CORRESPONDENCE

The starting point of the Bologna
Process was the Magna Charta Universi-
tatum issued at the meeting of university
rectors, celebrating the 900th anniversary
of the University of Bologna —and thus
of European universities —in 1988. But
the actual Bologna Declaration was signed
in 1999 by 29 European countries at Bo-
logna, with the aim to create a European
Area of Higher Education (EAHE) by
2010, in order to enhance the employ-
ability and mobility of citizens and to in-
crease the international competitiveness
of European higher education. The first
two of the six declared objectives are:

1. Adoption of a common framework of
readable and comparable degrees.

2. Introduction of a two-tier system of
undergraduate and postgraduate de-
grees in all countries, with the first
degree no shorter than three years and
relevant to the labour market.

This was followed up by ministerial con-
ferences in Prague (2001), Berlin (2003),
Bergen (2005) and London (2007), in
which 16 other European countries also
joined. Thus all the European countries
from the UK to Russia and from Scandi-
navian countries to Turkey are part of
this EAHE now, totalling 46 countries atter
the independence of Montenegro, and
with a total population over thrice that of
USA. The Bergen declaration defines the
three post-school cycles awarding (1)
Bachelor’s, (2) Master’s and (3) Doctoral
degrees. In most cases these will take 3,
2 and 3-4 years respectively. There have
been many Bologna workshops through-
out Europe to give detailed structure to
the Bachelor’s and Master’s programmes
in a coordinated manner. A survey of the
adoption of the Bologna Process in vari-
ous countries shows indeed that almost
all of them have adopted the 3 + 2 years
system for the two-tier B Sc-M Sc pro-
gramme. It has been envisaged that this

two-tier programme will also enhance
exchange with American and Japanese
students, who can come to Europe for the
Master’s degree; this was not possible in
a single-tier system. Likewise, European
students can go to US graduate schools
after their BSc or M Sc, depending on
their calibre, as has been the case with
Indian students for long.

In view of the above developments it
will be false to claim that the proposed
four-year BS will have better international
compatibility than the present 3 + 2 years
system. Indeed it will be ironical if our
educational reforms process recommends
abandoning the 3 + 2 years system at this
time, when a similar process in Europe
has converged on this very system as op-
timal in terms of employment, mobility,
specialization and international exchange.

Note that the present two-tier pro-
gramme of 3 + 2 years is perfectly com-
patible with the integrated five-year
programme of the IITs, which students
can join after a B Sc, or the dual M Sc—
Ph D programme of our national institutes,
which they can join either after their B Sc
or M Sc. In contrast, the proposed four-
year BS programme will be compatible
with neither of these two quality academic
programmes of our country, but only
with the American system. This will evi-
dently mean massive brain-drain of our
young scholars to feed American univer-
sities at the cost of our own, notwith-
standing the claim to the contrary'.

Finally, let us look at the ground reality
of our B Sc education programme. This is
largely carried out at colleges with under-
staffed classes and under-equipped labo-
ratories, while M Sc is taught at a few
(relatively) better equipped colleges and
universities. In the four-year BS pro-
gramme these under-staffed and under-
equipped colleges will be loaded with the
fourth year of advanced (M Sc level) sci-
ence course, which they cannot do justice
to. This will inevitably lead to further

degradation of our science education
standard. Thus, by all accounts, the pro-
posed American-style four-year BS pro-
gramme will be detrimental to science
education in India. It goes without saying
that we need massive investment in our
college and university system to improve
the undergraduate science education pro-
gramme. But it is no good to spend it on
initiating a programme which will only
feed American universities with our young
scholars at the cost of our own scientific
institutions. A much better way will be to
invest massively in our undergraduate
colleges for qualitative improvement in
the present three-year B Sc teaching.

There should also be massive invest-
ment in our universities, with the specific
provision of adding undergraduate (B Sc)
teaching, which is missing from most of
our university departments. This will give
an opportunity to the academically moti-
vated students to pursue undergraduate
science course in a postgraduate/research
milieu, like their counterparts in Ameri-
can/European universities.
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The proposed 4-year B S programme

As I looked at the model syllabus for the
proposed 4-year B S programmel, I
thought it was good. However, on mulling
over it and trying to visualize students in
the programme, I realized a potential
problem. As mentioned in the position
paper, students often take up the study of
biology because they dislike mathemat-

ics and vice versa. Merely putting all the
subjects in will not necessarily change
their likes and dislikes.

