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TEATIAT (Introduction)



-1

J&EATA-T

1.1  fom: o1 wd @& (Science: Meaning and Nature)

o &% T STgEwaT % WTe SN Sfie i §eet ST S T 3] S A9 1 A g
o |t &l | < ! et TeT 81 T ol SeIar § ST e S gel § 38 Hehell & AR
TR i el Tergal § oie o Tehell 2| forT STatiS shi ATeHT @ 371 7t S i SAfaw qet
21 foramr gferam b1 s wer @ (@, 1997 )1 3forere forT € qae e a @ o A 3=
forameg 2 i gorem foreft 7 Foreft oft staremomay % wiftr formg s e 21 o= qfw ar arTor
1 ryfes 1 % Tk & fage v aehfies 1 aga ot AvTeE T = e we w6
T 3 FoRefl ST A1 TiShAT 2l ST SHer oAl ST SeaT geft el Sviera: 3elt &tor o fors
=T TgWiel gAT B (T, 2018)

AT B AT AT T ST Y 77T Y ke 30T I SHRN 6 77 A o T
Sft et 21 3eft 3991 & a0 W AT ST A€ TSI Gl 21 TS e AT Tad T anT R
I 1S TS ferarer i F=m ot o5 | &, df 98 Jfer U 36 qte F ST =1 &1 Ul
e & foresht iae & safr Sftam ot wft <Rt 61 O o "eRaT 81 St ok g1 e §
1 B ek &) FSteeh a1 STHep &, F &, F2HT 8, 81 Sfhenell 8 (WHTed 9., 2010))
AT o &7 T BT TS g TS ST o6 T T Tt 3707 ¢ @ & STR 3= aR1i o6 o 3o
e oL T8 €| FEMT oh STl 0 81 % o1 gEl a1l § 370 Hsieii shi I1 ol J7Tg ol W& & AT 36
AT § FHHAR Afeh T § T foge 1 & 37 2 FoF & & § Fu-Au srfershr &1 )@ & o
& Sfra it Sfearan ared! ST & 8 o & 3711 3 L8 i foehe SHEITSl &l 8t e
T 21 forg ferforea 3 & @ et oy, 3T e, Sfie Qeft 8 Teh &5 § e o o 2
T o & 1 SR foqm et Srar df 11T Feetl 1 STEH-NEH e 2 ura| €@ve T &
qraT foh forelt et 237 § SIaT hIg SAieh 36 A& AT ST T HHI o8 GHid & for st




St
Il g T o 1 TfRAT 71 8, ek I8 UHt S9aee &, ST 80 3T i siid ool ¥ sigat
T o fore wftrerg, 21 foT wreq <t Seaftr AfeT wea scire & gt 2 frment 31k & ST (t0
know)| 38 FehR farg orm 22 fagm &t wft STeRit o o Sfte o S|t & ®9 8 IR
T STl e @ & A ST A S 39 T HT W AT HR A T o v
3 AT Bl T F &Y H T AT, 36 THR qT & ToF 3768 1 T=re g7l T
SR ST R % STTEWR, AT o YeAT R 9T e STt foem i g
ST ST Wiy o e S o e St fag &, &t fagm e € (92, 2002))

formT 3 STet U ST W o Te-8e &1 AT 2, Tei 36 Ik 7R deh AT i
a1 ot fershrer foram 21 iR gfEeRtor 1 ATy T2 B @ R Sfie it 2t ek e & i w
e el T gfvenio 7 R 39 safw & fore, o 8w & o oft anveRr 2 @ s
g 1 S R fIhTE & 9 I 31 57 S1aT 2| g 6t € 27 © Tk o Sfee @ wifea
T T TS T FUehd &1 2l ST 2| [ TS $1 ST 9 o1 & o A o gad
[eRTeToht Teh SITTE § GOT STTTE of ST 6wel 81 Wbl € 31T SHehT Thed Tearaor oft ferarm i

w2

ATk BRI ST ThTId 3T o U T Hft SaTet ATt g% o oft <t off| SRt g o
fop T SR AR 3MEehI0T o cT WX &1 Rl WHTST forehtdl o |hal &l I8! aSlg & 1k
IR TR T ITATHeRdT &) 3 391 Rl Tk T2 g 9T A ST T G Rl gfqare faram
Feifes gfEenior Y aTd L, 1 I TRt oft wee & fow e @ =i Tw aed W
AT BT &, ar 7 ® for fogm o forelt oft stra o wehier o fora sty st w91 § 2t wen
STk o 918 ST 3 Bt AT 8 BT =A1Sf ohl Uoh STHT 18 | G, TR TR Tt foreft
frrofer ox wg=r, UEt 3fE EHTST h forshTel 99 OT STIEE ! | TEeEr ohl STaHT 9T Mg L
| 2009 T HHELT AT el TERR FoISIdT et THIFH o A o st foepme 1

I HHT 21 3T heT  foh I 99 29 q« aeh Wi A=} o Hohd 2, STa ook for o faga &
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-1
Fraer 7 o) 3 38 foam @ 9 1 Tum R for fomm T o foremmar o6 v we =i srer S gehar
H

T el ox 3reid 3 €iar 21 fome fagr=: &6 9 gt 21 fo Teaet- ok 19 gt
& (THM, 2003)| ToIsT =T JeTed ek S SHICTT el TR © SRiiieh I€ THel &1 T&l et
T SAAREer ShHT hT ST AT &1 ST =1 I i oISTe § & o o 3 Rt i Rl
AT L T & SR 3721 71T 6l HerraT & uiedl § TRt SHT I H et doF o &1 § g
TITeT SHTAT 3BT AT FHTST i Tt &1 81 & Tl ATt foh e 31T gl et Uged llel $EduTel
foam T SR HE @ T 600 3.9, TRATS AIRT TTAHT S o STR 389 I o 8RR iR 18
T Tt A SR RTeushit T & T ISR S @1 STe 86 3TRT i @ISl o STl &
SR H 1 T 2| A€ F1 T @ fob ARG fome g g =St bt @ISt shil 0] A€ Wi
Tt o fore et 1 aeer |Tfora goft, 590 o1 © his off TR e AT 36 3T, AT
Fotl o Tt B8 ST SAfkdcd sht shieur Wi FeT X Hehd| el BT fehelriet ol gt 7
AT feeT Rt <l § oW el o7 $EH JE o7 STTd o ST T S feh € Al 38 S of
qIg d 9| Tq AT oI o6 SHR0T ueteh Hoehd €1 Hietl ol gt forel o fewre it 21 forgr ot
QiSt  GHTSt o foepme o foTu fiar s fordl €, ST Aree sttt o forg St férg 8T &) =i
rara &Y, Faferear &, qerien, Y a1 1S o= & & I 7 |1, fag™ = 79 we SR
ST & I SATH FHSATSAT i T L H T T g 2

faferear 4 o1t fogm 3 U@ ™ o6 € o Jormres 37 W o svn sisT &1 Sirar 21
Tarferca ot g o ForT 5 HasT: Sa # Sro| ST ST ST et U ST 21 AT 8 I
o Tordll off ST o1 JRRIOT AT o f9q ot a8 & T & =aT 8| 3T6ve §f & <l
sttt off fom 3 gt for 2 ofiv ara Sfiem el o0t st i e 21 fogm o @e
o I} B ® o6 8 7 e o 7T sheamurenr) s ford STd) &t o6l o8 gt | sy
FTETHATSAT 1 AT ST Heh 3T T THM 3T SR GHIST T AT L Heohl T &8 i

3
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TS, T T 1Y, T GEATHTTH TTOMHTHe 2w I foh g3 = o St oht AT 2,
7 Ty RETEA AT =Ted SR T € § YIS sht HIHAT W g W A 48 € R g
I T U o SIfORIT o k1 @7 Weh AR ST 5@ feT Wehl TH-forg 1 @l Jaire SH-
ST T T ST O 9 o1 U T @ (TS, 2007) |

g AT § IR <@ 9 AT S s Aot w8t 37O S 7 2| fos s
+ft 7t e BT € To S WIS 7 ST Sfeerarstl S g S o g e TR S
foq Tda & T ST T hicATAT hl et T Lol &l T T I T 36 W19 31k
1 ST e o TAT| T ShT BTk T STANT H AT THT AT 61 U SIgd aIel foroid &1 8| §61 6
< B o U, STeT e o1 Aforsshi T 9T, & e 18t SraTedt # AT E9 o S9N e
Toh THTST § YTy st T effeft €t off) met Stra R, o o & | ueh @i wiforsy Y e 31
QIS shl FRET AR T I 8| SIH AT o AT o 391 3T dlee §RT foRd amT o Hea o
Te Tt A& i AR shifd i S feam fsdir forg I o o1e Sie fomm, e, Uit
TS TR Sl o & H gl WISt o e shifd ST i fopam 311t g o & woeasy
Tt o WTed § B SR oS W §UR <6 UTd 81 7% FoT SRkt o HRoT TS fo
TS ST AT T a7 T ) el §&t H RATY] SH SR AT 36 @IS & AT
STt o1 forstett Seared o forg oft So=eT &1 wenn s & 7, stwatier ami § off wwAny et
ST ST BT T 81 GehT| Wifeh fasHT 3Toee SATg 4 89 1905 H SaerdraTe hi fogid
wfcrafea foram ot & siifiens fogm o stferenter fagial o1 fia o siwet wdt & s #
18 T shieh = S1.A.Q shl TTEAT o6l @ISt shll et o6l saterd Sid STeifirehl a1 S0 gl
St YENfTshT o &1 H §U STTEHI oh SRl 33 STETEH SHATIAT shT STehT A feraT ST ehl

TS 8 LG ol STETE ST o e @ISt ST <t 2

HEIT o FET ST Hehell & foh g o1 shis ot F fom o fomm st &, ifen forsrr s =t

e ¥ fenTeieht aredioreh gaiael I ARt ST 3t Al GT8 3T €1 3T 3T e
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-1
e @, forvar forrsm =t gfe & wem ot wqof S, et 3 o 57 a1 i J fofsra 2
qeprAtehl S ot forem ot 2ot & =rett Sar ) Afesher |, fowH, Jew fom, st
foagm, sitfaes fogm senfe y-fagm 6 9oft & s @ (58, 2017)) 39 @@ a=© |z
g TEH & e & fop forg 2t e foremm @ o7 gweh e & i oft & s

12 o i afamTd (Definitions of Science)

Tt =T aReTIS AT ST S WIHT ST 21 39eh! forelt wen &t aftd Tt & aieTie e
AT Shisd B SITAT ©, ATk I8 ohs (TS § Gelferd & 3T e forsr § geeht J=T st ST
&, UNOITH See ST 8, SHITY $H I3 T TICATST <A1 i il &) TR oft asnfepi 4 560
Tty Jerr & afeTiog ot o ST ford B1 SIS SRATer o ST I7Y |Ted o foedl H g
qieTid shed U foran & for Sepfaeh Sfshamat st geafeerd 9 qom 34 Tfshansl s avi
el STTURUMST T FART AL o™ & (HEd 9., 2010)1 F87 GARId I &
areqd 3 2 for 38 J T IS Uk hH B, &) Ueh-Ueh oL fohd] feem & 1 srgar en g 3
T bt SR S7earer 9T, A o Uoh THT STE3 ©, i dehi 0 STt Biell 2
ST 7 @ Toh T Uk IqB difeheh Ua sgaf¥erd STeqe 9gid g1 <@ Se dl o 8¢
STE ATH @ ST wvl TRy sereh SR H 3T €1 s el o o1 s €, S S wnet ©
JEERT JHT0T +ft S U ol S&TaT TadT &l 37 38 Hohel SIS H 3TeT g18 § <@ ST 2
STt TUEH  F8T T el & foh T 1 ST RIS | AT A2 2| SRS T I ST i &
T e Tl o S7fifieh #hrs g At 7=t @ (sffaread, 2008)|

78 9 ? o6 amfie vgfa @ & srve it S SreTsty s qemen ST wehdt 21 T8
forg w1eg oft gweRT uite™ T ST R foe < weat @ fieteRt s @ <fr aer cwmr) fer e
31 faer & 2 UT FH H1 37 THHR” ¥ B T YR I 1 arerd ® cwreAre ud




-1

AT o a9 H T ATH HEAT AT ST AT 1 qTeqd & “TThieh 2T o d=a |

TEITA Ued Eld & T T8 AT (fiamd, 2008))

TR ot Tfeheh AT TIT &, RI1Toh 5 fohel e qat sh1 a1 a1 i &, SATug it qadi i I8
U Y & T & R Heroh foTT STEM AT SEd T 2l T e & fof fagm o fad @k
&HAT BIcl! €, T I8 S =l | Bl TR aTel T TTHAT 81 “SHTS o STTE, “fasm ot
Seerelt fSred Qe ue ST oft wfnford €, o &9 H 6 ST dehdt 87 (e, 2008)|

TET SIS oI o 3 B8 W@ < o oK H qaTd &, foras ot +ff deh a1 o 1 geran
ST HEIET T G ST GohdT 2| foIT g A1 dig shl ITOTT 3T © 31 Sfia shl shfeqrsay i

H GITH ST ST e oY 31atd sl # S{eT & 2

T TS B (1962) 1 77 2 o weqol srqvarsi=r smra o wifer o o fafer & foqm 2

TS ST € TRl 36 S8 § @ Foreh Wit ek Holemiter a7 (sffamead, 2008)1 |
Sgd) S0 TRWTST § TIE & ST @ foh fory amafersh Sra i a1 it 21 T8 ARk
THEATAT T T ST LT & TR 7o THTETH o ToTT JATERd T&aT 2

3 AT < T b1 e Tg il o qIC oX oft afeivre fopar 21 farsm st ook @
¥y, fafire sterm wefa 21 a8 safte it Jemeperdn i1 SHTET Rt ST 3 e 3T
TR 1 ST 2 T TEATT o T § ST h0T &, IehT e, T quTTedsh Taf qeheia
vy, S I SR I R STET-9ET ST Heh, a9 @ (St €., 1998)1 foe we gty
AT 2, TSTEE SHEAT o qo ok U ST Heoh| [T shweig, J1 sht T LT & i1 T T
TR 8w e & o & sifm =wor At wftome @ wgEr ST wskar 21 fage a6
TeeR § IR iy fishe o 97 1ot 39 vafd W R AT 31 TR foge o At
UK T Td L a1 I8 AT & oA shet Suanft B1 foqm wsehiiar = & St a9nfes




e |
RAATSAT SR @ISl & eI gt & 37 ST TTst o AT HiSTan queanstl 1 g il &
(Martin. W, 2017)| 39 9Tt & fIq ofee o1 9ot o fofT ety staman w21 e
TARTIAT THTST § 1o gIoate, qeherTd ek shT SUT shiaT & 37T fargm sht Su=nfirm =i
S-S o UgT T 1 AT 8| “Shict TUIER o JIAT @ foh | Tt shl Tehel 3eht
forer o 2, forwar ameaft o 721 (AR 2., 1998)| Tt o1 e & fob for ot forrar g wiet
& - 21, o Sae v STR et o1 TR S €9 @ U @A 2 faee o
faferrt € fogm w1 foqm STt €, srran st 81 <foqm i waifies safera aftams sa-
S % &9 § &t Seft @1 $H & 9% ¥ O A CHEAG S G J| I § adt
ST o STEII T I3 [ TH AT e fopeft e o e feseft goft ameafershar ot ot
T 21T 2 STAUS ShH-51g, I9ISoT & U 2T &, S SR ol 1 ot o7 arett & faret

FAT R

T 1 7§ fob o1 Y et forgmay <hr sTra- et % e werdt 3R eod! € 3 gan
1T 78 | e 8 foh 377k formT fSiaT 8 18 Word €| eehd Y168 “ATETeRoT ST Tkl
TQ T TR T STTIRON & Foerar-Serar & 1 wmfedeh 37ef Tefiehior @ (Keval J Kumar,
1994)| 3Tq: T T & Toh, T =it Goarfeerd @ & TR T 1T e & 36 STEH &
HHET ST Hehal 8| ToTt forgt T ARe % qerrfores MT1fores 1 b1 SO & HemTa foge
T 32 2| T il ST STHRRT o AT H THTS H e a8 ohi Wifda 3T ATdTd S
o TR )| TS SR TS forehrg sht T8 W AR G &7 2, Al 38k U1 ATiveh e
k1 & & 21 I, I TheHT ST WIS o SHSE S STesigh o SAehigHt i 1427 w1
U e o, T U STgd IR S @ S AYEigad aliesh § U 9 T ¢ 9
foTu g 2t @ 3t fS9eh sror g9d fagr O wadr o fea ° o s i g9 Yer gidi 2
forqT Ter Ut R @ ST g9 Hag @ e T ST UR AT ¥ o S 8 S e, viasrgEsd
R foraraefir Srem 21 36 1S 31 T foh G Ud SR a1k foshe ST stefeuawe &




ST |
forerrer o 3§91 W €, W1 € 3 A oY Siteiett § sff s a8 7 qer - grt
H shleh QT 2l SITa=id shid § Heg shid €, SATIR shl GleT o § SN el Treey U
v Suetsy a8 forelt «ft @St o o formm sht Sierrl T | SareT Hecaqui @ Sweh!
wraf w1 &, it S € TRt safe o sTenT-oter Rerf § 1o e i wgfia
ST T R 39 feurfa & wiafsran o7 7 wee st 21 3T fordll =S ol o 3R T80T i
1 vt g o 8, g ffted € 3@ =i it ot o €, safore St T fomm A
SR T % STATET IEhT TG o B 9T SATET A o 2

forfesT ITivieh TR BTkt o TaTiork, BT SATh i faqM I T SR &, ATk o
9T o ST & HHAT L Teh| SThT T ST & Tk I ST AN bl ST @IS oh o) o
HTeI-HXc SToal H SdT4) BTioRT o 39 TR & I8 9\ 31 ST § fon 3R o hl seeemd
AN k! BT AT I8 Ueh GehIcH e {010 & Tohd &, ST 3ok S{a oh STATAT 3ok GHTST o foIT
+ff ArweRR e 2

Teyfy forg =t farfsr =i o uftnfya fora man 8, ferT et afarmmen § e aumar 9w
foreept X emenfEa R

1.3 fog™ @R o7of & &7 (Science Communication: Meaning and Nature)

A ol Gt foar TricfefRrt o gt § & S 21 Js S, Yo, ATH i TE Tg0T shid
€, 3 WHIAd € S STTET L o o1 gol ! W ot Xd &) 78 TWOT S7ea S o6 g
& w81 78 T Sisha 21 geeht dTead © Ueh Sfh o o1 sheT 3T gHL U WHEH o 91
T IR 3Tl 56 X O I Afost iR orerad ST & Teh & 7T sTgH arett wfsRa 21 o &
3ok TR X SR HIWUT ok TH 3T THEATSAT i ST Hehd & IR 36 & i 17T il

