
21

mqrjeisNdjh i|yd úoHdj

uydpd¾h wd¾' ´' î' úfÊfialr

j;auka mqrjeisfhl=f.a Ôú;fha u;=ù fmfkk m%Odk idOlhla jkafka úoHdjhs' 

úoHdj fu;rï n,j;a iy n,mEï óg by; ljodj;a lr fkdue;' tfia jqjo f,dj 

ÿmam;alñka jeä mqrjeishka jeä fofkl=g th wd.ka;=l fohls' tys hym;a n,mEï Tjqkf.a 

Ôú;hg <x ù fkdue;s ;rïh' tu ksid f.da,Sh fldaKfhka n,k l, m%Yakhla wikq 

,nhs''' wehs úoHdj@ fuhg ms<s;=re §ug flfkla tla fohla f;areï .; hq;=hs''' úoHdj hkq 

l=ulao@ ñksidg ;udf.a mßirh iy we;s iyÔjk in|;dj iy ;ud ;=< ks;e;ska we;s jk 

l=;=y,hhs' ;udg wjYH wdydr iy ksjykla ,nd .ekSug fm<öu ta .ek fidhd ne,Sug 

uQ,sl jQ .dul n,fõ.hhs' iajdNdúl ixisoaëka ;=< we;s mqÿu t<jk lreKq Tyqf.a ±kqu 

moku mq¿,a lsÍug fya;= úh' f,dal iajNdjh" úYajh iy bka tyd .ek we;s o¾Ykj, 

wdrïNh;a thhs' ñksid yeu úgu ±kqu fidhd hkafkla úh' Tyq ;=< iajNdjfhkau msysá 

,laIKhla úh' uf.a fm!oa.,sl w;a±lSulska fuh meyeÈ,s lsÍug bv fokak(

isõ jirla jhie;s udf.a uqkqnqrd o`.ldrj yeisfrk úg Tyqg lshk ,oafoa ^Tyqf.a 

jeäysáhl= úiska wjjdod;aul fkdjk& foúhka jykafia by< wyfia isg Tyq foi n,d 

isák njhs' túg mq;d" úYajdifhka hq;=j wïudf.ka úuid isáfha by< wyfia isg Tyq foi 

foúhka n,d isàu .eg¨jla njhs' Tyqg fmd<j u;g meñŒug neß wehs@ tu keUqrefjkau 

Tyq wïudf.ka weiqfõ foúhka jykafia fudk mdgo@ jD;a;sfhka f;dr;=re úoHd{jßhl 

jQ uf.a ÿj fyd|gu jHdl+, ;;a;ajhg m;a jQjd h' mq;d" wehs Tn tfyu wikafka" wE 

úuiqjdh' fyd|hs fmdä mq;d W;a;r ÿkafka" wmg Tyqj ±lsh fkdyels kï" tf,iu by< 

wyfia isà kï Tyq tlaflda ks,a meye úh hq;=h' ke;skï l¿ meye úh hq;=hs' Èjd ld,fha 

wyi ks,a meye ksid wmg Tyqj ±l.; fkdyels h' rd;s%fha wyi l¿jr ksid ;jÿrg;a Tyqj 

±l.; fkdyels h' bka miq l=vd od¾Ykslhd ;jÿrg;a tl;= lf<a zzuu ys;kafka Tyq ks,a 

mdghsZZ hkqhs' ulaksido h;a" rd;s% ld,hg l¿jr by< isg fkdfmfka' ks,amdg Èjd rd;s% 

folgu fkdfmfka'

tu ksid ksÍlaIKh" l=;=y,h" hï ks.ukj,g meñŒu iy ixl,am f.dv ke`.Su 

ñksidf.a iyc iajNdjh úh' úoHdj f.dvke.Sug fya;= jQ fldgia tajd úh'

mßirfha iajNdjh .ek ñksidf.a uq,a wjêfha .fõIK" f,dalfha iy úYajfha iajNdjh 

.ek úu¾Ykd;aul is;Su uq,a wjêfha wd.ï o¾Ykj,g fya;=úh' tu o¾Yk iy ixl,am 

j,ska mq¿,a mrdihla wdjrKh úh' tajd w;r fcHda;sIh iy ;drld úoHdj ̂ miq lS foa úoHdj 

