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Editorial

Science Smiles – A Scientoon Makes It Happen!

The 3rd European Science Open Forum (ESOF 2008) organized during July 18-22, 2008 in Gaudi’s most artistic city 
Barcelona in Spain, has witnessed yet another novel way of communicating science using scientoons, an innovative 
tool combining science and cartoons together. While communicating science to those, most of who find it boring and 
difficult; the challenge of a science communicator is how effectively to catch the eyes of his or her audience and impart 
scientific knowledge with a smile. 

India is credited to have evolved Scientoon and a whole host of new knowledge, i.e., Scientoonics, which is 
considered to be a new branch of science communication. The ESOF-2008 witnessed a scientific session on the subject 
which was titled ́ Scientoonics : A novel way to learn science having fun´. The ESOF has attracted over 5000 scientists, 
academicians, Nobel laureates, science communicators, journalists, sociologists and students. 

Scientoon is a cartoon which is based on some science and technology concept or related development. It not 
only makes you smile and laugh but at the same time also provides information about new research, subject, data or 
concept in a simple, lucid and comprehensible manner to the lay audience. 

Generally, a cartoon has two elements, a caricature and a satire at the bottom or in the form of a balloon,
whereas a scientoon, in addition, has a third element in the form of a box that contains the actual science
information, which needs to be communicated. This is how a scientoon is different. One can find a few science cartoons
in the mass media similar to any other commonly known cartoon. Such science cartoons primarily intend to
comment on some science related issue, make you amused or even aroused, but generally they do not carry
any scientific content, and therefore, it is interesting to note that all science cartoons do not qualify themselves
to be scientoons.

Good news is that a scientoon is not confined to print media only. We have been able to produce a radio scientoon, 
puppet or muppet scientoons and multimedia scientoons as well. Efforts are being made to develop theme based 
scientoon strips, films, books and other software materials suited for a variety of audience, including persons with 
special needs, such as Braille scientoon for visually challenged. 

A scientoon has the potential to serve both the ends, a scientist as well as a common man with almost equal 
intensity. It can be used in research journals, books, reports, conferences and seminars, etc., to avoid monotony. 
Similarly, it can also be utilised in popular science lectures, popular science magazines, and newspapers, etc., with 
same magnitude to attract children, students and lay persons as well. 

India’s National Council for Science & Technology Communication has been instrumental in taking initiative for 
promoting this attractive tool of communicating science and introducing it across the country through a variety of 
science communication programmes and as a result, it has been included in the syllabi of science communication 
courses in various universities. The latest generation of young scientoonists is now setting their hands to create 
a range of scientoons to take advantage of this innovative tool for communicating science. It is hoped that they 
would be able to justly balance between art and science for making a scientoon more effective.  n

 Manoj Patairiya

Indian Journal of Science Communication
Vol. 7 (2), July – December 2008



Scientific Communication Pattern
of Cotton Scientists in India

Hemchandra Gajbhiye
Central Institute for Cotton Research, Nagpur (India)

Abstract

The institutional goal of a science is the extension of certified 
knowledge. Central and crucial to this process and to the nature 
and practice of science is a rapid and accurate communication 
system. The functions of formal communication are a combination 
of psychological and sociological factors that motivate scientists to 
participate in the communication process. They may range from 
the aesthetic pleasure of making new discoveries to more mundane 
requirements such as the individual’s need to gain visibility for 
his work to enhance future professional and economic status. 
Within the enormous body of scientific communication, the 
agricultural sciences represent a relatively small area. With the 
broad comparative data in mind, an attempt has been made in this 
paper to examine the role of formal and informal communication 
system among the scientific personnel engaged in research on 
cotton in public sector agricultural research institutions and 
universities. The data collected from 68 cotton scientists reveal 
that professional journals in discipline / field are the most widely 
used source of scientific communication by cotton scientists in 
India. This is followed by professional journals in other fields, 
reports, seminar papers, farm journals, training manuals, in-house 
newsletters and brochure/ bulletins in descending order. When 
confronted with the comparative importance of these publications 
in advancing the professional and personal goals, cotton scientists 
in India give maximum importance to foreign journals in their 
own field followed by foreign journals in related fields, reports 
and bulletins follow this. Although informal communication with 
system participants lack formal structure within the cotton research 
system in India, it is important for its sustenance.

lkjka'k

foKku ds izR;sd {ks=k dk lkekftd mís; vf/kÑr Kku dk foLrkj gSA bl 
mís; dh iwfrZ ds fy, nzqr ,oa lVhd foKku lapkj iz.kkyh dh Hkwfedk egRoiw.kZ
gSA vkSipkfjd lapkj dh iz.kkyh oSKkfud oxZ dks euksoSKkfud o
lkekftd dkjdksa ij vk/kkfjr rjhdksa ls Kku&lapkj izfØ;k ls tksM+rh 
gSA ;s dkjd ubZ [kkst dj ldus ds vkarfjd vkuUn ls ysdj lkalkfjd 
vkuUn ;Fkk [;kfr izkIr djds vius isks esa vkSj lEeku ikuk] vkfn gks 
ldrs gSaA foKku lapkj ds leqnz esa Ñf"k foKku lapkj dk fgLlk NksVk
lk gSA o‘gr ifjn‘; dks /;ku esa j[kdj bl i=k esa ;g Kkr djus dk
iz;kl fd;k x;k gS fd ljdkjh {ks=k ds Ñf"k vuqla/kku laLFkkuksa o 
foofo|ky;ksa esa dk;Zjr oSKkfud leqnk; ds chp vkSipkfjd o
vukSipkfjd foKku lapkj dh D;k Hkwfedk gSA bl v/;;u ds nkSjku
68 dkWVu oSKkfudksa ls izkIr vkadM+ksa ls irk pyrk gS fd kksèk 
if=kdk,a oSKkfud Kku ds lapkj ds fy, lcls vf/kd iz;qä 
lzksr gSaA blds ckn brj vuqla/kku {ks=kksa dh kks/k if=kdk,a] mlds 
ckn Øek% gSa & fjiksVZ] lsfeukj isij] dk;Z if=kdk,a] izfk{k.k 
iqfLrdk,a] laLFkkxr i=k rFkk cqysfVu vkfnA bu izdkkuksa dh rqyuk
dh ckr tc iskkxr o O;fäxr y{;iwfrZ ds lanHkZ esa vkrh gS] rks
Hkkjrh; dkWVu foKkuh vius fo"k; ds fonskh kks/k if=kdkvksa dks lcls
vf/kd egRo nsrs gSa vkSj vU; fo"k; dh kks/k if=kdkvksa] fjiksVks± o
cqysfVuksa dk blh Øe esa egRo gSA vukSipkfjd Kku&lapkj dk gkykafd 
gekjs ;gka dksbZ LFkkfir ra=k ugha gS] ij bldk egRo Kku lao)Zu dh 
n‘f"V ls vko;d gSA

Introduction

Communication of scientific and technical information 
is clearly one of the most important aspects of 
scientific research for it is the process that leads to 
its widespread use and ultimate benefits (King et al, 
1976:3). It is through scientific communications that 

Paper presented at the Regional Workshop on Science 
Communication - 2006 at Dept. of Mass Communication, Dr. 
Punjabrao Deshmukh Institute of Management & Research, Nagpur 
(India) on January 7-8, 2006.

scientists receive professional recognition and esteem, 
as well as promotion, advancement and funding for 
future research. In fact scientific work becomes ‘a 
work’ only when it takes a published form, which 
can be received, assessed and acknowledged by 
scientific community (Fox, 1983). Robert Merton, 
a well known sociologist of science has noted that 
“the institutional goal of science is the extension 
of certified knowledge”. Central and crucial to this 
process and to the nature and practice of science is 
a rapid and accurate communication system. Science 
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and its communication seem to be inextricably bound 
together, so that the production and the dissemination 
of the results of research go hand in hand.

Scientific communications in its various forms 
involve a significant fraction of the scientist’s working 
life. Studies of natural scientists in United States reveal 
that they devoted between a quarter and two fifths of 
each working week to formal and informal scientific 
communication (Busch and Lacy, 1983 : 73). Formal 
communication includes various written sources such 
as journal articles, books and book chapters, technical 
reports, bulletins, and abstracts. It also may include 
the reading and exchange of papers at professional 
meetings. Informal channels are usually oral and include 
face to face conversation, telephonic exchanges, visit to 
colleague’s laboratories, and personal correspondence. 
These two mutually dependent types of communication 
differ in some important ways. Formal communication 
is in public domain with large potential audience and is 
permanently stored and retrievable. Whereas, informal 
communication is usually private, with restricted 
audience and typically neither permanently stored 
nor retrievable.

Rapid and accurate formal communication is a 
fundamental requirement of modern science. First, 
because scientific research is potentially open to a 
more wasteful duplication of effort than other types of 
research, knowledge of new research should be diffused 
as quickly and widely as possible within the scientific 
community. Second, formal written communication in 
journals help keep the scientific community honest 
because recognition for a new scientific discovery 
generally is bestowed upon the person who first 
announce it publicly. Finally, publications in 
professional journals also plays a major role in the 
criteria for promotion and appointment. Underlying 
these important functions of formal communication 
is a combination of psychological and sociological 
factors that further motivate scientists to participate 
in the communication process. They may range from 
the aesthetic pleasure of making new discoveries to 
more mundane requirements such as the individual’s 
need to gain visibility for his or her work to enhance 
future professional and economic status.

Given these important functions and motivation 
for the formal communication system, its enormous 
growth in last hundred years is not surprising. Although 
statistics in the field of scientific documentation are 
difficult to compile and often inexact, they provide 
an approximation of this growth. It is estimated that 

the annual worldwide production of scientific and 
technical papers is of the order of 2 million papers. 
The number of scientific and technical journals in
the world is estimated to be between 40,000 to
50,000. Despite the rapid increase in the number of 
papers, however, the annual growth in the number of 
journals has been estimated at only 5% (Meadows, 
1974). A main factor, then, in the growth of scientific 
literature has been the increasing bulk of journals 
already in existence. United States has been the leader 
in the production and use of this enormous body of 
literature. The journal publications by U.S. scientists 
have grown substantially during twentieth century. 
By 1960, the annual production of journal articles 
was 106,000 and by 1974 it had increased 42% to 
151,000 (King et al, 1976). Publication of scientific 
and technical books in the U.S. has also increased
at the annual rate of 327% during the later part of 
the last century.

Within this enormous body of scientific 
communication, the agricultural sciences represent 
a relatively small area. Nevertheless, the journals 
in this field are also increasing in size and number. 
A fairly recent estimate suggest that some 250,000 
papers are published in these journals each year 
worldwide, approximately 1,000 papers each 
working day. Interestingly life sciences which 
include agricultural sciences, biological sciences and
medicine in comparison with physical sciences, 
mathematics, computer sciences and engineering
have experienced the slowest rate of increase in
journal articles during the last two decades. Only 
the social sciences have shown still slower rate of 
annual increase in journal article production (King 
et al, 1976).

With this broad comparative data in mind, an 
attempt has been made in this paper to examine the 
role of formal and informal communication system in 
current public sector agricultural research.

Methodology

Participants

The basic data is collected from scientists occupying 
regular posts and engaged in active research on cotton 
in Indian Council of Agricultural Research and State 
Agricultural Universities. Scientists from all major 
agricultural disciplines participated in this study. 
The data were gathered through a self administered 
questionnaire. Of the 108 potential subjects who are 
working in cotton research in India, 68 scientists 
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participated in this study. The response rate was 62 
per cent. The data were gathered during the winter 
of 1999.

Measures

Formal Communication  : For this study, formal 
communication is defined as the frequency of resource 
used to disseminate new scholarly information generated 
by research. Thirteen kind of resources were identified 
for formal communication that include 1. Professional 
journals in own discipline / field 2. Professional journals 
in other fields 3. Farm journals 4. Newspapers 5. In-
house newsletter 6. Radio scripts 7. TV scripts 8. Video 
film scripts 9. Reports 10. Brochures / bulletins / leaflets 
11. Training manual 12. Notes for meeting and 13. 
Papers in seminar / workshop / conference. Frequency 
was measured on four point scale from (1) never (2) 
sometimes (3) often and (4) most often.

Informal communication : Informal communication 
is defined as the frequency of personal interaction with 
others regarding their research. To assess the nature 
and influence of informal communication for cotton 
scientists, researchers, besides scientists / faculty within 
the department / institution, in our study were asked 
how frequently they make informal communication 
regarding research with (1) Scientists / faculty from 
other institutions; (2) Officers from State governments; 
(3) Officers from central government / agencies; (4) 
NGOs; (5) Political leaders; (7) Clients / farmers; (8) 
Farm women and (9) Representative of seed company. 
The responses were recorded on 1 to 5 range, indicating 
(1) rarely (2) monthly (3) bi-weekly (4) weekly and 
(5) daily.

Published resources : Published resources has been 
defined as the perceived importance of various scientific 
communication resources used for disseminating 
knowledge. Scientists in this study were asked how 
important are the following published resources in 
your research. 1) Domestic journals in your field ; 2) 
Domestic journals in related fields; 3) Foreign journals 
in your field; 4) Foreign journals in related fields; 5) 
Books and book chapters; 6) Reports and 7) Research 
bulletins and brochures. The responses were recorded 
on (1) not important to (7) very important.

Results

Given the central role of formal communication in 
agricultural research, it is important to explore the 
preferences for various modes of formal communication 
as research output. The data presented in Table 1 reveal 
that professional journals are the most important source 

of scientific communication used by the scientists. 
Formal written communication in the form of journal 
articles help keep the scientific enterprise honest. In 
informal communication and seminars, scientists are 
less than rigorous. However, most are more cautious 
and thorough in publishing their results, in part because 
they fear that careless work will be zealously dissected 
and dismantled by other scientists. Secondly, because 
recognition for a new scientific discovery generally 
is bestowed upon the person who first announces it 
publicly.

Table 1 : Resources used for formal communication

Resource Mean Score

Professional journals in discipline / field 3.56

Professional journals in other fields 3.12

Reports 3.00

Seminar  / workshop  / conference papers 2.92

Farm journals 2.78

Training manuals 2.71

In-house newsletters 2.65

Brochure / bulletins / leaflets 2.68

Newspaper 2.56

Notes for meetings 2.12

Radio script 1.97

TV script 1.92

Video film script 1.27

Mean score based on four point scale (1= never, 4 = most often
For column differences, p <0.05.

Although scientists depend heavily on professional 
journals, their first preference goes to the professional 
journals in their own fields followed by other
fields. Characteristically, journals are organised 
along disciplinary lines. In fact many if not most, 
major scientific journals are published and edited
by disciplinary associations. Our survey revealed
that research journals in own field and other fields
are most preferred resources of formal 
communication.

The fact that journal articles are written for 
one’s peers and not for laymen confers upon them 
a cachet of quality and a certification of the author’s 
membership in the scientific community unattainable 
through the publication of in-house reports. However, 
in the field of cotton, the journal publication system is 
almost paralleled by a system for publishing in-house 
reports. As one might suspect, given the relatively late 
development of disciplinary societies in agriculture, 
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the use of in-house reports to disseminate agricultural 
scientific information preceded the development 
of agricultural scientific journals. The trend in the 
publication of journals and in-house reports are apparent 
from Table 1. Although available data pertain only to 
cotton scientists, the trend may probably apply to all 
agricultural scientists.

Publications in journals and reports are followed 
by papers in seminars, workshops and conferences. 
For agricultural scientist seminars, workshops, and 
conferences offer an opportunity to present his findings 
to his peer group. Although, some discussions are 
held on papers and scientists are less than rigorous 
in examining the methods and results, the seminars, 
conferences and workshops offer a good opportunity to 
communicate the results and get immediate feedback 
from peers.

Research articles and reports and seminars are 
followed by farm journals which are basically meant 
for extension functionaries and farmers. These 
communications are written in simple languages, 
messages are applied in nature and circulations are
quite high. Farm journals are followed by training 
manuals which are used as background material 
for training of extension workers or farmers. In-
house newsletter and brochure / bulletins published 
by organisation are also used to communicate the 
scientific information. The reach of these resources 
are limited and results are not scrutinised by the 
fellow scientists.

Next in importance of resources of scientific 
communication comes writings for mass media like 
newspaper, writing for radio, TV, and video films. 
These mediums are mostly used by scientists who are 
engaged in applied research.

Considering the importance of publications for 
communicating the scientific information on research, 
we have looked at the comparative importance of 
various resources as perceived by the scientists
(Table 2). The data indicate that foreign journals in 
own field comes out as the most important published 
resource followed by foreign journals in related fields. 
It is always prestigious to publish in foreign journals 
because they have a very rigorous process of screening 
the articles, print quality is better and circulation is 
wider.

Books and book chapters come next to foreign 
journals followed by domestic journals in own field 
and domestic journals in related fields. Reports and 

bulletins come as the least important published resource 
for research.

While the formal communication system is highly 
visible and central to the research process, the informal 
network is more difficult to observe but equally 
important. Although informal systems by definition 
lack formal structure within the research system, the 
informal network may consists of a rich system of 
interrelations. In addition, an increasing number of 
social researchers have concluded that people and not 
formal channels of communication are more effective 
for transmitting scientific information (Kelly et al, 
1977). Indeed Garvey and Gottfredson (1977) in a 
study of two thousand scientists reported that most 
scientists (63%) had pre publication knowledge of 
journal articles and that the most likely source of this 
information was face to face contact. In our study 
cotton scientists have reported that the frequency of 
their communicating about their research with scientists 
from other institutions is somewhat less than monthly 
(Table 3).

Table 2 : Perceived importance of published resources

Resources Mean score

Foreign Journals in own field 6.82

Foreign journals in related fields 6.29

Books and book chapters 5.73

Domestic journals in own field 5.33

Domestic journals in related fields 4.27

Reports 4.11

Bulletins 3.22

Mean score based on five point scale
(1= not important, 7 = very important)
For column differences, p <0.05.

Table 3  : Scientists’ frequency of communication 
regarding research with system participants

System Participants Mean score

Scientists from other Institutions 2.22

Clients or farmers 1.69

Representative of seed company 1.49

Officers for state governments 1.48

Officers from central government 1.39

Pesticide / seed dealer 1.33

NGOs 1.22

Farm women 1.11

Political leader 1.03

Mean score based on five point scale (1= rarely, 5 = Daily)
For column differences, p < 0.05.
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The data reveal that cotton scientists do not seem 
to interact with anybody outside their own system, less 
than bi-weekly regarding their research. The relative 
frequency of scientist’s informal communication with 
clients or farmers comes somewhere less than monthly. 
This indicates that cotton scientists do not find it difficult 
to evaluate the relevance of their research directly 
with the client system. It is followed by officers from 
State Government, officers from central government, 
representative of seed companies, pesticide / fertilizer / 
seed dealers, NGOs with whom interaction comes to 
almost rarely. Communication with farm women is 
also rarely, so does with political leaders.

Conclusion

Mutually interdependent formal and informal scientific 
communication systems are integral to agricultural 
research. Cotton scientists in India identify modes 
of formal communication particularly professional 
journals as essential resource used for communication 
of scientific findings which is a key to the reward 
structure. The professional journals are from their own 
disciplines and other related fields also. Plant breeder 
may publish in mainstream plant breeding journals 
as well as other fields like genetics, entomology or 
plant pathology. Internal reports have also emerged as 
the widely used resource for formal communication. 
However, electronic mass media like radio, TV and 
video film scripts are least used resources for scientific 
communication. The comparative importance of these 
resources as perceived by the scientists reveal that 
foreign journals in their own field as well as in 
related fields emerge as the most important published 
resources, followed by books and book chapters. Our 
data indicate that book chapter is perceived as more 
important resource of scientific communication than 
domestic journals.

Informal interactions about research are very 
important for the development of agricultural science 
since client group is vast in number with diverse 
needs. In spite of its perceived importance, scientific 
communication among agricultural scientists is 
relatively infrequent, highly specialised and insular.