L Hehd 8l §ER T AW Sfad § Ageaqul ekt 2l Sftad ol qerd Aawashdrsl e,

8
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FHULT, Hoh o 1Y G=R 1 Hff faf3re aeea 81 g9 § 9= sitee s9did s o fIT SR
A AR TEHRAT B FOR & AW THNS hI T TR R ST
(SL.IH=E UTestfer, 2003 )| WIS o TSt o fpameretrdl Tet Ticfeferit o geme d=me 6
FEIAT FEAT o o1 T T ST Fhell| TR STTq EIWT 3 oid &1 /Tead &, Aiieeh 37K
WITHeRAX| TR TTear HiRaes 7o feTRad 8 o ST Seaer 3 Tseet ot avft Rerfer
T HIWUter ST 31 ek HTfHehal HTea o, 30, TO%1, JEWaT AT Fadt goae et &
HYE B (FAR, 2007)| AHE 39 Tommi/srfiaftra st wohe i o foTg dea =T st T&ar
21 7t FEvfiedT qeEr i eRt ue amtSes g o fmfor ue faee % ge 7 ) gei
fora € TR & AW ¥ Yafad 21 faeew 3m (1954) &1 %A € % w=R § us =i ar
fRaT ok T o |TeT Toh AT SHT-IAT hY TATOHT THT Bt 21°

1. S (1978) SRT €N bl FHFA o [T TEqd ST Us 31 foh i Rl et 82 ford
HTEIH © ThedT 27 forad shgdr 22 3R fore 99 O ohgdT 22 9=k W = st fRam st
TS T AT &

AT T AU 7 37 & FRYRR| ST 9T % Y168 HRIHTM hl AT AT wToT
% T1e8 FHRIFRT ¥ g3 ©, Fowet avd g e e, g Eme, T fme, 2 gt 21 st
TS o HTEH FaH & AN H G0 ARl (SHTE, 1997 ) | 36T 379 78 @ foh g=rm
AT ¥ AT Tt EATSl ol SRR B STH TR L, Sicsh 8 T SaTE T AT

HTHSe oft TEdr 2l

G FERA ol qA o1 =X @ Feher @, fSrersht 31ef @ = A sedr a1 S e A
37l T GEX T ST, FFI-Y ST, FEMTSAl &1 STEH S&M T 2rar 2l foreml &t ke
U ShT el WY T | §Hoh AT § AT HTHTIS Sel-d ST [oshierd BT ol JsT ot
Tifcrfafertt 31X SfsRaT SR oX & ST 31 e o SRR A 3T 819 Wi, Hehdl 31K




-1

STOft ok G Th-gHL 2l Hie AR THg o o Gl 1 SATRM e hidl 8| Hol Iee
I FIgHT 7 -39 &1 § =k T 81 gTacie & SIER, €91 U i 8, oo w6
TeHTsh ESISOT ZHL S Tehall hi SR sigei &g Sd hadr & (e =. 4., 2003 ) |

Tee USTEA J W 1 TR shid g¢ forar @ for < amoft e A gekal & gy fo=Im,

AT 3TeraT =T B e ST He e 21

WITE o STTER, < HeR GHT ol TTHT AT el 2, ST U 6T & T8l hl S0 8
e T TR A= & SR T Siedt 2

TR o fod T U 3= 99T R AHTor STERE 91 oTdT R E<IR T Aeed eHH fea=at |

AT ST T&T © (I1ed, 2012)

Tl 3. TS % ITEN, " HHAR § G/ I8 IR &, STel his Ho’ ATEH gRT 3=
FRICATYE ToIT¥ = Hohd | T ITART T THTII

OR % e (Elements of Communication)

: TaRT AT G o AT Ieh HEATAT 2 T8 SR/ Sk AT Ik | el ST 2

Sk T LT @ Toh T EawT, Shd, Torer wTeam & TR fordt foarm STl

HIN: T AT AT AT YNOT AR FHET ST 2| THTERIA AR % fg dew w9,
forareia ST =feT o g9e § 1 I g1 =Ry

HIEHH: AT 1 3 § §aR 1 A6 S (S, SeAlfosH, SRR SeTa| HasT uga
forw ey ot ot earmr o waeRt e wTesm ot =R T = ey

STHRAl: a7 % 6 A T AT JTHeRd! FealTdl ol T8 Teh ATk, AN ol g STaT
& & AN (ST) B T B

10
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RIS THIIRTAT T UfSHAT hT SITTRIT L ST ded BRI FHedrdl 2l I fafi wai d
1 HeRdT &, SH HaxT TRINUT o TR ATATER0T 1 TR, Y shi agd € a1 S0 E,
frfad Aream 9 3Ty w1ee 3Tl

FIEsT: STa UTHehdT T i T KT 9T Tfdfshar sa<h oaT &, a1 I8 Tfshar Jueh o fofu
THeRd] T FISdeh shedldl 81 TSRl §I1 o folq ISk skl ITHehRd! ol $Igsesh ST

SATITF 2

Encoder Decoder
Message Channel

< > —
Sender Receiver
Decoder \ Encoder
7y @ 7y

Feedback

38 e sy WTH BIaT @ foh SR e A1 gaer o fAg SAfeml streawaehar 8 €9 %
TS 8 F 1 A GHTST shT TATIAT €1 el € ST A & 7T sh1 WATISToh AT shi i
TEE TR TR o TR T TGI8l 8id ©-

1- TR AR SR - I€ Teh BTk Siska 2, e safth o yaifeg 2 21 36eh
FHariq =afth 1 T A aftors |fFAferd BiaT 21 36 TRl safth fd, IaA qe wias §

TS ST GrATTeId SIS ohl Heioh shicl K|

2- ATk HoR- $Hh FA=1d SAThITd EYeh hl st faaT STaT °1 31uld 39 ek =afh gry
A Atk AYAT DI THE U, AThTd &9 § TR BIohL Faxt UM foram St 2 mufl-anedl
ATk T HTEAHT JAT LETM, SeATBI SATfe § oft ek foram SITaT 21 @i, waw, 2T,

T SR FIEse 36eh TE Hoeh 3

11



ST |
3- T HOR- $Heh =TI TEINA T AT HexT HiaT 998 o o Sfee o ST 81 3o 39
ST ST ST L@ STl @ foh Uk wg o1 fed, Sevd ww &1, Sfo, o o HATER W T
T o HTEAH BN o WHE ST SITRT T, &, ST, STS1eft $efs ot & quf gt 2

4- SEAR- T & FIER, AT T8 T g F1 TH & 8| AT GHg i
afefefodt & o M fremt 3 STT=roT & "= STaH T SATE0T AT 2| 2T 998 &
RN U HEIH S s 8l

Hee T Wi (Alt and Agee) % ITTEN, SHEATR &1 3o forell 329 o g ol €=m

HTEAHT o ITANT G foreqd SRR o fof=T WToehi deh gaatl U fomt o1 ag=rn @

(IR T&TT, 2009 )

SR U TR JehTt o1 §=R €, S 3 <1iord § A1 Haer bl ST-forar o gi-gt aoh
STl 81 SHeRT JATE Sgd sAT9eh I GUITHT BIell 21 SHE= HIEHT Al Hewl i a01d §¢
TSt Hefee  foren ® foh A1eam €1 Hawt 21 H1eaH sh1 qreqd € fob sfter # S a1 feigaAt s
SITST 81 | A oK oW A1 SHEER G 8q i a8 1 LT & S |id TR TT9e o Je

foref AR, 23 3Tfe o SR ag=rdT 8

HHAR T I8 HMT ST @ foh o€ w1 = A7 931 i o fafer @isit o9t 56 deheilen
S-S foraT, ft & wielter foreg o T ST STeitfiTehl S sht Srgwie gl SATfeHTa |
SRHT: ST SNSRI ST(e ohT AT foham ST Seht SR i Toh T | HL T T
FE Uk UfcreTiéres @cd € foh Senfirsht ohr forshmer weet gT AR forse ol STaremeon sheht e
1< HTHA JTS| EicTTioh STeT §H T G shl oTd hLd @ a1 ITF: Teniieh! S gried grar
R ¥ I G911 AFTE I A U fafdre smer o w0 § aftariva frar st e @

(THTEA T, 2010)

12



e |
forelt AT @ AT ! 99 T deRe o 9 H giud 3 fiferd e & oy de=
Feardn 3 fogm w=w, fagm 7 fadk 3k sfam o fewan smar 2, afes fagm ot woms
1 3T T A HAT AT AW S T 0 ger +ff e 21w vEn wwewe At
HETHAT SR AT foRIT sl 37k Al § ot T8 a1 e [ohE! HTEH A1 Heaeel o g
HTS A o TTRAT o 9 H ST ST &) TR 0 o= 7 S0 ST, STqaeam,
foenmer ohegi, Torr formemani ofit Senfirhl deerHt onife # 2T B =t @S 37 ekt
foreRTal & oI H Ted Tee TS A1 U fafire & Aren § SRRT T it 81 I8 STHeR
& qehr1ehl {THT ST ITET TT ITT: TS § BT 81 39 TR & G, TehTe 37T = ol
e A7 e foq @R & ®q § ST ST @ (MG 9., 2010) | TeAiter o @™
S-S ST SR BIdT & 3 SHRT TGN 36 Yoh ¥ ST ST foh @t i 39 A &
UL o, Ak T8 e TAd -l HIFT ST Hehal & 1o o oft oft Usreptiear sid 0 his
Tt 5 & Tk AT ST @ 37K ATt TR SHeh! i STeaTaicidl sl HTHT €9 o §
ST AT YT BIAT 2l BTeATTeh [ o Sid % SITee USifedt 3 S &, S anti &l
forqm o wifer STrTeer o o sfteT SaTu gE

1.4 for SE: 31 U @@ (Science Writing: Meaning and Nature)

B ST Afch o 7 H A€ STTHATIT It © ok, I8 ST fof geehe] oI 82 et ¥ Here
22 T7-fraer Y 3T STTERT SISt § S v 7R e e &1 T 7, 9% i A Wi R
fEd &9 & 36T I SAT-3T STTEHT| o 3T AN Sk @ 3R < & foTg, gear 37K
Tyt & forg Sk SETRITETst § T ek B @ BT 3R K & 9 IS e At
2. 99 I | I 2T & o weeRtiat it wee (WA 9., 2010)

QT ST 5 e il e AT o SR fors Ssfeft ol shi S-S deh Tg=m sh Sfsha
1 & ToRIT TRTIAT hed &) <{foh TeRTNGT Sl Teh UHT S JHT ST &, ST 8T o fod |

13
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21 1 fae off 9HIST 4 SATe FEEel gL % 34T W E FR T €l 3 TEN
o ST Evyer 21 UeehTieaT § T ITH ohl, SHE STadiTedT GHTST bl & ot i)

forT The ot J[eeTTa 37 U Tt @ A S wendt 2, o fafse, @mer iR e
T FohLOTT shT BHTSIRT &, Tifefhd STe]feh forsT ToehTIaT shi J&ATA 19eft SraTeal & TR
Tt & (THEA T, 2010)

IE ATk SRR TSk SN H q13eh 36k Uge 81 SHd 2| forg o &1 ol 18 oft e
ST HHTST SRl AT W] ohl T o arett 2, T aumm @) fagm gamm < afder &
8 T WA © ST Jeid o S ST WISt ol I8 JeIel, HHE, ST=iet AT Hie IR 1
e off 81 ThdT 21 3O 98 WeNfhT of wite @ 9 39 @S T I 1 SAresiieh
ST &1 TehdlT 2| T o & T foraam T whiE oft o e sigeprd fog v 2|
AR hT YEATA ot FI9 FHTER &, 3 rd st Tt oft o e @) srwaieer ®
TEUT % foIT I foRdr ST @ ke & wreke forelt ft faforca womeft @ sftwfer ot foemrer oft
T T 3 a1 21 fage o Y e SRt AT Sgifien STHR 31 =1E 97
T e & 1 Tew, 3ueh qor § forelt Aier Ragia sterem Ul aiteRed T Sl BT =Ry

ST YR STT=T-9@ AT e 81 (Massimiano, 2014)]

o Seer arEafreshar & exradt i fosr @ AfehT 38k e § ¥1eal hl THTeHeRdT BT
& 2, AT a1 UTdeh 39 A=} US| fag See § hi3T Yeeraferal sl 3TEM Sreat # forgHt

T qTfeh 3H W ol &L his U ST ardd H I e o1 3239 off auft aoher
ST, ST 38 BT 3ATH AR G0 Toh 3 HoACa®y 379 St | qied 1 geh| forge st
TG FeATCH Y § AT M1 I8 AT 9 ST Feieert 2T S 36 STeHdTa |
for e 4 T 31T AT ST ohT T B) fo 2iaT § %87 37 &6 Sielfeh Tlfeed 8idT &
Aferd, Siferequl S SAhwTEH|” T Hiiec 1 9ed % € foqm s desfedfyol g
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e |
HIfr Y 7o T IR ATHHTEH FFE H 9T L T &Y § AH q T G
AT (3mE, 2015)1 Ao A foser I @ for fagm oraa &t ondt off warfy e i &t
STt 81 Afe 38 ATe Siar et o, At T o S-S e g o SHTS shl s SHEITSl
& freima forer et 21

1.5 f& @@ % TR (Types of Science Writings)

forgm o oAt forgm wem of foag crenfSrersRteT 3 fieisier &9 T ST ae 2, e
qed o 1 §9R AHT=a: AT AR oh sfie TeeRIGT o "1 ¥ foRam simar @1 foem
TG FHTS § JFTIe GIUahI0T 43T el 2l AL e TTerd el ST 1ok, Tors o a1 it @
ST SHRA § I o @S doh I8 Gehd! ol 39 T8 [oRH oiad AR ah! STRITe! 3K
et 1 fFramr e 5T U Ty SR SrEe TS o fafer F § weres 8 e
2| T sh1 ST 1 80 UH AHF Tkl &, S8 i3 T TIfaer S SR ek S&qd sht
T 7Y, qur St At i Sfehia @ w8 e oiee auem 9 | geRiiia 39 arft |
wrifea & fores foqm wf=fed Siar 21 wamem o= #§ g o w8 we | e 8w
FHTER 6 AT FFATEehI, e, TorToe & Sedt # WetfRra fora STt 21w Hifear o
THASRTILAT <hT STTE dfedt ¥ & 2| Afgshal ST | whis T2t @isT, =AY STTeRteT 7T 37 TE <
G T TIHT 30 Tfeed ol S 9 JEerd fomt & ufged et fomm i @er it s
TT3hT sl TR ST aTell Wil ht 0l § Tad & (Massimiano, 2014)| AT A< fagm
USRI ohl SHIAT & TehTIRT foraT STTaT & Toh a8 it oht 3TTenfSd Y, sifeeh 3@ty fom
ST & fo6 9 AT St STTervreRan 21 o wrerTiat <o Tu-AT qet o1 gEenetl § st
) B THTT T8 TR ¥ SISeh 3@ ST 2

foTT ueeRTRAT uerehtiEaT o &} foremant @ aremT faem 21 I uriuies @i & et AN hl
FS T <l & AR ATEAF AU F Ao o 89 ¥ g el w1 A ot Effedt @
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(Massimiano, 2014)| s Se 3 317 farhter & 63 31 aTH {81 37 foge o,
IR, TR, FFITShIT qeIT 317 o smfiret 81 st et faremet o aw =t foge sam=m
Fed 8l foum e sTeld e gEer el @ SR 3 TERSMR w A aeEdt

HATITIHT 2l
EFIERILICITS

Torqm T il T L A I7 31 T T oY € aie |iaw ST aTaeht Rt STTeRfNa s
ST BIAT 21 I3 ST ATk BT AT WIS oh! GHTAR o &9 H T [T ST 2| IEeHT Th
3T=T SR W ITNeh T2 ST 8| 36 TR & FFfea Tt o Squient s feouft off <t
STt 2, TTfoh THTEI 2l BT iR forgerfiaT a1 Sl

o faratsr

THTSIRT 31 TR SReefTertoT fedTatsr shacraT 2 Sierfsh seeht his weh T2 aftem 7 2,
Ao e ot 718 T ST @ To T WawiH, St qUehm, STk Suatfed 3Tfe T R
forar ST € fraratst st afe 37 SATET WTST & Goe o1 ST o a1 9E Y& al o qHr=r
I € g BT & AAferd od se-dfie § 39 fawa & 3idtia M 9T sufhal 8 ardieng oft
foam ST @ fen 38 foreht 371 88 ST ST Henl

[ERSS W CACRIERSIC

IE T Tordll T a< T T STeid Y 36 T Tafi 3 ST LT 8| Tieh U 98 | 39
H&< oh WShIcHeh Tee] T UNHT ST €, el qat JTHT Fehrieae Uel | oft uigehi i 3Faa
T 2| TorwoTIersh i H ek I8 ST Ll € fof o forrer @ ofe weft feigadl v foreame
| o1q Y AN IWhT AT A SgA Sfieet & AR T & g soehl| Th FRIB@ S dqfera
TSt 7 farsguoneres o foram ST 21 3T 9 § I8 Su1eehia A1 37UE U T TehTiig
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ToRaT ST 2| SEehT ci@eh 370 TorsT a7 ToTIost 1T @ I 370 STHE T FRX ST i b

TR off STTaT )

it e

WIS TARIIET 3T G- H S0, TSHIfd § YEMRR AT HiANe Sid § fordt o8 Seew,
TeTel T T STt /1§ TR % ded o I e 317d &, S S bl ared 81 81 TR
! 30 [TC Sigd Hed AT Sl 2l Tk @ierol FT=iR fora # foreft werehme sht wet =
aret oft & ST 81 38 arer ST fenfé oft e E)

o streniya araeh

IE TH UET G FT 2, S HuEe g T St ¥ S SHeRe % guehiy 0N W
STeRTRTA FoRaT STTAT 81 500-700 ITeaT § ToT@T ST ST HUTEehi THTERYS % STCHT o I 01
ST STIT 81 I8 Tod GHameh e 9T & foram Srar ® 37K 39 Ued & o1¢ 39 TH=R 0
o STTQN! TR FHgial o ST H ST ST Eehal 2

[EEIEESL)

AW Teh UET oG BT @, TSreent gam=mes 8§ wes ffterd wom gar @ 31 98 e iy foa
T TRITITA BT 81 T BT T RIS 70 T 2 St et 8 Y sherd & 38 T T ek
foreren &, St U 36 fowar 1 SRR 81 3K 38eht |I9T W Uehg oft HSfeld 1l Th &iH
@ 6 T 39 W 9 2] Bl 3T AATET s T faemd off €, S gHEm 9= g

o o "
YeRTITA TR STTd 2

FIeR- v Gy fosRr oX forem ma ver o, e fosr o | aeeiell W e @ g
STRTRT STAT AT 1| $HH HeAT Hed 81 o T § AL STalTe ok G 3l ITTRT 6T ST 8
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T1ftheh- forelt ereT, Rrgia oAt Uelt Fermrerelt sreqefteneoT, foreer wmm=m 3t qfE 2 St 2l