n,y;aldrfhka meyerf.k hdu& fuu .fõIKd;aul iajNdjh id.r iy uyoaùm fidhd 

.ekSug fya;= úh' iq<`.g iy Èh/,g wod< w;smqrdK úoHdj f,dalfha n,j;alu" f.!rjh 

iy wd¾Ól n,mEïj,g fya;= úh' fï w;r ksr;=reju mßirh ñksidf.a ;on, ksÍlaIKhlg 

Ndck úh' ulaksidoh;a@ ñksidg wjYH wdydr" we÷ï" me<÷ï" ksjyk muKla fkdj T!IO 

foaYk iïm%odk

139



j¾.o imhd .kafka wjg mßirfhks' fidndoyu .ek lrk ,o fuu .fõIKhu" úoHdj" 

úoHd;aul ±kqu iy lDIsl¾uhg Wm; fok ,§' ±kqu ,nd .kakd úoHd;aul l%u ls%hd;aul 

úh' wm wo y÷kajk úoHd;aul ±kqï iïNdrh ,nd .kafka fuu l%uj,sks' úoHd;aul l%u" 

ksÍlaIKh iy ixl,am Tíng .sfhah'

th m¾fhaIK lsÍfï ixisoaêh ìys lrk lf<ah' ksÍlaIKh" w;ayod ne,Sfï ksÍlaIKj,g 

m;aúh' isoaOdka;" ixl,am f.dvke.Su" fuu isoaOdka;j, ksje/ÈNdjh .ek fidhd ne,Su" 

;jÿrg;a m¾fhaIK lsÍu" iajNdjh .ek kS;s ilia lsÍu wd§ fï ish¨ ls%hdjka l%udkql+,j 

isÿúh' úoHd;aul l%uj,ska úoHd;aul ±kqu ,nd.ekSu" tl;= lsÍu iy ld,hla ;siafia 

f.dvke.Su fuu ljh ksid isÿúh'

±kqu ,nd .; yels tlu l%uh fuh hehs fudfyd;lgj;a f;areï fkd.; hq;=h' ms<s.;a 

Ôj úoHd{fhl= jk Y%Su;a mSg¾ fuvfjd¾ FRS, úoHd;aul is;=ú,s .ek m%úIagh iy 

iyc{dkh uehska ,shk ,o Tyqf.a wdkkaockl .%ka:fha fufia i|yka lr we;'

zúoHd{fhl=f.ka wykak Tyq is;d.;a úoHd;aul l%uh l=ulao hkak" Tyq uy;a .ïNSr 

njla iy lmá ne,aula ujd.kS' .ïNSr hkq - Tyq hï u;hla m%ldY l< hq;= hehs is;Suhs' 

lmá ne,aula hkq ulaksido h;a@ Tyqg u;hla ke;ehs i`.jd .ekSu l< hq;af;a flfiao 

hkak .ek is;k úgh'Z

fï ksid fndfyda úoHd{hka l%ufõo ls%hd;aul l<;a" úoHd;aul l%uh .ek Tjqka 

ish¨fokdu ;=< ±kqula f;areula ke;' o¾Ykh .ek i,ld n,k úg óg yd;amiskau 

fjkia fohla mjihs' úoHdfõ wm okakd m¾fhaIK l%u u`.ska tys yß jerÈ ne,sh fkdyel' 

fuu fya;=j ksid m%dfhda.sl úoHdfõ iSudjkaf.ka Tíng hEug o¾Ykh iu;a fjhs' tfia 

jqjo" ñksidg iy Tyqf.a mßirhg wvq uÜgul m%dfhda.sl jeo.;alula we;s yqÿ ixl,amuh 

jákdlulska hq;=j o¾Ykh mj;s' tfia jqjo wo olajdu ñksid iy mßirh w;r we;s 

fmdf<dUjk iyÔjkh" kj ±kqu fidhd hEug .scq lula olajhs' fuh wjYH;dj wkqj fyda 

;Kaydj ksid isÿfjhs'

fuu wdYdju" úoHdj iy tys .fõIKfha bÈß .uka n,fõ.hhs' Ôú;h hkq je<elaúh 

fkdyels .fõIK ud,djls' fï ksid ñksid i;a;aj úfYaIhla f,i ;sridr meje;aug" 