The outlet for scientists work is dominated by 
domestic disciplinary journals but scientists perceive 
foreign journals as the more important resource 
for communication of research findings. Informal 
communication about research is relatively infrequent 

and limited primarily to contact with scientists in
one’s own department. Scientists report that 
communication with outside scientists is less frequent. 
Discussions with broader range of participants in the 
research system such as clients, farmers and extension 
staff are limited to rarely and may in future be further 
constrained by financial limitations. Nevertheless,
the nature of specific scientific communication is
closely related to the ways in which science is 
conducted. For example, scientists who communicate 
more frequently with extension workers and farmers 
are more likely to be concerned with clients’ needs 
and demands, feedback from extension and marketable 
final products. Clearly, agricultural scientists are faced 
with forms of scientific communication and sources of 
influence that move them in different and potentially 
contradictory directions.

The formal and informal sources of scientific 
communication have important implications for the 
process and products of science. Effective agricultural 
research policy must address the importance of 
the scientific communication system, its integral 
relationship and the goals and products of agriculture 
and agricultural research, and the potential conflicts 
in the present system.
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Hkwfedk % foKkuksUeq[khdj.k dk vFkZ ,oa egRo

bl izi=k esa izkjafHkd fk{kk ds {ks=k esa vk;s vuqHkoksa ,oa ppkZvksa ds 
vk/kkj ij cPpksa dks foKkuksUeq[k djus ds ckjs esa dqN fopkj izLrqr 
fd;s tk jgs gSaA ;gka Li"V djuk vko;d gS fd eksVs rkSj ij 
foKkuksUeq[khdj.k ds nks izdkj ds vFkZ gks ldrs gSa %

1⁄4d1⁄2  cPpksa dks ̂ foKku* uked fo"k; foks"k dh ewy vo/kkj.kkvksa] 
fl)karksa vkSj iz;ksxksa ls ifjfpr djkuk rFkk muesa foKku ,oa 
izkS|ksfxdh ds lalkj esa gks jgh uohure [kkstksa rFkk i)fr;ksa 
ds izfr ltxrk ykuk( vkSj

1⁄4[k1⁄2  cPpksa esa oSKkfud eukso‘fÙk dk fodkl djuk( muds iwjs 
O;fDrRo esa foKkulEer rFkk rdZlEer O;ogkj dk leqfpr 
iqV ykukA

mi;qZDr nksuksa igyw vkil esa tqM+s gq, Hkh gSa vkSj vyx&vyx 
Hkh gSaA nksuksa dk viuk&viuk fofk"V egRo gS vkSj nksuksa ds fodkl 
ds fy, vyx&vyx mik; Hkh gSaA nksuksa dk vFkZ fcYdqy ,d ugha 
gS] blds izek.k ds :i esa rks ;g rF; j[kk tk ldrk gS fd cgqr 
ls oSKkfudksa dk O;fDrRo Hkh dqN gn rd foKkuksUeq[k ugha gksrkA 
ml gn rd muesa igyw 1⁄4[k1⁄2 dk fodkl ugha gqvk] tcfd 1⁄4d1⁄2 dk 

gqvk gSA nwljh vksj] dksbZ vui<+ ;k fkf{kr O;fDr Hkh ftlus foKku 
u i<+k gks] ,sls O;fDrRo okyk gks ldrk gS ftls foKkuksUeq[k dgk 
tk ldsA1 igyw 1⁄4d1⁄2 dk lh/kk laca/k eq[;r% ̂ foKku* uked fo"k; 
ds v/;kiu ls gS] tcfd 1⁄4[k1⁄2 dk laca/k lHkh fo"k;ksa ds v/;kiu 
rFkk fo|ky; ds iwjs okrkoj.k ls gSA

izLrqr izi=k esa igyw 1⁄4[k1⁄2 vFkkZr~ iwjs O;fDrRo dks foKkuksUeq[k 
cukus] ls lacaf/kr fopkj fd;k tk;sxkA ;g vusd fopkjdksa dh 
fpark dk fo"k; gS fd gekjs nsk ds yksxksa esa] fkf{kr oxZ esa Hkh vkSj 
foKku fkf{kr oxZ esa Hkh] foKkuijd eukso‘fr dh deh gSA2 blds 
dkj.k lkekftd izxfr dk ekxZ vo:) gks x;k gSA blds dkj.k 
u dsoy izR;sd O;fDr ds vius fodkl] izxfr ,oa miyfC/k;ksa esa 
deh vk tkrh gS] vfirq lkekftd ruko Hkh iSnk gksrs gSaA yksxksa ds 
O;fDrRo ds fodkl esa izkjafHkd fk{kk dh egRoiw.kZ gh ugha] vfirq 
fu.kkZ;d Hkwfedk gSA vr% izkjafHkd fk{kk esa bl vksj /;ku nsuk 
vR;ko;d gS fd cPpksa ds O;fDrRo esa muds fopkj] lapkj vkSj 
dk;Z ds <ax esa foKku rFkk rdZ dk leqfpr iqV vk;sA blds fy, 
u dsoy ̂ foKku* lfgr izR;sd fo"k; ds fk{k.k dh fo"k;oLrq rFkk 
ikB~;&fof/k;ksa ij] vfirq iwjs fo|ky; ds okrkoj.k ij /;ku nsus 
dh vko;drk gSA

uhps foKkuksUeq[khdj.k ds fy, mi;qDr okrkoj.k cukus ds fy, 
nks vko;d krks± rFkk mUgsa iwjk djus dh fof/k;ksa dh ppkZ dh tk;sxhA 

izkjafHkd f'k{kk esa cPpksa dks foKkuksUeq[k cukuk
jkdsk iksiyh] fkokadj izlkn] lR;ukjk;.k flag vkSj jek iksiyh*
NksVkukxiqj fk{kk laLFkku] ch-vkbZ-Vh-] esljk] jkaph & 835 215 1⁄4>kj[kaM1⁄2
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Abstract

The main objective of elementary education is all-round development 
of children’s personality and character, and science orientation 
is an important aspect of this. Some methods to be adopted for 
science orientation are discussed on the basis of experience gained 
in formal and non-formal schools. Two essential pre-conditions 
are laid down for making an environment conducive to science 
orientation : (a) the medium of instruction be the mother tongue 
or the local language, and (b) encouragement be given to direct 
experience of various objects and processes and to learning by 
doing. After explaining these two pre-conditions, a review’s made 
of the curricula and teaching methods in pre-primary and primary 
schools. In the pre-primary school, activities to encourage the natural 
exploring tendencies of children are suggested. In the primary 
school, methods to inculcate science orientation in teaching of 
language, mathematics, science and social studies are discussed.

lkjka'k

izkjafHkd fk{kk dk eq[; mís; cPpksa ds O;fäRo ,oa pfj=k dk lok±xh.k 
fodkl gS vkSj foKkuksUeq[khdj.k bldk ,d egÙoiw.kZ igyw gSA ;gka 
vkSipkfjd rFkk vukSipkfjd fo|ky;ksa esa vk;s vuqHkoksa ds vk/kkj ij 
foKkuksUeq[khdj.k ds fy, viuk;h tkus okyh i)fr;ksa dh ppkZ dh xbZ 
gSA foKkuksUeq[k okrkoj.k cukus ds fy, nks vfuok;Z iwoZ&krs± crk;h 
x;h gSa % 1⁄4d1⁄2 fk{kk dk ek/;e ekr‘Hkk"kk ;k LFkkuh; Hkk"kk gks vkSj 1⁄4[k1⁄2 
fofHkUu oLrqvksa ,oa izfØ;kvksa ds izR;{k vuqHko vkSj djds ns[kus dks 
izksRlkgu fn;k tk;sA bu nks krks± dh O;k[;k djds iwoZ izkFkfed ,oa 
izkFkfed kkyk ds fofHkUu fo"k;ksa ds ikB~;Øe vkSj ikB~;&i)fr;ksa dh 
leh{kk dh xbZ gSA iwoZ&izkFkfed kkyk esa cPpksa dh lgt vUos"kh izo‘fÙk 
dks c<+kok nsus ds fy, xfrfof/k;ka lq>k;h x;h gSaA izkFkfed fo|ky; esa 
Hkk"kk] xf.kr] foKku ,oa lkekftd v/;;u tSls fo"k;ksa ds v/;kiu esa 
foKkuksUeq[krk ykus ds fy, i)fr;ksa dh ppkZ dh xbZ gSA

Keywords : Science orientation, Scientific temper, Learning by doing

*fdly; fo|k eafnj] ch-vkbZ-Vh-] esljk] jkaph & 835215
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fQj izR;sd fo"k; ij vyx&vyx fopkj djds foKkuksUeq[khdj.k 
dh laHkkoukvksa vkSj leL;kvksa dks fn[kk;k tk;sxkA

f'k{kk dk ek/;e

vukSipkfjd ,oa vkSipkfjd izkjafHkd fk{kk esa xr 10 o"kks± ds vuqHko 
ds vk/kkj ij gekjk er gS fd foKkuksUeq[khdj.k dh fnkk esa igyh 
ewyHkwr krZ gS fd izkjafHkd fk{kk esa fk{k.k dk ek/;e ekr‘Hkk"kk ;k 
LFkkuh; Hkk"kk gksA ;g ckr vius vki esa bruh Li"V gS fd lkekU; 
ifjfLFkfr;ksa esa bls Lor% Li"V ekuk tkrk gS vkSj bls dgus ;k bl 
ij cgl djus dh dksbZ vko;drk ugha iM+rhA tc txnhkpanz 
clq] izQqYypanz js] jkeu] panzks[kj vkSj foosojS;k Ldwy esa i<+rs Fks] 
rc izkjafHkd fk{kk ekr‘Hkk"kk ;k LFkkuh; Hkk"kk ds ek/;e esa gh gksrh 
FkhA ijarq gky ds nkdksa esa gekjs iwjs nsk esa ̂vxzst+h ek/;e* ds izfr 
eksg c<+rk x;k gSA ;gka rd nwj njkt ds xkaoksa esa Hkh] tgka vaxzsth 
dk O;ogkj ugha ds cjkcj gS] yksx vius cPpksa dks vaxzst+h ek/;e 
okys fo|ky; esa Hkstuk pkgus yxs gSaA jk"Vªh; Hkkoukvksa ds vkyksd 
esa rks bl izo‘fÙk dh vkykspuk dh xbZ gS] ijarq foKkuksUeq[khdj.k ds 
lanHkZ esa bl eqn~ns ij i;kZIr fopkj ugha gqvk gSA

;g /;ku nsus ;ksX; gS fd foKkuksUeq[k gksus dk vFkZ gS inkFkks±] 
izfØ;kvksa] rFkk rF;ksa ds lkFk ifjfpr gksuk] mudks /;kuiwoZd ns[kuk] 
mu ij ppkZ djuk] foys"k.k djuk] vkSj rdZ rFkk iz;ksx ds lgkjs 
fu"d"kks± rd igqapukA bu fof/k;ksa ds fy, ;g vfuok;Z gS fd cPpksa 
dk izÑfr ds lkFk] ,d&nwljs ds lkFk] iqLrdksa ds lkFk rFkk fk{kd 
ds lkFk eqDr laokn LFkkfir gks ldsA cPpk vius eu esa Hkh fopkj 
vkSj rdZ dj ik;sA bu lHkh izfØ;kvksa esa Hkk"kk dh Hkwfedk fu.kkZ;d 
jgrh gSA cPpk ftl Hkk"kk  @ Hkk"kkvksa ls ifjfpr gS] mls fdukjs djds 
dsoy vaxzst+h dks laokn dk ek/;e cukus dk ,dek=k ifj.kke ;gh 
gks ldrk gS fd laokn gh BIi gks tk;s] fopkj dh izfØ;k fodflr 
gh u gks] rdZ djus dk <ax lh[kus dh kq:vkr gh u gks] lHkh fo"k;ksa 
dh i<+kbZ dqN kCnksa vkSj izuksÙkjksa dks jVus rd lhfer jg tk;sA

lpeqp] ns[kus esa ;gh vk jgk gS fd vaxszt+h ek/;e esa i<+us 
okys vf/kdrj cPps d{kk esa ̂;l] lj* ;k dqN vU; jVs jVk;s okD;ksa 
dks nqgjkus ds vfrfjDr dqN ugha dg ikrsA dgh gqbZ vkSj i<+h gqbZ 
ckrksa dks le>us esa Hkh ;gh ykpkjh fn[kkbZ nsrh gSA izÑfr vkSj 
lekt dh izfØ;kvksa ds izs{k.k vkSj foys"k.k dh ckr rks cgqr nwj 
gS] ;s lHkh cPps ekrk firk dh lgk;rk ds fcuk viuh iqLrd Hkh 
ugha i<+ ldrs] x‘g dk;Z Hkh ugha dj ldrs vkSj ijh{kk dh rS;kjh 
Hkh ugha dj ldrsA d{kk] ikB~;Øe vkSj ikB~; iqLrd ds nk;js ds 
ckgj ;s fo|kFkhZ LFkkuh; Hkk"kk esa ckr djrs ik;s tkrs gSa vkSj mlh 
esa mudh cqf++) dk fodkl gksrk gS] ijarq mlesa Ldwyh izfØ;k dh 
dksbZ Hkkxhnkjh ugha gksrhA foofo|ky;ksa ds v/;kidksa dk vuqHko gS 
fd ;s fo|kFkhZ tc mPp fk{kk ds fy, vkrs gSa rks fdlh Hkh fo"k; 
dh ewyHkwr vo/kkj.kkvksa vkSj dqkyrkvksa dh n‘f"V ls cgqr dPps 
ekywe gksrs gSaA 1⁄4mnkgj.k ds fy, lanHkZ3] 4 ns[ksaA1⁄2

dM+h p;u izfØ;kvksa ls NaV dj vkus okys vkSj ijh{kkvksa esa 
80&90 izfrkr vad ikus okys fo|kfFkZ;ksa ds ckjs esa Hkh vDlj ;gh 
dguk iM+rk gS fd muds efLr"d esa tks cgqr ls rF; vkSj kCn 
Bwals gq, gSa] muesa dksbZ varl±ca/k ugha gSA Li"V gh] bl n;uh; fLFkfr 
dk izkjafHkd fk{kk ds ek/;e ds lkFk xgjk laca/k gSA

LFkkuh; Hkk"kk dks ek/;e cukus ek=k ls bl leL;k dk fuokj.k 
ugha gks ldrkA vU; cgqr ls dne mBkuk Hkh vko;d gS] tSlk 
fd uhps foLrkjiwoZd crk;k tk;sxkA ijarq bu lc dneksa dks mBkus
dh rS;kjh rHkh gks ldrh gS tc cPpksa dks viuh lgt LoHkkfod Hkk"kk 
esa vknku iznku djus dh lqfo/kk :ih igyh krZ iwjh dh tk;sA

;wa mPp fk{kk esa rks yacs le; ls vaxzsth Hkk"kk fk{kk dk 
ek/;e jgh gS] foks"kr% foKku rFkk lacaf/kr fo"k;ksa esa mlds dqN 
,sfrgkfld dkj.k Hkh gSa vkSj orZeku dh n‘f"V ls vius xq.k&nks"k 
Hkh gSa] ftudh leh{kk djuk ;gka laxr ugha gksxkA ;gka rks ge gky 
ds nks pkj nkdksa esa iuih ml izo‘fr dh vksj /;ku fnykuk pkgsaxs 
ftlds rgr ̂ fkf{kr* yksxksa ds cPps vaxzsth ek/;e dh csM+h iguus 
dks etcwj gSa] tcfd ks"k cPpksa esa tks viuh Hkk"kk ds ek/;e ls 
vkxs c<+ ldrs Fks] ghurk dk Hkko Hkj fn;k x;k gSA

;gka /;ku fnykuk vko;d gS fd vaxzsth ls fganh ;k caxyk 
;k rfey esa vuqokn dj nsus ek=k ls Hkk"kk dh leL;k gy ugha gks 
tkrhA ljdkjh Ldwyksa esa tks ikB~; iqLrdsa i<+kbZ tkrh gSa] mudh Hkk"kk 
dks vkSipkfjd :i ls Hkys gh ekr‘Hkk"kk @ LFkkuh; Hkk"kk dg fn;k 
tk;s] mlls og mn~ns; iwjk ugha gksrk ftldh ;gka ckr dh tk jgh 
gSA ;fn iqLrd cPps ds lkFk laokn LFkkfir u dj lds rks mldh 
Hkk"kk dk uke dqN Hkh gksus ls D;k varj iM+rk gS\ vDlj ;s iqLrdsa 
foofo|ky; Lrj ds fo}kuksa }kjk ewy :i ls vaxzsth esa rS;kj dh 
tkrh gSaA ,d rks ewy ikB esa gh vkSipkfjd ifjHkk"kkvksa vkSj fo}rk 
iznkZu dh Hkjekj jgrh gSA nwljk] ;kaf=kd <ax ls fd;k x;k vuqokn 
vDlj uhjl] ÅcM+&[kkcM+ vkSj dgha&dgha Hkzked o x+yr gksrk 
gSA LokHkkfod gh] bu iqLrdksa ds lkFk cPpksa dk ̂thoar laokn* ugha 
cu ikrkA fk{kd D;ksafd bUgha iqLrdksa dks fo|kfFkZ;ksa ds xys mrkjus 
ds iz;kl esa yxs jg tkrs gSa 1⁄4Hkys gh os Lo;a gh iqLrdksa dh fo"k; 
oLrq dks u le> ik;sa1⁄2] vr% os Lora=k <ax ls Hkh cPpksa ds lkFk ,slk 
laokn LFkkfir ugha dj ikrs ftlesa ls oSKkfud eukso‘fÙk iuisA blds 
foijhr] gky ds o"kks± esa cPpksa ds ;ksX; ikB~; iqLrdsa rS;kj djus dk 
dk;Z dgha&dgha gqvk gS] tSlk ̂ ,dyO;* }kjk e/;iznsk esa5A

djds ns[kuk

foKkuksUeq[k okrkoj.k cukus dh nwljh ewyHkwr krZ gS cPpksa dks vius 
gkFk iSjksa rFkk Kkusafnz;ksa ls fofHkUu dk;Z djus dk iwjk volj nsukA 
foofo|ky; dk fo}ku Hkys gh iqLrd i<+us ek=k ls cgqr dqN 
le> ldrk gS] ijarq cPpksa dks foKkuksUeq[k djus esa xfrfofèk;ksa] 
fØ;k dykiksa] iznkZuksa o Bksl mnkgj.kksa dh dsanzh; Hkwfedk gSA 
bldk dkj.k ;g gS fd cPpk Ldwy ls gh lw{e dh vksj izxfr 
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dj ldrk gSA og ewrZ oLrqvksa vkSj ?kVukvksa ls gh vewrZ fl)karksa 
rd igqap ldrk gSA

uhps fofHkUu Lrjksa ij fofHkUu fo"k;ksa ds fk{k.k ds Bksl 
mnkgj.k ysrs gq, cPpksa dks foKkuksUeq[k djus dh fof/k;ksa dh ppkZ 
dh tk;sxhA

iwoZ izkFkfed f'k{kk esa foKkuksUeq[khdj.k

fk{kkfonksa ds vuqlkj iwoZ izkFkfed fk{kk esa dgkuh] xhr] [ksy] 
fp=kdkjh] jax Hkjuk] Hkze.k] feV~Vh ls [ksyuk] vU; gLrdyk] Cykd 
tksM+dj oLrq,a cukuk vkfn xfrfof/k;ksa ij t+ksj nsuk pkfg,A6