BIe- T foReft FoTe o Wi & Werfird UEft qeefit ST ge-o-ge @R =T il 9 i

eI |
- Forelt mreAT, g, =aifh, e o o o ot o WTeaw @ AT T T SEeT ST
AT U &fere fowa o fore grar 1

foreA- St forelY Fertfia umeisTes gRT g § Sreci, il o @y ot forme, St g
ST s WET AT Aifct T T ForaT STAT &, o1 59 forToe hed gl §%6h 7T HT=rids hiwd
Ad

QTR famRl- <1 AT o ofter gaft arareiia, Fores Ueh Sehal df geT STardl 2aT 8| S &
T 1 O STk AT foret foraiy forsr ox ST ot &, o1 39 famst shed €1 sad st
1 T oft afvt gt &

fomm wfecr- 15 Yo <iw, S TRERivIa: s A1 Sidar % €9 | BT 71 I8 IR
ST AT dohr1eh IT STEMd 2t 2, e qer 7t =iat 2

YuTesh & AW - AT GRS I8 T RIS B STl I8 SR UTSeRl 3T
AR o Sffe §d18 1 T 9 | T U183 GHTR U5 3l Teah, 38H Jh1IRTd fheT
HUTER & SR Sr SHTET 6T i 7 fored €

- ot fofRre s o for ot wTashi SRT 99 T WS T FehRE] g WA 6 I
HHTE FIT {4 S &)
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1.6 for i@ =t 363k b (Gradual Development of Science Writing)

TR | Evarel o TRV it # oft famm % & 7 s Rl fohg ) Wi | e ue
T TS H HEM oiqTieh W off 37T 36 shiet o A1k e e 7 § §U) 36 e
TIOTC, ETICTTT, AT i STfel ST-SHTiet 2| Tefcrdl S1H & sIgd Teet ALl o 6 si1ef el
THTISH S HEM ST A1 1947 qoh 1 WA ST ol Tt ATEET A6 e ht
TR o TeTT T T T oMl AT HEASit o & § o Wi ol v 7=a! off| faeett
1 TIE T 5T IATsET i HERIATST o & § YRd i HeM 3uafod 2| 3T &t el 1500
361 q4 § og H Uk MTefden e fdt o stfkae i Secr@ fierar 2, 3¢ sialis Ue 3w
HSATSAT T T ®9 § 01 2 et srefra | Afash forement gy (arg) 3 oft Steprdt &t
et ST TTIOT BT S S ATeT St JomTedt” €1 W TTior o gearatterd frshrer
ATV o § HMT ST Tkl 8, el a1 Sl & ot gl 3R o gl Fehrer ot fafer
TS| TG ol Seart +ff Afcer et 7 & &1 Wil off| SAeE § o Jervd ST GeiehH 1
foreqa foreroT firetar 21 dererd ot 32w qaTe Tt o T AT YTed-FfeheaT g wTfr s &
ki shl e feIfd § AT & (HHEa 0., 2010)

T Tehd © (o o1 1 [oF i@ o1 3iere sgd YT 21 2,500 |1t Jel = g I (3R
HfedT) =l o ST T7Y e Hohd &) FYaufed ST 37eTe HeErR ot wid e T 9
rehetTl AR 3 Afdes oer €, TS orel 7 et Aaiieh Torton ot Socid fietar Bl

fom o fompmer & fore o< wfiforit 1 e oft vRa  siga vt & & 29 % oy firer &
g8 g S afifa o o off et #1784 7 wnfuq uftmnfes wemE oAtw s
IIdH AT o ey o oo S shes T 3regey A1 1886 H €T Y9 ©
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el H 3o WIS sl T g% (WHM, 2003) | I8 @ufa siifehl, e,
forgm, Tafercan fogm ox ver v emifara v hi forier Serd @

T 1800 H et § #fmq foem S o Tumon & e S, e ot il # o
TR ST BT SR ShT AT 1817 | STTeT H S ATSeT shi TITOAT 2T Toft| 39 |emsel 5
% forgT wTed gk SR S| T 1888 H faranty e wifrer v 3 foq et
el ol e, STett We SIS 7 WehtfRTd st o) fos o & forerst § 1834 U AR
Y T ST 99 hIAehTdT Shl Ueh TEAT TR HIETES! I <37 shl Taved STiHeh Uiseht
‘TR @emedt SHer w1 TwRE Re R Fw e silsh afier of e
FTeTehoo) HIETIE! AT STeaT, Hashar 1860 H I sitFl <Rt feeg! HiEmrel 1863 H s
1876 ¥ <. HEZITCT BT ST T $TSa THITHUR I el 31t |15 o1 I T
T AT 65 a1 1902 H Tfia stenarane dfesher @remrdt 3R 1908 H nfsd et
Hemfeshel AT 1 Wl oot AT 2| TS W HepwIg TR HETE H §1gH o SATEi
¥ 1914 H $[Sa A3H HiUE THITHURM T(Sd 88 (T89H, 2003) | $fea |1sd e fa5m
forepmer o fore et o weer & Fm T ST o e AW o aft e wEe w e
HAITT o T & ST R T AT & 9 W I o S ok e foge & 2 | |
I L T8 €

‘o Arweh afeht o aieg SRITT R 1915 | 3ATEEE § Y& Al T 36 g GO
forT ufSent o R W oft arg 3R STTa 2 (Pallava Bagla, 2017) | SRE Hemfishet @emadt
T 113 A1 1918, $fea sieferet Qe s 134 |1t 1920, 1T A% S i
3T 1920, TNUIATSIhel TR sheAeshdl a1 T34 1920, SdiSea dEfHT i
HedlSiohel HIETIET o1 TS 1924 3R $fea hiteher HEmae! o1 T off 36t a1t 1924 |
fopa |
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e |
Torett oft w1 o foremrer U@ Werg, et & ST & 21 3 isa wufoat fowat i wuena
T fomR T o e oiR o1ot farftre smmenett § 91 o foear o fofe o w9 wem et &
R o & 97 & Iyl SHHd AR o o foTT sl ot 21 fo™ o Te-ge 3 see
ST avft AT 1 Tt i o (TRl § WA SR a9 1952 H 3fea Avme argfefteen
SIRIHRM Het (HTE. U TH.SL3AHT) 1 T Tl |ieh SR Het 3N A¥He 158
ATgsRT 31 FreRT off et (31TE.uT wa e o & u oft e SRegge ST Wse
FRIRIE A o SR o forg fomm swfer ame wrge SHe 1 e 61 1952 °
3Tree foram 1958 & vt s 3 3mieh fift o Tk were wiia foran e stata fogm
U HIQrStT shl EWTEATST SR SR 3T &HAT T o7 o foeh™ § 399N o foq el
ISTAT TAT| Ueh G397k © 3Tk THI o o1 TR 7 Wi o foAw weh oR Tt 31uet Hfifermat vt
freiwor qu i @ form IfAes Fifa o1 dehey fogm o ToETsT o Ofd eAmem 3R
Sfegar 1 Sedra or e e wifd, v o foehrd SR eI st gt
forenford AT 37 375 WIEhideh foreRT o STAER TEH AT ST IR GSTTcHe &GHATST i
G AT XM Hifeet AT ATGEST FSRIA 1 T34 1978 H T | fm st <37 o -
M H o I H 39 IREG T TS IMEH T ST Eehd 2l 36 TG A o7 | g fage
g, TURICH 3TN TvvHed Tfua o 81 ar-wwe W aftyg foqm & foreft foerw o w0
formr RReren, forenfofit et e o artey wfeamrstl & forg wikraror srism 1 s Hid 2l

T ot Tee ©dt U adia FisHT (1980) H ot wmeh ot i 1982 F Jzret Hifeet B
HIEH U SIS ohl T G| I8 UNTE for qvait forart o S=Im-Sem o forg weearyut
R L &I 3] I TG s AT H AT aiehtd SRR st @, S FRaT | (o),
STt g SR fomm stoes fore (), stftea@enn (afieT) i@ © (Pallava Bagla,

2017) |
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SEES
I F W o wre off E S o R § sred Avem @ w8 ad 1985 # e
HISH UeH THITHUIH %1 7137 g1 I8 €13 [ o THR-SR o [T FUe-1 e idt
& (Mochahari, 2013)| I TS TRV 37 % STATAT 3 e T M +f 3T 31 =m0
TR A o T TR S o fIg o 1989 H gemT ue senfirht fomr o fagm s o6
TITOAT Sl TR TR a9 & Tt 3T deh T U Seifireh! o AT Si9eay, qiie,
Tk Td SHed T L T8 2| SHHehi o A1 & o Jor sfers arem & o fagm
o TAL-JER H A1 ANTEM € T6T €| a0 16 HI5d o AW 4 +ff fos Tam uh gedeh
TRATTI o &9 H FhTIRTA T 8

T o &7 o T ARTH bl 70T ToTCHeRAT JGIRI i T STER et 8ok, T TN 1997
T Y St B TEH FRHeRRM (T 6. TH.HT) 31 e forar ram arg s oft forgr ahr st
S dh Uga H ST i L TET 8l a9 2002 H AT S AT Gt § T F291 W
YA $R2EIT HTH HISH FRIHARM U SHHHIA [ T S T FHHT T&T HRI THIS
& wft it e o Tesreft et Y a2 3aeht forgm wfeRrd fomm sl (R
arge et (3t S famm 1 gfam(3s) # s et § (Pallava Bagla, 2017) |

T o ST e fog afyennd oft €, St fersrr sram & e svoa e 3 & &) 1981
4 T, 7 Riew SR S |15e STEee i AT g4l a9 1986 H Sforeht ud fors
ek &1 afehTd Y& gl SIS afreRtet § |rgh fuiet (1964), 2= € 31 (1992) 3R
sl o [T SiFed 3T (2010) H TR I[& foharm | e Aqremi o sterran e, St S|
TAFIe AT ot foge % JOR § ag-agat ANeE od ® 2 37 el ¥ o e w
AT 2ok 3, Tormst ar TSt SI9 hishHT shi AT fohdT STTAT 81 5 JTEHT o STt
o AT ATeer ff T ot ARl S H STt syfieRr T @ €
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1.7 SRR 93§ foe e (Science Writing in Newspapers)

TorsTt e ot gl S forshrer ST &t GUAT 2, FSfeft sht HIe |l ST okl Ieq= i
o1 TehelTeh T T 39 TaeT 7 Ut shed o foq difecd § siforei=t it sl 61 & 4 &I
1 iRt gvrr <y femfafy 8, fom stemforg st gwmrer 21 <= § 561 & 400 § M 77
1 ot <, foeH o 3 3 T Sear 9Tl WA MR fage iaTe g e g
TAT JUT UgT SRT foq sht STaRRTeT W Tl 1476 § BUE A JES A AR
AT ol o SIS 1 FHfeT Y& g3t 3R 15801 Srareet @ rgfes forgm qer fasm
TS T g, TIEHT ST o | T wferstrerey o fosft ferfercesns faform fieed 3 sraehier
forgia X e &0 & 1600 7 forelt, STt $icie i waelt fag™ qwash 81 Acfifer 7 1610 §
gUfrEor at el e forelll S qall qeden ST shi &1 ugfd skt dere’ A o foredt s
1632 H wehTiRTe gt (9, 2007)

e o it $cie o Togm whift s 1 Trey foram o, 3Ty 38 siehifam wafa oft
g T ST 21 oo 3 Tt |ieTset ht T ht 7R g foharel oft foredf| 30 @i fogm
TEeh! o @ o TTY-HTY fof oiEsh deehlet = @HTer gt | ot fogm gverdt org forerd
R iR SehT T aga 0 oft, Afoh o= ot 8 fog e ot sufterfa ot 8t 3%
&1 Tt off) T Sht vt ST TR SHT IF TR Sh RSTd She UhSHT oF STSHST
T SHEd 1665 T i (TfET, 2007) 36 THT T AR I oft fhaifwa ZiseH

AT TersT TirehT SR i) 56 aXE fore o sht e ot 31T STt gt o e et
GHTER 9 T i i Heca Ul e /G €| WHT=r o el sl 31 S| a9 9gar
4 37eq ekt frwrd 8| fafrer d=m Aremt 6 Hifd geemetl o Sar d ghent faRre aem
2| 39 AT % UTH AT HEierId & foh 7 g ot forear v e fenfé e 21 o famm
TRG T AT S Tk Tg= H 3eeh! ffire syfirert & wehelt 21
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1.8 YRAT TUTER 91 & faH &G (Science Writing in Indian Newspapers)

AT |HIS T 401 €, THTST | S g3TT @ 7R S & &7 @ A1 S off o 3701 ehm, 3
Prerrer & weiferg wmed ra-sirer gaemeEt § fafia S /1 aee g 9 T 59 T
T =TedT @ TR 36 g AT S T AT Tt 81 FETeRes 7 o |t gee
Y& A &, feeh S HeAT % RO, IHhT WilHATS S wrife 3 forw & @ Surt
T FoRAT STTAT 1§79 ST oh §TeT SHTENIS FHTS ohi STFT&h i T HH Fd 3l

forgT o Ut deha & ok o fomedt oft Tsg it S o W UX ekt SIT |kl ©, SI9Td (o7 Rl
S-S o g | HifSaAr ot s{fHeRT o Wid w2 St A et df Hifgar | 7
wftrert argeft femg 21 sienfen foas o1 qow weq e ot % 6 3w A foge & RS |
ST iR Tet fewms T, Rt feae =iy o fom Tre s5d oRE @ 81 @ R At
g T TS STl T 3faeT® SIgd IUAT 21 ol T8I H e @ehd & o 4a A 8h
o Tafia siem ve ang gng W aRinet & g fafr dnfre g o 8 @ wfa
SRR S-S ok T o1 i T fédl # forgT ol o1 I SIer o o1l 3 e
AT SFST T Toh SIS AHTER 0 7 e T8 Q) feal  forsi oie sht fSeier vt vt
T AT = & HTEAT HI ST H JaT SI@eh! T TR T 399 SO firedt| Acig siela &
e ¥ Tgadt 71 a1 |t afeerel § g S SEd i fied 8| sareree § e
qiNSg 3T AT 1905 § gl aiwg + foqie T & U wites o ek @ 70 a9 & o

ST BN b &l STt U TohIRT, STt HETerehor €et, 4 foted Terl Jui, St HTHRH
ST %3 SANEAT - T 95 o HTEW ¥ [ i@ | 9aTvT T (3fesh, 1992 )1 331 H &7
T 9T 8 BT It ufehtett § fag o 2T 1@ wifer 38 e forgrerar &1 sher s fom
o ate T st Wil 83, 3k STTER for UorehtiaT ol STf 89 9xT § =21 gl st
T o e st ST A, AT ST H S @ |1se g8 ot § 3ot & o g
TRt e aell 81 Tieht § FHeheTent STd SR TSI W3l 3hi Sht [STehT aTraicdl fIq o SR
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ST |
T A ST ) IS STtk GHTART o S I ST Tl @ Toh Se1-gira # - T &
T 31 Hepsmse ot & e oft T @ foF e o AR A o qenyd AR 21 g
T 6T TSI, GRSl Sl ST TS, GarHA! shi Hferd Iucifes I SHE=R qreadi
e Tty ag SET SRS i 3Ieafud 85| STEd, TS I e SR |id i SeaT
SR 81 T oharet oI SR o1 9 81 €, B9 HeTdl SHHT AT & SiTa o 8¢ &1 H 39 Siel
ST HeheT 21 38 SieT it STHT =fey (FefEm, 2007)]

WIS SR O SRS § 9] @ 3qH-u™ & draey § qeaqul SHehil o
e 3e1 wohd 21 SATafciss GHMER U SToHT e TRiq | @ @ T wehd §
(fram, 2007 )| o & AT TUTERT ot SATee & AfYes T fear S/, ot 39r aun
ST ST T & SUSHR BT 98 @7 ST af A 9T g 92-81¢ gHER 9o foge 9
ST e T TR 0 TSR S T 2 TS STIfi-fdt 36 o T wmerm ot § ST st o
HUTE & U fod fag o SArenia @i &1 @ aRiire e €, S s o i 1
T IR FH o fore foaia e 2

1.9 TSR W GHMER 9o ST 1 @ (Development of Newspaper Industry in

Rajasthan)

TARTT SR TSI H Tt THTER Y51 ohi LU shiet el ST TehdT 2l U a8 "l § I8

T FHTEITS e 371 HHTSAT o o1 § dsfl § OF9T 21 38 A SR b1 TR gt at

3 THTAR T3l o Y T HERUT HepTerent STt deh ot Tge o & | TdiSiad 31T Tieeh
dE SR fagme & feue & A7t % o T 9uER w6 A st Sea R 8 et
AT FehTeTeRT AT T AT I8 ) SHE § wewT & 2k 9E % Y g e 200 ®
STelfeh |THTIGe, TTfareh S ATIHe O Aiehraal i €A el 500 21 S § TehTTd T

GHTE Wo-< ek TSI, TeZed, TSR Prshr, THTEI ST, <feh TR, ST HEMT
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[

[EgEdT 213H, < 215 3T sfvear gvft 1 JerTe

TSV, FATT T, St =S, W =1,

ST Hied 31 et & &1 @ R

HTS oS SGR USTEAH BT, Afreh AR, T SAT(T TR SA=IS o AT ISTTel sherd,
=S 7 3R AEFIR TF F Al AT I1e% T Tohe  SHTE § Sfeeh ST saeer ot
HSTEId T H Hhel T8 8| SIS HHTER Tl § 215r ST sfean STk fegwam argra & s
ST F8T AT Hord ST HUSH 1 S 2| Tl saareer 6t wfl, SR sk dere T

B © TR0 T YRR AT STERIE BT 8| STEERT TS i FHHl Toh 98 81 HRT
2, TE YT &1 &% FHicTgAl 1 AHAT AT 9l 8| §9 qHH AT o aesE ot
U W= H Sireadi, 3 T o Sesie el SHTER 9l 1 geesT w8 st
ST hl U1 WA F& T FHEal b &1 HfHd 2

AT THTER 91 o FTC TS § A9 &7 @ Sel a8 di-efit 7ot ¥ S 7 ot 2
TSTEAT H GHT=IR T skt STt o ferehrer €1 Tt 21 HE0T QT SIHe=i o STefeh 3uehavl,
BIEI-2T3d AT, HTHHE TH, 215 FFL S b, T IfscfiT, Ferr, HieHTe, Bl
ZrafiRE, e eoft fiimet anfe & qur=Iml vl & Yere # aigd #ee et T @) wul |
2 O T e forshret @ €, Fore urash e Y seiet ) w81 PR sieerd fa
qNGRI H FHTER 9T sht fifehT § T 1l SeeTd, TREdT TR 2| 379 SHIER U shae

HWAh o AT 1 AW 81 § sfcsh 36 ~ATIUT(AR], FHREUTTH 9 HEE 6 1Y =

IR o B9 H R o @ 2
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1.10 TSRIH % THE GHER 9Af W T 91 (Prominent Newspapers of Rajasthan at a