úoHdj iy úoHd;aul ±kqu iïNdrh odhl fjhs' tf,iu th Nhdkl m%;sM, §ug mq¿jk' 

fï .ek miqj lreKq bÈßm;a lrñ'

m%;spdrhla ±laúh hq;= ;j;a m%Yak ±ka u;=fjhs( ñksia j¾.hdg úoHdj wjYH wehs@ úoHdj 

l=ula i`oydo@ úoHdj ld i|yd o@ fïjd .ek wms ;;= fidhuq'

we;a; jYfhkau wo úoHdj j;auka f,dal ixialD;sfha fldgils' j;auka úoHdj f,i tys 

kshu wdrïNh isÿjQfha hqfrdamfha ld¾ñl úma,jfhka miqjh' thg iu.dój ksõgkaf.a 

fN!;sl kS;s fidhd.ekSu" frdnÜ fndhs,af.a ridhk úoHdj kS;s fidhd .ekSu isÿúh' 

tf,iu úúO ix.ï ìys ùu( tx.,ka;fha rdclSh ix.uh" m%xYfha Academia Royale des 
Science" hqfrdamfha ìysjqK ixúOdkd;aul ix.ï wdrïN úh' fuu kj wdh;kj,g m<uqjk 
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pd,aia iy ody;r jk ¨ù rcq jeks md,lhkaf.a wkq.%yh ,eìK' j;auka Ôj úoHdj" pd,aia 

vdúkaf.a i;a;aj mßKdu isoaOdka;h jeks foa bÈßm;a lsÍug ud¾.h mEÿfõ fN!;sl iy 

ridhk úoHdjhs'

fodf<dia jk ishjfia fidhd.;a lreKq ñksid flfrys úYd,;u n,mEula we;s lf<ah' 

f.dvìu iy uqyqfoa iajdNdúl iïm;a ms<sn|j lrk ,o m¾fhaIK" ñksidf.a hym; i|yd 

fhdod.; yels ±kqï iïNdrhla úh' mqrd;k ñksid ;udf.a T!IO f,i fhdod .;a Ydl øjH 

yeoEÍfuka Ñls;ail idOl ms<sn|j úma,jhla we;s lf<ah' t;ek isg lD;s%u ^ixYaf,aIl& 

ridhk úoHdj wdrïN jQ w;r" fidnd oyfï wKq" ks¾udKh lr ridhkd.drhla ;=< 

ksmoùug ñksidg yels úh' ixYaf,aIl fmd,su¾ j¾. j;auka Èúh úma,jhlg ,lalr we;' 

mß.Klfha isg ia;s%hlf.a we÷ï olajd iEÈh yels lD;s%u øjH ±ka ìysù we;' ñksid idok 

,o lD;s%u .%yhkaf.a Wmldrfhka iq<`. iy Èh/,s yodrd ksjerÈ ld,.=K o;a; ksl=;a 

lsÍug yelshdjla we;' .ukd.ukh" m%jdykh iy ikaksfõokh wm rg ;=< mjd ksoyi 

,enQ wvish jilg fmr meje;s ;;a;ajhg jvd úYd, f,i fjkia ù we;' úoHdj iy 

úoHdjg wod< ;dlaIK l%ufõo" wm Ôjk rgdj h<s;a wdmiq yerúh fkdyels uÜgulg <`.d 

lr we;' f,dal f.da,fha wE; msáir m%foaYj, Ôj;ajk mqrjeishkaf.ka" mß.Kl" cx.u 

ÿrl:k" rEmjdysksh iy j;auka myiqlï ke;sj Ôj;a úh yelafla lS fofkl=go@

fuu yeu fohlau ksfhdað;hd jkafka úoHdjhs' f,dalfha mqrjeishka jk wmg úoHdj 

fkdue;sj Ôj;aúh fkdyelshs' meyeÈ,sju wd¾Ólfha n,j;a nj ;SrKh lrk idOlh 

úoHdj jk w;r ish¨ mqrjeishkaf.au ðjk uÜgu r|d we;af;a úoHdj ;=<h' fmdfydi;a 

iy ÿmam;a cd;Ska w;r we;s úYd, fjkialï" úoHdj iy ;dlaIKhg iudka;r fjhs'

