc demonstrating to others in the
community how its students and staff
are committed fully to environmental
protection.

~ )
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4.0 THE COMMUNITY Development  through transfer of
POLYTECHNICS SCHEME: technology.
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Some of the activities which are
performed by a GREEN Polytechnic
could be as follows :

*  The polytechnic maintains a green
campus with shady trces and well laid
out lawns. Wherever possible, cfforts
arc made to plant special varictics of
treces whicharelikely tobecome  extinct.
Flower beds and Vegetable gardens to
meet the needs of the students hostels
are grown  with care.

*  Thecampusismade totally free from
smoking, spitting, tobacco-chewing and
usc of drugs both by students and staff.
*  Thecampusisalwayskeptclean and
tidy wth.proper waste-disposal systems
such as incincrators or Biogas plants
which convert all degradable campus
wastes into gas used n the hostels for
cooking and in the laboratories for
experimentation.

*  Staff and Students are familiar with
local environmental problems and take
up issues with the concerned
authoritics whenever environmental
laws are found to have been violated.

*  The Polytechnic conducts periodic
meetings, seminars, campaigns,
exhibitions etc. to educate the general
public about environmental issucs.

*  Staff and students take up local
projects to analyze water sample,
measure air and noise pollution and
bring these to the notice of the
authoritics and the public.

*  During Industrial Training of
students and staff special attention is
paid  to a study of the impact of the
industry on thelocal environment.

6.0 CONCLUSION :

The overall scenario makes it
abundantly clear that the problems of
the environment have already assumed
such  gigantic proportions that

Herculean efforts are needed to stop
further damage and preserve ecological
balance on this Planct Earth. This is
certainly a job that cannot be lecft to
the government agencies alone.
Voluntary organizations and
educational institutions have a vast
potential to contribute their might
and spread this philosophy. The award
of a GREEN label to Polytechnics
totally committed to environmental
protectionis one possible and practicable
approach in this direction.
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