Glance)

gga: Tged Tl o o1 A H Godl Tgell <foh FHR O &, foreht wrehrdor
AR Hrald H HaAT ARt SISt T o T 7, 1951 1 gfegal 1 T, ST
feord Teniete Ao # foham 3@ gW=IR o & HUTes U, BT Are I o | Wi
HaTeeh H Hel 3T GHHRT SRl e TR =rqeiet, faer T & STR 6o ai1e Rraqs Bt 5
HoTe feRaTl SEeh STE TSI ST 3 oft 5k TuTed oAt e wwred! | Trggd ek o ary
araTeeh oft feherar o, foreeht et 7T @ 3e0 ey el TR TR =i O 3R
Tk TTY-ETY WIS FHaT-ar, RIame ao- 3R ST, &7 w1/ = gfanifar ofe sga
&l Tereh A Tggd U SHM T =T ST T ATl AR SAT=Ishi 0 o1l Teged
TAHTICCT oh &30 H TIT&T0T <hes 8T STei shs =ehril = JI31efor STH feharm|

Tsged A TTHTOT TAehTRT Y& sht WTHTOT TaehTiaT T Ush TRk 3fei@ ST g1l do o
T § Teh TS WSR3 GeRTcHsh =i ST 2hl i foh Tged uTior oS &
ST SITedT AT HIT WTeT TTHIEINT ATEIer H e JHTSIR U 2hl hith G Hweht &l

T AT STaT Wit TRl T8 T AT &1 3 e 3T T8 FHTH HohaT L FHT
TeRTINTT <l TET| Tggd o GuTesh T ToMifd o $8-Md Td e o sr@e & areaw o
TSI 781 shl sffeeh deehiet| Tt T{eh TIGea shl TT3sh! o HHeT Eqietd diieh ¥ T id

o1 IH STHT Sh ST bl SITT&eh o dTell TGS T S7eid] Tl TIehTiT &9 H Tged s
TR T&T U, BT ofTeT I ffifer, fret araress 9 9 shed § aiaHl 8 o e =f gt
MY, =Te TSI It 81, &, ST e, FoerT, Tot e & T == et =nfew) 39
SR U BT STTR TR TR oqer JehTiRrd € =few) ged feraraetaar wiist # |y

IV, ST USEAH hl FARIIAT H HEedqol ANTEH (&1 BTAiieh 36 FHTR 0 o (et 3K
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SATHT hl §18 & 1T IR | Tert T sht S T &1 3 T Heahto I ford Tffoim 311t
IE SFGAR T IS & o1e 8 TS ToK AT 8| THLIATE.3R. % ER {1 & FTar
TEHT GFARME 181629 2| TAAM H IE SR S, H1eT, AEY, IS, I, AR,
T, ST, Tevdt et & ST a1 2@t 2

TTCAifoh 36 TR 7 (et 7t sgawm it 3f¥ & o e @ woet 7 it st T &

I T LR & o] TS TS I8 ST 3TH U1 o e § TR AT ST 2

e TRt T ST 6 T TERTIGT S SR 3T STt o EEst i T Ja i
=T TTEA T GHTER Al o JehTerehi 71 TRITEehi ol Ueh 9T Siet Tl o1 qol It STy
f R TSN FHTER 95 3 T STarer | T form)

FASANTT § TEITGhRIT TCAT TRA h! T H fsIfesT shiet § WA o |rer fmadt sar &
forsat sht oft arfeher < 9 forafara fomem 30 o= 3 TEmEdt | S e S 2@, IS g &
e et I f&dt At seret, STeht oy aaenen o fareror ue o | S
wTTitert o forgatl <ht srrelt & & 3wml

39 GATIR 957 3 UfagTieres SNyor 3iises & 319 Trqreshia § forar - fsre o gt foerde
Tt = 20 HEEd, 1947 1 Tsife=r @R T TR | Hecaqul =9 2 | YR § &&d: Fid
FTETIST TR Aqca ToRA foreera it et 31eTs off 37 3 31 | T1ohR ot 3= T B
ol ff2ra feifer oft srar € S8 et fop Torfeet TR ST 1948 o SHIRT At o &1
T |19 7 o o STTarwareh haw Sori|

TSN T GEATAT 3h1 o AT sht ST H & TS o Tohishor hl fowmm 7 s
STRTTT o ST T 3 o 2]
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e |
T 1936 H Heizfl THTRRET STed, T T ST T AT TH 5 FASTHH (TS daeh
HEe) T TATOAT T | SHH TS =TT ST i, ST TR i 3T sig forfest o wmdt
SIHT T ThTRT H A AT HTSTET 6T TSTE bl HSfeld A o fAIT SIS o Fau |
TSI 1 TITE 2 AFZST, 1936 WTHTRsh  TA fohafl| TSTEA T 3@ @9 T Tt
e ua o, fore frfosr ererm do amwidt R T e o fora it 39T i Tehsie B
1 A o forg e fepam

STTSITET % 1S T 1948 o HTH1fEeh o S Tasaifa 3f+e aurem st & | 3fies et
TSTET H ehTeRtuT 3 faumm # S SIf o SR fordll ST /1960 W e Tt st

TSI Y[ §AT |

TSTEAH o T ST H TSN T Hecdqol AN 2] $8h ST e, Stfiad
o AT U TSR] shl ASTS bl qAT BNSI 3Tieied, fore™ STieIeH, 1= U 3TTSITet sh
TETS ! Fasaltd 3 afsha gaelT feam|

TSI & ET ST o G &1 TATREAT 3hT AT T &T TSTEAT o TehIhL0T i ATSHT T
A U o 2 7R 16 7%, 1946 i @5t fRT ol =W o STER <= et st Rd
forem aftwe @ 93 widfafer 4 o1 saferehr 81 wd 7 562 famerd €| 31a: freat st afuf
s e uftre |l st 8 T 9 wiad, 1947 1 €Y<h 3 o o1e HHAT 0 §AT| ISAR
TR I AT, Ifaffer &Y, sermt STTeel e am@, Ifaffer ueh, 3Tt e 113
A, ST e, shieT STeTet |d g YAt Tk e Y fEmEd o) SfafH e s
HUSA ¥ forveh ST TaAar et T8 @ O § q&T Y8 W WRA T AR RIRTT R wd
HHTEehTg H g R H T SToaT ST A7 71| 31q: ToesId1 § qel o WA H I8 Th AT 0
2, S 3717 oft S T © Yo 2 T B
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STl - cft =21t ferwlt w7 wT= 0 o 2006 & Y g TE TSI THH HE &

GUTER U 8| $Hoh HUTEeh BT Hicteh ol Sl =IS FHT=IR O 8 a1 | JehIiRTd &1 T & 37K

o RH THY H 81 7O TSR | Ush AT & U o1 ot 8l ST H TSie T ekt of

afeh e o e Sl =IST I ST ST 81 SRS, [Ue, 2013 % TIER $6e
T 28,298 B

SR AR TFH- S HEFR 2T5he fewdt ol & g & 23 Jeig, 1997 # 3@
BT I 0 S H ATAST TR FUSRgaet Tfam § FehIfRrd &1 @1 21 36 Hueeh 3R
TehTITeh TS T 3| I8 THTER 95 TSI o TATaT feoett, s § «ff Yemtisra giar 2

AT, 3T, {E 2012 % HTHR AEFR S3FE T T 142506 B BeTioh I8 HHEIR

T ST S T eI el ST 7 B

e TR <31 o1 e STt fife Hifean st (Sfe st IO fafies) 1 9 o 1958 W
IITST H ST ToRAT TRIT oM 37T 98 12 TSAT & 66 TR0 o drer Jeh1fra & w1 2l Cafteft
2015 (SHEU-S) o HaTlelh 36 9 sl 3,669,616 TS &AT & a9 2013-14 H ek
HHTER 9T 3hT THR T o TR W 36 9 1 forg § =i o oft w2 <ok 21 2fe

WIEERL: 3feh HTERT 3T ST | 3TTTHA U UfqeTéeh e 81 &9 1996 | SR & 2k
TR 3T HEHL0T S[& BT TohalT TRIT, 6o STTTa TSTE H ST # 1997 H, 38qqLH 1998
4, ST H 1994, ASTHLH 1997 H, 36k AT %3 XU H b €1 Th1eH Y% foham T, S|
SRR, SR, 3TTa, Hieht, STHETST 8 HEhTul YohTIRTd &1 18 &l afeh HTEeh TSR §
TS Tt o T/ | STeHETeE, HXd, SSieT § ot JehTRTd 21 &1 2

TSR 2T SRS HERLOT STHINEHT Tk FATST H FHTRTT TRAT ST T&T & SR 6ok STATa
Wt 21T, ST 9 331§ TG 81 18T 2l 37T I8 JoxT 1 ToTdl ki STEEN 2| §9%h
ST EERTOT H [HfoTfad Eeahor SRR BId & - Ao, Tad, el Treart, g se,
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-1
SRT-feRT TSR, TeE e, S, TRt I, Bo, FTiwie, el gee nfe ww 2l afie
WTEhT shT STAYL H el 8] STEYL UH. AT H. G ST 3ATS.3TR.TH.-2012 i gadt formret

TretlRra fdtd o STER SR H 10,80 TG TSR o A1 Sfeh WRERL T IaIqell ST §HT
21 GO T o SR H 40 FRT ST 2

TRIM YTAET- 7 T 1956 1 TG 31T I8 GHER 07 fooel! 3R TSea™ § Teea™
qfiet TS AT 6 TAT § GBIt o A | YeRIid foRAT STt 21 36k Bl 37 SR B
TSTET 2013 3 HATerR ST TSR G@hT 3R GheT i Gifad U e S, aF 98
TER | 27 hT ST i) THMR O o9 ST 39 99RO o SiqeTe shl oItd st dl, 7 AT,

1956 ! SRITL H TSTEAT TFehT |ie ek 1 JhRM g1 | I8 s H F HIN & T HIE

T 5T T&T 3N 36 16 & 1961 T |ied e O o &9 H YeRM1d gt 6 SHIER O 5
CEASRTIAT o ToIohTel o o3 STTTH TTiyq fordl, ok 11 T el €8 QU 3™ 2l 36
e YL 8 HIA Al B 1964 W 36 ek THIER o T H SEHT TTEAT H FHRM
[ERIRIEN

STST TSTEAT TTAhT YT o 2f-eh T H Heard 37Tk AR 2| 38k 3Teh TEUT JehTiaTd
B R B TSTEI UfHehT TSTEATT oh1 T oSl g ST@ER § | Saar] qfient @TaiiEes (1973)
qAT TS 1986 H SITed STl TiehT THIRIG & T8l €| JaHM H 3Heh Huresh Sf. Tarsl
ISR B TSTEAT YT T Shael TR o & | faHR 7, Sfceh 36 GMTSeh SR §
off STEe F% AN T 8| S8 STaSa, g ae=nstl, 3R AT Ta =, 9T
MEr, ‘T FHA, Tk e, THUA UL, “Aeadallel’, TEIEI, GEHHS’, el qh
AT Tl T AT HTTG g A o T

R A ST sfeam featla &6 (IRS) 2012 % HATlereh Sr37e A% $hear a7 H dodl

ST YT ST ST SFUSH 2 THMERTS 2 | Heh! UTdeh G 7.643 RG &1 3 TaF 1838
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T T U8 HAER 0 S S "Il | Ao 1 ST g1 8| I8 HHERS qHeT,
TR § TR 2T 2

fége agr- 1924 # weiuq gan fegeam arem Siush <k waEm o B THtH %
AT R 2r5re TS T U ol 1T UGl ST a1 2feh JT=i ot €1 2012 °
R fesm fetlRm @& (IRS) * Hatforer fgwm argea & T 3.767 @G 9IS &
TIFSL 2017 W TS Hifee YU 3% Tehetnid st {UId § 30 GHFENTS 31 %t 993, 645
it ferafa shi it Sfeem fretiRm wel 2014 o HeTioreh fEgeam g 2rgr AT $iean
TS GO WSTH SATET UGT ST STt AU G 2| S8ehl Fohrer faeefl, Har, shictehrd,

TGS, TeHT, Tl 37T = hre | foham ST 2

FEATETRT T =4 (Selection of Time Duration)

STETeret e 3T § <R UL <fefeh SHTE = [rged AT sfear, fiqwar argm, <fen
TG, TSTEAT TPehT] 3T = ForaT 71T @ | 3 |fl SHT=IR Wl o ST &Rl o fodish
1 Set 2016 ¥ 31 f@wR 2016 ok Sideieq forsowor fora mm 81 forew qwm=m vt o |
Her aftiRre off ster e €

i = fmior (Selection of Variables)

AT et ot FAEfafad =t & R W faegiva e mn @ | fSed geeEm wn d@
Tehf3Ta o e & avft fowr &t ot fosdfya fomm mam 2 | sH dq ey w
ferferca, wartaror o Hiew, AR, Sftad fas™, gemT ud qois , TCHTT] Td SRR

foTI=, HuTess & 9 UH, 9=, ATk JeeH, fage I, o ', O g, a9
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FRSH, W T HaT, W& F &, Awi/fem, ST denfieh, sturfe, e/,
/T, TR, ifer, Ster, foem, smifdfer o Yef/aa & ot forsgwor foram mam 2 |
1.11 SiFMfeTer i 1 9= (Introduction of Geographical Area)

Rajasthan

e -1 (Not based on scale)
e S TRA o TSR TS o SR et 8 SO fopam T 21 Tsteer 4 33 e € 3
IT &FAHC T 3T H WA H a8 ST ST 8| USTEA 6l Ak H&hia R for o wferg 2

QUSRS o STTER TSTEAT ol SIqeTd Jof UTSIUhict § TRV T 8] TS HRd b

T HEedqul TS 81 I8 30 HTE 1949 31 YRA 31 Teh UHT TS ST, e qeshief = TS
6T SRRt femed ot s
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ST (Jaipur)

Su-.-uian-pnn. "J"" ‘1:..,...— .HIH'I By Diwla
4
m:.n';u J.I..lrl.ln ) "““""""’"J-rr-rn
() ﬂuumm.;pf "'";I“" -
chighapary | e -

e, !
Pt J. o % Bassl FOET

i | Kotk
rrwm.. lg- ]
Lﬂ“hi (4

Tririys

R 5.
By e

T2 (Not based on scale)

ST RTEX TSR 6T TSTUTHT 81 o ATH-81e TS 31 T ST IeT W | FHeh! TATOAT 18
TR 1727 H HETeT 519 g facfir 3 3t offl SRIqe ot et R oft et S 21 S an
ot ST fowedt & 280 fohetreiet T gl w21 TS 1 Uk Joq@ SAreifiien To erforeh et
2 SR 31 fohett, Teatt, TeTer, Hiedl iR il o fore wfeg 21 a1 v Aefter ik
ST T BT B0 21 Sy feor Sfax Haw 31T ST SIS 1 A IER! % fag et
el A 3t 81 TSR ShT Gt o sht G T 8] W0 ST T TSR, CN-aue AR
SIAGT Sl SFST AT h1 ST ATt § GHE I T Tew h1 IS ol [S8eh HUT-H0T
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Tt ST 8, SIS T h! Fel T, HEE-HA ok HAST-STH @I 3h1 FHEM,  WTe 07 hl
¥Ih Wi Shl STRTEAT, Ui T |igd, U= 3hT T, U ST T ETHH, SHIT 88, T 31
I S8 AT T TUsHA, 37t TS 6t e faforramul erdt @il aefeshi 1 sre|
TR el 2| AT, ST TR ol 38 gt o &1 +ff frer 2

ST EETS SRITEE foetar 3 SRITL I8t i 18 FaweR & 1727 3. H SEwT 91| IE eL T
285 Hedl o IS ST i THE TU B T8 T THH AT Teq I8 o forw giam s i

e SITAT 21 T8T oh forg Iig, forcet S 1T o1 fore, ST ot foreT, ATewTe oAt foha,

STt Heed, T Yetd, THTTT Hed, e T, STge ST =L, BaT Hed, 3Tceld aid
(RATST), et AT (fora) wfe, Tore |t (Wit ), Miaws aasit 1 Hfe, Terd dtef
(e wife), N <ht s, frentean ot 2t s, T feme st s 6 e wilesh g
fg=r =ret o17d &)

SIRTe 3Eeh! TATHHT ST g o T off, W #ff 7 fommer Wer=md 36 o TR o ATt
13 TR 37T 39 FTeT o e 2l 2| formmer weremd 3 285 91e ueed € SR i deg
e Tt oh I I A R fofam ol S STl SR ST dl 39 g o fore ueh gietera
YT o 9 @7 74T | 39 Y16 hl ST G0 hl SHEEAT 40 TR off, 31 38 59 o 20 a9
T | TH IET ohl SHEEAT hl UgAT Ui <Ih(SaT H SO 77 A7) &L &1 <hel o s Ueh
SIS TSR T FoRaT T oM JTeX 3h1 ShTaIe et 1 <ohteal | ahi Tt off| =iehe! sTev L,
RS GUHT ST, =R TEe (TSANER), =Nehe! dIa@MT I, dlhe! HIaEHI, Siehel
T, <l AEMT &SI, <iehel THEwSSt 3 wiehg! BTeile] il o &1 o7 &l Hidt
T SIS AT TR 6 §gehi o1 e1g |l 27 HIZ & Ao 108 Hie off| Fiedier SIS |
TRt GLSTIIS SITSTR ok a1 Hie ol 318X o T SITSTR 3h1 1S |ard =iret offl 36 108 $ie
ST T T o, S STET § ek e 5 S 317 ST Hehd ! off
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TSl T o6 3R - SIS, 578 O S Er STTeft ot 2t oft, S agt ol O 7ea 2| e U+
1 TE T DI AT BT o1 T T&F AT =L Tl § Gerdm o, a8 9 §
ATATAT ST AT Bl T 8T 100 TS 9T Teh AHISHH! o AH qHTa T o1l Wi oo gore
TersdY wreTeR @ ATfeAAT AT AT o foesT § ST arel wiees ST oY Igt o ufdeTies fohd,
Wl o SRR T TEIeE 0 32 d €l Tel R0 @ foh 8 ATt et SH A drell h
T et S @ 81 S i Y Uit et S ) 39k A e e # ae
TS HIAT ST 8] ek W1 THAH 8 STIYL IR o S H STeh T8 8 Teimer o s m
| T 38 AT S ohl TiehedT o e STl S6Tset T o191 819 2| 3o 39 AMEH
T T % T S T T8 STk §Sh I Tk 11 T & @l T < THIEAS
I AT W & T TS 8 I8 HSoh SAYL T &1 W § Sied! & TUAT SRIYE 37oIid TRahleT 3T
HTST T ATY ok SAYL IR T 0 & ST Agrie 18 o1l 32 fsifest U1 o e
% TSTERH ol SO Haml & il Imai 10T TIoheTTel o SR B SHTE SWhatdT o (T
BIG| T 1945 T Tehiei STHIGHRT TSt 4 3109 95 § 3T Sooi@ Fd gu, forar ot foh
ST SITTAh T &aTat! ohi sRre #his T i 3TTIg 2 T |hat 2l