tfiau ;j;a .=Kdx. ;=kla we;' fuh úoHdj ksid fl,skau ,efnk m%;s,dN jk w;r 

tajd wk;=re ix{d ksl=;a lrhs'

m<uqfjkau wm okakd ;rug úoHdj iy tys uQ,sl m%;s,dN f,dalfha ÿmam;au rgj,g 

;ju;a ,eìh hq;=fõ' ÈhqKqfõ jeäfhkau mj;sk f,dalhl iy wdydr iemhqu úYd, jYfhka 

we;s l,l" f,dj ck.ykfhka ñ,shk 840 la muK fokd ;ju;a l=i.skafkka iy 

ukaofmdaIKfhka fmf<;s' f,dal wdydr ixúOdkh fmkajd fok whqre fuu ixLHdfjka 

ñ,shk 799 la" ixj¾Okh fjñka mj;sk rgj, Ôj;ajk w;r" úoHdfõ m%;s,dN we;s njla 

fmkakqï lrkafka w,am jYfhks' úÿ,sh iy fjk;a j;auka Yla;s m%Nj iudcfha by< 

iuDoaêu;a fldgiaj,g ,eî ;snqKo" fïjd f,dj ck.ykfhka mqrjeishka úYd, fldgilg 

;ju;a ,eìh hq;= fjhs'

c,h" fi!LH myiqlï iy iudc m%;s,dN .ek ie,lSfï§ fuys ;;a;ajh by; i|yka 

mßÈ fjhs' f,dal ck.ykfhka 15] muK fldgila úoHdfõ m%;s,dN 85] ;rï m%udKhla 

N=la;s ú¢;s' fmdfydi;a iy ÿmam;a rgj, olskakg we;s wd¾Óluh fn§u" úoHdfjka fl,ska 

fyda jl%j isÿjqK fohls'

fojkqj" úoHdj ksid wmrdOj, oreKq nj jeä ù we;' ÿmam;a iy fmdfydi;a rgj,a 

ksr;=reju fuu Nhdkl ;;a;ajfhka fj<S we;' ;%ia;jdoh hkq w;S; jYfhka f.da,Sh 
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m%Yakhls' fuys Nhdkllu /£ we;af;a th md,kh lsÍug we;s foaYmd,k fo.sähdjhs' 

;%ia;jdoh ksid ÿmam;au fldgig we;s n,mEu .ek ,efnkafka w,am wjOdkhls' fmdfydi;a 

rgj,a bka wdrlaId ùug mshjr .kS'

;=kajkqj" iajhx uy;a úkdYldÍ h;=re ;=kla úoHdj ,nd§ we;' kHIaál n,fha úkdYldÍ 

nj" Ôj ;dlaIKfha ðfkdañ wod< lreKq iy ffi, m¾fhaIK tu h;=re ;=khs' fuu 

wka;rdhodhl wxYhka i,ld ne,Sfï§ wfma iem myiqlï .ek ,efnkafka ìxÿjls' úoHdj 

iy foaYmd,k wka;¾ ;,h fï i|yd j.lsj hq;=h( fï ksidu wkd.; úoHd wOHdmkfha 

jeo.;alu .ek ;¾l l< yelsh' yeu wxYhlau mqrjeisNdjhg iy kdhl;ajhg t,a, l< 

wOHdmkhhs' uE;l§ isÿ jQ isÿùï .ek i,ld ne,Sfï§' fuu ;SrKd;aul úIh iïnkaOfhka" 