nwljh vksj] okLro esa iwoZ izkFkfed kkyk,a izk;% fo|ky;ksa dk 
gh iqNYyk cuh gqbZ gSaA vf/kdkak kgjh Ldwyksa ds iwoZ izkFkfed
[kaM esa lk{kjrk vkSj ikB~; iqLrdksa rFkk ca/ks ca/kk;s izuksÙkjksa dk
vaxzsth esa jVus ij gh t+ksj fn;k tkrk gSA ;g O;ogkj foKkuksUeq[khdj.k 
dh foijhr fnkk esa gSA cPpksa ds lok±xh.k fodkl rFkk vkxs vkus 
okyh Ldwyh fk{kk dh rS;kjh ds fy, Åij mfYyf[kr xfrfof/k;ka 
vko;d gSaA ,slh xfrfof/k;ksa dks djkus ds Øe esa dqN vuqHko 
izkIr gq, gSa tks foKkuksUeq[khdj.k dh n‘f"V ls foks"k :i ls 
fopkj.kh; gSaA

igyh ckr rks ;g gS fd cPps LoHkko ls gh vUos"kh gksrs gSa 
vkSj [kkst djrs jgrs gSaA eq[; :i ls nks :iksa esa ;g ftKklk izdV 
gksrh gSA ,d rks os viuh vuqHkwfr esa vkus okyh gj oLrq vkSj
izfØ;k ds ckjs esa izu iwNrs gSa & D;k] dkSu] dgka] dc] dSls] D;ksa] 
fdruk vkfnA mnkgj.k ds fy,] unh esa ikuh dgka ls vkrk gS\
mlesa dksbZ dSls ̂Mwc* tkrk gS\ nwljk] os oLrqvksa dks ns[k dj] Nwdj] 
muds lkFk ckj&ckj O;ogkj djds] O;kid fu"d"kks± rd igqapus
dh dksfkk djrs gSaA mnkgj.kr;k] cPpk jsfM;ks ds fofHkUu 
cVuksa @ ?kaqfM;ksa dks nck @ ?kqek dj ns[kuk pkgrk gS fd blls D;k 
gksrk gSA bu lgt izo‘fÙk;ksa dks cpiu esa ?kj vkSj fo|ky; nksuksa 
esa nck nsus dk ;g ifj.kke gS fd ckn ds o"kks± esa fo|kFkhZ vius 
v/;;u esa u izu iwNrk gS vkSj u le>rk gS] cl pqipki ̂ uksV~l* 
ysrk tkrk gS blh izdkj iz;ksxkkyk esa Hkh iz;ksfxd lkefxz;ksa rFkk 
;a=kksa dks fofHkUu izdkj ls fgyk&pyk dj ns[kus esa :fp ugha ysrkA 
vr% ;g vko;d gS fd fkkq okfVdk esa cPpksa ds cky lqyHk 
izuksa ds ;Fkksfpr mÙkj fn;s tk;sa vkSj mUgsa rjg&rjg dh izkÑfrd 
vkSj ekuo fufeZr oLrqvksa ,oa ;a=kksa ds lkFk O;ogkj djus dk volj 
fn;k tk;sA

nwljk vuqHko ;g vk;k fd dgkuh lquus ds Øe esa cPps 
fdlh&fdlh ckr dks Bhd ls le> ugha ikrs vkSj mls djds ns[kuk 
pkgrs gSaA mnkgj.kr;k] ̂ksj dq,a esa Mwc x;k* lqu dj mudks ftKklk 
gksrh gS fd og dSls Mwc x;k\ Mwc x;k ;kuh D;k\ blh izdkj 
nks fcfYy;ksa vkSj canj okyh dgkuh lqu dj cPps Lo;a ns[kuk 
pkgrs gSa fd rjktw ds iyM+ksa esa jksVh ds VqdM+s j[kus ls dSls iyM+s 
Åij uhps gks tkrs gSaA tc os bl ckjs esa izu iwNrs gSa] izk;% lgh 

vkSj uis rqys kCnksa esa vius eu ds Hkko dks izdV ugha dj ikrsA 
pkgs os bls Li"V dg ik;sa ;k ugha] os ;g pkgsaxs fd Mwcus @ rSjus 
okyh pht+ksa ds lkFk [ksysa] rjktw ds lkFk [ksysa 1⁄4bl vk;q esa [ksyuk 
;k [kkst djuk yxHkx ,d gh ckr gSA1⁄2 fk{kd ;fn mUgsa viuh 
ftKklk kkar djus ds fy, mi;qDr lkefxz;ka nsa 1⁄4tks cM+h d{kkvksa 
ds cPpksa }kjk fo|ky; esa Hkh cukbZ tk ldrh gSa1⁄2 rks os ubZ [kkst 
ds vkuan dks izkIr djrs gSaA

cPpksa ds foKkuksUeq[khdj.k esa Hkze.k dk foks"k egRo gSA cPps 
fo|ky; dh pkjnhokjh ls ckgj fudy dj izkÑfrd] rduhdh 
,oa lkekftd i;kZoj.k ds lkFk lk{kkRdkj djrs gSaA isM+ ikS/kksa] ikq 
if{k;ksa] ikuh ds lzksrksa] vkdkk] ckny] yksxksa] fofHkUu iskksa vkfn
ds lkFk ifjp; djrs gSaA os fofHkUu isM+ksa ds iÙkksa dks igpkurs gSa]
èkwi vkSj gok ds kjhj ij izHkko dks le>rs gSa] vkfnA foKku dh 
fof/k ds dbZ igyqvksa ij rks dk;Z iwoZ izkFkfed Lrj ij gh kq:
gks tkrk gS] tSls oLrqvksa dk oxhZdj.k] dk;Z dkj.k laca/k
igpkuuk] iz;ksx vkfnA bu fof/k;ksa dk uke fy;s fcuk Hkh dk;Z
fd;k tk;s rks vkxkeh o"kks± esa bUgsa viukus dh rS;kjh vo; gks
tkrh gS] D;ksafd oLrqvksa vkSj izfØ;kvksa ds lkFk Hkyh Hkkafr ifjp;
gksus ij gh oxhZdj.k] lkekU;hdj.k vkfn dk;ks± esa tku vk
ldrh gSA

okLro esa iwoZ izkFkfed fk{kk dh gj xfrfof/k dks 
foKkuksUeq[khdj.k dk ek/;e cuk;k tk ldrk gS] ckrsZ fd fk{kd 
blds ckjs esa ltx&lps"V gksA mnkgj.kr;k] fp=kdyk esa fdlh Hkh 
oLrq ds fofHkUu vaxksa dks vius okLrfod vkdkj] vkÑfr] jax] Øe 
vkfn esa cukus ds izfr ltxrk ykbZ tk ldrh gSA tSls fdlh cPps 
us ?kj dk fp=k cuk;k vkSj mlesa f[kM+dh ugha yxkbZ rks fk{kd dg 
ldrk gS fd blesa gok dgka ls vk;sxh] ;k ?kj ds Hkhrj cSBk cPpk 
ckgj fpfM+;k dks dSls ns[ksxk\

izkFkfed fo|ky; esa fofHkUu 'kSf{kd fo"k;ksa
dk izfriknu

izkFkfed fo|ky; esa fofHkUu fo"k; i<+kus dk mís; cPps ij t+cnZLrh 
fon~oÙkk dk cks> yknuk ugha] cfYd mlds kjhj] eu] Hkkoukvksa 
rFkk cqf) dk leqfpr fodkl vkSj lgh fnkk nsuk gSA fganh] vaxzst+h] 
xf.kr] foKku] lkekU;] Kku] lkekftd v/;;u vkfn vusd fo"k; 
;gka i<+k;s tkrs gSaA lk{kjrk tSlh dqkyrk nsus ds vfrfjDr bu 
lc fo"k;ksa dh Hkwfedk ek/;eksa ds rkSj ij gSµ ;s lHkh ek/;e gSa 
ftuls cPps dk fodkl gksrk gS] cqf) iSuh gksrh gS vkSj lkekftd 
ltxrk c<+rh gSA foKkuksUeq[khdj.k blh O;fDrRo fodkl] cqf) 
ds iSusiu rFkk ltxrk dk ,d egRoiw.kZ igyw gSA bl n‘f"V ls 
ns[ksa rks ikB~; iqLrdksa dks ckaVrs tkuk vkSj ca/ks ca/kk;s izuksÙkjksa dks 
jVrs tkuk] tks fd vf/kdrj fo|ky;ksa dh eq[; xfrfof/k cu xbZ 
gS] yxHkx fujFkZd dljr gSA uhps dqN fo"k;ksa ds fk{k.k esa dqN 
vuqHko&tU; fof/k;ksa dh ppkZ dh tk;sxhA
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1- Hkk"kk

Hkk"kk fk{k.k esa kq: ls gh foKkuksUeq[khdj.k ds vusd volj feyrs 
gSaA tSls] o.kZekyk dh igpku djkus dh iqjkuh izpfyr fof/k ;g gS 
fd ^d ls dcwrj* ^[k ls [kjxksk*] vkfn ca/ks&ca/kk;s QkewZys cPpksa 
dks jVok;s tkrs gSaA bldh vis{kk ;g csgrj jgsxk fd izR;sd v{kj 
dk laca/k mldh /ofu ds lkFk tksM+k tk;sA blds fy, ̂/ofu&okpu* 
uked xfrfof/k dh jpuk dh xbZ gS ftlds varxZr cPps vius ifjfpr 
kCnksa esa ls izR;sd dk izFkek{kj igpkurs gSa] vkSj bldh mYVh fØ;k 
Hkh djrs gSa] vFkkZr~ izR;sd v{kj ls kq: gksus okys vusd kCn Lo;a 
[kkstrs gSaA blesa v{kjksa dk Øe d] [k] gksuk vko;d ugha] dksbZ 
Hkh v{kj igys vk ldrk gSA blh fnkk esa fofHkUu fk{kdksa us vU; 
cgqfo/k [ksyksa dk fuekZ.k fd;k gS ftudks cPps cgqr vkuaniwoZd 
[ksyrs gSaA bl izdkj os u dsoy i<+uk fy[kuk vfèkd tYnh vkSj 

Hkyh&Hkkafr lh[krs gSa] vfirq v{kj vkSj /ofu dk lkekU; laca/k le> 
tkus ds dkj.k vuk;kl gh foKkuksUeq[kh Hkh gksrs gSaA

blh izdkj Hkkjrh; fyfi;ksa dh o.kZekykvksa dk vkorZ lkj.kh 
(Periodic Table) tSls <kapk Hkh mPp izkFkfed d{kkvksa esa 
foKkuksUeq[khdj.k dk ,d lkDr ek/;e cu ldrk gSA tSlk fd 
rkfydk&1 esa fn[kk;k x;k gS] bl lkj.kh esa izR;sd iafDr eq[k esa ,d 
mPpkj.k LFkku nkkZrh gS vkSj izR;sd LraHk 1⁄4dkye1⁄2 mPpkj.k esa fd;s 
tkus okys iz;kl ds fofHkUu igyw nkkZrk gSA rkfydk&2 esa fk{kk ds 
fofHkUu Lrjksa ij djk;s tkus okys o.kZekyk ls lacaf/kr foKkuijd 
iz;ksxksa vkSj xfrfof/k;ksa dh lwpuk nh xbZ gSA ;gka /;krO; gS fd bl 
izdkj foKkuksUeq[khdj.k esa mi;ksxh gksus esa Hkkjrh; o.kZekyk;sa foo 
esa vf}rh; gSa % foo dh vU; o.kZekykvksa ds <kapksa esa ekuo&/ofu;ksa 
dk oSKkfud foys"k.k fufgr ugha gSA

rkfydk   2 % Hkkjrh; o.kZekykvksa ds f'k{k.k esa xfrfof/k;ka ,oa iz;ksx

f'k{kk dk Lrj       fo"k; xfrfof/k;ksa  @  iz;kxksa  @  [ksyksa ds mnkgj.k

iwoZ izkFkfed vkSj vkxs   /ofu okpu 1- fn;s x;s kCn dk izFkek{kj [kkstukA
                     2- fn;s x;s v{kj ls kq: gksus okys vusd kCn cukukA

                    o.kks± dh vkd‘fr;ka 1- NksVs Qwyksa] chtksa vkfn ls vkÑfr;ka cukukA
                     2- o.kks± ls kq: djds ikq&if{k;ksa] Qy&lfCt;ksa vkfn dh vkÑfr;ka cukukA

d{kk 1] 2 vkSj vkxs     /ofu&okpu 1- fn;s x;s kCn dk vafre v{kj igpkuuk
                     2- fn;s x;s kCn dks Lojksa ,oa O;atuksa esa rksM+uk
                     3- kCnksa dh vaR;k{kjhA

                    o.kks± dh vkÑfr;ka 1- fofHkUu o.kks± dh vkÑfr;ksa esa lh/kh js[kk] Vs<+h 1⁄4oØ1⁄2 js[kk] o‘Ùk] f=kHkqt] pkSdksj vkfn [kkstukA

d{kk 3&5 vkSj vkxs     Loj ,oa O;atu 1- fdlh o.kZ dks yxkrkj mPpkfjr djukA
                     2- fdlh O;atu dk fofHkUu Lojksa ds lkFk la;ksx 1⁄4ckjg[kM+h1⁄2A

                    /ofu;ksa dk mn~xe LFkku 1- fofHkUu O;atuksa ds mPpkj.k esa thHk vkfn dh fLFkfr ij /;ku nsuk fp=k cukukA

d{kk 6&8 vkSj vkxs     mPpkj.k esa iz;kl 1- fofHkUu O;atuksa ds mPpkj.k esa gksus okys iz;kl 1⁄4gok fudyuk] Loj&;a=k esa daiu vkfn1⁄2 dks [kkstukA
                     2- mPpkj.k esa fudyus okyh gok dks ekiukA

                    o.kks± dh vkorZ&lkj.kh 1- mi;qZDr iz;ksxksa ds vk/kkj ij o.kks± dh vkorZ&lkj.kh cukuk
                     2- eSfVªDl dk [ksy 1⁄4izR;sd o.kZ dk nks la[;kvksa ds lewg }kjk izfrfuf/kRo1⁄2A

rkfydk   1 % nsoukxjh fyfi % ekuo&/ofu;ksa dh vkorZ&lkj.kh

    O;tau   
mPPkkj.k Loj* 1⁄4gzLo1⁄2 iafDr dk uke  vYi?kks"k   egk?kks"k  ukflD; var%LFk Å"e
 LFkku   vYiizk.k  egkizk.k vYiizk.k  egkizk.k   
 daB v d oxZ d~   [k~ x~  ?k~  ³~ & g~

rkyq b p oxZ p~   N~ t~  >~ k~ ;~ k~

ew/kkZ _ + V oxZ V~   B~ M~  <~  .k~ j~  "k~

nUr y‘ ++  r oxZ r~   Fk~ n~   /k~  u~  y~ l~

vks"B m i oxZ i~   Q~ c~  Hk~  e~ o~ 1⁄4Q~1⁄2

*vU; Hkkjrh; Hkk"kkvksa dh fyfi;ksa dk <kapk Hkh eksVs rkSj ij blh izdkj dk gSA rfey fyfi esa O;atuksa dh eSfVªDl 5 x 5 u gksdj 5 x 2 gSA mnwZ dh fyfi 

bl <kaps esa ugha cuh gS] D;ksafd ;g fonsk ls vkbZ gSA 
+;gka dsoy ewy /ofu;ka gh fn[kkbZ xbZ gSaA bUgha dks ijLij feykus ls nh?kZ Loj] la;qDrk{kj vkfn izkIr gksrs gSaA
++y‘ dk mi;ksx vk/kqfud Hkkjrh; Hkk"kkvksa esa ugha gksrk] ijarq lkj.kh dks vkSipkfjd :i ls iwjk djus ds fy, ;g vko;d gSA
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O;kdj.k dh fk{kk rks Li"Vr% foKkuksUeq[khdj.k dk ek/;e gS] 
D;ksafd bl fo"k; dk laca/k mu lkekU; fu;eksa ls gS ftuls Hkk"kk 
ca/kh gSA vko;drk bl ckr dh gS fd blds varxZr vkSipkfjd 
ifjHkk"kk,a jVokus dh ctk; xfrfof/k;ksa] iz;ksxksa vkSj [ksyksa dh jpuk 
dh tk;s] ftuls cPps Lo;a gh ifjHkk"kkvksa vkSj lkekU; fu;eksa rd 
igqap ldsaA 1⁄4mnkgj.k ds fy, ns[ksa lanHkZ71⁄2

2- xf.kr

Ldwyh cPpksa esa xf.kr izk;% ,d dfBu fo"k; ekuk tkrk gS] D;ksafd 
blesa ca/k&ca/kk;s izuksÙkjksa dks jVus ls ml gn rd dke ugha py 
ldrk ftruk fd vU; fo"k;ksa esaA ijarq ;g vuqHkwr lR; gS fd ftu 
fo|ky;ksa esa foKkuijd i)fr;ka viukbZ tkrh gSa ogka fo|kfFkZ;ksa dks 
izk;% xf.kr vU; fo"k;ksa dh vis{kk ljy yxrk gS D;ksafd blesa FkksM+s 
ls fu;eksa dks tku dj cgqr rjg ds izu gy fd;s tk ldrs gSaA ,slh 
i)fr esa vko;d gS fd xf.kr dh vewrZ /kkj.kkvksa dks ewrZ :i nsdj 
le>k;k tk;sA cgqr NksVs cPpksa ds fy, rks la[;k,a 1⁄4,d] nks] rhu ---1⁄2 
Hkh vewrZ gh gSaA mudks ,d isafly] nks cdfj;ka] pkj Qwy] N% cPps 
vkfn mnkgj.k nsdj le>kuk pkfg,A blh izdkj bdkbZ&ngkbZ vkSj 
LFkkuh; eku dh vo/kkj.kk dks Hkyh Hkkafr le>kus ds fy, nl&nl 
frudksa ds caMy cka/k dj mUgsa ngkbZ dh rjg iz;ksx djuk pkfg,A 
dkxt+ ds uksVksa }kjk Hkh bl vo/kkj.kk dks iq"V fd;k tk ldrk gS] 
ckrsZ fd os ^uksV* dsoy 1]10]100] vkfn nkeyo ewY;ksa ds gh 
gksaA bl izdkj ds lkekuksa ds lkFk fk{kdksa us vusd et+snkj [ksyksa dh 
jpuk dh gSA T;kfefr esa vkus okyh fofHkUu vkÑfr;ka 1⁄4nks vk;keh 
Hkh vkSj rhu vk;keh Hkh1⁄2 cuk dj cPpksa dks fn[kkuh pkfg,a vkSj 
mudks igpkuus ds [ksy djkus pkfg,aA eki&rksy vkfn ds ikB i<+rs 
le; ;g vko;d gS fd cPps vius gkFkksa esa mi;qDr lkefxz;ka 
ysdj eki&rksy dk dk;Z djsaA ;s lkefxz;ka 1⁄4ehVj dh NM+] rjktw] 
yhVj ekid] ?kM+h1⁄2 os Lo;a cuk;sa rks vkSj Hkh vPNk gksA