T 1883 3. 1 ST+ TSI SEATSA o 310 ST hl IMEST HYL % AENIST FOURS ATSAR
=l 1 HaTG o § Shl| T 1926 Toh ST ST ST HTH hl IS8 § 370 HEL HT A Hl 98
it Tam & 1941 6 TSI S6IT3el 4 0 WAWET o HROT W SA H T8 THSH| §Hh 1S

SRIYL SFeh! TST=aTit bt T ST STAqL ol 3ok SIgoel A Fegdl 2 qU & fired &
1942 H I ST hT ST €T 3l R SEaR S 6 T8 HoeTi=eh Fami o oy
Ueh U STS| Seh ST ehTsht0r oh foerili < Sfel ST shi sTaell df §8 16T shi TATHd gL -
L, ST e et it ST 36 Yo o1 < URE” el ST @l 3o € shidshied H SRIYT |
TEAT Sioh GeT SR STAYX T SAfohTt o A H S o FoTg, FT| Ieei STy & T Termfua
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FAH F ot R FIEa dta safor wEE ST T @ wifid g8 3] AW F
SRR T STk ¥t 7T ST 2

WA o Y@ Wi Wel H § ST T TRdehetl TR SEIEE o @1 Ak T 3T
UfeTiées eRiedl o fog foeara el § YAR 81 o TR % W ¥ JiHE 39 e
SRMUE, T SoeR! o Felleaen AT 3R qfa w1 fafa faen § st A & g 2
UfcreTieres 3ft & 9w it S HeArAl ol freRor 8| TS bt TSt € o STeATe I8 et
HTYFAT shT A TS W G g AR hl TET o AT & N 2017 H HT e Al (e
¥ 3Eeh! ATYeRaT § TR AR =18 T ) WiTiersh 38 | ST ST dr SR S Tsie ™ &
il 9T | 26023 | 27051 3T &I T 74055 & 76050 YalT SR F 7 fEore €, 360eht
WA 64.75 it fereft. (R urferert) €uT 81 T=T T ATIHE 450 AfcwRd At I w9
250 Ve AT § TeaT 2 ST EE 7 220 § 050 Wfowag 3| S F T N I & §
el SOt o sgeeen el @ forT g € | A1 3Iet i e H o g3 ®, A werfear i
TRmeEr rrerelt weid &g o @ | oot sht STetary S[seh ST Teed We & ot fofr wori # wief-
eft ateafirk Bt 7 | foret 7 stferemter fea et €, St dvem % ster aedt € | gy
§ S et # fowel, STSH Te TSTeITT T SITST ST SR FoRaT SITAT 2| TSTEAT ol TafhTiat
1 ST L AT §h AT S STaT ol Tl e 2

1.12 Y% IR (Research Limitations)

Sifera=t & T O =R @ Sfereh WHTER U T Qe & o R 9 g0 TSTEAT AT ST &l Tl
3G AT TSHT T o INET TEAHT o AFTehT , TARRT H ST ik 39 U T AT
off ST o, TifeR T fower ST wmer AT ol @ T hal ST HERT o THe
eI ToRaT ST STEfTER ) ST ST H STeare & USTE o S STeX i 1@ 7147 &,

ST for HETTR B9 3 STeTTaT YowT sht TsTerrY oft 2
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1.13 A IR (Introduction of Chapters)

IV S o TYH ST H Qe eI ohl Seara, el sream # wrfecy grraeten qot
HeA H g FAfVehey, =g e H kel Tl FUE, forsduor U SReelteRtu, e
ey | AR, e we ger 2| 36k Sutid, TRRTE Ud weaw Ie g i ShHa SEqd
[ERIRCIE
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(Review Literature)



s
RUERR N KIEE)
TEJd AT WTfecd s | o o, i §em o e 9y e i o o §
ST T & e & T 31 &1 QAT 2, TSt 3l /e |3t | sIreh S o6l @it el
g, e g T ST Ao o Y e et wma o Y anfeer & s g 81 194
ITTeaT Sl IS, B ST A1edm) § foqe oie & e o1 (wefam, 2007) | 36 S fosme
G o fofeeT Teegetl ot 9ier vl oft & 81 71 | fors wee | &t A it o forq @feret
fowr w1 2 | ww-T R fage o ey i gu € o 38 i sarer @ntt o fore SRt

ST ST |

2.1 o e W A W gU 394 (Indian Studies on Science Writing)

IR ST HeH AT T 9 Usel 5 awiehl o T ud Wenfireht o & o STt Aetea
feorfr g & whet T 7 | 391 % Uee Ut dfed SaTet oret Ag% 3 fag i st @
g SR sfea wrge i A fig wh | s 5@ drel v AS S, @ e =5,
i e o ot dhum e et €. 31 Secrge S AR  aw B foge % & H
HIH FAT H GST H AT | TS T S AN qoh TG, 376 SIS i o [o1g 7 ik
LR dfeeh Feafire TR @ oft THg-g9g T 3™ B © § | foge & yew # Hifear &
Vet ff TE @2 | 8 oTes SR aure famnia o wiftear # g o g ud
A H foge i wue 9 vt 7 w0 ot § 31 s 927 9 A T § | o
SVTARTCT SR ARThT o |TH-HTe 31T AT o 7T 36T, Heed ol & Riifh sa4 7 &
T T HTGT S8T9 BT @ Sicdh I SHTS | aSTi+eh |ie 9aT aidt 8, foew siaa: g &t
& fed BT | ST, 7o Ter, 7 11T ST FerTer Hiw | H e o, g
HaR 1 e FEIHT G113 | 97 8 | FHH IS X el ok hIg Y T Fal BT
3T 3 Ty oX &l & &1 <ok i1 ol ST 7 (AT S | = foreer o it o waed
2w, e 8-
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o Torsm TR A a9 1999-2000 H AT # AEH Tl W Tk 793 fopam o1 | 39
T 31 AUSH W 21 T o 2k TR U= T Taver, fourer I e 9
fersdmor foam T | et 52 TR O 6 STeE | Ag Wi T foR e o §
sitaad 3.3 "l & fogm @ wwifa o | R aumem o ww, 2.5 ammft
TeRTISTA ohY Tt off o, AU O I TwA 4.3 oft | gHR uHl § ey v fafeher
et e Sl EET eE SRET (31.8%) off, € geAn WREnfEh (9.8%),
TTON(8.1%), F=aNe M (6%), FY GFH(4.4%) IR G S I
FHTER] T G (4.5%) off | St gur=i = o qorn 7 &t aumem o 0
TaTE T THTER ek o | & eHEm 9= O St g6eht (37.9%) faerdar
off, a1 ST 7 (27.2%) off | FEAT TR & Fumer st | SameT (11.3%)
e, Tedt 5 o (7.8%) TR U | 37eare § A oft wrar T ok forq wvereft o

ST AT e bl SATeT Bt off, =t 1= feai o fagm aumam =61 Jehiera femn

T |

o TH HY e sfiaread W g 3% el S99 39 SHIHATA 3%

rsiefee FicisT 3779 THARIAS TS S9qde TH T OT fomam Tam | S1eaq |
T AT foh & SHTE O SISfTieh 3T dehrieh Ever-efl ST ol SHEdT od § |
THeh TS IMTefl | GHT=IR ST H W56 S SR S o1 g foa 2, sref
forgmr gmgfir aet weeRR forgr el wwTe b ford | e | 9w e R
T o % TEcaUl ST ol HHT=IR Wl & STEeh & @ fore feam ST @ |

o oY ST 2014 U1 XY H AT HAIF HISAT 37 158G TS HIATSH HHJIh3
B g STATHE 3TH B F1HT A9 (o5 I fham | 30 § diHeTg o foedq®

O N

et o TATHITER TTTa 6 18-45 T T 1 AT hi AT T, [SEeh ded I8

forer et fofs ForgTe ST=ITXT <Rl ST ek TMTareTTedt @ § Tg o H SHT=RYAT i
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qorT | U S 2Heft ot 37em i & | ¥ ot freend feperr fop frfera < &
YHERYET 4 G Y919 BIeT I8], 9 ue forg @ # e 3R df fogm 3
qeheiTeh § STST e ohT HTead o |

o THMIMET, FT W.3.2010 T THEIR 0 Bl TTHMAIE 990 el | I A0 |
4 ot @ fob FHT= 0 A shl TRl & HTHR o= g st g gean
A € | 37: 36 AT ST Fo oft 2 Tl © AR st (e ST 2 §Hre ol 37
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HR TuH) SR d Tt Hed -1, e Tord! SR ST i off stere o
T fofam T |

¢ T 2011 3 RAIfeT 4158 ge s 57 flie T8 getagiie Hifsa | Th
3T TR | STeaa o &1 ek SIS qT=ir o, © fég 3fi @ rgr i sfear
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BTH STHEHIA FHYHHIA 9 doiaes Z5iad o g S8 2006 & A= 2007 T
qeaTeHe forsdwor foRarm | TTeR wE | iy wrenfieht it Rufa S % foe iR e
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wffferat € TehAT foreheq off |

oI 3T AT o &1 H ShILRAT H ASTehd fe1eh 311X TR §6 o ~500¢ G
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IIrer SAfTeheT

BHNL ST 1 Tealeh Tee] fo & ST 81 fo el 7 el SHi Seish fShameheiTd i gutier
AT 2 IRR & i) B areft TamafTes ue difies iR & a1 s STeae g ATt
ST cIoh-3TITh TR eTe &ft foreft 7 forelt dafrer forgia R smanfi@ &) wmmem o
form st =i I Wehr 3TfQ bl ST o 323 © &1 I Saehrd foam T 2, 31a: T&qd
HEATT MY ATHFHTT” T MY 6 IEYI § TR, T GHEIT, STTRIHAT S MR
fore 3wt wlerfert, —mest 3 s & foream & srmm mm )

3.1 vﬁmﬁaﬁrgsﬂﬁr (Background of Research work)
3.1.2 I AUEAT (Statement of the Problem)

wfifean A STt 1 FSrTaTet i G0 R ¢ T ST 3R ToheTa FHTS! T fEor
T roroft sfieRt fm weRar 21 Hifean it 7 wmfses frert @ T, a7 foqm & ot w
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T & foh qHTEIR v | St fawt o et # o oiee it sanfe frrersies @ R, R
O ST T S TGTAT ST Hehal © | SET 29T U AU U1 | foage o (1 sHadt 2016
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Tem) fawr T R |

3.1.3 yNer arega fafer-ww=mT (Structure of Research Study)
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3.2 I SHTIAQT T U= (Introduction of Research Work Area)

IE MY AT GHER T o A HEROTT | TR o oie X foram T €, foremt
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3.5 IITeT ok 329 (Objectives of Research)
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3.5.3 T&dY 3T AU THMER U= § ehTiRTd foq arelt O vsiferd STrechdT shi ST ot

HEII h AT |

3.6 I T (Research Questions)

3 TSI ol G S o foru Fieferiad sy wer feffa R e )

3.6.1 IAHME I H GHTER 951 § YR113Td fog ded o fafir fawg g sa a 82
3.6.2 Tt ofi Stush wnrerr vl # fors wmlt <t =i sht aeqrefa 82
3.6.3 TeT SIR TS qrEm Wi § Yot o |t @ wrsiferg Sk i st

AT R?

3.7 ITIEr TUTTeAT(Research Method)

SEQ R0 TorsR AT oA H o e - (1 SHer 2016 | 31 fedwer 2016 T SR H
TR TS TR 6 THE afeh TR ol o Eav H)’ o STERIA ohl rdTiad i 8 =
S8 THT ST SANT ToRAT AT &) T[UTTeHe SN SUTTAT ST SFRINT Shd §U Sl TR 91 ot
e s30T (Content Analysis) 3 TR Hr&ATCRR foRaT TT /1 WTSTCH SeT oMt
o fore wrtegor sorTett = SRIwT foRam T 2 |
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3.8 vIter ufarfer (Research Methodology)

TE]T STERA I AT ek & HuTfed s o Y o forIv alishi Tdl Suehtlt
SRITT foRa e & 7 fre ©
I sfaeeq fosdwor
I Sdegor gl
5 3t TorfRrIT o @rer- ©rer TUITeeh Tl WTATcHeh TS ohl TorsduoT fohaT TR 2 |

3.8.1 3133?'{-_53[ farsy ot (Content Analysis)

fopeft oft septfera el <A1 e ek SEet fsshe forhre 3 fore sfadeq fersdmor o
Arg=ies T g9EETel giaftr R S gt fagntan 3 difear et % e st
frdveqor o fore s wfarfr ot & el fora 21 |t <6 dfEToTTeReR TE TOTTeH Gl A aLE
o Torsuor o foTQ 7 Uk geaateerd adiehT 21 sere (1952), 3 HaTfereh, Hw o amft &
FEE, geafterd ud aimmonTene: foraror 3 o a1 weh 3w wive somett 21’

M foren 8, Aqeq fardwor SIgEe ol U Sidfy 2, $Hen ST WTeleh, T,
AT T = fTfad o1 Mfiges AT SAfveaftral sht Fdaeq 1 A eed, duRie

HTATCHe TorareT S foharT STt &7

TS (1975), o HATHT, [ o SR W FhTIRIT 8 arelt |reuft sht SHeadl shl ¢a- o
7T 778 Tk SeeR T Yot R1°aTet ST TSk AT skt STEHT 3 fsehst & g
STVl 31ohe H wiafi T & siqdeq 3w o1 Sev A 81 saaeq faedor a5
e faftr 21 forelt fordiw wrver % wmTer & o | fore 2 39 g % GEINOL- @l &
el ohT Tor=IwoT SIg Ueel § €1 AT T8 21 SEehl Heidl Ueed sgaieerd ST 1740 $qelt &
FAT | AT H FHRT SN 6T 1926 H Heeh!w foreeft § SHTER U1 o S1eare H foram &
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1930 H Fecie 3R A 1930-40 i IATY o I U S, ARSI S 3Tk AT § FAMT
ER1I

el TorIooT STTH=T 26l Toh Sferfer 21 Seeh ST {0 ol Sfcfel] ohT Iiyeh, sgafeerd
I TEATCH forareT S foRalT ST (WHTEd €. 4., 2009)

oo e TersQeroT =Mver 3 SToRAT Tat STSITer o7 Ueh ST ATHSTE | WIS, [ shl =1
QT STeT SMfeaeh, Hioh(deh STE TUTcHe &9 H BIdT & Al ekl 38k Tqierd S e
Ui o fore 5@ forfer =t ST ohear 21 5| TeRr forvarareq forsdwor stgeer st o faifer 2,
e St TdftenTcres SRqB FRITfoT STereq frsduoT o Sewdl o1 afiehtor foret e
2l

GTH'ET'{?\! Tarsywor ufarfer o sewer:- (Objectives of Content Analysis Methodology)

1. orrereh forfiad amft ot U8 sAteRel H aftatda s, forem Sesht ofaes ferswor eerar
T 2 Hohl

2. SRS ! TEHBAT & FHLATI

3. 3AThET ShT AT XA ST

o

4. Tor-dt o fSra goral & fow grefenar v

5. Gt o STYR UX FTHTART o 3791 IS KT

31?!&'{@‘ Trywor &% wam:- (Standards of Content Analysis)

® 3T (ke Shl TAEIHITT LT
o Tzl grofiee <ht fafereard JeT s
® YU I Fflehd LT
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o Tzt IgNT <hi ufskar frerife s
o fooraeq i oS | ulEfdd el
o fIsIuur hl TRET SHT IUANT HT|

Ftaaeq farswur o WehT:- (Types of Content Analysis)
1. ITAGEERT BT fersdor

2. TRET-SHTUT 2T frsgwoT

3. TRt wfaedt s fasdmor

4. TTTEe 3 Toreqa ST o fersemor

ataereq forywor i gehRtsat (Units of Content Analysis)

Sfeieq ferswor vy oY Ut SIfshaT &, S TqoTTersh arft R afETTeRe § aiafad sk 3
ShUSHG, qT Y &9 T HTdl 21 $8eh o1 TuTereh T i avfieha shid oh foTg Tz
SSRTSAT ShT I ST BIdT 21 A Soh1SaT BT U oLt hs YehIL ohl &1 Gehdl & SeRTSal o o
TS = STee |t Y TeRfa SR Sfeerdn W iR A 21 weqa e § fage a6
T for & o ded HieTH SR SISt vt ATl i U e (3TS) HIH L forsdwr feR

TR |
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I
TUT U9 = IR
Sraeq fareetor
Pt SHIZAT
HS .
P
LIP]

3.8.2 HTATcHeh 3TTehgl o foru waeror ugfer: (Survey for Quantitative Data)

foreft oft & & e @ o foTe wieeRal w1 38 & Y denrel aieafd i ST g
AT AT & I IH I8 h o & 170 39 &5 T SR & STHRRT Tehsl ShiAT 8T & |

AT Ugfd kT TRWTET :- (Definitions of Survey) 'H(_\ﬁ ED AN, JUITCHS TALT0T
el ST Rred o & H welifereh S=ieid gidT ol F8 o forqd afienor &, forreh sfaria

Toret =1eAT AT IREreAT Al ST § ST STET HOeTr T | Hifdes Ue grETSTes ST

g 0T € GaeTT e § |

ﬁw%ﬁriﬁ%ﬁﬂﬂm :- (Characteristics of Survey)

39 3768 o1 YMTfeeeh 319f 8, 2G| 38Rt el fohE] Ueh sAfth U T 8okt T8I SIHEEAT 3T 36
=TT | BT 2| I HEATHe T TUNCHe a1 SR T T 2l AT ATl bl i s
TETI TIdl & 3N 360 9 off 7 @< 2 o
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gaeror fafer & seee - (Objectives of Survey)

FaieoT farfer o ffcTRad Sexa gl 2 |

® TSI Rl Eohetd hiT|

(N

o foref forfare shreer Al T e
® T I & e "] kT UaT M|

3.8.3 UTATeHeh 3Tiehel o foTu fAeei ugfa:- (Sampling for Quantitative Data)

MY Yeier H ATATeHe &9 o fou. @ fAevia ugfd (Random Sampling) &1 ST foRam
T B UTEA % SITER 9 FaxiA 168 38 WA T foRa ST 2, S wHy H Yo Afh
AT T T A ST BT HHA IO U &1 8|7 &9 /997 9l H =19 #1 57591 7
TG HETTH! 1 BT T W T&] IR, dlcd G (Chance) T ¥ Far &) 37
[Awi7 UGl & Fae [0/ @ @aT &7 & FR 59 & & GRT a9HT e 97
Ffaia 87 & (S, 2009) | a9 & @t BRI § 3 [Hevi ggiT aad i qEcayu
TGIT &1 STIFER FFAISA] GRT =7 & G H 561 Gg/d B TN [T STl &1 563
ST FTEal 1 TGE 7 & F& TR H TG B H g AT T8 e, G THEA
& T T 1Y Fo [ JUITCT] @ STTER T 13T ST & (Fieht, 2010)