úoHd wOHdmkh wdpdr O¾u iy iodpdrhg iïnkaO l< hq;=h' fuh jvd;a ks;Hkql+, nj 

idudkH mqrjeishkag fmkS hkq we;' Tjqkaf.a wjYH;djkag iy ´kE tmdlïj,g wkql+, 

f,i;a ms<s.; hq;=h'

uyck;djg úoHdj f;areï .ekSu iïnkaOfhka úYajúoHd,hj, iy mdi,aj, úoHd 

úIh b.ekafjkafka flfiao hkqfjkq;a i,ld ne,sh hq;=h'

tu ksidu m%Yakhla wikq ,nhs( ljqo W.kajkafka@ W.kajkafka l=ulao@ ldgo      

W.kajkafka@

wg yeúßÈ orefjla" úYajh .ek" ld,.=Kh .ek" mßKduh" øjH iy Lksc øjH" Ydl iy 

i;a;ajhka .ek" m%Yak lrhs kï" tu wg yeúßÈ orejdg f;areï .ekSug yels whqßka tajd 

.ek úia;r lshd §ug .=rejrhd iu;aúh hq;=h' fuys f;areu úIh ud,dj" .=re mqyqKq lsÍu" 

W.kajk l%ufõoh" udOH iy øjHh" kj mrmqr i|yd flakaø fldg.; hq;=h' ta mrmqr kj 

iyY%fha úoHd;aul yev .eiSu ;=< yeÈ jeã we;' óg wu;rj wju iriú úIhud,djla 

ia:dmkh l< yelso@ i;H iy meyeÈ,s nj .ek .eUqßka lemù wjOdkh fhduq l< yels 

úoHd{hka fidhd .; yelso@ fuh l<hq;af;a iajdNdúl ixisoaëka kï wdl+, cd,fha hï 

l%uj;a njla ksrjq,a njla fidhd .ekSu ms‚i ,eìh yels iEySulg m;ajk úkaokhla" 

;Dma;shla ,eîu i|yd mu‚o@

iqm%isoaO weußldkq fN!;sl úoHd{fhl= jk uydpd¾h whs' whs' rdìf.a jpk lsysmhla 

i|yka lrkak bv fokak'

zzuf.a úYajdih kï mdi,aj, iy úYajúoHd, ;=< úoHdj b.ekaúh hq;af;a YsIHhkag 

úoHdj hkq l=ula±hs wjfndaO lr .ekSu ms‚ih' ñksid i;= w;a±lSï kï ±kqï iïNdrh" 

odhdoh iy ;udf.a mßirh iu`. we;s iyÔjk iïnkaO;dj .ek hï w,amud;% o¾Ykhla 

Tjqkag ±k.ekSug yels ùugh' wm wjg isÿjk úYd, fjkiaùï" w;sYhskau jHdl+, ;dlaIK 

l%uj,ska fidhd .kakd kj foa wdÈ ñksidf.a w;a±lSï .ek hï wjfndaOhla ,nd .ekSugh'ZZ

úoHdj ms<sn|j uyck wjfndaOh m%j¾Okh lsÍug úoHdj b.ekaúh hq;af;a flfiao 

hkak jeo.;ah' uu úYajdi lrkafka" Tjqka úiskau úoHd;aul úuiSï u`.ska úoHdj fyd¢ka 

bf.k .; yels njhs' Tjqka bf.k .kakd úoHdj" Tjqkaf.a Ôú; iu`. iïnkaO l<yels 
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kï thg Tjqka jvd;a we,aula olajkq we;' túg th wu;l fkdjk w;a±lSula úkd lg 

mdvï l< hq;= fohla fkdjkq we;' úYajúoHd, iy mdi,a w;r wka;¾ iïnkaO;djla 

f.dvke.sh hq;=h' WodyrKhla f,i" b;sydih" N+f.da, úoHdj" NdIdjka l,d iy idys;H 

jeks wxY .ek úoHd;aul .fõIK l< hq;=h' m¾fhaIKj,ska w¨;a ixl,am iy lreKq fy<s 

jkúg mrK iy jeo.ekaula ke;s foa bj; ±ñh hq;=h' fï wdldrfhka lghq;= lrk úg 

kj o¾Ykhg iy ±kqug YsIHhka m%;spdr olajkq we;'

úoHdj iy ;dlaIKh úiska cks; lrk Okh iy n,h ¨yqne| hdfï Wkaudoh iu`. hï 

tl`.;djlg t<ôh hq;af;a" úoHd{hka úiskau Tjqkaf.a je<elaúh fkdyels fmdÿ lghq;= 

iu`. lrk igkg uqyqK fok wdldrhgh" jákdlu iy b,lal .ek Tjqka wod< ie,ls,a,la 

±laúh hq;=h'