3- foKku

;g foMacuk gh gS fd vDlj ^foKku* dk v/;;u ,sls <ax ls 
djk;k tkrk gS fd foKkuksUeq[k O;fDrRo ds fodkl dk lk/ku cuus 
dh ctk; ;g foijhr fnkk esa vlj djrk gSA fo|kFkhZ foKku ds 
fl)karksa] ifjHkk"kkvksa] izuksÙkjksa vkfn dks jV&jV dj ijskku gks tkrs 
gSa] foks"k V~;wVjksa ls vfrfjDr V~;wku Hkh i<+rs gSaA bl voSKkfud 
lk/kuk ds QyLo:i os ijh{kk esa ikl gksa ;k Qsy] bruk fufpr gS 
fd 1⁄4,dk/k izfrkr fo|kfFkZ;ksa dks NksM+ dj1⁄2 u rks os izÑfr ds rF;ksa 
vkSj fl)karksa dk lk{kkRdkj dj ikrs gSa vkSj u v/;;u esa mudh :fp 
gh tkxrh gSA blds fy, dsoy fk{kdksa vkSj mudh ikB~; fof/k;ksa 
dks gh nks"k ugha fn;k tk ldrkA okLro esa ikB~;Øe esa Hkh dqN 
ewyHkwr nks"k gSa ftuds dkj.k iz;ksx] iznkZu] isz{k.k] Hkze.k }kjk izÑfr 
v/;;u vkfn dh laHkkokuk;sa dkQ+h lhfer gks tkrh gSaA

ikB~;Øe vkSj ikB~; iqLrdksa ds fuekZ.k esa izk;% ;g n‘f"Vdks.k 
fn[kkbZ nsrk gS fd tks dk;Z oSKkfudksa us vusd krkfCn;ksa esa fd;k] 

mldh iwjh le> cPpksa dks ns nh tk;sA ijarq ,slh tkudkjh iqLrdksa 
esa Bwal nsus ek=k ls cPps foKkuksUeq[k ugha gks ldrsA izkFkfed d{kkvksa 
ds cPpksa dks rks vius ifjosk esa ns[k dj vkSj djds lh[kuk gksxkA 
mnkgj.kkFkZ] d{kk 4 vkSj 5 esa ekuo kjhj dh jpuk ds varxZr ikpu 
ra=k] gfM~M;ksa vkSj kjhj ds vkarfjd Hkkxksa dh jpuk vkfn i<+kbZ tkrh 
gSA ;g cPpksa dh vk;q o ckSf)d Lrj ds vuq:i ugha gSA cPps 
u rks bu vaxksa dks ns[k ldrs gSa vkSj u bu ij dksbZ iz;ksx gh dj 
ldrs gSaA vf/kdrj vkarfjd vaxksa dh rks mUgsa vuqHkwfr Hkh ugha gksrhA 
vr% bl iwjh tkudkjh dks jVus ds vfrfjDr D;k fd;k tk ldrk 
gS\ bUgha d{kkvksa esa cy] dk;Z vkSj ÅtkZ tSls lS)kafrd fo"k; vkSj 
mldh ifjHkk"kkvksa dks tcju Bwalk x;k gSA vPNk rks ;g jgrk fd 
blls igys cPpksa dks fctyh] fofHkUu b±èkuksa vkfn dh O;kogkfjd 
tkudkjh ls Hkyh Hkkafr ifjfpr gksus fn;k tkrkA

vusd fo}ku ,oa fk{kkdehZ ekurs gSa fd ?kkrkadh xfr ls c<+rh 
1⁄4gj dqN o"kks± esa nqxquh gksrh1⁄2 foKku dh tkudkjh dks vkxeh ihf<+;ksa 
rd igqapkus dk ,dek=k mik; ;gh gS fd fofHkUu inkFkksZ vkSj izfØ;kvksa 
ij le; u yxk dj dsoy lkekU; fl)karksa ij t+ksj fn;k tk;sA8 
kk;n blh dkj.k tho foKku fo"k; esa izosk djrs gh cPpksa dk 
lkeuk tho txr dh jkspd rFkk O;kogkfjd tkudkjh @ vuqHkwfr dh 
ctk; ̂mn~nhiu ds izfr vuqfØ;k*] ̂vuqdwyu* vkfn O;kid fl)karksa 
ls gksrk gSA izkFkfed fk{kk ds laca/k esa /;krO; gS fd vkt ds Hkkjrh; 
cPps dh vkSlr ckSf)d {kerkvksa ds eísutj ;g iz.kkyh fcYdqy 
vuqi;qDr gSA bu lkekU; fl)krksa dks le>us ds fy, Bksl mnkgj.kksa 
dh vko;drk gSA tc rd cPps bu mnkgj.kksa ls Hkyh Hkkafr ifjfpr 
u gksa] rc rd muds fy, ;s fl)kar gok esa gh jg tkrs gSaA m/kj] 
O;kogkfjd izÑfr&v/;;u dh cPpksa esa tks {kerk;sa gSa] mudks iq"V 
djus ds fy, ikB~;Øe esa i;kZIr lkexzh ugha jgrhA

O;kogkfjd n‘f"V ls mi;ksxh fo"k;ksa ij vDlj ikB~;Øe esa oSls 
gh cgqr de /;ku fn;k tkrk gSA ,sls fo"k;ksa dks kkfey fd;k Hkh 
tkrk gS rks ,sls vk;q Lrj ij tgka mldk dksbZ mi;ksx ugha jgrkA 
mnkgj.kkFkZ] LokLF; foKku ds varxZr vusd jksxksa vkSj muls cpus 
ds mik;] i;kZoj.k ds varxZr lkeqnkf;d lQ+kbZ ds rjhds] fofHkUu 
nq?kZVukvksa ds gksus ij rqjar djus ;ksX; dk;Zokgh] bR;kfn ;fn d{kk 
8] 9] 10 ds ikB~;Øe esa gksrs rks fo|kFkhZ bu dk;ksZ dks okLro esa 
:fpiwoZd djrs vkSj ykHkkfUor gksrsA ijarq ,sls fo"k;ksa dks vfopkfjr 
<ax ls d{kk 3] 4] vkfn] ds ikB~;Øe esa Mky fn;k x;k gS tgka ;s 
ek=k fdrkch tkudkfj;ka cu dj jg tkrs gSaA 1⁄4ikB~;Øe dh foLr‘r 
ppkZ ds fy, lanHkZ9] 10 ns[ksaA1⁄2

fk{kdksa ds izfk{k.k esa Hkh iz;ksx] iznkZu] Hkze.k vkfn fof/k;ksa 
dks vf/kd egRo ugha fn;k tkrkA kk;n bldk ,d dkj.k ;g gS 
fd lS)kafrd vkSj vk;q ls csesy ikB~;Øe dk cks> xys iM+ tkus ls 
fk{kd vkSj muds izfk{kd Hkh foKkuksUeq[khdj.k dks Hkwy tkrs gSaA 
ifj.kke ;g gksrk gS fd pkan rkjksa dks ns[kus tSlh ljy vkSj jkspd 
xfrfof/k;ka Hkh cPpksa dks djkus esa fk{kd Lo;a dks rS;kj ugha ikrsA
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gekjs vuqHko esa vk;k fd fl)karksa o vkSipkfjd ifjHkk"kkvksa 
dh ctk; ̂izÑfr ls izR;{k ifjp;* djkus esa cPps vkuafnr Hkh gksrs 
gSa vkSj foKkuksUeq[k HkhA bl fnkk esa pyrs gq,] mnkgj.kr;k] ekuo 
kjhj ds ckjs esa kq: dh d{kkvksa esa mUgha vaxksa dh vksj /;ku fnyk;k 
x;k tks izR;{k nh[krs @ lw>rs gSaA kjhj fØ;k dks le>us ds fy, 
kq: esa fofHkUu ra=kksa dks ugha cfYd Hkw[k] I;kl] uhan vkfn izo‘fÙk;ksa 
dks fy;k x;k vkSj O;kogkfjd LokLF; foKku dks buds lkFk tksM+k 
x;kA ikuh ds lzksrksa vkSj ikuh dh lQ+kbZ ls lacaf/kr vusd xfrfof/k;ka 
djkbZ xb± & losZ{k.k Hkh vkSj lQ+kbZ lacaf/kr midj.kksa esa ifjp; HkhA 
gok] ikuh] feV~Vh] pqacd vkfn ds lkFk iz;ksx cgqr gh jkspd jgrs 
gSa & buesa ls dbZ iz;ksx ikB~; iqLrdksa esa Hkh fn;s x;s gSaA vkdkk 
esa pkan&rkjksa dks ns[kus laca/kh xfrfof/k;ka11 Hkh bu cPpksa rFkk cM+ksa 
dks leku :i ls vkdf"kZr djrh gSaA dqN iz;ksxksa dk mís; fdlh 
fl)kar foks"k dk mnkgj.k nsuk gksrk gS 1⁄4tSls gok ncko Mkyrh 
gS1⁄2 ns[kus esa vk;k gS fd cPps ,slh ?kVuk dks vkp;Z vkSj /;ku ls 
ns[krs gSa 1⁄4tSls lkbQ+u }kjk ikuh fudkyuk1⁄2 vkSj mldks dbZ izdkj 
ls djds mlls ifjfpr gksuk pkgrs gSa vkSj mUgsa bldk volj nsuk 
ykHkdkjh gksxkA tgka rd ?kVuk ds dkj.k dk laca/k gS] os lksprs 
rks vo; gSa vkSj vius gh <ax ls crkrs Hkh gSa] ijarq vko;d ugha 
fd os oSKkfud kCnkoyh esa mls mrkj ldsaA bldk dkj.k ;g gS 
fd ncko] cy] dk;Z ÅtkZ] kfDr vkfn fofHkUu ifjHkk"kkvksa ds iwjs 
<kaps ls os :&c&: ugha gSaA vr% fuEu izkFkfed Lrj ij ,sls iz;ksxksa
dks fn[kkrs le; eq[;r% ?kVukvksa ls ifjp; djkrs gq, cPpksa dh 
:fp c<+kus ij /;ku nsuk pkfg,( fu"d"kks± dks oSKkfud kCnkcyh esa 
mrkjus dk dk;Z ckn ds o"kks± ds fy, NksM+k tk ldrk gSA

4- lkekftd v/;;u

fk{kk dk loZlkekU; fl)kar] izR;{k ls vizR;{k dh vksj] LFkwy ls 
lw{e dh vksj] ewrZ ls vewrZ dh vksj] ;gka Hkh ykxw gksrk gSA izkjafHkd 
fk{kk esa lkekftd v/;;u ds varxZr vko;d gS fd cPps vius 
vkl ikl ds lekt dk izR;{k v/;;u djsa] izs{k.k djsa] vkadM+s 
,d=k djsa] fp=k cuk;sa] leL;kvksa dks igpkusa vkSj mudks nwj djus esa 
viuh LokHkkfod Hkwfedk dks fuHkk;saA bl Øe esa geus cPpksa }kjk 
vius leqnk; ds yksxksa dk lkekftd losZ{k.k] laLFkkxr lqfoèkkvksa 
dk izR;{k ifjp;] i;kZoj.kh; lQ+kbZ vkSj is;ty dk losZ{k.k] 
vius xkao @ kgj @ fo|ky; @ {ks=k dk ekufp=k cukuk] okLrfod ,oa 
dkYifud ;k=kk,a vkSj buds varxZr {ks=k ds izkÑfrd] vkS|ksfxd rFkk 
lkekftd igyqvksa ls ifjp; vkfn xfrfof/k;ka djkbZ gSaA buls cPps 
vf/kd ltx vkSj foKkuksUeq[k gq, gSa

ijUrq ikB~;Øe&fuekZrk ;gka Hkh cPpksa ds uktq+d fnekxksa esa vf/kd 
ls vf/kd futhZo Kku Bwalus ds fy, mrkoys gSaA izpfyr ikB~;Øeksa 
esa d{kk 3 esa vius jkT; dh] d{kk 4 esa Hkkjr tSls fokky nsk dh] 
vkSj d{kk 5 esa foo dh foLr‘r tkudkjh cPpksa dks ;kn djuh 
iM+rh gSA ikB~;Øe fuekZrkvksa dks kk;n ,slk yxrk gS fd oSfod 
xkao ds ge ukxfjdksa ds fy, LFkkuh; tkudkfj;ka vkSj ?kVuk;sa vfr 

{kqnz vkSj egRoghu gSa] ijarq foKkuksUeq[khdj.k ds fy, rks gesa ogha 
ls kq: djuk gksxk ^ftl fLFkfr esa cPps vkt gSa*A vkSj vkt dh 
fLFkfr ;g gS fd d{kk 3] 4] 5 ds vkSlr fo|k;hZ dk /;ku vkdf"kZr 
okyh ?kVuk;sa vf/kdrj LFkkuh; gh gksrh gSaA

d{kk 6 vkSj mlls Åij dh d{kkvksa esa ckdk;nk foofo|ky; 
ds <jsZ ij ikB~; iqLrd rS;kj dj nh xbZ gSaA cPpksa dh ikB~; iqLrd 
^dSlh ugha gksuh pkfg,*] blds cf<+;k mnkgj.k ds rkSj ij ,u-lh-
bZ-vkj-Vh- }kjk izdkfkr d{kk 6 dh bfrgkl laca/kh ikB~; iqLrd12 
ns[kh tk ldrh gSA igys gh v/;k; esa fo"k; ds ewyHkwr fl)kar 
,oa mlds izfriknu ds ihNs fufgr lksp dks Hkh le>k fn;k x;k 
gS] ifjHkk"kk;sa Hkh ns nh xbZ gSa] ys[kd rFkk vU; fo}kuksa ds chp tks 
lSa)kafrd erHksn gSa] muds en~nsut+j ys[kd dh ekU;rkvksa dks Js"B 
fl) kCnksa dk iz;ksx fd;k x;k gS] tks u dsoy kCn ds rkSj ij 
cPpksa ds fy, u;s gksaxs] cfYd muesa ls vusd dh voèkkj.kk Hkh 
mlds eu esa ugha gksxhA cPps dh iwjh kfDr ;k rks fujFkZd kCnksa 
dks jVus esa ;k muds fufgrkFkks± dks le>us esa yx tkrh gS vkSj 
og bfrgkl dk lk{kkRdkj djus esa vlQy gks tkrk gSA vr% og 
foKkuksUeq[k Hkh ugha gks ikrkA

lkexzh dgka ls yk;sa\

vDlj ;g lquk tkrk gS fd iz;ksxksa] iznkZuksa rFkk O;kogkfjd dk;ks± 
ds fy, vko;d lkefxz;ka cgqr egaxh gSa] vr% Hkkjr tSls fuèkZu 
nsk esa Ldwyksa esa budk iz;ksx O;kogkfjd ugha gSA bl rdZ dks ekuk 
ugha tk ldrkA ;fn vQ+ljksa vkSj fk{kdksa ds osruksa ij Hkkjr ds 
vkSlr O;fDr dh vk; ls nlksa xq.kk vf/kd [kpZ fd;k tk ldrk gS] 
Hkouksa ij Hkh blh vuqikr esa [kpZ fd;k tk ldrk gS] ijarq NksVs&NksVs 
vkSt+kjksa] midj.kksa] [ksy lkefxz;ksa vkSj fk{k.k lkefxz;ksa ij dqy 
ctV dk ikap&nl izfrkr Hkh ugha] rks bldks fdlh Hkh izdkj mfpr 
ugha Bgjk;k tk ldrkA cPpksa ds lh[kus ds fy, izHkkoh] vkd"kZd 
,oa fVdkÅ lkefxz;ka miyC/k gksuh gh pkfg,aA ijarq ;gka vuqHko 
ds vk/kkj ij ;g crk nsa fd tgka dksbZ cM+h /kujkfk miyC/k ugha 
gSa] ogka Hkh mi;ZqDr lHkh xfrfof/k;ka cgqr de [kpZ esa djkbZ tk 
ldrh gSaA tgka dksbZ iz;ksxkkyk ;k odZkki ugha gS] ogka Hkh djkbZ 
tk ldrh gSaA

fu"d"kZ ,oa milagkj

cPpksa dh foKkuksUeq[k cukus esa izkjafHkd fk{kk dh fu.kkZ;d Hkwfedk 
gks ldrh gSA bl laHkkouk dks ewrZ :i nsus ds fy, fofHkUu
d{kkvksa esa fofHkUu fo"k;ksa dks i<+kus esa dbZ ,slh fof/k;ka fodflr
dh xbZ gSa ftuls cPps izs{k.k] iz;ksx] oxhZdj.k] lkekU;hdj.k]
dk;Z&dkj.k laca/k igpkuus] ubZ&ubZ oLrqvksa ds fuekZ.k vkfn dk 
vH;kl djrs gSaA blls os izÑfr o lekt ls ifjp; djrs gS]
fofHkUu fo"k;ksa ds varxZr vkus okys lkekU; fl)karksa] ifjHkk"kkvksa] 
vo/kkj.kkvksa vkfn ls lk{kkRdkj 1⁄4^nksLrh*1⁄2 djrs gSa vkSj foKkuksUeq[k 
gksrs gSaA
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bu fof/k;ksa vkSj ,slh vU; fof/k;ksa dks viukus ls igys nks 
vko;d krks± dk mYys[k fd;k x;k gS µ ekr‘Hkk"kk @ LFkkuh; Hkk"kk 
dks ek/;e cukuk vkSj fk{k.k esa izs{k.k] fuekZ.k vkfn dh dsUnzh; 
Hkwfedk dks ekuukA nksuksa krs± vyx&vyx ugha gSa] cfYd vkil
esa tqM+h gSaA nksuksa dk dqy rkRi;Z gS ,d ,slk okrkoj.k cukuk
ftlesa jVus&jVkus dh ctk; izÑfr vkSj lekt ds fofHkUu vk;keksa]
inkFkks± vkSj ?kVukvksa ds lkFk izR;{k ifjp; gks] fl)karksa ds lkFk
lgt <ax ls lk{kkRdkj gks vkSj bl dk;Z esa dgus&lquus]
fy[kus&i<+us] ns[kus&djus cukus vkfn dh xfrfof/k lgt&LokHkkfod 
<ax ls gksA

fk{k.k dh foKkuijd fof/k;ksa ds fodkl gsrq igys Hkh dk;Z 
gqvk gS vkSj vkxs Hkh bldh t+:jr gSA fodkl ds lkFk&lkFk bu 
fofèk;ksa ds lE;d~ ewY;kadu dh Hkh vko;drk gSA fofHkUu izdkj 
ds fk{kk fudk;ksa 1⁄4vkSipkfjd @ vukSipkfjd1⁄2 esa mi;qZDr fof/k;ksa dk 
iz;ksx djds geus cPpksa ds foKkuksUeq[k gksus dk vuqHko rks fd;k 
gS] ijarq budh mi;ksfxrk ds oLrqijd ewY;kadu dh dksbZ fof/k 
vkSj iSekuk miyC/k ugha gSA ,slh fof/k vkSj iSekus dh [kkst 1⁄4vkSj 
bl izu dk mÙkj Hkh] fd D;k ,slk dksbZ iSekuk gks Hkh ldrk gS\1⁄2 
Hkfo"; ds dk;Z ds fy, ,d egÙoiw.kZ laHkkouk gSA

ikB~;Øe dh iqujZpuk esa Hkh dkQ+h dk;Z djus dh t+:jr gSA 
bldh ,dek=k dlkSVh ;g ugha gksuh pkfg, fd c<+rs gq, Kku dks 
dSls nl o"kks± esa fo|kFkhZ ds xys mrkj nsaA bls rks lekt esa cPpksa 
dh orZeku lkekftd&kSf{kd&i;kZoj.kh; fLFkfr vkSj cPpksa ds 
euksfoKku ds lkFk tksM+ dj ns[kuk gksxkA gekjs lekt ds fofHkUu 
vk;q oxks± ds cPps lgt gh D;k lh[k ldrs gSa] D;k dj ldrs gSa 
vkSj D;k le> ldrs gSa\ fk{kd D;k fl[kkus] djkus vkSj le>kus 
esa le{k gSa\ bu {kerkvksa dk vkdyu Hkh ikB~;Øe ds fu/kkZj.k ds 
fy, vko;d gSA ;g dk;Z dsoy ,u-lh-bZ-vkj-Vh- tSlh laLFkkvksa 
ls ugha gks ldrk( fk{kdksa rFkk yksxksa ds dk;Z djus okyh Lo;alsoh 
laLFkkvksa dh Hkkxhnkjh egÙoiw.kZ gksxhA

mi;qZDr fnkkvksa esa dk;Z fd;k rks tk ldrk gS] ijarq O;ogkj esa 
og dgka rd fk{kk ra=k esa mrj ik;sxk] blesa lansg gksuk LokHkkfod 
gSA vc fk{kk ds ek/;e dks gh ysaA nsk esa vkSj nqfu;k esa kk;n 
gh dksbZ fk{kkfon gks tks izkFkfed fk{kk ds fy, vaxzst+h ek/;e 
dh odkyr dj ik;sA ijarq vaxzst+h ek/;e fQj Hkh èkM+Yys ls py 
jgk gS vkSj ^cf<+;k* ekuk tkrk gSA vr% ge ;g izu mBkus ds 
fy, fook gksrs gSa fd gekjk lekt izkFkfed fk{kk ds mís; dks 
dSls ifjHkkf"kr djrk gSA ;fn ge vius vkl ikl /;ku ls ns[ksa 
vkSj fk{kk ds uke ij tks dqN py jgk gS mls le>us dk iz;kl 
djsa rks bl fu"d"kZ ij igqap fcuk ugha jg ldrs fd lekt fk{kk 
ds mís;ksa esa foKkuksUeq[khdj.k dks dksbZ foks"k egRo ugha nsrk] 
u gh mls cPpksa ds cgqeq[kh fodkl dh vf/kd ijokg gSA ge 
Lrj dh fk{kk dk lcls izeq[k mís; lQ+sniksk] Åaps&ls&Åaps in
izkIr djuk gSA fk{kk lÙkk dk xykdkV gksM+ esa ,d kL=k gSA

fuLlansg] izkFkfed fk{kk dks bl kL=k dh igyh /kkj ds :i esa 
ns[kk tk jgk gSA ^fkf{kr* oxZ vius vc rd izkIr foks"kkf/kdkjksa 
dks muds lkFk ckaVuk ugha pkgrk tks dy fk{kk izkIr djds
mlds led{k gks ldrs gSaA vr% Ñf=ke :i ls vaxzsth dks
;ksX;rk dh dlkSVh cukuk vko;d gSA izkFkfed Lrj ls gh
bl vizkÑfrd ckr dks cPpksa dks ?kksV dj fiykuk vko;d 
gSA ikB~;Øe] ikB~; iqLrdksa vkSj iwjs fo|ky; ra=k dh jpuk dks
izÑfr] lekt vkSj Je ls dkVus ds ihNs Hkh D;kk ogh izo‘fÙk dk;Z 
ugha dj jgh gS\