One might argue that students who
take up biology may well have got decent
marks in mathematics and physics, for
instance, in the 12th class, and therefore,
if they are taught the subject in greater
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depth or by more qualified teachers, they
may find it interesting. True. However,
the high marks do not necessarily mean
they have a feel for the subject, or actu-
ally understand what they have learnt.
Feynman has talked of the ‘fragility’ of
people’s knowledge, and he was referring
to undergraduates at the Massachusetts
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Institute of Technology®! So, will it be
necessary for students who wish to escape
the tedium of some of the current Bache-
lor’s courses to subject themselves to
topics they have no talent and interest in?
Would more choice help the situation?
Another point of view can be borrowed
from Amartya Sen, who, in the context
of primary education, has commented
that a bad education is better than no
education. Will even a poorly under-
stood, or meagrely enjoyed, Bachelor’s

degree in the multiple disciplines be better
than the monolithic programmes com-
monly encountered in the country today?
For an answer we may have to wait for a
few batches of students to complete their
degree programme.
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When do we learn to properly advertise a post?

How well qualifications and job specifi-
cations are mentioned for a post in Na-
ture and Science. For positions involving
teaching, candidates are asked to submit a
detailed teaching statement and philo-
sophy, from their past services and for
the future. The theory and laboratory
courses to be taught and developed at
various levels, viz. UG, PG, majors, non-
majors, etc. semester-wise are clearly
stated. Candidates are asked to mention
their career objectives. On the research
side the expertise required, areas to be
developed, approaches to be used, tech-
nical and instrumentation skills required,
goals to be accomplished, involvement

of UG and graduate students in the re-
search programmes, etc. are clearly
stated. Further, even attitudinal require-
ments like unflappable temperament,
impeccable interpersonal skills, commit-
ment to UG teaching, quality of mind,
etc. are mentioned. The responsibilities
of the candidates and division of time and
labour towards various activities like ac-
tual benchwork to be done, teaching of
courses, supervision, etc. are indicated.
Another important component of for-
eign advertisements is that they also men-
tion, right in the advertisement, what the
institute is going to offer to the selected
candidate in terms of office and labora-

tory space, equipment, start-up funds,
annual operating budget, personal admi-
nistrative support, etc.

In striking contrast are advertisements
in our media, which are too flexible. As a
result, candidates from a wide variety of
backgrounds stake a claim. It is high
time that apex bodies give necessary
instructions to universities, etc. to adver-
tise posts with clear-cut requirements.
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Earth science technology courses

The editorial by Balaram' on “The science
of the earth’ encompasses, compelling
demand to replace earth science classical
and traditional study with modern scien-
tific concepts. His concerns are: few tak-
ers; work of the National Institutions
most often does not seem in tune with
international mainstream community;
present scenario is a matter of serious
concern; sudden emergence of meeting
ground for a diverse array of interest
groups, etc. Hence, modern programmes
in our best institutions are worth consi-
dering. The well-articulated reawakening
call of Narasimhan? on ‘Dimensions of
earth education’, had succinctly enumer-
ated and reiterated various facets pre-
sently relevant to India, with special
emphasis on earth education. Ramana-
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murthy® has outlined 3D mapping at
great depths by observing geological
processes in real time, under the auspices
of the Earth Scope Project, funded by the
US National Science Foundation (opera-
tional by fall 2008).

Earth sciences is a natural science.
Ever since civilization started humans
have been observing nature’s variations
along with its manifestations, and the
utility of this treatise which has been put
to use since then. That is how, for exa-
mple, based on surface reflections of
anomalous variations, several mineral
deposits were discovered and exploited.
Such ‘old workings’ serve as direct indi-
cators for geologists of the modern era.
Ancient Indians had also developed
appropriate technologies in mining, min-

eral processing and metallurgy. In due
course of time earth sciences was chri-
stened as ‘geology’. However, the fun-
damentals were based on traditional
observation of nature.

Not being a pure science, the scien-
tific foundation of geology was laid with
the application of the doctrine of basic
sciences as enunciated in physics, chem-
istry, botany and zoology. Further, in-depth,
need-based applications had given birth
to various sub-disciplines like geophysics,
geochemistry, geobotany, including pala-
eobotany and palaeontology. Application
of engineering expertise and technological
adoptions is helpful for practising pro-
fessionals. The major prospecting ‘old
working’ surface indicators have almost
exhausted. Hence survey of mineral
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