úoHdj kue;s iuQy wdKavqj cd;Hka;rh" tys iajNdjfhkau W;alDIaGh' tys idlÉPd 

ixjdoj,g iyNd.súh yelafla úoHd{hkag mu‚' th md,kh l< yelafla o Tjqkag mu‚' 

tfia jqj;a ud l,ska fmkajdÿka whqre thska ,efnk úoHdj iy ;dlaIKh" wd¾Ól n,fha 

iy f.da,Sh iuDoaêfha moku fjhs' tfy;a úoHdj iy foaYmd,k wka;¾ ;,fha jgmsgdj 

wk;=reodhl fjhs' úoHdj iy ;dlaIKh m%dfhda.slj fhdod .kakd wdldrh .ek 

foaYmd,k{fhda o" uyckhd o" újdo" ;¾l ú;¾l lr;s' fuys n,mEu iEu fokdgu ±fka' 

th m%cd;ka;% rduqj ;=< fyda msg; we;a±hs ±k.ekSu ms‚i iEufokdf.au u;h m%ldY 

lsÍug whs;shla we;' úoHdj yd ;dlaIKh u`.ska cks; lrk ,o ixialD;shla ;=< wo wm 

Ôj;ajk f,dalfha" tys iEu mqrjeisfhla ;=<u hï u;hla we;s nj wjYHfhkau ms<s.; hq;= 

fohls' tu ksid úoHdj .ek wjfndaOhla §u fukau úoHdj ;=<ska wOHhkhla ,nd §u 

jeo.;a fjhs'

fï ksidu f.da,Sh úoHdfõ iyNd.s ùu ;on, cd;sl m%Yakhla fjhs' ksjg Wmdh ud¾.

hla jkafka f.da,Sh úoHdfjka iïmQ¾Kfhkau wE;aù isàuhs' th Èú kid .ekSuls' fï ksid 

úoHdj l<ukdlrKh lsÍu rgl meje;aug ;SrKd;aul fohla fjhs' fuys f;areu jkafka 

wod< lafIa;% i|yd cd;sl yelshdjka ,nd .ekSu;a" wjYH ;rï úoHd;aul msßia n,hla 

f.dvke.Su iy ks¾udKd;aul iy ksmoùfï ld¾hhka lrk wdh;k mj;ajdf.k hdu;ah'

2004.06.27
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Science for Citizenship
Prof. R. O. B. Wijesekera

Science is one of the dominant factors in a modern citizen’s life. Science has never been so powerful 
and influential. Yet to the large majority of the poorer people of the world, it is indeed a stranger. 

Its beneficial effects hardly touch their lives. So from a global standpoint the question begs itself: Why 
Science? To respond to this one must first comprehend: What is Science? Man’s symbiotic relationship 
with his natural environment and his inherent curiosity, and the need to use it for food and shelter was 
the initial driving force to investigate. Wonderment at the natural phenomena led to the enhancement 
of his knowledge base. It also was the beginning of philosophies regarding the nature of the world, the 
universe and beyond. Man has always been a seeker of knowledge. It appears to be one of his intrinsic 
characteristics. Let me illustrate this with a personal anecdote:

My grandson four years old was told (unadvisedly, by one of his elders), when he was naughty, that God would be 
watching him from above. He then confided in his mother that he was puzzled as to why God must watch from above. 
Why could he not come down, to earth? In the same vein he asked his mother “What colour is God?" My daughter, a 
professional information scientist herself was quite confused. "Why do you ask that" she queried her son.  
" Well" answered the little boy, "if we cannot see Him, and, he is above, then He should be either blue or blacks. In 
the daytime the sky is blue and we cannot see Him. In the night time the sky is black and we still cannot see him." 
Then the little philosopher added,"I think he is blue, - because, black will not be visible above at night, but only blue 
would not be visible both during daytime and night.

So, observation, curiosity, deduction, and hypothesizing appear to be in the very nature of mankind. 
They are the ingredients that gave rise to science. 