,sls esa dksbZ ,d O;fDr] fk{kd] fo|ky; ;k laLFkk ;fn mi;qZDr 
izdkj dh fof/k;ksa dks viuk dj cPpksa dks foKkuksUeq[k djus dk 
iz;kl djs rks kh?kz gh ekywe gks tkrk gS fd bl izdkj dkslZ iwjk 
ugha dj ik;saxs vkSj ^vfHkHkkodksa dks ,sls iz;kl ds izfr larq"V 
djuk dfBu gS*A dqy feyk dj ;g Li"V gS fd izkFkfed fk{kk esa 
foKkuksUeq[khdj.k ds fy, 1⁄4vkSj O;kid :i esa] cPpksa ds O;fDrRo 
o pfj=k ds cgqeq[kh fodkl ds fy,1⁄2 dsoy kSf{kd] oSKkfud vkSj 
euksoSKkfud Lrjksa ij gh ugha] lkekftd vkSj jktuSfrd Lrjksa ij 
Hkh la?k"kZ djus dh vko;drk gSA

lanHkZ&lwph

1 jkdsk iksiyh ,oa vkksd flUgk] lHkh ds fy, U;wure foKku] fodkl 
Hkkjrh] fckquiqj] i‘- 119&20] 1989

2 mnkgj.k ds fy, nsf[k, K.V. Subbaram, Science and 

Sensibility Manthan (1987) esa ladfyr vusd ys[kA

3 Rakesh Popli, Undergraduate Physics Laboratory Dealing 
with Background Deficiencies of Students, Bull. IAPT, 
Sept. 1991.

4 Rakesh Popli, Common Deficiencies of Under-graduate 
Students is Elementary Physics and Mathematics (to be 

published).

5 [kqkh&[kqkh 1⁄4^,dyO;* }kjk rS;kj d{kk 1 ls 4 dh ikB~;&iqLrdsa1⁄2] 
e/; iznsk ikB~; iqLrd fuxe] Hkksiky] 1988&90 A

6 lqkhyk nkrs] fkkq&okfVdk funsZfkdk] fo|k Hkkjrh] y[kuÅ] 1984  A

7 fxtq HkkbZ c/ksdk] fnokLoIu] eks.Vsljh cky&fk{k.k lfefr] jktynslj] 
pw:] 1987  A

8 mnkgj.k ds fy, ns[ksa Teaching of Science, Report of 
National Seminar at Bhopal in connection with the 

New Education Policy, Eklavya, 1985

9 Rakesh Popli, School Education and the Practical Science, 

Bull Sc., Vol III no. 1. p.46, 1987.

10 jkdsk iksiyh] vkt dk ikB~;Øe% ,d foys"k.k] gkskaxkckn foKku] 
i‘- 46] tuojh 1987  A

11 jkdsk iksiyh] vkdkk&nkZu dk vkuan 1⁄4kh?kz izdk;1⁄2A

12 Romila Thapar, Ancient India (History Textbook for Class 

VI), N.C.E.R.T. New Delhi, 1987.



14   INDIAN JOURNAL OF SCIENCE COMMUNICATION, JULY - DECEMBER  2008

Background

Since the credibility of science depends on meticulous 
process in which each hypothesis builds incrementally 
on all the work that has come before, science is not 
adept at feeding the media’s craving for novelty. That 
science is part of a long and continuous narrative is 
lost in the parody of eureka science and the fantasy 
of instantaneous application. The human and cultural 
values of inquiry, of knowledge and of curiosity, as 
both cause and outcome of science, must be recognised 
and weaved, along with utility, into what gives the 
stories of science their value. The real stories of science 
reflect its values. The noble ideas of science play out 
in real human dramas of competition and failure, of 
frustration and ambition - but most of all - of amazing 
curiosity. Science must find ways to connect to the 
public - not in order to assure short term support but 
to be more fully integrated into our culture.

In this article, the authors offer solutions that could 
lead to more constructive relationships between the 
professions of science and journalism and discuss 
how well informed public relations professionals 
could play key roles in relaying science news to the 
public. Finally, Scientists need PR skills more than 
ever before because the onus of communication is 
upon the scientists themselves.

Introduction

Nearly 50 years ago, the British physicist and novelist 
CP Snow published his famous “two cultures” essay, 
which deplores the widening gulf between scientists 
and their intellectual counterparts in the arts. If Snow 
was alive today, he might have extended his argument 
to apply to the chasm that now exists between science 
and just about everyone else in society, including 
journalists.

Not seen as the public figures like Albert Einstein 
and or Homi Bhabha, scientists in India are generally 
reluctant to venture out of their ivory towers. Shunning 
messy public controversies, they tend to communicate 
only to each other and through the rarified language 
of peer-reviewed journals. Most consumers of news 
never hear about the work of contemporary science : the 
meticulous testing, honing and retesting of hypotheses-
the process that ended the Dark Ages and continues 
to illuminate dark corners of our world.

How can we expect Indians to know anything 
beyond what they happen to remember from their 
science class? Journalists certainly don’t tell them. 
When is the last time you heard a reporter explain 
in print or on the air that a scientific hypothesis is 
elevated to a ‘theory’ only after it is supported by 
overwhelming observational and experimental evidence 
and is widely accepted by the scientific community? 
Sure, evolution is a theory - and so is Mendelian heredity 
and Newtonian gravitation.

When is the last time you heard a journalist explain 
that the scientific process is not about ‘proving’ 
anything? Instead, it’s about constructing a hypothesis, 
disproving it, and then developing a better one that 
offers a slightly fuller explanation of the natural world 
as we experience it. The cycle never stops. Science will 
never prove, in an absolute sense, that emissions of 
carbon dioxide from man-made sources are contributing 
to global warming, but science can show –  and has 
shown - that no other idea comes anywhere nearly as 
close to explaining what’s happening to our world.

And when is the last time you heard a journalist 
explain that science’s supposed ‘weaknesses’ are 
actually its great strengths? Always self critical, the 
best scientists freely acknowledge the uncertainties 
that remain in even the most sophisticated theories. 
That’s the way science corrects its mistakes, but it is 
a grave shortcoming in a sound bite world that prefers 
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brash sloganeering. Nor is science adept at feeding 
the media’s craving for novelty, since the credibility 
of science depends on a meticulous process in which 
each hypothesis builds incrementally on all the work 
that has come before.

But do scientists tell science as true story, as real 
narrative?

Unfortunately, the telling of science is too often 
lost in jargon, technicality and obscurity. Scientists fail 
to share the simple wonder, for example, that cancer, 
a disease we all at some point, unfortunately get to 
experience, is due to damage to the real instructions 
that guide the behavior of cells  –  or that the most 
basic cycle whereby one cell gives rise to two has a 
real physical mechanism  –  an amazing machine that 
we can know.

The story is not the names – chromosomal 
translocations, tumor suppressor genes, cycling 
dependent kinases, but the naming. It is that mystery 
gives way to manifest beauty and we can actually 
give name to things that exist in the physical world 
that we inhabit.

According to the 1998 Science and Engineering 
Indicators, Americans register the highest level of 
confidence in the promise of science and technology 
to make life better when compared to the citizens of 
13 other industrialised countries. We have no data on 
what is the confidence level among Indians. This report 
emphasised the powerful connection that Americans 
make between science and its expected application. 
This connection is fueled by how science is presented 
through the media. But reporting about scientific 
discovery is different from telling great stories of 
scientific inquiry.

It is not surprising that interest in science stories is 
so often wrapped in a need to justify the effort. The 
scientific pursuit is justified by ‘the discovery’ and
the discovery is justified by its utility. More often 
than not the media assign to the science its value and 
too often miss its riches. The utility of discoveries in
science is actually remarkable. Despite the marvel of 
the utility, the real product of science is knowledge 
and insight and the bridge between discovery and 
application is often tenuous. Most often the discovery 
itself is, in fact, simply the creation of the scientific 
ability to articulate the newly possible. That is its true 
and immediate futility – to make the unimaginable 
imaginable. What links scientific breakthrough (a 
leap in knowledge and understanding) to a medical 

breakthrough (a true and valuable application) are many 
things - but most of all time. Herein lays one of the 
most difficult aspects of the public understanding of 
science.

Difficulties in public understanding of science

The sources of tensions between science and journalism 
can be explained by the occupational subcultures, or 
what the French sociologist Pierre Bourdieu calls 
‘habitus’ (ways of holding and orienting oneself and 
the practical ability to cope with a wide range of 
situations unconsciously). Journalists see themselves 
as engaging in criticism, entertainment and information. 
Scientists continue to want scholarly communication 
and public education about science and expect this 
to come from journalists. In truth, journalists are as 
concerned about accuracy as scientists and scientists 
in turn are as concerned about making knowledge 
accessible to audiences.

Take the term ‘research’ as an example. Both
groups use similar words but with different meanings, 
and they have no idea that this is the case. Scientists 
are heirs of Enlightenment thinking, and approaches 
to their work and the ways they write and talk
about it are generally unconscious. Journalists are
heirs of another significant social tradition. As
members of the ‘Fourth Estate’, they regard themselves 
as the protectors and watchdogs of democratic
ideals. While this view is often more in the forefront
of their thinking, they don’t perceive it as an obstacle
to finding out the truth (or, more accurately, the 
‘truths’) about science.

Given these orientations, once a sense of 
misunderstanding develops, each becomes wary of the 
other. In fact, in the name of professional integrity, 
members on each side can be led into some fairly 
unprofessional actions. Journalists sometimes forget 
their usual tools of the trade. They stop asking questions 
and rely uncritically on publicity releases. They avoid 
talking with scientists and resort to using stereotypical 
frameworks from past reporting experiences. Scientists 
also may refuse to speak with members of the media by 
not returning calls in time to meet publication deadlines. 
In terms of public accountability, some scientists regard 
their responsibility for reporting their findings to be 
to grant makers, as opposed to the public at large, 
and thus don’t feel a need to respond to journalists’ 
queries. Journalists, with some justification, think they 
have a role in scientists’ accountability to a wider 
public interest.
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Given the resilience of the tension and conflict 
between these two professions, it seems surprising 
that researchers continue to propose the same sorts 
of solutions  -  science education for journalists and 
communication skills training for scientists. Many 
journalists (as distinct from science writers) opted out 
of studying science in school, so when in the course 
of general reporting they find themselves assigned to 
science stories, they are unlikely to welcome more 
science study. And some scientists are reluctant 
starters when it comes to interacting with journalists 
and are unlikely to voluntarily undertake media 
training. Perhaps a different approach to the problem 
is needed.

Need for creative science story telling

The ethos of science was articulated by Leonardo 
da Vinci 500 years ago – “A bird is an instrument 
working according to mathematical law” replacing the 
medieval mystical view that it was the soul of the bird 
that embodied the nature of flight.

If we truly want science to be celebrated and 
enable the expression of the creativity of scientists, 
it will take more than well disposed appropriation, even 
more than vocal advocates; it will take a society that 
truly values the science and the scientists much as 
Renaissance Florence valued its art and its artists. It 
will take a society that sees its own historical narrative 
as, in part, the narrative of its science.

A culture, a civilisation is defined by the stories 
it tells and by the narrative it sees itself as creating 
and transmitting. For us, stories of science are among 
the most precious and most powerful. For science to 
truly thrive in a society, the stories of science must be 
central to how we attempt to understand our world and 
ourselves. They embody the very assumptions we make 
about how we come to know things and what we see 
as progress. Thus, science itself can help us define our 
sense of identity and our attachments to history - its 
effects not imposed on us by a mysterious community 
of distant scientists but part of us. Its progress can mark 
our culture’s passage through time and the footprints 
we will leave as our history.

That science is part of a long and continuous 
narrative should not be lost in the parody of eureka 
science and the fantasy of instantaneous application. We 
must be careful to recognize the human and cultural 
values of inquiry, of knowledge and of curiosity as 
both cause and outcome of science and weave them, 

along with utility, into what gives the stories of science 
their value.

There is another facet of science that is central to 
a society being able to adopt it as part of its central 
narrative. It is what John Gardner spoke of when he 
called for ‘moral fiction’ in literature. He wrote not of 
moralising sermons but of stories that allow people to 
sift through competing values and thereby experience 
which values people want to live with. The real stories 
of science reflect its set of values – the freedom to 
reject past assumptions; the possibility that the future 
is different from the present and these differences are 
made that way by our own work and by our own 
knowledge, that power can come from evidence 
and not authority. These noble ideas play out in the 
sweat and grime of real human dramas of competition 
and failure, of frustration and ambition – but most of 
all – of amazing curiosity.

It is also increasingly clear that science is 
inextricably bound up in ethics and philosophy – from 
the splitting of the atom to deciphering the genetic 
code to cloning Dolly. Few things better support 
the argument that science is an essential part of the 
cultural narrative than the fact that some of the most 
compelling and pressing ethical and philosophical 
concerns are now born of our science.

In a world of sound bites and journalistic stories, 
the need for narrative remains.

Need to reach out

Today in India scientists are fortunate to be experiencing 
unstinted government support, at least for some of the 
science. Scientists need to worry how deep that support 
is. Is the support anchored in an understanding of 
science or in identification with the scientific narrative 
as one we all share? It is a real possibility that this 
support exists in a state of grace in a society not 
truly scientifically literate. While we are interested in 
science, as a society our hold on the nature of scientific 
inquiry, of the nature of evidence and of the difference 
between evidence and belief is tenuous.

At the practical level, gone are the days when 
technical professionals could throw their findings on 
the table and walk away letting ‘the facts speak for 
themselves’ and allowing others to make what they 
will of them. Viewers, readers and listeners are the 
taxpayers who fund much scientific research. They are 
also the consumers who buy the products resulting 
from the research. They are the public who rely on 
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you to protect their natural resources and they need 
to understand your work. In most cases, they want 
to. When the public expects to be engaged in the 
public policy process, the competitive edge scientists 
need, to explain their work, is communication skill. 
Communicating scientific findings is partly explain 
and partly persuade the lay public. Here the scientists
are trapped between appropriately qualifying your 
findings as is common practice in the field, and 
appearing to not be committed to them in the eyes 
of the public.

All scientists are responsible for the products of 
their labors. Being able to clearly explain what their 
findings mean and what alternatives are left based 
on those findings, ensures that their work is not 
misused, or if it is, they are a willing participant in 
it. And rare will be a technical expert who doesn’t 
want his work to be understood, acknowledged and 
supported by someone. For that to happen, however, 
shared meaning must occur and therein, too frequently, 
resides the problem.

Scientists and technical professionals consider 
their biggest ‘audience’ their peers. Certainly that’s 
true when getting work reviewed for publication or 
presentation at a conference. The language of science 
is impersonal and technical while those interested in 
scientific work mostly find the results very personal 
and frequently emotional. And the bottom line is this, 
if the public can’t understand scientists, they will reject 
what the scientists say.

So how do you effectively separate what you
are doing (which is presumably science) from the
non-science and the nonsense that is so prevalent 
today?

Bridging the chasm between journalism
and science

Efforts to bridge the chasm between mass market 
journalism and mainstream science are confronted
with many problems. The market forces driving 
journalism away from serious science coverage
are too strong to wish away with a five point action 
plan. But surely there are some steps to improve 
coverage.

To begin with, teaching journalists scientific 
reasoning is vital. We should give that training not 
only to reporters who are new to science related 
beats, but also to those who cover business, politics, 
culture or work in just about every other corner of the 

newsroom, and to editors, too. In one way or another, 
all of those journalists cover science, whether or not 
they realise it.

Just as importantly, graduate and undergraduate 
journalism programs must offer, and even require, more 
science related courses. Again, the emphasis should 
be on scientific reasoning, not merely the acquisition 
of dry facts.

The goal of such training should be to give reporters 
enough confidence to make reasoned judgments about 
the scientific legitimacy of competing arguments 
whenever they’re doing a story about a controversial 
issue, whether it is global warming, stem cells, 
intelligent design, or something else. Reporters should 
be sensitised on how and why to resist the journalistic 
perversion of Newton’s third law of motion — For 
every assertion in a news story, there must be an equal 
and opposite assertion. Phoney ‘balance’ is the bane 
of science journalism.

And finally, scientists have to internalise the 
importance of story telling, especially in science 
journalism geared to mass audiences, even as scientists 
teach the subtleties of cutting edge science, they should 
never stop talking about compelling narrative, clear 
explanation, and coherent organisation. Because if a 
reporter can’t tell a story, it doesn’t matter how much 
science she knows.

In short, scientists need to do all they can to
show reporters how, even within the tight constraints 
of the sound bite society, it is possible to cover
science stories in ways that do credit to both science
and journalism. Once scientists start doing that, 
scientists will start climbing down from those
ivory towers, and maybe our readers and viewers 
won’t be quite so quick to assume that all opinions 
are created equal.

The role of Public Relations

Public Relations could help take the science-journalism 
relationship one step ahead. Today even the scientist 
needs public relations. Why? Because there are those 
who might appropriate a scientists work for their 
own purposes. A scientist’s work is complicated and 
frequently communicated through a medium to a mass 
audience and that translation can distort your work. And 
accuracy is the currency of the scientific profession. 
To ensure the highest probability for accuracy in 
translation, scientists need the kind of professional 
who speaks that language.
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Research colleagues in the social sciences make 
the occasional raids on scientific literature in order to 
appropriate the models for their own use. Complexity, 
chaos, systems theory and others now punctuate the 
social science literature... what might the appropriation 
of the social science models add to the scientific 
vision?

Models in social science include two way interaction, 
systems, integration, symbolic interaction, social and 
cultural contexts, group think theory, social networks, 
uncertainty and ambiguity analysis, structuration and so 
on. What these do is allow us to take the information 
that must be learned by the involved public, to make 
the necessary considerations as to the context and 
methodologies within which the learning must occur, 
the social networks, the prevailing attitudes and so 
on, so that your work has the best chance of a fair 
hearing. In the absence of information, people make 
stuff up.