HATATHh m T eyl amam (Base of Sampling of Quantitative Data):-

TG Y Wee H LAYl =A1ent i sroers el 81 Sewul =newt 4ty @ =) usdia afies
AR A % S HERUT o T foham T 81 |t SHrER w6 52-52 Wit
e fopam T 2, srefa oY wueR wA At v wfy v e 99 iy fafr @
STTcAITohd foRAT TAT| HTATCHE STTRST i AR i o 7T Tl THER 931 1 7S
HTHR TEA 7 Fleh TR Teqd fohar 71 21 309§ A | ¥ 1 ot § feher et
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FHTER T T & TSR TR 95 HHT 7T 8] FHTER 9 o6l - $Aifee S0 Heheie™

TR R FoRarT T 2, 37T SHT=R ool 3hl SR ST o TR OX & 32 <1 T 2
HATATHR m &t fAevi sk (Process of Sampling of Quantitative Data):-

TEQA MY TG H G O H 9 e (1 S9al 2016 9 31 fewwat 2016 o st QR
Y THIRIT TG &R o T ek TR o=l o Hal § U 37eardd) o forg & o1 <
fesia wgfa st SAiet woTel! & =R o o g wer ShIfT S semm T on 35 Shif
T § AT AR & 3T A, T, AT TF TR T 5 foq Hefef STt e 15
oft| I TRTE = SToft AT 18 & 60 I o 7ea 3ifohal oh1 Uk oM § 1 U SIS 37 e fedt
IR 97 fafia &9 @ 15 fire e it ot SR o # Sfier it R, 376 B o AR
X AT} it afft o wek e # grer o ot feser i faftrad e s s|w & 200 <0 A
=q1ext o & H AT T 2

3.8.4 TUTTcHh am@r ED ﬂ_'l'Q ﬁ?&hq@% (Sampling Technique of Qualitative Data):-

TE]d Y Ty H U AT o Y Sewadut fAget (Purposive Sampling) T
SANT ToRAT TR 21 < Il HfSAT AT GAR FT FF114% [ & ST XA 5T T
T1 3579 1 17 T@H GHI H & e S5 T FH19 T &, dl 34 Fgvqqul a1 Gla=IR
139t FEd 8] T T TR STe99T %7 Feve FIaT & SR 3599 F 1 7@ §Y 3T &
HFET Tl G &7 @ GaleF Jla1 1 qo 5975 F7 & T2 Far 87 (T, 2010)

“SIT HETIT GGIT H Tl S @ 3599 F € H (G §Y, HI [99% ZRT T G
98 75T T g FAT 8 S I R G GH T ST FAtTreE a8 (S, 2009)]
T MY TG H AT hl HATETIHRAT o STET UTcH I % g 06 Tomiest =1

TS TR TTIT 21 71 & T o FoTg ToTTeh 3Tiehs S[eTg 1T 3

60



-3

TR HTehs T @9 STaR (Sampling base of Qualitative data):- & 39
e H TUTTcHe STEF o T 06 foreosii =l 32Ul e (Purposive Sampling) § =RIT
TR fopam T 21 WY e 6 3T foRiwR o e o T €, et Qiferer A
wiifean, framemer SRS A 8 & 10 99 & SATaT o e, sea a e R |

TE MY LA o Ie AT b & H T@d g s bl -1 afora o saarfeerd e
TE 3T HEATH T TUITce, Torsuor hich SaTedT S&qd ol T3 8| i wiRershr
Tiehfeld AT ol T ARIURIT | Yef3ia foram T 2

IYHITT ST, STAaeq forse oo, SAfthTd AreTeeh e,
a9t =R S e FHTER o

HieTeh orfereTd fersgor, =TS ot 9T Ue wefehdr adieror
HTATcHh 3RS

HTATcHeh 3T/hel ohT TR TATIAT o HTEIH ¥ Toham TR 2| ATATedeh 3Tiehel & HUR & folg
200 S = =1est (Sample) & &9 & ==fd fomam mam o, =8 Shifsm & aream @ =3fia o=
et forafia st SO e forw @ @1 39 200 H @ 192 7 & wH H ST IR INRAT I
STeret GRTT AT o, TSTeeh TR 9 ITH 192 S sht Sfafshamatt =t forsgwor fora 2|

3.9 IUSHIUT &1 fTRTE (Tool Development)

YT o TaIehTE o oAU SUaRToT (T2Tarett) oht &1 ATkl WX qifard femam e 21 Suentor fashra
& ToTT IURTOT AT SeraT getor ST forgafiaar uiieror forarm TR 1 39 ST R A1 fag

TR STHT&ehdT I4T9e! Science News Awareness Questionairre (SNAQ) fem T R

et fofehe Tahet O ST R
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3.9.1 JEaT UI0T (Validity Test)

-3

YR o FET (Validity) T o foIw Suehor (wemareth) st 20 Hfear wa fEremsmer &
forerost ot =i T o) forrs grr e fevafrt o eqrem ut Suenter hi shée aferfedt v

e dfcrfedt wefo =i 7% 2

3.9.2 faraaaT ufierur (Reliability Test)

SuSRoT St forgEar (Reliability) Td FH & fore Qﬁ&TUT-gqﬁﬁW fafer (test-retest
method) Td AT g (Iternal consistency) % fore fenmerg fargeeierar (split half

reliability) 3T =T feram T 2|

1. oEOT-qARIET TRy (test-retest method): TYETOT-GUteror fafer & ol Iwheor <1
forgrfiarar J1a 3t 1S @) TteroT-qAeeroT oty & AT o ST ST Al Ferarere
T 0.81 STH 3T & 37t Suareor forgerfiar 2

2. faverg fagaeiaar (split half reliability): farsmerg, fargaiaar fafer & Sushor = oo
3 form @t st & formnfora st Swereor &t aTTdifes S (Tternal consistency) T Y
TS 2| ST o T AT sh ST TEIaT 0.39 STH g3 For 2 | 70T 3Rt E0T 3Tehavt oht
ATt feerar w1 steher foram mam, SRt w9 0.78 WTW g ® otufd SueRwr #

TR | (Iternal consistency) 2

IYHITT S eRTTd HT&TchTT

=TEST 6 foromg

wifear foewg

wiRemsha | forrasg fasgwor

3.9.3 UMTeH 3ATehs (Qualitative Data)

Y el F TOTCHe SRSl T IR HISAT ST o -1 foreresi & foparr e 21 foriogr
TS R, O™ ofe @ ford @ ant € 98 & § 3R $© A d 99 d9r T &3
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qedeh ot forell 31 | &1 3796 @ 06 ToRISST & AR HIATehR & ATEaH § SRR §oard
1 et 31 |eTeRR o o 10 forsot & ok R I ot v 06  wivemeff r wwa 3 g

3.9.4 QT&TTceh X (Interview)

SfTH IR % STTER “HTEIGHR a1 AR o el Teh WHTISh TS Seq=1 il & fores
TSI ST o g 3T safth TREm 9% shtd 31 3T ad 817 “TTaTehR Srfieh ae
T Eehetd %1 o8 Hiftgsh JomTel &, fSre Uk SMaehal MY ST & § Heli-ud safwa
U G Feh 3T SATKAT sl A, SAfvwef=a, yafal, stqvel Td fo=ml i ATt

TATATT o FRT G TR A0 T JITE AT & (THTE 8. F., 2009)| HHTI: ATeTTehR
¥ qTerd T ATk G 31T SAThaAT § ATATETT ST 36k a1 § STHeRRT STH SHEAT 81T @ fohe
YT STTEUMT H TIETEhR T [T Td g saeamen ¢ e aad neerr G
ILTAYY ATATATT & | 3 T foieha = +ff |efreshit i |rnfores i foram T 21 et 7
2 foF ametTeRTe @Y am A1 & sAferen safwdl & e Sevael dae @ fore diftash - TR
BId & (M1 S. 9., 2009)| FTETTcshT o HTEIH 8 Teh AT 9T 3= 21T & | TTeTTeshi
STTIfireh Qe ok HeheT ol Tk Heeadut afafer & |

rerTesh Y farfer Y fargaTd (Characteristics of Interview Technique)

stk Ug AU (1976) 3 |neaTesh i gfafer it freferfaa forsamd st €

|- Wil S ST & i<l et Hifge Hae giT 8| Hifgsh &9 8 75 I8 31 &
it thiftaes &7 8 3 fire s 2

2- TTEATCHIERAT ST ITLGTAT oh S TEeT=e] STEATE B &

3- HTETChTRAT ST SALETAT ST aar gfkerfa & g 8 2

4- TTeaTeshT Sferfer & < AT < | 1R St oh SATH - o e feet fafiTe SR
AT W TR &l T fohd STTd &
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5- grefTean ST STRETAT © UTH SIHhRRT oh ST U HTeTTeshehd| shl A& dIehdT ST |
GEdT YSH Hidl ®, Fifsh HrefTchiehd] STiardl O M- i Rufa § arafam

FATE |

TTATRR & ITT (Objectives of Interview)

T &Y § HETRR 6 FS &7 36 8Id 8, o Tca& |aeh, TOMcHe q2ai 1 I,

AT SusheaTST BT I, 3Ty SR it st

HTEATeehTT o TehT (Types of Interview)

QAT SATE-T | STEThR ST 31 SAT9eh ST ST 2| 6 STeTT- 3T Tt

ST ST & © aFfiohd fohalT

ot oft Ik FATAR

TS YR & SOETT bl G&AT  ATIAT Ugid oh Gk 31 3T 9Tt oh
e & MY T HTYR I o HATIR T ST T

l l l l l

o fEmmw® o watemE Ffora o | o,
samfys  AMSNI  whTefd AR gRETOTenh o
® STARTHR ) FreferTentT fufsm

o ITIer Arawelt

U ST 1 A § foh i gea e faese & Iww el E, o

refTeen gfaey & uerams vEt gfafer @ fSeeh gro arnfsier gerett s giegsh fae=m

GUT ® | AHaRTTE S, S, Uit o7 el & foh TTeiTch ™ ol 3233 &1 o8 o el ol I
AT €| Tk Al &8 GO SA(hIE| B U I dlcod 37 qedi o Tehaliehtor & & Sit
FH-FW U fe@r 2q & ARRHY § qread 39 92! o ThAlRur 9 @ S el a1 o fearft
T I & Srorfa ITaTar il wreHTd, Ao, g, form qe feret off wre s 3uek g
foam T o1ef a7
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3TThST hT HUGUT, TrywoT U
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and Presentation)
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TTeRST hT HIET, TIYLTT U T IehauT

foreft oft wMer sl & AT STToREl ohT Tohetd T T | &1 et sht w1 2T &1 Tokell 21 39
forr atrereaen & o6 STH SAohel bt wHeaT o €l # fors o ahteh Ieh! S7eiqul e s
T ST Fer=goT o TGN W & 30 ILTAT T ATH TRAT ST HohelT 2| S ST 7 3A7het
I JevaaR T3 foram mam 2 | wHrer wHt # foge ciem o fafie fowar o st &
T HHTE I GHTEIR 951 o1 Fr=wor 3hteh 3¢ @8t §9 o 8] [qTe! ar forar T 21 36
T e T 31 qlieh ¥ I ek Teh Aol H saafeerd foram & o fo gomn o
STEIT el diieh § Bl Toh | 3899 Ueh o [T, S THTER 931 § T i =t i
frerre % fore freafaRaa wiver s s foram e 21

Teh GHTER 971 o T dmfl s I x 100 / 9+t
GUTER =7 o TogT et st T

ITF I o fOIU gt TR u= § g art STt 31y & St @Rl shl STt ot gasrd
frerter o forg FefaTRaa wiver st e forar T 2

form i x 100 / et G A

iy H o ot vt wiferw @ wfer SR ot @ <t |l Y oMt ek ST 3 U e
(3HTS) AL T ToharT 72T & 7 FoF T (Place), 31T (Size) W T foraT 4T 2| 3290 Uk
1 aft wrolt 7 ush ot il bt ot grer T 2, ford fas st wd geed, fose
A, O™ T, SuTesh o AT 9, 9, d91e Teed, e S, 3 ued, e
oM, ST AARSH, HY J a1, &0 9 Iaw, siutey/fem, ST Senfieh, s,
ST/, /AR, TR, fif, STer, o, STTieier o Yeil/ha &1 e o
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I29T- 1 TAH T8I § GHTER 9=t § s oraw & i foreat &t sreaa )
TTTCTRT T 4.1- TfcaxT FHTER T=l | o & S[2 forsry &t <hl qeett fomTet ot drferent

AR | et foramdt (srad, e, 7reh) @ 13 &fens sisht § fogmme & o1 fomr o

LEIC] & arferert
qm
WEA T | e SRR ECE N ENESERES
fafeeer  |or g | =@k |7 |w | FLEHM | = | WHET | SHE
dew || fom | qedt | e IR
T | =® Nie] e | iR
[EEIE] FAM | HE
TS | 10+11+1 | 748+ | 2+1 | 1+1 | 343+ | 14243 | 1+1 5+4 [ 29+32 | 26.25
A |0 9 3 +2 | +28=8
gfea 9
Rgw™ [ 9+10+9 [ 1049 [ 3+2 | 243 | 343 [ 2+143 | 1+143 | I+] | 26+29 | 25.36
CiEE) +8 |43 +2 | +31=8
6
A | 1241141 [ 6+6+ | 141 [ 3+3 [4+2  [2+1 |2+ 2+2 | 28+27 |24.77
TR | 2 5 +2 (43 +3 | +29=8
4
TSEAH | 9+10+8 | 8+7+ | 245 [ 242 | 1+1+ [3+1+2 | 1 2+1 | 25+28 |23.59
KIEED] 9 +3 2 +1 | +27-8
0
Fa | 121 92 |25 |20 |25 21 10 26 | 339
AR
i wE

ATfoTeRT TEAT 4.1- ch SITEAT -

TATCTohT WAT 4.1 o HTER Tgclt fwTel & 13 3fehi § vl AT sfear | %t 89 fasm
|t ST shi AT S, wareed we farferea o & 0 31 Sraull SehTiRid gt o, wiere
F Hew § 24, SNFIGER 4 3, Sita g™ # 2, G T qele | 9, TCAT] TS TR
o & 6, @IS SN SIga-a 0 1 3 3= 4 11 qrfe gerier g2t offl ot fegeam
2T5R o ugel! fwTEl o 13 3fehl | et 86 o |t wekTiRTe 3Rt AT S, wTees we
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farferear & &= W 28 |t WeRTRTG g4t a2, wartaor & wiew W 27, ARRIBER | 8 , sftad
o o 5, =T Ul dohfieh § 6, WATY] TS ST [ H 6, @ISt ST S A 5
IR 1= 4 5wt geRrd gt offl ueedt forTel & 13 sfet # afeh e # %t 84
forgrr areeft srentRTer <t it o, Temeenr we farferca o & 7 35 wmuft wenriara gt o,
qATeoT o HrEH 17, SRR 6 4, Sftee fomm 7 9, geet wd dohw | 6, WA T
AN Fo H 3, @St SR AT 0 3 SR A= H 7 Grfirat Tetira gt oft) Trereer
et # 39 9 Wie § et 80 o Wil wehTiRrar sht it o, Taree we faferedt % &
27 wrft weRtfyra geft o, waterer 9 Hew # 24, SIfwiteRt 7 10, sfam fagm 4,
AT T qehelieh H 4, TCHTY] T SRR fI9 3 6, WIS SR STqa-a= | 1 3R 3= 1 4
amafiEt yeta gt off 8 fomdt § wew samer 121 w@reey v fafeen & e o fogm
Tt SRR g, It o S He S 10 Wi € WIS U SATERA 8 TR gt 3R
T S Id GHTER 1 § YeRTierd fogm @it sht Ifaerd skl od o a1 Ged SI1eT 2y 1%
e 3 vgelt faudt § 26.25 Wi SR de™ FH TSR 9fehT 5 23.59 TR |
féqedr zrew o 21 AieheT 25. 36 Sfcerd TeT dl =refl ik wTsht o 24. 77 Sfcrerd el

TUTTeHh TRUTTH —

QTTCTeRT AT 4.1 H vget! fmret o 13 ek et § foqe & g Tt o ey sarmet wamee
AR ferferean o a+fl STEa  SATeT el FehTIRTA shi TS| e Wiet I ST h FoH
W e YRR g5 | AR SR F=AT T dehileh (o W STHIT Toh Sa il
TR €5 &1 TS R STEUH, [2Iwomenss o’g o 7 TR T THATEUHHITSTSR
(NISCAIR) o Ta¥1h €. AHIST 9T T a1 @ foh I8 T Usiiar &l & 3TN 36ehl F©
i off €, AferT wifgar yeiem it fogm yeiem i =nfe o a8 samer 9 <amer 39 &9 &
FHTART 31 THTRTT Y S SETET & qH 36 TE shi e shi 3{qaid R st waie e
firet wawett 2
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N (o

TG THYS ais foag™ TR, %g&dld AT U % faoctl, Haq ST ol a1 © foh YR

FHTIRET H T e 21T dt € Ao qHiRasT SaTeTat @e aedt i o gt €, forem
oo, TTar, @ TS Ty 2 €| 57 fawai o srqmen off fae o 3 & €, S
Sttemielt simfe, st Rt oft s et =i oft 9o TwE | ared |,
STedt AT € Jq@ T H B 8| HEed (Ul ¥€ € foh W SHTERTE il 9Rd | € ®
foreft oft e, 7% wiIer 31T R TR AT HHTET STeRTIRIG G =1fET] SIereh of TTe et & 9 §
2 Tk & TR IR SR T 3 ol Forsiranadt ox Tt Stert =nfew) § v Sare &
=TT S8 SR o ek shl @ISt G¥Thi Teed sITedl <9t + o T o fSreht shis 1500
Hter off AfeheT 9T H STeT gk ekt ST T 3k Shiwd A 50-60 FIT TS TS| ST T8
oft 1 3T €, 3Eeht Wt 1 Ee ST =R AR 39 e i e SHRT STEERi | M et
gl

fareret

QATICTRT HEAT 4.1 o FTER o & ISt el 3781 ot sarar wehiiRrd g @ for fa fomr
e ¥ 9 fauiy foag o S SHedt #1E | sfea wrgy il fE i SRiee fo
TN T8 fOH &9 % f9U U Jer AESE qE S 2, 3R seedt Se-ae geE 9o
AT § YERITRIT Ld &| $HY 18 Sl 30 ARG i U2t it foaw & (et Jail YeTiem g3
B o 28 TG i TG fo foae | St el 1 Jerie T |t STeeil |
AT Tt © AT 3 ol et 6 T qed swge o Starrar aiiRTel # «ft foq & o
foreaTt <A1 RIS SIgATAI T H §HT 1| | o1 16 37 23 TR shl HHIT: TR SRRl
foaw 3t siqrsd fogg 8 ol asTe & gur=R Wil 7 368 i S[St el aE i fire|
TR 9T o GRIRTET # 37 foriy foaqdi ot ier LRI o wear 8§ S 6 =l 3|
SN Tl o ST sht TR ot €T TRIT Aifeh foriy feardi ot @il st 1 i 31mehvieh
Tive AT ST H T T sifceh & o JTead § i 39 @eRk sl JUFAT o ol T foram
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| HISShIHTHE § T N defiehiae 31T e HuTeeh st Al aref= st e 8 foh
TorT At ot ST STeAtehtoT ST ST €1 8 TG BT I8 %hed © foh ehic Semafera
I forg &1 g1 3R fowr ot amet o7 R U Rore 7 2 a1 o fag™ o foreft oft s
=S hidt fore ket 2
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TuTaR | ged fourE (erienws,S9) 13 2k sient o fomm & 99 farwr g anferent
eI :
am | T T | AN | Sfed | gE | W e | WS | S| Fd | %
LE] ug | ¥ty | fogm | w | dAeRfE | R THTERT | =T
faferean | wem | A1 e | faee H| #| TR
I He | wfaerd
FAM | dE
TG | 13+11 | 1245 | 243 | 442+ | 14443 | 14242 | 2+5+3 | 6+3 | 35438+ | 26.98
AT +10 +8 | 2| 5 36=109
HER I
fgem | 11410 | 1149 | 442 | 343 2 3+1+3 2| 142 | 29427+ | 21.53
GRS +8 +7 | +3 +3 | 31=87
AFFH | 14+13 | TH5+ | 242 | 443+ | 24243 3+2 3| 246 | 31437+ | 25.49
g | +15 6 4 +5 | 35-103
TSEAM | 11413 | 648+ | 5+7 | 3+4+ | 14242 | 3+142 | 14242 | 2+7 | 32436+ | 25.99
RIEED) +8 9 | +4 | 3 37=105
FA 137 93 | 36 | 38 22 23 20 | 37 | 404
THTER
=t e

