6

CHAPTER 6

HUMAN RESOURCE DEVELOPMENT IN S&T

6.1     

In the process of bringing about technological innovations as well as during the implementation of new technologies developed as a result of such innovations and finding solutions to the new problems which arise during the process of modernizing and developing a society, human resource / manpower development in S&T assumes a special significance. It is also an indirect measurement of the strength of the country as it contributes to socio-economic development through participation in S&T activities. 

6.2     

 Development of S&T manpower depends on the quality as well as need based and S&T related higher education. The 8th and the 9th Five Year Plans have laid considerable emphasis on scientific and technological inputs in various programmes of socio-economic sectors and aimed at improving the quality of S&T education. With the current restructuring of the economy, adoption of economic liberalisation policies and emphasis on the implementation of the scientific policy resolution, it is clear that scientific and technical manpower will be required in considerable strength to meet the objectives of economic development. India’s enormous manpower resources can become an asset only when it is appropriately trained and educated. Against this background, it is relevant to examine the present status of science education in the country. 

Status of Undergraduate Science Education

6.3    

There had been a phenomenal growth in the number of universities and colleges imparting science education and in the students enrolling in the science stream.  Student enrolment in the science stream at undergraduate level was a mere 1.25 lakh in 1950 which increased five-fold by 1985 and is today estimated to be over ten-fold of the number 50 years ago.  Despite this impressive growth in numbers, the percentage of school students opting for science has consistently declined over the years.  While in 1950, around 32% of the students who passed the higher secondary examination enrolled in the science stream, this percentage declined to around 20% in 1986 and is now estimated to be around 15% only i.e. less than half the figure 50 years 

ago.  

6.4     

Also there is a marked shift downwards in the quality of the students taking to science stream. This is evidenced from the comparatively lower range of marks needed for admission to science stream as compared to other streams.  It is the distilled “left over residue” which forms the major input to our undergraduate science education programmes. As a result the level attained by Indian science graduates today is considered to be much inferior to that of a science graduate from western countries. Those few who pursue post-graduate education in science generally lack curiosity, are devoid of creativity and innovativeness and are unmotivated. It is becoming increasingly difficult to find adequate numbers of motivated and competent students to take to science education and R&D. This is evident from the high drop-out rate of NET qualified research fellows.  There is near saturation in the out-turn of post-graduates and doctorates in science over the last decade.   If the trend continues, even sectors like Space, Biotechnology, Defence and Atomic Energy will find it difficult to recruit young scientists of high caliber needed for the national programmes. What is at stake is not only the future of science and technology in India, but the very foundation of its long term industrial and economic growth, national security and social welfare.

 6.5     

 Several reasons contribute to the quality deterioration in science education. A large number, around 90% of undergraduate science students, is educated in affiliated colleges, most of which are overcrowded, under equipped in laboratory and library facilities, and poorly staffed.  Undergraduate science education programme has now become entirely chalk-talk-rote routine without any emphasis on understanding of the basic concepts and the unity of the subject.  Classroom demonstrations and open ended experimentation have all but disappeared from the undergraduate programmes (although science is truly experiment based). This depressing environment curbs the inherent and natural excitement of doing science.The examination system has contributed further to the deterioration of science education as it emphasizes on rote memory rather than on analytical ability and fresh thinking. The dropout and failure rate is quite high at around 40%.  There are nonetheless an exceptional few institutions that offer science education comparable to that abroad. But they are confronted with outmoded curricula and rigidity of institutional set up of the universities and are thus unable to make any significant impact on the general scene. 

6.6      

 However this is not the case with engineering and medicine which still continue to attract the top 10% of the school graduates. In regard to engineering education there has been a continual increase in the number of institutions and out-turn of engineering graduates. The number of institutions increased from around 340 in 1990 to 580 in the year 2000, corresponding figures for out-turn of engineering graduates being 42,000 and 72,000. The IITs, Regional Engineering Colleges and a few other technical institutes have been able to maintain tenable level of engineering education and infrastructure. But the science education needs a closer and detailed look.

Choice of Science as a Career

6.7       
As already pointed out earlier, the talented students are generally not prone to opt for a job in science because they do not see it as a rewarding and satisfying career. Even those who take up science as a career are getting discouraged by the unsatisfactory work of our scientists who are not gaining prominence either nationally or internationally. The contribution of Indian scientists to global knowledge has also stagnated for over two decades at mere average of 12,000 scientific papers per year despite the increase in the number of the active scientists.