In the presence of information they cannot or do 
not understand, people ignore it and rely on their 
emotions to fill the gap. Once emotions are engaged, the 
opportunity for dialog is frequently lost. Timothy Ferris 
of U.C. Berkeley recently wrote, “History’s verdict 
on the scientific enterprise will depend not only on 
the knowledge gained through research, but also on 
the extent to which that knowledge is communicated 
to the wider world.” That science speaks for itself is 
simply not true.

Scientists are as entitled to public communication 
assistance as other sectors of society are - but they are 
not entitled to just any PR. Science public relations 

people need to know more about science if they are 
to be effective. Scientists who take up this sort of 
role would also need to understand the needs and 
role of the media.

While the use of sophisticated, slick packages and 
provision of resources from private sector corporations 
and consultancies may not be always appropriate, it 
is critical that scientists and scientific organisations 
provide the same quality and quantity of assistance 
as the private sector does in the interests of enhanced 
science communication.

Another role of public relations is media training or 
coaching. This includes how to answer questions and 
present a news angle. Being able to answer questions 
concisely helps to avoid manipulation and reduces the 
risk of having bits of information (often in sound bites) 
taken out of context.

Scientists are also well advised to improve their use
of metaphors and of some creative ‘layering’ 
techniques with text, pictures and graphics. A well 
cited communications scholar said, “While in general 
the truer and better cause has the advantage  ..... no
cause can be adequately defended without skills in
the tricks of the trade”.

Scientists need public support for this to occur 
and that support is built on a clear and honest 
understanding of what it that scientists are trying 
to do. The responsibility for communicating this 
information is with the scientists. It is a tough job, 
but there is really no one better qualified to do it than 
the scientists themselves. n
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Science communication is riddled with several 
intricate problems : lack of enthusiasm on the part 
of scientists to interact with general public and mass 
media; conflicting and indefinite views on scientific 
findings and facts among scientists themselves, non 
recruitment of journalists having special background 
of science knowledge by newspaper editors; lack of 
unanimity in science knowing community regarding 
sub categorisation of science topics, etc. These
issues require special attention. Scientists, who
generally get funds for their work from tax payers, 
owe a duty to the public to explain their research 
findings either directly or through mass media.
Trained journalists should dare to question even the
top scientists regarding their research matter, since
close questioning often results in arriving at concrete 
and correct facts. Sub categorisation of science
topics is inherently difficult, since science is expanding 
rapidly in all dimensions often inter disciplinary
and intriguing. In India, mass illiteracy and gradually 
declining interest in science education in the upper 
strata of society are additional hurdles. Perhaps due 
to this, there is no significant increase in science 
coverage in Indian national dailies. However this
may be regarded as a transitory phase. It is
anticipated that the print media, aided by internet,
will have a brighter, livelier and more attractive 
look and go a long way in strengthening science 
communication.

Joule showed the way

That was 1847. A public meeting, consisting of laymen, 
was being held. There, James Prescott Joule, a celebrated 
English physicist of the nineteenth century, divulged 
his most important scientific principle for the first time. 
His pronouncement dealt with a fundamental idea of 
physics, which states that, when force is destroyed by 
percussion, energy (mechanical) is transformed into 
equivalent of heat (energy).

This simple event, involving masses directly, rather 
than any research journal, has many implications. This 
has illustrated the self confidence of a scientist that 
he (a scientist) can make intelligible his complicated 
theories to the laymen. This further emphasises that 
a scientist, living in a democratic society and using 
the tax payers’ money for his research works, owes 
a responsibility to the society and should offer an 
explanation to the public that their hard earned taxes 
have been properly utilised for their well being and 
benefit.

Scientists owe it to the society

D.W. Burkett has dealt with this matter with due 
weightage, when he writes, “new roles have been thrust 
upon the scientists. These derive partly from public 
trust accompanying the acceptance of public money, 
from the need for more leadership and coordination 
and from the size and cost of scientific understanding... 
Accompanying the changing role of the scientist in the 
society has been his acceptance of new responsibility 
to report to the society which sustains his activity. In 
some cases the reports fulfill the legal requirements 
under government contracts. But more and more the 
scientist seeks public understanding. One manifestation 
of this is increased cooperation with the press. However 
it should be said that this cooperation was desired 
more by the press than by scientists.”

The scientist has a basic duty of creating public 
awareness about his works and other related scientific 
investigation. In fact many scientists have shouldered 
this responsibility to an admirable extent, such as, Issac 
Assimov. Despite his preoccupation with fundamental 
research works, he found time for writing popular paper 
back editions on genetic code a - complicated and 
recent topic of that time.

However, many critics are not satisfied with 
the extent of cooperation extended and initiatives 
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undertaken by the scientists in creating public awareness 
in science, in general - at least about their research 
works. In this context, Gerald Holton, Prof. of physics 
at Harvard, may be quoted : “Too many scientists have 
forgotten that, especially at a time of rapid expansion 
of knowledge, they have an extra obligation and 
opportunity with respect to wider public, that some 
of the foremost research men, including Newton and 
Einstein, took great pains to write expositions on the 
essence of their discoveries in a form intended to be 
accessible to the non scientist.”

Media failure

In the absence of proper communication by scientists, 
technologists, scientific bodies, research and 
development institutes, the situation becomes very 
alarming . The agencies, like the print media, which 
from a vital link between the S & T experts and the 
laymen, fail to perform their duty satisfactorily. Of 
course, the entire blame should not be put on scientists 
alone for this lapse. The media men also have a fair 
share for the lack of proper communication.

M.W. Thistle, Public Information Officer for 
National Research Council of Canada, has rightly argued 
that, “The decision makers in newspapers seldom have 
any idea of the time, background and study needed to 
produce a good item of science; neither do they move 
among scientists to the degree they move among the 
political, economics or social leaders.”

The newspaper editors should change their attitude 
radically towards science in the present S & T dominated 
age, in the way, suggested by Henery A. Goodman, 
Executive Secretary, Council for the Advancement of 
Science Writing, New Jersy, “Even a top reporter, if he 
or she lacks interest in and understanding of these fields 
(science, medicine and technology), will usually botch 
stories on science, medicines, technology, and soon. 
Just as bad, the editor who thinks his general reporter 
can handle these topics, will probably not recognise 
the mess the reporter has made nor understand the 
inevitable bitter complaints from scientists, physicians 
and engineers... Today a slowly increasing number 
of editors realise that covering science, no less than 
reporting on sports, requires special knowledge.”

Problem of categorisation

Apart from this wide gap between men of science and 
newspaper editors, there is a crucial problem regarding 
categorisation of science news. It is maintained by many 
learned people that science news is not well defined. 

To illustrate this, we quote, “Both the scientists and 
science reporter (writers) are divided over the question 
: ‘what is science news?’ The disagreement over this 
question operates significantly in writing about science 
and public affairs” (D.W. Burkett, 1973).

In fact, the topics on science have been so complex 
and often interlinked with different disciplines, that 
it is found to be too intricate to have clear cut 
categorisation.

To illustrate this, we may look into some of the 
following statements :

“The close relation between science and medicine 
often makes it impractical to distinguish between the 
two in staffing a conference of scientists and physicians” 
(D.W. Burkett).

Even while defining chemistry, a very old and 
established branch of science with rich traditions, we 
come across a vague and indefinite statement, such as: 
“Chemistry is what chemists do and how they do it” 
(Joel Hildenbrand, 1957).

D.W. Burkette has extended this view on chemistry 
to science in general, “science is what scientists do. 
Writers can use this statement as a working motto. 
Any journalist who ignores the human element ignores 
vital information by omitting the role man plays in 
the process.”

Of course, introducing a personal element into 
science has many advantages, especially for better 
science communication. But there must be a limit to 
this, so that it will not affect the objectivity or impersonal 
realm of the different branches of science.

Due to different perspectives, in which science is 
held, sub categorisation of science topics is found to 
be at times subjective and arbitrary. To illustrate this, 
we compare the categorisation, devised by VIPRIS 
(Vigyan Prasar Information System) with that of 
Prof. J.V. Vilanilam, in his book entitled ‘Science 
Communication & Development’ (Ref : Appendix).

The sub divisions made by Prof. Vilanilam 
(amounting to sixty, as against sixteen of VIPRIS 
clipset) are exhaustive and cater to the fine distinctions 
that exist between different S & T topics. However, 
Prof. Vilanilam, while conducting a study, was not 
very particular to consider the sixty categories, one by 
one; instead, he combined some of the sub categories 
in his list of sixty and shortened the list of fifteen. 
For example, public healthy, medicine and medical 
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technologic were brought under one head. Similarly, 
energy development and alternative source of energy 
were combined together.

Now the question arises  : Is Prof. Vilanilam’s 
detailed sub categorisation of S & T too ambitious? 
Perhaps the answer is in the negative, because science 
advances by leaps and bounds now-a-days and in this 
process, each category produces several sub categories 
and as time advances, a sub category, so generated, 
becomes an independent category, giving birth to 
new sub categories and like a chain reaction in an 
atomic reactor, the process simply goes on multiplying 
manifold. Hence it is becoming a tough job for the 
science communicator to handle this challenging 
problem, which is inherent in any meaningful science 
reporting.

Scientific attitude in scientists

Even the knowledge of science among scientists 
and science knowing community and the veracity 
of scientific facts need not be taken for granted. As 
a supporting evidence, we quote from the Columbia 
Journalism Review below.

“Scientists at a National Academy of Sciences press 
conference advised that women with a history of breast 
cancer should not nurse their babies. The scientists 
had found some mother’s milk contained particles 
resembling those from viruses known to transmit 
breast cancer in some strains of mice. The (science) 
writers questioned the scientists until many uncertainties 
about the findings were established. The uncertainties 
included lack of proof of any connection between human 
mother’s milk and breast cancer in daughters. Thus a 
scare story was defused by writers.”

“John Lear, science editor of Saturday Review, 
finds most science writers too timid about tackling the 
large public questions with the same degree of critical 
evolution, analysis and scepticism towards science and 
technology that journalists apply to other fields.”

The above excerpts from the Columbia Journalism 
Review illustrates that scientists and science experts 
may go wrong. It should be emphasised that science 
advances through trial and error, arguments counter 
arguments, refutations and debates. Interestingly, these 
are the characteristics of experiments with truth; the 
truth behind the behavior of nature and the natural laws 
that operate hidden behind theses intriguing displays. 
Hence journalists should gather enough strength to 
question even the greatest of scientists and try to 

go deep into the matter, so that they shall not only 
themselves get a clear picture about scientific facts; 
they shall also urge the scientists to review their works 
and reassure that their pronouncements are faultless at 
least at that particular time and the prevailing stage 
of knowledge.

In fact, science is alluring because “there is joy as 
well as wonder in science and the science writer should 
communicate as much of the joy as he can. Fear of 
presenting an unorthodox idea, that may later prove 
unfounded should not inhibit the writer too greatly. 
Discovery and failure are part of the adventure of 
science.”

Scientific attitude in society

Now let us look at the general public. NISTADS (CSIR) 
conducted a survey on behalf of NCSTC in 1990 among 
the residents of Mangolpuri - a resettlement colony in 
West Delhi, comprising residents of about 1.25 lakhs, 
with a ‘relatively low standing’ as compared with the 
metropolitan Delhi’s socio economic environment. The 
final questionnaire, consisting of 26 questions, was 
prepared, covering four broad areas of knowledge, 
viz., astronomy and cosmology, geography and climate; 
agriculture; health and hygiene. Data were collected 
from 16,000 respondents. Random samples were drawn 
and after appropriate statistical tests and computerised 
techniques, following conclusions were arrived at :

(a) 64.3% of the people surveyed considered television 
to be an important source of information, followed 
by radio (44%).

(b) (i) 78.2% of the sampled population knew that the 
shape of the earth is round (may be due to the fact 
that the television is showing a globe before every 
news bulletin).

(ii) 79% knew about dehydration therapy.

(c) In spite of the fact that 37.6% were not exposed to 
any normal education and 58.9% of the illiterates 
of the sampled population were housewives, it 
is heartening to note from the survey that the 
population was not very much superstitious or 
orthodox, for example :

     (i) only 20.2% of the respondents believed that the 
rainbow was Lord Ram’s bow or India’s Bridge; 
and

     (ii) only 35.8% of the respondents believed
that earthquakes occurred when divine powers 
punished human beings and / or when ‘Shesh 
Nag’ changed sides.
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The surveyors concluded that the situation would 
improve much, if all people would be imparted with 
formal education; since they felt, ‘there is no substitute 
for formal and proper education’. Further the study 
reveals that increased exposure to modern mass media 
(like TV) makes the mind free from extra scientific, 
blind beliefs and unscientific attitudes. The role of 
education and more importantly science education will 
undoubtedly instill a sense of belongingness to science, 
at least among the science degree holders.

Prof. Hiller Kreighbaum, chairman of the National 
Association of Science Writers Survey Committee, sees 
“a hopeful time ahead for science popularisation because 
the readership of science news increases directly with 
the number of science courses readers take in high 
school and college.”

Few decades ago, the situation was such that 
D.W. Burkett, author of ‘writing science News for 
the Mass Media’ had remarked, “it is doubtful that 
readers will organize protests, if science and medical 
news is omitted, as they do when comic strips, or 
sports pages are left out” (pp 48-49).

With the advance of science and spread of science 
education, in the meantime, it is normally expected that 
science news will be as important and popular as, if 
not more, comics and sports pages. But unfortunately 
such expectations are belied. One of the reasons for 
mentioning this is based on an editorial of NCSTC 
communication (December 1999) :

“For some years now, instead of bells tolling for 
basic sciences, it is the alarm bells that have been 
ringing — louder and louder with every passing year. 
Just the other day, a well known and sought after 
college (of Delhi University) announced that it still 
had vacant seats for freshers in chemistry (in October) 
– admissions were over in July-August 1999!  All 
over the country, in almost every state, this declining 
trend has been drawing attention....”

Challenges facing science communication

Such a thing should happen defies all logic in this age 
of modern science technology. If parents, students and 
above all, society lose interest in science education, 
it may compel editors to provide less news coverage 
of science matters in print media. In spite of this 
declining trend, there is some hope for the future 
– there is enough to dream for the next decade, as has 
been proposed by Phillip Campbell, editor, ‘Nature’, 
London. He has listed a series of challenges, facing 
science communication, as mentioned below :

1.  How can society keep up with science ?

2.  To what extent and how can the public be involved 
and consulted in dealing with the impact of 
science?

3.  How can we deal with the unexpected Dolly (i.e., 
the cloning of mammal from adults, as in the case 
of Dolly - the sheep)?

4.  How can we reverse the widening of information 
gaps between different parts of the world?

5.  More generally, despite the voluminous coverage 
of science in the media, how can we do better?

Even though Phillip Campbell has observed that 
there is ‘voluminous’ coverage of science in the media, 
a pilot study (N.N. Panigrahi and D. Mahapatro, 1999) 
reveals that there is no significant rise in the Indian 
English dailies, so far as science news coverage is 
concerned. Regarding the future prospect of print media 
in this matter, we shall look at the picture depicted 
by Phillip Campbell :

“A day must surely come when print-on-
paper will be replaced by a conveniently portable,
possibly flexible, screen of equivalent quality 
and readability. That, allied to reliably rapid 
uploading through high speed optical or microwave
transmission, will surely be the point where internet 
will begin to transform the daily lives of those who 
use it. The time scale? My slightly educated guess : 
less then a decade.”
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Appendix

VIPRIS clipset, “which is involved in the compilation 
of science news clippings from 125 odd newspapers and 
magazine, both in English and Hindi language” since 
1995, has 16 subject names, viz. alternative energy, 
agricultural and animal husbandry, anthropology and 
archaeology, astronomy, and space, atomic energy 
and nuclear power, biotechnology, chemical science, 
environment and forest, engineering and technology, 
earth sciences, information sciences and computer, 
life sciences, medicine and health, physical science 
popularisation and miscellaneous.
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As against this subdivision, Prof. Vilanilam has 
worked out sixty sub categories of science and 
technology news, which are as follows:

Aeronautics and aviation, afforestation (social 
forestry), agricultural sciences (like agronomy, 
horticulture, gardening, kitchen gardens, seed 
environment, soil conservation), alcoholism, alternative 
sources of energy (wind, geothermal, gobar, solar), 
astrology (prediction as science), astronomy, atomic 
energy commission, awards and achievement in S & 
T, biographies of Indian and foreign scientists and 
technologists biomedical engineering, biotechnology, 
communication technology (telephone, telegraph, 
all communication except satellite communication), 
computer technology and application, CSIR, 
deforestation, drug abuse, earth science (geology, 
minerals), energy (general), engineering (general), 
environmental pollution & control, food technology 
fisheries, foreign scientific activities, genetic 
engineering, history of S & T, housing for the millions, 
inaugurations and dedications of S & T activities, 
industrial applications of science, inventions and 
discoveries, labour saving devices, mathematical science, 
medical technology, medicines (drug, pharmaceuticals, 
drug prices), military sciences, national laboratories, 
nuclear power projects, occult sciences (black magic, 
contacting the dead), occupational safety, health and 
safety hazards, oceanography, public health (contagious 
diseases, health camp and sanitation), radiation hazards, 
research (general), KSSP activities (Kerala Saastra 
Sahitya parishad) - (such type of voluntary organizations 
may also form a sub category in S & T news), satellite 
and space science (including satellite communication), 
S & T popularisation among masses, S &T policy and 
philosophy, S & T institutions, scientific attitude and 
temper, scientific interpretation of religions, myths, rites 
and practices, social and general science (including 
basics, other than mathematics), super conductivity, 

textile technology, thermal power projects, transport 
systems (railways, transport improvement), university 
science departments (achievements, research projects, 
contributions, etc.), veterinary science, wild life and 
ornithology.
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Environmental journalism in India is evolving as
a profession but it has not so far evolved as a 
professional field of study. In India environmental 
journalism is taught as a subject in journalism which 
is not enough to make an evolved professional, as 
also journalism generally do not attract science based 
students, while academically scientific background is 
very important pre-qualification for environmental 
journalism.

Introduction

Environmental journalism is the collection, verification, 
production, distribution and exhibition of information 
regarding current events, trends, issues and people that are 
associated with the non human world With which humans 
necessarily interact. To be an environmental journalist, 
one must have an understanding of scientific language 
and practice, knowledge of historical environmental 
events, the ability to keep abreast of environmental policy 
decisions and the work of environmental organisations, a 
general understanding of current environmental concerns 

and the ability to communicate all of that information to 
the public in such a way that it can be easily understood, 
despite its complexity.

Environmental journalism falls within the scope 
of environmental communication, and its roots can 
be traced to nature writing. One key controversy in 
environmental journalism is a continuing disagreement 
over how to distinguish it from its allied genres 
and disciplines. However the authors believe that 
environmental journalism should be placed in science 
discipline, even though it needs knowledge of many 
more non science fields (Fig. 1)

History

While the practice of nature writing has a rich history 
that dates back at least as far as the exploration narratives 
of Christopher Columbus, and follows tradition up 
through prominent nature writers like Ralph Waldo 
Emerson and Henry David Thoreau in the late 19th 
century, John Burroughs and John Muir in the early 
20th century, and Aldo Leopold in the 1940s, the 
field of environmental journalism did not begin to 
take shape until the 1960s and 1970s.

The growth of environmental journalism as a 
profession roughly parallels that of the environmental 
movement, which became a mainstream cultural 
movement with the publication of Rachel Carson’s 
Silent Spring in 1962 and was further legitimised
by the passage of the environment related legislation. 
Grassroots environmental organisations made a 
booming appearance on the political scene in the 
1960s and 1970s, raising public awareness of
what many considered to be the ‘environmental 
crisis’, and working to influence environmental
policy decisions. The mass media has followed and 
generated public interest on environmental issues
ever since.