TATFCTERT TEAT 4.2 hT SATET- TTIcTsh! HEAT 4.2 o ITHR, g8l fqwret & 13 iehi d zrgear
A 3fean 7 o1 109 7wt yerrterd sht it o, waree wd fafeream & &= 7 34
|t TeRTiRTA gt o, watewer o We | 25, SANibER 7 7, Sfed foqe | 11, g1 o
qeF1eh | 8 , TRATY] e TR fAFH 4 5, @iet TR e 7 10 377 1= | 9 gt
TehTRTd gt oftl el feqedr 2rgrd o el famret o 13 3fhi ° FoT 87 Ty wrmnht
SRTIRTT sht T ST, TaTee e ferfercem o & o 29 |rft YeRfRTa g2t o, qatensr 9
wren 1 27, ANRIGEER H 8, Sfad foF # 6, a1 U6 dohlh H 2, WA Te SRR
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R 3 7 , WIS ST SFTaee | 2 37 37 H 6 i Senriara gt off| gt fommet o 13
3okt H freh et o et 103 fore amaft weptfrer <ht it o, wameen wet ferferea o &
T 42 gl yeRttd geft o, wieRw 9 wew § 18, SAhwitER 7 4, Sfad fogm 7 11,
T T qoheteh | 7, IO USSR o 4 5, @it 31 S | 3 3R A= 1
13 | SehTiRTe gt oft| 39 S TsierT arent # et 105 fors wmelt wentfRrd ot it
S, wareen we faforca & & 4 32 sl et gt o, qetener 9 Hed # 23,
AR 7 16, Sa a5 7 10, T Td Tohileh § 5, IO T AR A= 7 6,
QST SR ST H 5 S A= | 9 Gt i gt off| 39 fomme # g samr 137
ey U fafehean o &= g amlt Yot goft, et wed | e 20 |l & @
TS STTE | TeRTTRTd G| SR §H S FHT=R = 5 SeTri [ e sh SfRrd ah
ST L 1 T SATGT ST5HE AT SFeam = weedt el 7 26.98 Siqwra i werdt hw fégedr
TR A 21.53 TehTeTa shi| TeeT uTerR we # iR ARt 7 25, 49 TfeTd @el YehtiRTd i
TET TSTEAT et <feh WIRaRt § &ITST &1 ST &1 9hreht H e 25.99 Wawrd o & e
Tl 39 foHTE § TeRTiRTd s 7T | 360 AUE <@ ST dl ST @l SRR § oharet af | i
SifcrTel a1 €1 37 59 fomret 7 oft <

TUTTeHeh TRUTTH -

QTfToRT AT 4.2 o TR, qadl fmrel o 13 2Feh sient o o & (g forval 7 wrdt samr
ey 3R faferedr ot ot STl # SATEr Eel YHRId i TS| get 39 fauret § oft @
I SO hl T A el JohT31d €5 | 36 fATet w2iisnor o St Wi shi HEAT g8l
R o TN I T o ST A i @ T o7 38 | 36 et ehersh '
<G 7l THetll et 404 Tl fors o6l 36 forwTelt wehiiana ot 8]

g fori TR, feqed™ HHTe 0o 7 fawefl, wa Stet st she & foh Ta et @ foh fomm
TG FHTERE § T2 2raT 21 & I8 iR fored it qorn & o Jehifia grar &, et aste
g Hifear deam &) o fogr fdiet o fog s @ i ferft 7 owd & o1 yod 8 gad
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U 8 S STod YSehTIT § 37 & 3ok UTSAshA H T USRI shi STHT € & er
ST § TS 34 3ok Wi ohig ToRIY e 98T 761 81 UTdt g1 3T I shgr o foh foq™
1 GHT S1E THEAT &1 TTeTd! i ST 2| 3T8c H 366 die i sIgd ah I 8 3 @i
§ foFeReT TIeaT T AWEHT TSAT B, T o T Sgd o TN I TR e ST =Ted B
Hifear g ot off Agrer deum W) ie TR 3udsy 0 34 8, W o off fage wwer
T ST 27 3 FiEIe A T S &1 Teh TR R | 3R AT o o a0 € 3R a8 v 4
12t T A1 ISR o I 9@t €, A 98 9 oied o @1er = R 6T 8l 9 | 98
TRt e =g fop St it o 3R sTaen e feaft =2t @ o1 forg e el o weRdt
2| TEa § 98 &7 oSt qiercie UGS AT foq T J ST STaweh 07 7T ST
=ifew) Sk § ue o, foge fhem weiw, fagm AR, sRa s € P g
e 2 fon xieen, SqTfer e ue Hifear, aft. Sgfaent o ure Hifean @ o1q = & foe
T TS ARIRR T & T 2ran| Agrent st I@ oy foram = Hifean @ dush s w61 s
TS AT FRTE0r T gran Hitear wHT of foqe SR % see oft-aifead gea |
SRS TTce a1 FHTINe Heeht S ke (TR gt o st wisH, F¥ft-afl teenea
3T e =1 feoraeft AmTatY o6 1er) ot STfieRaT <aT & A7 USHIT, TS 3 THL o6 hals |
feeraredt TraT 21 fom SreTeTerst & oY TR 3. A1 e wueh fam o quia: ste 21 T
T8 2 foh T & ST qehetehl &l R ot Areft ST O § < i e |

—

TATICTeRT HAT 4.2 o IO, o & S el 3 fot Samet Yot g% & o oo forqm
AT T © TS TRy feaw o S 1St wie § oy sy foaw w1 SArSH R T 3|
feaw st =rafaa avt g w3 forar & yeRTyTa foram qom S ot it hrer arf i off
Tl Yehre foram T | e 7 H & 22 IR i gt fogw W et aHeEm 9+ | wa
ST T Tl o6 STed ATHTH, SIS 0 0 Tgd JgUT o T 2l Tl § JehTird foha |
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s T 11 ARG i T qebeiieh fee, 17 48 i forg g Eem feer, 31 415 i forg et
Ty foae ot SR ool < STt o STe-ET ST T feRiy e feam S A # S
TG i forg gieror feom ot grareshia, foredwoenes oigl o 7T THTER 931 o Whe
UST W TS S o ®9 H 7 Gr=i i s &t Wil SHTER 9l 4 S AW A AR 8
Tk ol oft BT 9 IR T TATRT 6 i AT ohl STk 3 kT SRITE foparm| 39 fowmel o
SIS FHTER O TR HT% STea 3 TAhet et oft ST § ST, S STET SISt
HUTER O BIS <d o T 38 W1 § rr= fodi 7 +ff forq &t sht sl ot ot &t St
1 S-S deh ST ZEhI0T Y= ST Hehl 21
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ATfeTeRT HEAT- 4.3- Sfdaxt T o= 7 famm & 5[ & sh et fowme st qrfererr

HHTR
gAt s | Al faard (Fes, o, frawer) 13 S st | faaw a e aa
eIt} ATfeteRt
SR I NS CHIE R R S S S I I
Lc] uog| k(7 W | HTEHEH T | FHTER
fafe  |dwm | | famr | @t | TRt gfr |
@ I | F 7 fagme e | gfded
FHTAN | d=&=T
TEE | 11+10 | 8+7+ [ 2+2 [ 243 [ 3+2+1 [ 2+3+2 | 1+2+2 | 1+2+ [ 30+31 | 25.79
AT e | +14 9 +1 |2 5 +36=9
7
fgwr | 7+8+1 [ 10+9 [3+2 [2+2 [3+4+2 [ 20242 | 1+143 [ 142+ [29+30 | 24.46
I |0 +7 +3 | +3 2 +33=9
2
o | 1047+ | 849+ | 242 | 442 [ 44342 | 24141 [ 3+1+2 | 3+2+ | 36+37
TR | 13 5 +4 | +4 3 +34=1 | 28.45
07
TSI | 10+12 | 9+7+ | 3+4 | 242 [ 243+1 [ 3+2+1 | 143 243+ | 31434 | 21.27
gt | +13 10 +2 |+l 5 +36=8
0
FA | 125 98 30 (29 |30 23 20 31 376
TR
6 e

TATTCTERT TEAT 4.3 hY SATGAT- TT(cTohT TEAT 4.3 6 SITEW, el el & 13 3fehi H argr e
A sfear a1 97 fag™ arlt wehiiRia st Tl i, wameed we fafeRedt o & § 35
qrft yeRTRTa geft e, wateRor 3 wem 7 24, SRwitER ° 5 | Sew foqm & 7, gee wd
1k | 6 , THTY] Te SRR g 3 7 , @iet 37 e | 5 3R 3= 8§ 8 qAii
yerTiTd gt ot ot fegea arged o el fomel o 13 SRt T et 92 forg wmwh
SRTIRTT <Al TRIT o, wameen wd faforedt & & # 25 Wl SehiiRid gt ael, watenr 9
HrEH H 26, AR § 8, Sfad foq 7, gomT G aohish § 9, T Te AR
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I H 6, @IS AR ATEIH H 5 3R 3= 7 5 amfirt yehiivma gt off) et fmmet &6
13 37hi # 3freh e | et 107 TorT wreafl Sehtfra sht 7reft o, Tameey wst furferear o
& § 30 Treft weRtfTe gt ot vateror 3 wew # 22, sfiwiteR 7 8, Sfew fagm # 10,
T T A1k H 9, TCATY] T AR fI9 4 4, WIS SR ATEH H 6 T A= H 8
qrfrEt SenRTird gt off| TSR afeht § 59 ot H1E H et 80 for wrmult wehird ot it
S, wareen we fFaforca & &= 4 35wl e gt o, qetewer 9 Hed 7 26,
ARG § 9, Sfa fofe | 5, @1 T Thileh § 6 , TCAT] Te SATRRI oFH | 6
QST SR ST | 4 3R 3= 0 10 iR Serrnd gt o 39 fommet o o we samer
125 aTEed Ud fafehean o & # fagm el wenifira goft, ot wod o west 20 |t &
QST T8 SATEH § ThTIRTG gl SHT=IR 9o H Seh1iRTa fo @erl ol Saerd ol o o
e SATET ek WIERT  Teelt [aTel § 28.45 SiRTd SR el shH TSR qfeht + 21.27
TR 1l ST GHTEIR Wl H HEST Toh T T 3t < ahi e

TUTTeHeh: TRUTTH -

qTCTeRT HEAT 4.3 o AR, el farTel o 13 2frer Siehi | fog & (¢ ot 7 werdt sarman
TaTeey SR fafehea, qateRor us Hiem, SAMEibeh, Sfta fasm, geHT ud aehien, ] o
AT T, @IS 37 STTET foreey ot enm fussedt fewrel <t aXe &1 el T SR
Tl | 39 Tl wreey ud ffencar o e wafeter @ gt el ht e gat He u @
3= ore forqToe ST 1A i T 7T o7 36H 36 foTel STRItehl, Sitee foamm, &=
TS qehrioh, TUHTY] TS AT 99, @IS 3R Siemar S et folt & stferes |l
RTIRTA BT | et 376 Tel, [T h 39 TomTel TenTfRTa o6l 78] STeITeehit o SR STe Uh 9%
78 T T foR @ fag o et wen @ TR U awd fage Wk o wehdT § 2 6
IR ST 75 fowet! o i foT HuTesh Joard ST od & | 37ehT el o foh T3l T
AT & o T 4 For e o fore st & forelt fdtex 1 fFrgfem <t St =nmfeq) s
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3G T 6 I W oIS AN S e Hearaardr 3 Huresh | {31 ol @il sh <okt 94 &,

a7t T TR 3T ST IO AT 5 8l

Te 98 shgH Riet &, wifcfesrer et 2, sheare et 2, T fdiex # T &1 10T 8 &
o e 1= HaTer T ek TeX § M0 e firer| gEdt welt 3uH 7% et = o se
G 26T &7 2| 3T I8 U 3= |1 e al el 715 91d § e § e a2 | Hehme
T AT BT W FewTel § oI hi ekl ¢ ot =TTeT foh forwer ot 1= @ |we a3
AT Y| SR I8 a9 ol A=t a8 qHeiaT &, fore ¥ ueel 1=at aiE dea ford 37t
SRATT §T 8 TG 1 IMeh &1 a1 a8 forelt off S o1 81 o 31T STl & st
STEX M foh SR i3 fI9 ToeRtieaT § € ST0AT S ST =ImedT &, a1 66 § &F 39
TEhT T TS BT =TTeT, S8 36eh fo1g Hieh o Srr| i s off 39 a1 X et
SIATd & 3 Fed @ foh 3R FOIet § qT= foq ol 9wel 3R ek 81 I, 98 ogd &
AT AT § S FeAToTRRT Tel 1 forg wha 2l

st

QTCToRT HEAT 4.3 o SATER, S[ATS, T N e 7 | @1d a1g faae o1 RIS ga,
ST g 3T e o1 11 S[ATS i fore S ST foee /e Tl 1-7 ST ek o ST
feerw, 9 Al =it H=RI Far feaw, Tt 43 W weam, fqart # 1-7 T dor
HTE, 8 ARG o1 97 < f&am, 16 o1 fag 3Tene foow 21 9 =1 g fodi w fogm &
Gat STaT TR ot At g fomTet were v 3 st el oft wfe st for
T f9 g & SQET 3 % fu gaREr o= & =1y 6 98 2 sd-ael fage &

G ! UerehdT & JeRTTSTd hi
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T | witeft faardt (eraear, Tawer, faarar) o 13 3fe sttt @ foqm & 513 fomme
o=t &reT <hT ATfeTeRT
& AT :
WA T | T S | g | T | WS | | g FA
faffear |ow ==t |7 | w@ C) 3 qUER | g
den | | for | del | el | ergE Hreen | i
i + I fagm | = HIM | Tfawa
e
TG | 9F10+13 | 648+ | 442 | 243 | 341+ | 24241 | 1+1 | 3+4 | 29+31+ | 25.06
ATH 9 +1 [+2 |1 +3 | 29=90
g
Q™ | 1041148 | 7+6+ | 443 | 342 | 242+ | 242+4 | 241+ | 1+1 | 31428+ | 25.60
A=) 9 2 | |3 3 +2 | 33=92
AFE | 10+13+11 | 746+ | 241 | 443 | 442+ | 241+1 | 241+ | 242 | 33429+ | 25.62
AR 5 2 |+ |2 2 +4 | 29=91
TEAN | 7+1048 | 845+ | 243 | 242 | 241+ | 34242 | 143 | 243 | 27429+ | 23.95
LIEED) 10 2 |+3 |2 +3 | 26=86
FA | 119 86 28 [30 |25 24 17 |30 |359
R
EakstCE

TATCTERT TEAT 4.4 ThHT SATEAT- AT FEAT 4.4 % STER, Areft fmret o 13 siet # fogm
o S[E! il s 2rgRd AT SieAr § et 90 o wmell SrehriRTe st i S, sy o
farfercar o & § 32 |t SehTTeTd goft e, qateer 9 Hiem | 23, SANEiBER § 7, S|

S H 7 , G Ol bR § 5, O] UE SRR fFH 7 5, @it I e 7 2
I A U 10 WA TehrieTd gt off| o feqear <rgre o <iteft fqwret o 13 il § 3o
92 o |t yeRTiRTa ot eft forTH, TaTee we Feaferca o & o 29 Wt eI gt
TR, ST & Hiew § 22, SANRRiGER § 9, Sie fam= 7 7 , §=1 Td qohrter | 7, 9T
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TS SRR T | 8, Wit ST AT H 6 3R 3T H 4 QiR Fehriard gt o) =ieft
foTet % 13 37kt | dfer Wiesht § et 91 Torsi |rlt wehtiRi sht et for, Tameed o
farferean & &= 4 34 Al SeRTRTG gt a2, qarteor o wiew W 18, ANRiBER # 5, sfaw
TS 9, FEmT 6 AR H 8, WA T AR 7= 7 4, WIS SR S8 | 5
HR 1= ° 8 Wit FehriRrd g off| Tsteer fert # &4 ot #1E | T 86 for wht
SRTIRTT Al TRIT o, e wd feforedt & & 7 25wl wehiiRia gt ae, waten 9
orem 1 23, SANRIGEER H 7, Sad o9 7, god1 U6 aohHih | 5, WA Te SRR
fomm & 7, @IS 3TN STgE-a 7 4 3R 3= 1§ § wmiEi Y gt o 3R g =t
AR 9T H YeRTTa foqm mrei sht wfererd <t ara hd ot 39 fommel & 2 3w Sfea,
fégeam 2rgr SR Sfen YRRt 3 e dEdT | TR ol we Yol shi, el TS
TiAehT § I8 STehel 23.95 T&T, ST 31 41 ¥ 27 Tieerd & &1l

TUTTeHeh: TRUTTH -

QTfCTeRT AT 4.4 o STTEN, <ol fawTel o 13 Sfer Siehi § famm @ g forvai o wameey oiit
Terfehea &r1 sht ol shL <t foeet @il Tt ol o 3 56 S ol ol FohieH ¥ o
=1 e | 39 fommel o wariaer ud Hiew & 8 off Sehl fomied’ sht Qe | S e JeRTRTa
=1 Tfl| BicTfer StvRIiTEehY, Sftam forgm, gemT e deheten, TeATY] ue STkt fag, @
HIT STTEI T § e S HesT Teh A1 a1 Ficrere g1 Tl