6.8      

The job opportunity pattern has undergone a sea-change in the past five years.  The share of government and government supported organizations in the overall job market has considerably declined.  There is also an interse shift between the primary, secondary and tertiary sectors of the economy for creation of new jobs creation, the balance shifting heavily in favour of the services sector-basically the IT, communication, banking & financial services. Added to the above is the universalisation of the job market and the recognition of Indian skilled and trained human resources in the services sector as among the best in the world.  This has created a lure and pull on our youth from abroad. 

6.9      

Even then, in view of the tasks involved as a consequence of the targets set for the 10th plan, there is a need to produce a sizeable number of personnel by talent search, incentives and through infrastructure development in the 10th plan. For example, the S&T expenditure as a percentage of GNP is targeted to be raised from the present level of 1% to 2% by the end of the 10th Plan and about 300 companies from abroad had set up R & D centers in India and more are expected to follow. Due to this and on several grounds, it has been estimated that India would need around 50,000 S&T work force over the plan period.

6.10    

Further, it is estimated that knowledge led business contributed around 12% of the global GDP in the year 2000 but its contribution in just a decade is set to exceed 25%. India can participate beneficially in this new factor of economic growth based on its large pool of scientific and technical manpower being innovative and globally competitive in their knowledge base. Thus there is a need for India to maintain a viable base of scientific manpower which would arise from the more talented and bright amongst our youth taking to science and to make requisite investments in improving the quality of its science education and nurturing a cadre of the most brilliant and gifted youth to take up science as a career.  

Future Strategy

6.11    

To achieve the above targets, a five pronged strategy indicated below could be considered.

i. to selectively nurture excellence in science education;

ii. to identify, motivate and attract the talented to pursue science as a career;

iii. to provide avenues and opportunities for those engaged in science to refurbish and enlarge upon their knowledge and skills base;

iv. to devise strategies to retain the best in active science; and 

v. to involve the corporate sector in science education and R&D.

6.12


The following measures may be suggested for implementing the above strategy:

· To set up on par with IITs and IIMs specialized science institutes as centers of excellence in various parts of the Country and in every institute to train every year a selected band of 1000 students in science education programmes leading to an M.Sc., Degree.  To attract the cream of the lot, a suitable stipend may be offered to them.  The rules governing the faculty in the Institutes may be suitably amended to permit them co-appointments and honorariums on consultancy.  The institutes could be managed by establishing an autonomous council and financing from 1% of the Plan allocation of the scientific agencies. 

· To proliferate excellence in science around the country, each national laboratory (under the Science Departments/Agencies) adopt at least one school and one undergraduate college for raising the level of quality of their science education.

· To attract highly talented students to R&D, the Assured Career Opportunity Scheme in science, proposed by DST, which provides appropriate scholarships during their education and assured employment with a career profile may be supported.

· To upgrade the knowledge base of the teachers, ‘floating academies’ might be organized on regional basis where science teachers are imparted in a crash time frame (during vacations) knowledge on new emerging areas like genomics, bio-informatics, conducting polymers etc.  Successful participants may be offered an honorarium/incentives.

· To retain the best talent, some of the benefits like liberalisation of travel grants for conferences/seminars abroad, co-joint appointments with universities abroad, allowance for unlimited honoraria for consultancy and permitting working scientists to set up their own science enterprises etc.may be provided.

· Involvement of corporate sector in science education and R&D can be in two ways: first by sponsoring chairs in their corporate names in the specialized institutes referred to above and second by adopting a school or college to develop student and faculty excellence.  Besides, more science oriented corporates in the pharma, biotech, communication and information sectors could share part of the responsibility of the Government in supporting centers of excellence in their concerned subjects of interest.

· As talented young men and women are not coming forward in the required members for R&D career in science and technology, appropriate schemes should be launched to “catch them young”. Graduate level and Post Graduate level merit scholarships/fellowships may be launched from a central fund.  Such scholars should be provided summer employment/training in leading S&T institutions and R&D organizations.  Leading S&T organizations like DAE, ISRO, DRDO, IITs etc. should have special quotas and schemes to directly employ such students without long drawn recruitment processes.  Selection/recruitment may be done in the final semester while the students are still in the College.  In addition, there should be dedicated schemes in various S&T areas for continuous mid-career education and professional training in the emerging technology areas and disciplines.