The early excursions of Man into the nature of the environment and speculative thinking on the 
nature of the world and the universe resulted in the early religious philosophies. Such philosophical 
theories covered concepts regarding the nature of the solar system, and the lunar system, and gave rise 
to subjects such as astrology, and astronomy (later to be hi-jacked by science). The same exploratory 
spirit led to the discovery of oceans and continents. And the "primitive sciences", related to winds and 
waves, began to spell, power, prestige, and economic influence in the world. All this time the immediate 
environment too received man’s attention, for it was flora and fauna that provided man with his food, 
clothing, and even his medicines. It was this exploration of the environment that gave rise to the birth 
of Science, and scientific knowledge, and Agriculture. The scientific method for the acquisition of 
knowledge came into play. The corpus of knowledge that we now call Science was built up this way. The 
scientific method went beyond observation and hypothesizing.

It brought in the phenomenon of experimentation. Observation was followed by experimental 
observation, building theories, verification of these theories, by further experimentation, compiling 
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laws of nature, and all these operations followed in a systematic, “la ronde”. It is this la ronde, that is, 
scientific method, by which knowledge in science is acquired, collated and built upon over time.

Let it not be understood that this is the only way that knowledge can be acquired. The noted biologist 
Sir Peter Medawar FRS, in his delightful book, entitled: Induction and Intuition in Scientific Thought 
has this to say:

“Ask a scientist what he conceives the scientific method to be and he will adopt an expression that is at once 
solemn and shifty eyed: Solemn, because he feels he ought to declare an opinion: Shifty eyed-because, he is wondering 
how to conceal that fact that he has no opinion to declare.”

So not all scientists are aware of the scientific method although they may practice it. Philosophy, in 
contrast, remains as such, not being verifiable by the type of experimentation we know of in science. 
As a consequence, Philosophy could reach out, beyond the practical limitations of science, but remains 
abstract and with lesser practical relationship to Man and his Environment. However, the compelling 
symbiosis between man and the environment remains to this day, and leads to the craving for more 
knowledge, if it were for need as for greed.

This craving is the driving force of science and exploration itself- life being inevitably a series of 
explorations. Thus Science and the build up of scientific knowledge brings with it prospects for man’s 
continued sustenance as a species. It also brings dangers about which we shall deal with later. 

Now some further questions emerge which demand responses: Why does mankind want Science? For 
what is Science? For whom is Science? Let us now consider these.

Today Science is indeed part of the modern world’s culture. Its real beginnings as modern science 
commenced after the Industrial Revolution in Europe, with the introduction of Newtonian physics, and 
Robert Boyle’s Laws in Chemistry. The founding of bodies: like the Royal Society in England, and the 
Academie Royale des Sciences in France was also the beginning of organized science in Europe with 
these new institutions gaining the patronage of the of rulers like Charles the first, and Louis IV. Physics 
and Chemistry led the way to modern Biology with the Theories of Evolution of Charles Darwin.

The discoveries of the twentieth century have had the greatest impact on mankind. Researches on 
Natural Resources, both — Terrestrial and Marine - have led to a vast repertoire of knowledge for use 
by man for his benefit. The revolution in therapeutic agents came with the study of plant natural 
products which primitive man had been using as his medicines. Synthetic chemistry took over from 
there and based on nature’s molecules, man was able to make his own, for designed purposes. Synthetic 
polymers have revolutionized modern life, with materials that enable everything from computers to 
women’s clothes. Studies of the winds and waves with man-made satellites have enabled prediction of 
the weather to a nicety. Travel, transportation, communications are vastly different to what was in the 
time of our own country’s independence, only half a century ago in time. Science and the science 
related technologies have moved the living style of citizens to a range from where we cannot now 
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recede. How many people, even some in remote areas of the globe, can now do without computers, 
cell phones, television, and modern conveniences and conveyances.

Science is the agent of all this and we the citizens of the world cannot do without science. Besides 
science is clearly now the factor that determines economic power and thus the level of life of all 
citizens. 1f there is a vast difference between the rich nations and the poor it parallels the respective 
capabilities in science and technology. Yet there are three major characteristics, seemingly the direct 
result of science, that springs danger signals.