Environment Journalism : Concept and Scope in India
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The field of environmental journalism was 
further legitimised by the creation of the Society of 
Environmental Journalists in 1990, whose mission is 
to advance public understanding of environmental 
issues by improving the quality, accuracy, and 
visibility of environmental reporting. Today, academic 
programs are offered at a number of institutions to 
train budding journalists in the rigors, complexity 
and sheer breadth of environmental journalism. 
There exists a minor rift in the community of 
environmental journalists. Some, including those in 
the Society of Environmental Journalists, believe 
in objectively reporting environmental news, while 
others, believe that journalists should only enter the 
environmental side of the field if saving the planet is 
a personal passion, and that environmental journalists 
should not shy away from environmental advocacy,
though not at the expense of clearly relating facts and 
opinions on all sides of an issue. This debate is not likely 
to be settled soon, but with more recent development 
in the field of journalism as regards environment, it 
seems likely that the field of environmental journalism 
will lend itself more and more toward reporting points 
of view akin to environmental advocacy.

Environmental Journalism and Nature Writing

Environmental journalism traces back its history 
to nature writing. Nature writing is traditionally 
defined as nonfiction prose writing about the natural 
environment. Nature writing often draws heavily on 
scientific information and facts about the natural world; 
at the same time, it is frequently written in the first 
person and incorporates personal observations of and 
philosophical reflections upon nature.

Nature writing encompasses a spectrum of different 
types of works, ranging from those that place primary 
emphasis on natural history facts (such as field guides) to 
those in which philosophical interpretations predominate 
(Lyon 2001)). Some of the subcategories he identifies 
include natural history essays, rambles, essays of solitude 
or escape, and travel and adventure writing.

Modern nature writing traces its roots to the works 
of natural history that were popular in the second 
half of the 18th century and throughout the 19th, 
including works by Gilbert White, William Bartram, 
John James Audubon, Charles Darwin, and other 
explorers, collectors, and naturalists. Henry David 
Thoreau is often considered the father of modern 
American nature writing. Other canonical figures in 
the genre include Ralph Waldo Emerson, John Muir, 
Aldo Leopold, and Rachel Carson.

Environmental Communications and Journalism

Environmental communication is communication 
about environmental affairs. As with other forms of 
communication, environmental communication is both 
an activity / phenomenon and a field of study that, 
not surprisingly, studies the activity / phenomenon 
(Mark Meisner).

As an activity / phenomenon, environmental 
communication is all of the diverse forms of 
interpersonal, group, public, organisational, and
mass communication that make up the social
discussion / debate about environmental issues and 
problems, and our relationship to non human nature. 
Loosely speaking, we can refer to that discussion / 
debate about environmental issues and problems as 
‘environmental discourse’. Also, we can refer to the 
even broader social discussion about Nature as the 
discourse of Nature. Environmental communication 
manifests as the discourse of Nature and its subset, 
the environmental discourse.

As a field of study, environmental communication
is a diverse synthesis of communication and 
environmental theory that examines the role,
techniques, and influence of communication in 
environmental affairs.

Environmental communication is the pragmatic 
and constitutive vehicle for our understanding of 
the environment as well as our relationships to the 
natural world; it is the symbolic medium that we 
use in constructing environmental problems and 
negotiating society’s different responses to them 
(Robert Cox, 2006); pragmatic means the instrumental 
function of educating, alerting, persuading, mobilizing, 
solving, etc., where as constitutive means the creative 
function of helping to shape our perceptions of nature, 
environmental issues and ourselves.

The environmental communication has seven
major areas of study (Robert Cox, 2006)

•    Environmental rhetoric and discourse

•    News media and environmental journalism

•    Public participation in environmental decision 
making

•    Environmental advocacy campaigns

•    Environmental collaboration and conflict 
resolution

•    Risk communication

•    Representations of Nature in popular culture
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Therefore professional approach of down filtrating 
environmental communication in electronic and print 
media is environmental journalism.

Need of Environmental Journalism

The planet’s environmental future will be decided in
the developing world. Home to four-fifths of the
world’s population, the world’s fastest growing 
economies, and the richest remaining pockets of 
biodiversity, these countries will ultimately determine 
how drastically our climate changes, how many
species go extinct, and to what extent our food
chain becomes contaminated.

The local media play a critical role in influencing 
how governments and societies balance growth with 
sustainability. Unfortunately, environmental news is 
given short shrift almost everywhere, particularly 
in the developing world, where reporters are often 
assigned to cover this field without any training in 
environmental or scientific issues. They also face 
tremendous pressures from powerful local interests, 
the advertisers who support their companies, and even 
their own editors.

Professional approach to environmental 
Journalism

Environmental journalist often commits professional 
mistakes when highlighting any of the environmental 
issue. This mostly happen because of the following 
reasons

1.  The journalist do not posses required scientific 
information to handle the issue this happens mostly 
in developing countries like India, as the journalism 
education attracts more students from non science 
backgrounds.

2.  The person reporting for environment lack 
professional trainings related to journalism.

3.  The issue is not highlighted and argued in the way 
that it touches most people. Mostly it has been seen 
that environmental issues are always highlighted 
with respect to environmental damages which are 
conceived by a few educationally elite groups only, 
while as same issue could be intensely popularised 
by linking in to economy, religion culture tradition 
and history so that it percolates to the whole cross 
section of the society.

4.  The person reporting about environment is biased 
and is inclined to any political party or influenced 
by any business enterprise.

5.  The journalist does not update his / her information 
by studying famous success and fiasco case histories 
of environmental journalism.

Ethics of Environmental Journalism

Ethics are very important for professionalism apart 
from journalistic ethics even though it is clear that 
goal of environmental journalism is to save Earth at 
any cost still an environmental journalist is supposed 
to abide by some standard ethics. Before discussing 
ethics it is important to know how exactly an ideal 
environmental journalist should work. An ideal 
environmental journalist should

i)   Relate the issue to people : The reporter has to 
add something more that would relate the issue to 
daily lives of people. The reporter should try best 
to relate the issue to the people by interweaving 
the issue into their social, political, cultural and 
religious fabric in such a manner that inter people 
conflicts should be avoided and environment be 
benefited at any cost.

ii)  Listen to the people first : The most important thing 
is that the journalist, who wishes to communicate 
environmental issues to the rest of world, should 
hear the people first, concerned or affected by the 
project causing environmental problems. Maintain 
contacts with their social, political and religious 
heads. Frequent their places, increase contact 
with them and involve common man in the story 
preparation. Win the confidence of local people 
involved and acknowledge them their importance 
in highlighting and solving the problem.

iii) Be cautious and alert : Environmental journalists 
need to be very cautious of being misused by some 
vested interests posing as environment lovers. Some 
commercial interests cleverly promote the cause of 
environment with hidden objectives. Sometimes this 
would be to divert attention from their own follies 
or to put down competitors. Some environmental 
organisations raise a bogey of protest over every 
issue just to keep themselves afloat. Even worse 
situation arises when naive environmental journalists 
are carried away by politicians to disrupt the 
development work initiated by their rival political 
party or falsely implicate their rivals in negligence 
related issues.

iv) Depend on reliable source of information : 
Environmental journalists should depend on first 
hand information gathered by reliable professional 
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sources rather that depending on second hand 
and third hand information from unreliable 
sources. Environmental journalists should not 
fall into the black hole of misinformation created 
by their own, there by pushing themselves into
legal hassles and bringing embarrassment to 
profession. In sensitive cases, where journalists 
cannot visit, sincere activists with a sense of 
proportion can be source to learn about field 
level developments. The leaders of mainstream 
environmental organizations should not be
depended upon for this, as their own information 
would be secondary. They are better when you 
need a few quotes.

v)  Be always professional : Environmental journalists 
should bear in to their minds the only slogan 
‘represent Earth to save earth’. Environmental 
journalists should remember that they are not 
environmental activists rather journalists. They 
should not fell victim to the bait of economic or 
political favors. They should represent the earth 
with sincerity and honesty. They should work hard 
to make earth greener and greener.

Code of Ethics for Environmental Journalists 

The following Code of Ethics was ratified at the 6th 
World Congress of Environmental Journalists held in 
Colombo, Sri Lanka, on October 19 - 23, 1998.

1. The right to a clean environment and sustainable 
development is fundamental and is closely connected 
to the right to life and good health and well being. 
The environmental journalist should inform the 
public about the threats to the environment - 
whether it is at the global, regional, national or 
local level.

2.  Often the media is the only source of information on 
the environment. The journalist’s duty is to heighten 
the awareness of the public on environmental issues. 
The journalist should strive to report a plurality of 
views on the environment.

3.  By informing the public, the journalist plays a 
vital role in enabling people to resort to action 
in protecting their environment. The journalist’s 
duty is not only in alerting people about their 
endangered environment at the outset, but also in 
following up such threats and keeping them posted 
about developments. Journalists should also attempt 
to write on possible solutions to environmental 
problems.

4.  The journalists should not be influenced on 
these issues by vested interests - whether they 
are commercials, political, and government or 
non governmental. The journalist ought to keep 
a distance from such interests and not ally with 
them. As a rule journalists should report all sides 
in any environmental controversy.

5.  The journalist should as far as possible cite 
sources of information and avoid alarmist or 
speculative reportage and tendentious comment. 
He or she should cross - check the authenticity 
of a source, whether commercial, official or non 
governmental

6.  The environmental journalist should foster equity in 
access to such information and help organisations 
and individuals to gain it. Electronic retrieval of 
data can provide a useful and egalitarian tool in 
this regard.

7.  The journalist should respect the right of privacy 
of individuals who have been affected by 
environmental catastrophes, natural disasters and 
the like.

8.  The environmental journalist should not hesitate 
to correct information that he or she previously 
believed was incorrect, or to tilt the balance of 
public opinion by analysis in the light of subsequent 
developments.

Environmental Journalism in India

Environmental journalism in India began in the 1920s, 
but that valuable phase is forgotten. What is remembered 
and lauded is the environmental journalism of the ’80s, 
when academics, NGOs and social scientists took on 
the cause. But this was the period during which the 
debate on the environment actually receded from the 
mainstream into technical and esoteric journals.

When we speak of environmental journalism 
in India, we have to see it against the backdrop 
of the environmental movement as a whole. The 
environmental movement in India has gone through 
two phases. The first phase starts around 1920 and 
continues till the 1940s. This is the forgotten, or 
undocumented, phase and foregrounds the ideas and 
opinions of a variety of thinkers, mostly nationalist. 
There were a number of environmental thinkers and 
writers all through that period. Some were Gandhians, 
like the great Tamil economist JC Kumarappa. Some 
like Radhakamal Mukherjee were social scientists. 
Mukherjee pioneered an interdisciplinary brand of 
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knowledge, which he termed social ecology and which 
sought to bring together the Natural Sciences and the 
Social Sciences. Some were dissident colonial scientists, 
for example, Albert Howard, who was in the Indian 
Agricultural Service, and is now revered in the West 
as a prophet of organic agriculture. He developed a 
method of composting known as the lndore method, 
which is used by organic farmers in the West. But in 
India he is forgotten.

What we really see in this period is a debate between 
the ecologically responsible and the modernisers. The 
former wanted co existence with  nature while the 
latter felt that the concern for the environment was a 
deviation from the task of building an economically 
robust, industrially advanced India.

Beginning from 1947, the modernisers won the 
debate. Environmental considerations flee to the margins 
but they re-emerged much later in the 1970s — not 
in the form of intellectual critiques as in the first
phase, but in the form of people’s movements and 
struggles like the Chipko Andolan, the fisherfolks’ 
struggle in Kerala, the forest movement in Jharkhand 
and Madhya Pradesh, the anti dam movement in the 
Narmada valley, the Koel Karo and the Tehri projects 
and so on.

Historical perspective

Environmental reporting in India has a long history. 
In 1920, the Tatas were building a dam on one of 
the rivers in the Western Ghats, near Lonavla. It was 
going to displace some 15 to 20 villages. There was 
a protest against it led by a brave socialist from Pune 
known as Senapati Bapat. This protest was reported 
right through its course in both The Times of India and 
the Bombay Chronicle. These were articles that took 
into account the wider argument meditating on issues 
like electricity for Bombay versus land for peasants, 
rights of displacement, large technology versus small 
technology, etc.

In 1937, when Congress governments came to power 
in the local legislature bodies of the provinces. S G 
Warty wrote in the Bombay Chronicle on a number 
of environment related issues. He strongly argued to 
undo the colonial forest policy. From 1952 to 1996 
M. Krishnan, who wrote a fortnightly column for 
The Statesman, is considered as India’s renowned 
naturalist as he had deep knowledge of India’s 
biodiversity and his writing is precise, evocative 
and wonderful Krishnan is considered as pioneer of 
Indian environmental journalism by some. By the 

time of early ’70s India witnessed many struggles 
by grassroots people to protect the natural resources 
around them. Soon many journalists stepped in to 
report and document these movements. The Chipko 
movement, for example, got wide coverage in the 
local newspapers and also got popularised in west 
as tree hugging movement. The period (roughly 
between 1975 and 1985) was a very vibrant one for 
environmental journalism in India. These journalists 
successfully challenged the conventional policies by 
the advocates of large scale development. Moreover 
most infamous Bhopal gas tragedy took place during 
this period which got wide coverage on national as 
well as international media.

In the next phase social scientists, academics, 
NGOs and even government bodies took up the 
cause of the environment and the professionalisation 
of environmental writing began with this. However, 
this came at a cost, as the discussion of matters of 
vital public interest (forests, energy, and urbanisation) 
moved away from the newspapers and other public 
spheres and into esoteric, technical publications.

Starting with 1991, the fourth phase got underway. 
This is when India witnessed a backlash from the 
proponents of the unbridled liberalisation of the 
Indian economy. Those who advocate environmental 
causes were branded as the people who want to keep 
India backward, significant initiatives in wild life 
protection, social forestry, soil management, resource 
management, alternative energy, etc., undertaken by 
voluntary organisations throughout the country during 
this time were poorly reported.

The current new era of environmental journalism 
(roughly from 2000 onwards) started with the exclusive 
publication of periodic environmental news magazines 
and journals which highlighted some hot issues of 
environmental consequences resulting due to human 
actions and calamities natural (earthquakes, tsunami, 
etc) as well as man induced (global warming, climate 
change, droughts, floods, etc). Some of the famous 
journals and newsletters are, Down to earth, Survey 
of Indian environment, Terra Green, Agro Bios etc. 
During this period local environmental programs were 
also aired on television like Bhoomi, Earth watch 
etc. Private news channels aired environmental and 
pollution watch of major cities. The release of Oscar 
winning documentary an inconvenient truth and active 
participation of Indians at global level to highlight 
climate change and role of Dr. R.K. Pachauri in 
winning Nobel prize for IPCC has initiated new era 
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in Indian environmental journalism. Since the dawn 
of environmental journalism in India, the focus has 
been consistently changing from the issues related to 
wild life, deforestation, mining and industrialization, 
to resource depletion, health, global warming and 
climate change or in other words we can say there 
is appreciable change of reporting from local issues 
to global issues.

Future of Environmental Journalism in India

India being world’s fastest growing population and 
economy shoulders responsibility of environmental 
conservation both with respect to man power as well 
as environmental awareness with the popularisation of 
internet in India, access to satellite television, increase 
in literacy rate, re-popularisation of radio by FM 
stations, the prospects of environmental journalism 
is going to diversify in India beyond expectations 
and comprehension.

Environmental Journalism Education in India

Even though bachelor and masters degrees in 
Journalism is offered by many institutes in country 
but no specialised degree is offered in environmental 
journalism so far.

Many institutes in India offer environmental 
journalism as subject at U.G level, like IIJM Bangalore, 
Pioneer Media School, Makhanlal Chaturvedi National 
University of Journalism, Bhopal, and University of 
Mysore.

Conclusion

Environmental journalism is going to rock in the fast 
developing country like India but to maintain the quality 
of journalism many steps need to be taken right now, 
they include

1.  Highly specialised environmental journalism degree 
courses should be introduced, unlike traditional 
journalism.

2.  The curriculum of new introduced courses should 
be combination of science and communication and 

degree should be science based unlike traditional 
journalism which is arts based.

3.  Every environmental research institute should 
appoint an environmental journalist who will 
report research work in artistic and easily grasping 
format to common man who does not understand 
jargons and will also narrow down gap between 
environmentalists and journalists.

4.  It should be made compulsory for electronic and 
print media to carry environment related news in 
their issues.

5.  Trainings and workshops should be conducted to 
popularise concept of environmental journalism.

6.  A regulatory body of Indian environmental 
journalists should be founded, so as to maintain 
productive contribution of the field to the society 
in particular and whole mankind in general.
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Science Communication course
at Anna University

Anna University Chennai offers the new two-year 
programme M.Sc. (Science Communication) through 
its Department of Media Sciences. The National 
Council of Science and Technology Communication 
(NCSTC) of the Department of Science and Technology 
(DST) supports this M.Sc. programme which also 
supports several other such science communication 
initiatives.

An academic programme on Science Communication 
trains professionals to take up present and future 
tasks in various aspects of science and technology 
communication. It involves training students in 
communicating science through print media, radio, 
television, multimedia, and animation. Science can 
not only be promoted through the mass media but 
also through discussions, documentation, museums, 
exhibitions adopting folk arts games toys, and dances 
as communication tools.

Job opportunities for Science Communication 
experts include science journalism corporate 
communication, e-learning, and technical writing even 
as part of Business Process Outsourcing (BPO). All 
large research laboratories including those of CSIR 
across the country employ trained manpower in
Science communication, Science and Technology
related corporate companies have to promote science 
awareness and publicise a broad range of scientific 
and technological issues through the media. The 
professionals of science communication will be able 
to research and write  /  edit media release and feature 
articles for publication both externally and internally. 
Besides such subject-specific jobs, degree holders in 
Science Communication are also employed as public 
relations personnel in government, event managers, 
animators for films and a host of other jobs.

The total intake is 20 students. A stipend of Rs. 
1,000 a month shall be paid to every student. All 
B.Sc., B.E. or B.Tech. degree holders are eligible. 
Sponsored candidates may also apply.

Application forms and other details can also 
be downloaded from the university website : 
www.annauniv.edu/msc2008

Books published

1. Handbook of Public Communication of Science 
and Technology

Comprehensive yet accessible, this key book provides 
up-to-date overviews of the fast growing and 
increasingly important area of ‘public communication
of science and technology’. The contributors 
convincingly demonstrate that science communication 
in not merely something that one ’does’, but is in
fact an intellectual field of its own whose
practitioners can enrich and enhance their activities 
by exploring the conceptual challenges posed by
the field.

The book has been published by Routledge has
and edited by Massimiano Bucchi (University of
Trento, member of the PCST Committee) and
Brian Trench (Dublin City University, PCST 
Committee).

2. Communicating Environmental Geoscience

This book is a collection of papers addressing the 
issues surrounding communication of environmental 
geoscience. Geologists whose research deals with 
environmental problems such as landslides, floods, 
earthquakes and other natural hazards that affect 
people’s health and safety, must communicate their 
results effectively to the public, policy makers and 
politicians. There are many examples of geological 
studies being ignored in policy and public action;
this is in partly due to geoscientists being poor 
communicators. These papers document issues 
in communicating environmental geoscience, 
outline successes and failures through case studies, 
describes ways in which geoscientists can improve 
communication skills and show how new methods
can make communication more effective. The
collection has been edited by D.G.E. Liverman,
C. Pereira and B. Marker. n
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The impact of scientific research is such important 
that communicating research initiatives and results is
actively supported and encouraged by the European 
commission. Furthermore, dissemination of results is an 
obligation of participation in research projects supported 
under the Framework Programmes. Effective science 
communication is vital in order to ensure a continuous
flow of information on the objectives and results of
scientific research, the contributions made to knowledge 
and scientific excellence as well as the benefits to citizens 
in general. Dissemination of the results is also key to 
ensuring access to the appropriate scientific basis for 
effective policy-making. 

The media are key actors in this process and clearly 
play a crucial role in communicating science. It is for this 
reason that Directorate-General for Research of the European 
commission has launched the European Forum on Science 
Journalism which brought together leading science journalists 
from across Europe and gave clear recommendations on 
the ways to increase the prominence and accessibility of 
science news and how the EU can further assist in raising 
awareness of the role of science in society.