Firstly, science as we know it and its basic benefits, have still to reach the poorest in the world . In a 
world of increasing prosperity and plentiful food supplies, about 840 million citizens still suffer from 
hunger and malnutrition. Of these, 799 million according to the FAO, live in developing countries 
where, there is relatively little evidence of the beneficial effects of science. Although electric and other 
forms of modem energy types operate in the affluent areas, their benefits have yet to reach a larger part 
of the world’s citizens. The story is the same as regards water, health care, and social comforts. Only 
about 15% of the world’s population, enjoy the bulk of 85% of the benefits of modern comforts. 
Science has somehow or other, even accentuated the economic divide between the citizens of the rich 
countries and the poorest.

Secondly, science has enhanced the power of crime. The poorer countries as well as the rich are 
constantly embattled with this danger. Terrorism is indeed a global issue. but the danger is the fact  that 
there is a political dichotomy in combating it. The impact of terrorism on the poorest sector receives 
little attention as the richer countries wade in to secure themselves.

Thirdly, Science has given the world several self-distruct handles with awesome destructive power, 
namely, the potential of nuclear power, of genome related biotechnology and stem cell research. So in 
this aspect of danger, there is naught for our comfort. The science-political interface is responsible and 
this argues for the importance of future science education - education directed towards citizenship and 
leadership in all spheres.

Recent events have shown that, on this crucial issue, science education must be linked to a moral and 
ethical foundation, that is seen as legitimate by ordinary citizens It must also be accepted as being 
responsive to their needs and interests. How science is taught in Universities and particularly schools is 
also vital to a public understanding of science.

So indeed the questions beg themselves: Who teaches? Teaches what? Teaches whom? If an eight year old 
asks about the universe, the climate, evolution, materials and minerals, plants and animals, the teacher 
should be equipped to reach for the information and deliver it to the eight year old within his framework 
of comprehension. This means that curricula, teacher training, and teaching mechanisms, media and 
materials, should be attuned to the new generation, who have been nurtured in a scientifically fashioned 
milieu. In addition, can we install in the minimum University curriculum, the concept of scientists who 

foaYk iïm%odk

146



care deeply for truth and clarification, if only for the rewarding experience of finding order and beauty 
in a chaotic jumble of natural events?

May I quote below the words of the eminent American Physicist Professor I. I Rabi:

It is my belief that teaching science well in schools and Universities is to enable students to learn what science is. 
It is to enable them to catch a glimpse of the heritage of man's experience and his symbiotic relationship with his 
environment. It is to understand man's experience in the context of the vast changes that surround us, born of new 
revelations enabled by the same technologies that appear awesomely foreboding.

How science is taught, therefore, is vital to promoting a public understanding of science. I believe 
that students can best learn science by indulging in scientific inquiry themselves. They would find it 
appealing if the science they are learning is meaningfully connected to their own lives. It becomes then 
a memorable experience and not something to be memorized. Universities and schools should integrate, 
scientific exploration with other disciplines, for example, history, geography, languages, art and 
literature. And as leading edge research releases new facts and concepts, the older untenable ones 
should be discarded. In this way, students will be responsive to new insights and knowledge.

A major ingredient in coping with a world, gone mad in the pursuit of wealth and power driven by 
science and technology, is the manner in which scientists themselves cope with their inevitable 
involvement in public affairs. They should be concerned with values and goals.

The Republic of Science is international and elitist by its very nature. Only scientists can participate in 
its deliberations and governance. But, as we observed earlier, science and the Technology that derives 
from it, is the very foundation of economic power and global wealth. And at the interface of science and 
politics, the atmosphere becomes dangerous. Politicians and even the public should engage in the debate 
with regard to the applications of science and technology. The issue affects everyone. And so everyone 
has a right to be heard, whether it is with or without a framework of democracy. This makes it imperative 
that every citizen has some idea of the world we live in, dominated by the culture pattern set by science 
and technology. So an education about science is just as important as an education in science.

Thus, the participation in global science is very much a national issue. A naive recipe would be, a total 
withdrawal from global science that would be suicidal. So the management of science in a country 
becomes crucial to its existence. This means the acquisition of national capability in regard to pertinent 
areas, the maintenance of adequate scientific personnel and institutions in creative and productive 
activity. The nation’s future citizens have to be groomed to address these needs.

2004.06.27
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