This second edition of European Guide to Science 
Journalism Training is a clear result of these recommen-
dations and provides an overview of the training courses 
available across the 27 EU Member States for those wishing 
to specialise in science journalism.

Europe has a wealth of formal and informal training 
opportunities in the field of science journalism.

The avenues span from Master programmes 
specifically dedicated to science journalism, to 
individual modules within general journalism or 
science degrees, to ad hoc workshops and debates 
on science communication.

This Guide provides a comprehensive overview 
of the training courses, exchange programmes and 
initiatives to support science journalism in the EU. 
Information has been collated through extensive desk 
research and direct contact with national associations of 

science journalists, key science journalists, universities 
and ministries of science and/or education.

Although this Guide is a comprehensive overview of 
training opportunities in this field, it does not constitute 
an exhaustive inventory. However several trends can 
be identified :

Science Communication courses at university level 
are widespread. The scope of such courses is broader 
than for pure science journalism, and prepares students 
for careers in scientific and technological firms, public 
bodies, foundations, specialised research study centres, 
museums and science journalism. These programmes 
include courses such as science writing, scientific 
dissemination, science publishing, and science 
journalism and are available in the majority of the 
old EU Member States.

There is a clear recognition of the need to increase 
the accessibility of scientific information. An increasing 
number of informal projects and initiatives have also 
been developed to bridge the perceived gap between 
the ‘scientific community’ and the general public. The 
“Danish Science Cafés” which are based on face to face 
discussions between experts and the general public in 
a relaxed and informal environment, provide a good 
example of such initiatives. Programmes explicitly 
dedicated to providing formal qualifications for 
Science Journalism are quite rare in EU 27. Only 
France, Germany, Spain, the Netherlands and the 
United Kingdom offer undergraduate or post-graduate 
degree programmes in Science Journalism. In addition 
to formal education structures, a number of journalist 
associations run ad hoc workshops and seminars on 
science journalism.

In Eastern Europe, there are fewer formal support 
structures for those wishing to become a Science 
Journalist. Science journalism is typically referred 
to within general journalism studies and discussed 
during ad hoc seminars and workshops. In Slovenia 
for example, the Science Foundation offers courses 

European Guide to Science Journalism
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in science writing for researchers and scientists, 
while in Bulgaria and Romania, science journalism 
is frequently promoted in informal settings through 
student initiated projects such as the Romanian Club 
of Scientific Journalism.

From the information gathered, Germany and 
the United Kingdom seem to be among the few 
member states with comprehensive approaches to 
science journalism training. In addition to the wide 
range of training courses at universities and higher 
education institutes, both countries also have a series 
of fellowships and exchange programmes to facilitate 
further training for journalists wishing to develop their 

skill base. It is interesting to note that in Germany, 
research foundations support fellowship programmes 
for science journalists.

This Guide is structured by country in alphabetical 
order. Each country section includes a fact sheet
per training course and general information on 
other relevant communication or journalism courses. 
For countries where no specific science journalism 
programmes were identified, information sources 
related to journalism and science communication
are provided.

Further details can be had from : www.ec.europa.eu

EUROPEAN GUIDE TO SCIENCE JOURNALISM

uuu
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2nd European Communication Conference
November 25-28; Barcelona, Spain

The European Communication Research and Education 
Association (ECREA) commissioned the Autonomous 
University of Barcelona to organise its 2nd European 
Communication conference, with the support of the 
Communication Science Faculty at the UAB and the 
Communication Institute (InCom-UAB). The ECREA 
was created in 2005 by the joining of the two main 
European communications researchers, the European 
Communication Association (ECA) and the European 
Consortium for Communications Research (ECCR).

The central focus of the conference, ‘Communication, 
Policies and Culture in Europe’ will examine 
the development of communication policies for 
European culture in the face of the new globalisation 
challenges.

Objectives

The 2nd European Communication Conference aims 
to bring together specialists studying the role of 
communications and media in society, with a special 
emphasis on European challenges.

The conference will deal with a broad range of 
topics, from philosophy, history, the economics of 
communication and innovations in reception studies to 
research into the relationship between media and society, 
such as its impact on democracy, migrations, sustainable 
development, identities and cultural diversity.

The main focus of the conference, Communication 
Policies and Culture in Europe, is one of great 
importance. By focusing on this theme, the conference 
aims to contribute to questions surrounding the 
development of communication policies (regulation, 
impulse, etc.) for European culture in the face of the 
new globalisation challenges.

In addition, the local committee will seek to address 
a range of topics of general interest in Europe by 
inviting contributions of Spanish academics. This will 
include matters of education and communication, local 
media and communication, and academic collaboration 
between Europe and Latin America.

For further details, contact:
http://www.ecrea2008barcelona.org

The 8th Indian Science Communication Congress 
(ISCC-2008)

Media Convergence & Knowledge Revolution
December 10-14, 2008

Science City Auditorium, Tamil Nadu Science & 
Technology Centre, Chennai - 600 025

The enormous knowledge incidence from all around 
the world at one hand has largely widened the canvas 
and scope for development, while plurality of mass 
media has opened up new vistas for channelising 
and creating a knowledge society at the other. The 
ability of a nation to use and create knowledge 
capital determines its capacity to empower people 
at large towards taking advantage of this vast pool 
of emerging scientific knowledge for wealth creation 
and well being of a nation. The knowledge oriented 
paradigm of development would be crucial especially 
for emerging world in the decades to come as the 
time has arrived to converge all sets of mass media 
to better equip the society for a steady and evenly 
flow of quality information in all sectors. In the 
age of knowledge revolution and globalisation no 
country can even afford to miss this opportunity that 
is coming on our way as a result of democratisation of 
knowledge, which if not harnessed properly can lead 
to irreversible consequences. The abundance of old 
and new knowledge is more challenging as compared 
to that of deficit of knowledge because of unchecked 
constant bombarding of knowledge amongst us through 
plenty of information channels.

The common man is in great dilemma as he is 
unable to decide as what is useful! We are now in 
process of formation of knowledge cocoons surrounding 
ourselves. Inside these cocoons we are left with no 
option other than to converge all media and sharpen 
our edges to rupture the cocoon and come out of it 
to see the world and respond to it differently; that 
would mark the beginning of sustainable knowledge 
generation, delivery and utility system. Booming 
radio/TV channels, films and other media are flooded 
with lots of science information in their own way. 
Folk arts are still prevailing in rural areas causing 
remarkable changes in village life. Web media is 
becoming popular in general public; browsing centres 
are growing in nooks and corners of streets and even 

Forthcoming Events
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in villages for communication, entertainment and 
getting medical and marketing details. Innumerable 
books, journals, newspapers and other printed products 
are adding to revolutionize the way a common man 
gets information. Convergence is not only related to 
technology, it is also a concept of combining various 
systems, processes and actions for multiple objectives 
with impact of technology and a quantum leap towards 
mature knowledge society. The conventional and new 
media crossroad when embraces grassroot audience 
and media corporate, the dyanamics between media 
producers and media consumers changes. It also 
induces changes within cultural, social, economical 
and industrial arena that necisitaes the audience to 
seek more knowledge and therefore more emphasis 
is needed on quality of contents, presentation and 
packaging. The proliferation of information resources 
is to be transformed into utility oriented marketable 
products that will promote knowledge economy.

The world has now entered into an era of 
convergence culture and we need to take steps to 
converge all the media to take advantage of it for 
developing a science oriented society. The NSCC-2008 
is going to redefine scope of media convergence in 
the age of knowledge revolution for harnessing the 
immense potential offered for S&T communication. 
The issues amongst others emerging out of this area
of unpredictable possibilities will be addressed,
such as: the balance between knowledge abundance
and knowledge deficit; knowledge creation vs 
knowledge handling; open access of science research 
and knowledge marketing; quality of contents and 
quality of packaging; problems of getting desired 
information with solutions; studies on converging 
bilateral, trilateral or multilateral media for effective 
S&T communication; the other side of media 
convergence; the problems and prospects of knowledge 
revolution; role of institutional convergence; converging 
networks, methods, processes, practices, professions 
for S&T communication; and alike.

Objectives

i)   To encourage discussion and interaction on issues 
and aspects concerning S&T communication.

ii)  To bring science communicators, scientists, 
technologists, journalists, academicians together.

iii) To offer budding S&T communicators a wider exposure 
and enable them to express their views/ ideas.

iv) To address various issues vital to promotion of 
science and technology communication.

v)  To explore and share newer tools, ways, means 
for better target specific S&T communication.

vi) To provide a forum for young and experienced 
researchers and practitioners of S&T communi-
cation.

Sub Themes : There will be 5 Scientific Sessions on 
the following sub themes :

i) Understanding Media Convergence : The session 
introduces, defines and explores various concepts, 
determines various facets, aspects, and sub-sets 
for convergence of different mass media.

ii) Understanding Knowledge Revolution : The 
session finds out as what benefits can we expect 
for S&T communication in the age of knowledge 
proliferation with pedagogical aspects, methods and 
models.

iii) Converging Media and Knowledge Ecosystems : 
The session discovers role of software materials, 
institutions, scientists, technologists, media houses, 
and science museums with case studies.

iv) Human Capital in Knowledge Society : The 
session examines role of science communicators, 
young science enthusiasts with training 
opportunities, science literacy, S&T temper, and 
scientific wisdom.

v) Knowledge Economy and Knowledge 
Marketing: The session deals with issues of content 
development, knowledge processing and retrieval 
systems, packaging and delivery mechanisms, 
including knowledge-media interaction, effective 
methodologies and best practices.

ISCC Format : The technical sessions will have 
presentation of contributory research papers, review 
papers, survey analyses, case studies, and invited 
talks. Discussions in split groups would offer close 
exchange of thoughts and ideas. Deliberations will 
be in English, Hindi, and Tamil. A sub-theme cannot 
be the title of a paper/ presentation; select a narrower 
topic under a sub theme and design your research 
study around it. Papers must be prepared in standard 
research paper format, i.e. title of paper, name(s) and 
address of author(s), abstract, key words, introduction, 
objectives, methodology, observations, discussion, 
analysis, inferences, conclusions, recommendations, 
references, along with illustrations, graphics, photos 
including captions. In addition to scientific sessions
and split groups, there would be two workshops and 
an open ended roundtable. One workshop would 
be for young researchers/ students; whereas the 
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other would highlight global perspectives in S&T 
Communication.

Who can Participate : Researchers and practitioners 
of S&T communication, i.e. scientists, technologists, 
academicians, writers, journalists, editors, scholars 
and faculty members of journalism, public relation 
and information officers of scientific organizations, 
representatives of media organizations, newspapers, 
magazines, science cells of AIR/ TV channels, science 
activists from NGOs; and senior government officials/ 
policy makers.

Travel Fellowship : Limited number of travel 
fellowships are available for selected/ invited delegates 
from India. International delegates will make their 
own travel arrangements; the organizers could offer 
free stay and meals. Best paper/ presentation awards 
would be given in junior and senior categories based 
on independent evaluation.

Registration / Submission of Paper/ Abstract : Last 
Date - November 15, 2008. Selected applicants would 
be invited for presentation. Indian Journal of Science 
Communication <www.iscos.org> would publish 
selected papers.

Exhibition of Popular S&T Publications and 
Information Products : The exhibition is being 
organized at the venue; please bring/ send your 
publications, articles, books, magazines, Cds, kits 
and software materials for display.

Weather : Temperature in Chennai would be pleasant 
in December; woolens not required.

Addresses for Communication :

Dr. P. Iyamperumal
Secretariat, ISCC-2008
Executive Director, Tamil Nadu Science and 
Technology Centre
Gandhi Manadapam Road, Guindy, Chennai - 600025 
(Tamil Nadu), India Phone : +91-044-24918787; 
Mobile : +91-9840014412; +91-9444991415
Email : tnstc@md5.vsnl.net.in; 
mtsacademy@yahoo.co.in; iswacom@hotmail.com 
Website : www.mtsacdemy.com; www.iswaindia.com

The First Ever National Discussion
Science Fiction : Past, Present, Future

November 10-14, 2008; Varanasi (Uttar Pradesh)

A sheer balance between fact and fiction on the 
grounds of science and technology paves the way 
towards imaginative faculties of human mind which we
often refer to as creative dream and that may come

true sometime as well! A science fiction is a fine 
fabric of a number of elements together interwoven 
in a manner so that it at one end can entertain and 
can arouse one’s creative imagination at the other.
At the same time, it can inform you with an
analytical and rational approach and also enable 
you to foresee the futuristic perspectives. We all 
are aware of a number of classical science fiction
stories that had prepared the ground for several
landmark inventions. Moreover, because of its
enormous potential in educating, motivating and 
entertaining the common man especially the
children, science fiction has been a popular means of 
science communication.

The discussion is aimed at focusing on various 
aspects of science fiction and its role in communicating 
science and technology related issues to the common 
people and children. The goal of the five-day exercise 
is to prepare a draft for “Benaras Document 2008”. The 
programme would also examine as how science fiction 
input could be enhanced and successfully employed 
in various science communication modules currently 
in vogue in India.

There will be at least one plenary session
everyday besides usual technical sessions, followed
by in-depth analyses on given topics in working
group discussions. There would be a special forum 
for young researchers and students. The discussion 
is also aimed at bringing science fiction and
fantasy writers, scholars, critics, enthusiasts, noted 
social fiction writers, litterateurs and scientists
together. Attendees would be encouraged to
discuss their views on the given topics, share
knowledge and perspectives in an informal
environment in order to encourage free flow and
cross pollination of ideas for further advancement
of science fiction profession.

The discussions, amongst others, would include 
topics such as science fiction as a learning device, 
various familiar story-telling formats including rich 
Indian oral traditions, and science fiction writing in 
regional languages, etc. Conflicting issues would be 
specially taken care of by a distinguished panel of 
experts, including a Chairperson, a Co-chairperson 
and a Facilitator for each discussion group. A peer 
review system for the assignments and outcomes would
also be observed during the programme to have a
stock of the progress and achievements of the
sessions and set the trend for the next sessions 
accordingly.

INDIAN JOURNAL OF SCIENCE COMMUNICATION, JULY - DECEMBER  2008
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The National Council for Science & Technology 
Communication is the apex body of Government of 
India mandated for public communication of science 
and technology and inculcation of scientific and 
technological temper among masses. The Indian 
Science Fiction Writers’ Association (ISFWA) 
and Indian Association of Science Fiction Studies 
(IASFS) are non-profit professional bodies dedicated 
to enhancing science fiction and fantasy in literature 
and mainstream media.

Sub Themes

Following 5 sub themes are incorporated in 5 technical 
sessions. However, the discussion on a particular theme 
or topic may continue informally beyond the stipulated 
session until the final conclusions are drawn, reviewed 
and finalized.

i) Science Fiction - Historical Perspective  : The 
programme shall begin with analysing the 
development and evolution of science fiction
in India vis-a-vis in the world with comparative 
and analytical accounts on evolutionary trends.

ii) Understanding Science Fiction - A Cognitive 
Approach  : A number of definitions and theories 
are prevalent across the world when it comes to 
understanding science fiction. The session will try 
to redefine various forms such as science fantasy, 
story, fiction, tale, etc., with pedagogical and 
cognitive enrichment.

iii) Current Trends in Science Fiction  : This shall 
examine many contemporary issues on science 
fiction currently debated. It may present an 
overview on possible cultural influences on the 
genre, emerging trends, changing styles and 
characteristics of science fiction.

iv) Science Fiction for Science Communication  : 
This session shall emphasize on various formats 
and styles suitable for presenting different contents 
and concepts using mass media, such as drama, 
theatre, puppetry, tableaux, novel, cartoon strip, 
film, etc.

v) Science Fiction: Future Perspective   : The 
discussion shall focus on whether science 
fiction could be made better by making it more 
like mainstream fiction. The future scope and 
possibilities of science fiction in development of 
science and technology would also be explored. 
The session will also try to understand whether 

insinuation of science fiction or fantasy into serious 
mainstream literature is detrimental to hard science 
fiction!

Special Training Session on Science Fiction Writing  : 
Apart from above, a special training session for
young science fiction amateurs has also been planned. 
It is an added attraction for young participants enabling 
them to inculcate and develop amongst themselves 
science fiction writing skills, including important tips, 
tricks of the trade, subtleties and nuances of the genre 
under the supervision of noted science fiction experts. 
The group discussions can be divided into split groups 
to encourage more focussed approach.

Format of the Programme  : The research papers 
are invited from the science fiction writers, scholars, 
experts, researchers, scientists and students on
various aspects of main theme and sub themes, which 
will be presented during technical sessions followed 
by debate and discussion. The papers should be in 
standard research paper format. Research papers, 
including empirical studies, historical accounts, review 
papers, discussion papers, debates, and innovative 
approaches in science fiction are welcome. Each 
presenter may get around 10 minutes with more 
emphasis on discussion. Power point presentations 
would be encouraged. Deliberations will be both in 
Hindi and English. High standard papers could be 
selected for publication.

Who should participate  : Anyone genuinely
interested in science fiction profession with able 
contributions.

Registration  : Some 100 science fiction buffs including 
subject specialists, experts and young researchers/ 
students will be invited to participate. There is a 
provision of limited travel fellowships covering travel 
expenses, accommodation, meals, and registration 
fee only for selected/ invited delegates from India. 
International delegates will make their own travel 
arrangements; the organizers could offer free stay 
and meals. An Expert Committee will evaluate the 
applications for final selection.

Contact for further information  :

Dr. Arvind Mishra
Secretariat (National Discussion 2008)
16, Cotton Mill Colony, Chowkaghat 
Varanasi  -  221  002 (India)
Phone : +91-9415300706; +91-542-2211363
Email : drarvind3@gmail.com



Letters to the Editor

Sir,

As stated in the Editorial (Volume 6, No 1), we accept 
that there are some challenges existing before science 
communicators. To meet out these challenges, science 
communicators can avail the facility of multimedia 
and animation technology too.

Even though the science communication techniques 
like puppet show, print media, street play are popular, 
most of the people like to watch TV programme. We 
can also popularise science in any form through TV 
programmes.

It is stated in review coloumn (First India Science 
Report) that 65% of science news in India is acquired 
form Television. If we plan in such a way that more 

scientific inventions and developments are broadcast in 
TV in the form of cartoons and science fictions, this 
will attract the people from all age groups, children 
to adults.

Nowadays multimedia technology plays a major 
role in regular education. Similarly, this technology 
can be utilised for science communication so well.

We have tried few animated science cartoons
on the issues such as effect of smoking, natural 
calamities, thirukkural and science & development 
of IT.

L. Jayanthi Kesavan M.Tech., HOD IT Department, CSI 
Polytechnic College, Salem  -  636007 (Tamil Nadu)

Commissioned Studies / Papers
Indian Journal of Science Communication encourages potential scholars to undertake short term studies/ 
research / surveys on specific area / topic / sector concerning S&T communication. It is expected that such 
studies will also lead to writing of a paper / article and can subsequently be published in IJSC, if found  
suitable. A committee of experts will evaluate and recommend carring out of such studies. A nominal  
amount towards honorarium may be granted for undertaking such studies.

Proposals, including information pertaining to title of the study, scope and objectives, methodology, 
expected outcome, budget estimates and time schedule, etc., may be sent to the Editor, IJSC.



Indian Journal of Science Communication

•    Indian Journal of Science Communication (IJSC) 
seeks to promote and disseminate knowledge and 
activities in the area of science and technology 
communication and provides a forum for addressing 
issues emanating from concept to research and 
practice.

•    The scope of the journal encompasses all aspects of 
science communication and science popularisation.

•    It excludes pure and applied sciences and anything 
bracketed as popular science writing.

•    The IJSC is a half yearly international journal, 
issued in January and July.

•    The IJSC is brought out and disseminated by Indian 
Science Communication Society (ISCOS), Lucknow, 
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