FTATCHT ok S ST Ueh T3 I8 T@T AT fofs TR 9ot | Tt o o airehl 311 forem &
Y THIRH o F ARG et fordehl 82 386 ST H . 7 Ui 3 et i, I8 s
it 3 fdh ASTies SeeTi sht e 781 | forT i ol SaTaT § SATaT SehTiRId i
% foTe 3T 1 firctet Tk arer R R Y STaveshdT B faeH St auremeE #
Hferad T et SHeRl ISHIeRT $9 M1 &1 9ai ol 21 36 T HaT SIST &ed ©, 30 fofaq
qreft Hifear e €, 3a4 & 3t Anfe deume oft €1 68 IR B IR ot T o e
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T forel 12 WIS 00 T 3L T8 BId © 311 a1 Sey ufscter § 17 off 7o ® Qifer St wen
fraiet 38 9T 3T SATET SRR o 3 foTe SITT 2 o 38 a1 e foa i @ for 2 ofiftee
SIS AT FTeTRT § ST HiT) B e o fatet st for &t s i wer forear § 3oes fau
T AT IRl 81 ST 8] %3 SR A1k ZTeTd T8d & Sifoh ToehI ohl 3T SSTsT T
AT I € SHfeTT 38 ST 9ot ST 98 HT=R TehITNd s <l €1 3T G shi & Ueh-gat
! SATEIHAT 6 ITET o1 TN dlfsh fIFH THER 1 9@l e dohl e
FATEE & TH.UHHT 3 HE FRIHR 6 I8 (HaRreh W1, fe-RT HHR 1 HEAT o1 foh 36k
T Toh Tl SISl oISTE Sl A5 AT © 98 & SISk HeAH1 § fo Trehri 1 7 s g
IR AR T o TR Y PRy R, o o spererar & fo wmrEmi w6 ford st
T S T THTfI il

formet-

qATTCThT €T 4.4 % STTAR, el gry = fa @ar=rr ue | Temeey we furfeheaT, gateatr 9
Hren SRR, Sfte fas™, =T U dohteh, WA T SRR foFe, @ 3K
SFTEIH & S e yohTird g | o wereft v ot 18 oy feew an oy & d
1 Suctfowr goft & o 5@ formeh & off TR w3 36 @R R adadr & i R
AR YT 3 37 FHER R 7 f4E 7 31 9/ w@e | foran sfeer Ty, 81 amget & 91y
ST ST S Wi foR @ S fmm, e, i ueel, §9es % AW O, HAT9ET T
THATY, 1 it FehTIRTd g3 Tiq Seh Ut 5igd o off | 39 fowTel # 1 37eger ohl walfereh
TheM faa®, 1-7 FageR 91 Sfid 18, 16 i faa e foaw, 24 1 fag foshe g=n
fqad, Taver § =i foagm ud wiifa v, Ui qataeii A, foomer § ugd foam,
T TeuuT Ueher ™ foard, TofiT 311 Eeeqor S wecaqul fael o Arers foham rm
gienfer 30 fommet e forvr & o el ot we = o Tttt o gorm & w6 oft W
Toreett oft el sehTRTe gt STehT ST S SRl TR T S T
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TR (4.1, 4.2, 4.3, 4.4) AT T Ueh THI Trsywor-

FHIUS TR = fEel THTER WA Sl gt | o dee SHren st SRR g,
TiATloh I ST Tgd SATET & M| THTER U5 § TT6ed Ud fafohed, waiaer 9 Hraw Heeft
TR @l FHTER 9 H 3T SehTiRTd ol T, el ST st aurenl sht S v
HHTER O ST A off| SHT=IR Wl H 0HTY] Ts TR for, @ist 3 S1ewa,
TTHTY] T TR forsiT, SRR, HaTeeh o AT O, o=, STieh Jeie, foas =3,
ot udelt, @t fasm, Asfer warsH, HiY o gar, T 7 e, iwlyfiem, Sa fenfie,
ST, St EaToT, SEHe/aeheTTd, TUEhR, i, STer, foshme, STiish o tefl/shd o dean
i5d A off| BicTien forelt-forelt femmet 7 el 1 318 <@ ol fireT for fammod, @i 3T
HTET T Sfereh WeRTiRTd 8T SAfer Sftaae |l @roft 3 et | wameed ud fafercan
forerr =T & SehT WA o €1 off| SATRTAX farRiwsii +f 3%k e <Al orTe I Wi foh Tameey wel
Faferear @ T SateT e 2d § |, 399 ot 0 off STeTa TR w4 Ad 8, dAfeRT @it
HI ST, T Te SRR T, Stivrrifeht St forsaii # Samera deshfisht 2ree 31k
ATTRIAT T STTITIRdT TSdl § gafely AR 9 39 foai st e desiie <d 2| fidt aamm
T § SR U SR sFfed wmd sifies et o fl, ot et s Sl | oft
SIS TR o= 7 S o fo wefelt forar ox derashi SRR g wiq féet wHrem o 6
TE T &N T a6l FEIET SEehT ASTed gifcieh SATIR &) =12 a8 foT et &t 2
T, 36 7 1 fore AR gl stera TEt aftehe T i g =TfeT et TR St
@ ST Fe | JHT=R T § U AR fofg weerqol off foh, fomm o foroar ox o «ft
rarftra wamy yeRTfeTa 7€ forer
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Ie99- 2 &t oY St gHT=mR u=t § TentivTa fosm |t <y saty aht farsywor

CICIN
ATCTehT HEAT- 4.5- Teet THTET % HeaTea = 7T 13 3f¥eh 3fohi o THIEIT Tl § FehTRTT iR
U hl qTfeTeht
TUER | Ugel faATe! (Sad, wad, W) o AuEaR 94 M0 1330w | 5 [ERIEE
eI SfehT o THTIR TSI W TehRTIVTT SRTIR AUTARI Al aTfeTehl | gueri 67 | =iy
™ e afrera
ToHld |@a | e | sy | =mr | foegw | e
UTcHh
TUTER
/3=
TS | 55+58 | 130+ | 42+49 | 29434 | 41+45 | 19+20 | 29+32+ [ 1077
A% | +53 133+ | +52 +33 +48 +18 28=89 8.26
gfeam 129
feqeam | 89+93 [ 7447 | 87+84 | 67+63 | 56+54 |20+19 |26+29+ | 1266
IJEF | +90 8+76 | +88 +64 +58 +20 31=86 6.79
afm | 54+52 [ 98+1 | 54+52 [ 58+61 | 83+86 | 13+13 |28+27+ | 1171 7.17
&R | +56 03+9 | +56 +57 +82 +13 29=84
6
TSI | 62+65 | 60+6 | 52+50 | 51453 | 60+63 | 17+17 | 25+28+ | 1003 7.97
gt | +60 5+63 | +55 +55 +58 +17 27=80
FA | 787 1105 | 721 625 734 206 339 4517 7.50
TUTER
gfaaE | 260,26 | 362,3 | 235,23 | 205,21 | 240,24 | 69,69, | 108,116,
AT | 8,259 | 79,36 | 5,251 | 1,209 | 8,246 | 68 115
AT 4
T
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ATTCTeRT AT 4.5 T SATEAT- AIART HEAT 4.5 o AR, Te! et % THTEar 94 MU
13 af¥eh 3fhi & GHTEIR Ul H WehTRTG aviaR SRl | 215 ST Sfean 7 % 1077
|t TeRiRTa st TR R, TSI o & H 166 |t TeRT gt 9w, ' | 392,
TS 143 , 3909 96 , AR H 134, fa=dwonedes eam=m/A=a 1 5 7 , a€1 faFm@ & 89
HrEiRT SeRTiTd gt off| el feged ererd § eramt 1266 ehrird sht TRt formH, Tt
o &1 § 272 AT SeRTRTT gl ], e H 228 , TARSH H 259 , SO 194 , MR H 158
, Torsgonenss gHem/s= # 59 , ol faqe 6 86 wHRT SehTiRTd gt off| vl fanret
HHTEAN I T 13 FHehi o HTR G5 H FeRI11d AR GHTE H feh HTeh § et 1171
Gt yeRTrTa g, o Totiifer o & 7 162 Sl ST g e, @ 8 297, TRsH §
157 , 390G 176 , AR H 251 , Tgworenss au=m/s = & 39 , o€ foqe o 84 amfif
SeRTIRT gt offl TrsTeer ufrent # 34 iF H1E § FeT1003 FHTER YehifRTd gu o T
o & 1 187 |t FehTRTd goft e, Wt | 188, HARSH H 162 , 3T 159, 3401 H 181,
forsawoTTenes FT=y/3T=r # 51 , 921 fI9T e o qed it 80 el T ShIeH fohaT 1T |
&t o STSft T vt & g o shY sy o wiveeff 3 7w urn for g fomre siush
HER W= FA 175 O9E @ I faww & it amnht i v e mn ad i

YU T § I8 3TiheT 164 &I

GHTE T ForT eie ST g6 o o SHTE oAl AT 2l STt skl o 39 fomret 3 wivemeff
T 9T 9T foR A1 TrsRd ST Sfedr 4 USHITT T 15.41%, B H 36.39%, FHSH i
13.27%, 390G sl 8.91%, SATAR 6 12.44%, Trgwurenes GHr=my/s7= sl 5.29% Wfard
Gel FehTRTA T el fame e s gt fad 8.26 @ e erge T aemif Al
21.48%, @ T 18%, THARSH I 20.45%, TG T 15.32%, AR AT 12.48%,
farouTere: AU/ T 4.66% JfeTd Tek Y1y i &t fagm a@e &1 wfiwra
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6.79% TeT| Téat THT=R ol & SR SIS FHT= =i 6l e i dr g9 famret et emmm
REIE G

e TRt o TS 3T 13.83%, T 1 25.36%, FARSH i 16.82%, ST00H T 15%,
ST AT 21.43%, Frguonenes qurem/s = 1 3.33% Wi el sertird T o foqm
TG T IR 7.17% &1 TR trent & 59 fawmel fagm <iem &1 gfaerd 7.97% @,
TR USHITT 6T 18.64%, ©A hT 18%, HARSH I 16.15%, 0T T 15.85%, TN HT
18.04%, TersJuuTeseh TR/ Y 5.08% creTd @er Jehtfard gt |

TUTTeHeh TROTTH —

qTfetehT HEAT 4.5 % ATER, g™ Far=m o, T3 foeedl & aig fog b #e St
FEd ¢ o fI <ie T &t STl O Sgd ST § He S Eehar 81 gl o1 I€ 2 fR
forT wisiefl ST IS o Sfae & ST s SeATshH Hea, Faiae H + forel shfierdt wiie
1 SR foRaT 81, RIS AT GEAT YT TATIHT faae 74T &1 81 1S sl Wet Sr@ei
ST Tt €1 gOt oITd I8 @ Toh TS o SIeIohA hl SEehl-HHgHT ST Ush TAhR 1
TR foTEdT 8, S 13 [T, shis o, GUTeshid| 51 a1 & [arsil sl §9=R oie o
SITgeRT oW ST 8| SehT e € foh el Tt STt = fedt foreft off wamem ot o oot o
a1 THeTT 81 TTHER. TaRT R T et @ foh foqT ek Uelt offe 2, o it sreamaredt 31t
FTE(TRT WTT YISt o TR 9L S@T ST & | J81 JARSH, TSI, T, TR S &l oh
TeATe off SameT ufed Bl § SR It Ui wwEn ot Saner qidt ®1 I€ SR ® f
frsworene oRg +ff Fe=R v § Sws aftfa fowr &t i qorT § 1 TR 2id 81 a7
3 IR oft e o™ o1 T oid & for &t g w=t 6 Mifetes fogm o s gan g,
R S rar off ® a7 ST SewTse A1 it I fiefis i srfea i Bt 8, e o e
fieera T ST ferd 2
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QTfeTehT HEAT 4.5 o STH, Teet! TqHTe! & THTEER I T SHTE T o 13 3fehi § Tehriard
FIIR FHER § TSI 3T 787, W 3T 1105, FARSH ol 721, STOTT I 625, ST HT
734, T fsIuTTcHe FHTET/3T= & 9 & 206 TR Yer gu) o & St ammft it
Hr 339 W fom & S o & &, s e W fF eft i A w e o T %
wffafer &1 € St o= fowr & § & fod e1fekaw e § weard afeq adt € safee
Ikt AT T o fowar & Afeeh et 81 T SR ara I off <6t mft foh & Uk o= o
I TR YRR A Sl 9T Toh TS 8, ST GHER U TSHIT, T, ASH,
SR S 3T o TR o fore wfafes weh o 3o of samer o ok freffa for g 8 aifem
foqm o fore wmfeer um froffa 21 98 den &t of o= ot 6t g & o T T R,
ITd 31 a1t % HER % fC #E 9 Afeh @ue § wh T yenifva g Al fagme
HTYT forsRIT ol T8 UST AT B UST ok &t S @ | qieeh ol & SR fawe
IS AT It T e €U A 7 forg uH it Iere ¥ fage @ B GHTER E6 § 6 T
Tt % HEUl SR o AL R @ ST HehdT 2| 36 ToTel & féet emmam oot ot g |
SIS TR w= # SareT faq amwft i S 1 wReT 9% AT ST SeRa € it 39 HIg
T g formiy faae o1 ofit fSmeht =ty Sisht e vt & warte foef), iisft emmem = 3
3 TorRIT O FHTER o AT oig Wi FeRTRTG ol diferd fEeT SHrem ool # 379 S8 [
HATER & THIRTG fordl 70| 59 327 Al gfd o ToAq ST forsdoorieres @TeR o €1 31
3768 STIST 7T 2, IHH ox1-forawt o6 avft Bt 9t Tal St foriy forer oreq) & wrwsifer =2 aieit
2, Y gureeh o 919 =, 39 Feltst, Gt o @er o1 ot e R mn R )
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ATfeTohT HEAT- 4.6- TaL TATET o FedTeaT T+ 7. 13 2fHeh 3fehl o GHTET 0ol H TeRTRId e

-4

QU Y drfetent
FUER T | e e (1, wE, ) % 13 2 stent h auer e | %o IERIEED]
i) TERTISTA THE FHTAR AT <Y atferent ToTeR | SATH T
Hrae | T
et | @t RS | oy | =R | fasgwon | fage .
RED
TR
/3T
IS IATH | 56+53 | 134+1 | 45450+ | 34433 | 46+41 | 19421+ | 35+3 | 1115
HESIH +58 30+12 | 53 +36 +50 22 8+36 9.77
5 =109
fegam [ 87+91 [ 77+74 [ 90486+ | 70+65 [ 60+55 [ 21+20+ [29+2 | 1275 6.8
I | 489 +78 88 +61 | +58 |18 7431
=87
ofes wTeRt | 56+53 | 100+1 | 56+51+ | 60+65 | 85+82 | 14+12+ | 31+3 | 1214
+59 04+97 |59 +56 | +87 |15 7435 8.4
=103
TSI | 65+61 | 62+61 | 55+51+ | 55+52 | 61+65 | 19+17+ | 32+3 | 1048 10
gt | +63 +65 57 +58 | +59 17 6+37
=105
Fd FHEN | 791 1107 | 741 645 | 749 215 404 | 4652 8.6
Y g
oA | 264,25 | 373,36 | 246,238, | 2192 | 2522 |73,70,7 | 127,
amfiFr | 8,269 | 9,365 | 257 1521 |4325 |2 138,
SRS AT 1 4 139

TATFCTERT HEAT 4.6 <Y SATET- ATfeTehT TEAT 4.6 H ot fem el % WHTEaT I ¢ 13 e
T o WHTAR TA1 § YeRTId IR SR § 21378 3T $heaT | et 1115 ST Sh1RTa
o AT S, TG o & o 167 Al e gt 9, W | 389, TARSH § 148,
HIUY 103 , AR W 134 , Tordwomerdss @HERVS | 62, 9@ fa9™ § 109 amia
SRR gt offl et fégwam argre 7 el 275 Al SeRTIRTA ST Tl R, TS 6 &
T 267 |t TR gt e, WA H 229 , HARSH H 264, 9Y 196 , AW H 173,
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forsehouTTensh TR/ § 59 , FE1 fos | 87 Wil wehtid gt ol veett fomret &
HHTEAR I 7T 13 STt o THIR T H T SRR SHTERT H S Tt § %t 1214
Gt yeRTrra g, foms Totiifer o & 7 168 |l Sehiferd gt e, @ § 301, TRsH §
166 , ST 181 , SATIR T 254 , TIsIworenss Tom=m/s1 = ¥ 41 , 5t fagm= § 103 wmafim
TR gt off| Tt ekt H 34 o4 A8 | et 1048 EHT=IR WehTiRTd gC forw Tsiifer
o & 1 189 |t FehTRTd gt e, Wt | 188, WARSH H 163, 3T 165 , SR H 185
, TrsgroTTene TmTER/3T= 53, 3 foq Tia o q8d %ot 105 Te T SehTe foRa T
| el fomme o et At ST Hrem o=l | g oie ot st o St | I8 o R
TS TR o H e 196 forge & S forser & o amwft 1 e fora i, o R
HHER A H 36 Tt 3w fisheT 208 TET WHIER WAl H foi ofE A gat o 5
U <l AW 6T 7q L ar 39 fomret & wiverelf 3 @i arn fo @ erere ofte e 4
TSHITT T 14.97%, TS AT 34.88%, FHARSH I 13.27%, 9T H 9.23%, TR
12%, Ters9uTTenss TqM/3T= il 5.56% JARId Gl YR i 98 oI @ &
wfaerd Rk 9.77 T@Tl feged™ 2rgra 3 TS 1 20.94%, T HT 17.96%, FASH T
20.70%, JHTT AT 15.39%, SR H 13.56%, ToIu0McHR THEN/FAT H 4.62%
sifcreTd G SRR i o <ie s iR 6.8% Tl el w6 wivereff a7
T foh Qfeh WTeeRt 3 TSHITT AT 13.83%, T T 24.79%, HASH 61 13.67%, 3T h
14.90%, TR AT 20.92%, TorsSS0TcHeR THER/AT 6T 3.37% Jid=rd @al ShIRTd shi
I foqe orae 1 wfaea 8.4% @I TS ufient ¥ 39 fauret g e wfoer
10.01% T, I& TSHITT 6T 18.03%, @A 1 17.93%, FARSH 1 17.46%, ST i
15.74%, STIR T 17.65%, FreIaorTenes qum=my/a1=1 1 5.05% ST @ek e g2 |
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TUTTeHeh TROTTH —

qTfererT WA 4.6 H gadt fmmet % 13 Afen SRl & SRR Wl § SRR e wHER
arft & foq & & S HTEl i e 404 S o wacdt et & samer off | sae i A
IoTE SATRTAL foreog =g AT € R gedlt feam, edr aerien faam, st wreey foaw, g
QTSR el e Heea Ut foerd € sht arste & fersrrer armuft orer wehrire sh il

T S T et & Toh T Tie S7cid 1 e o | Tifere foriy o 81 & 39 fowr
T fora 37 HHT=IR YeRTfRTd st ol HT=IR O sh! AfeR] AT forarere &1 STt 2, $6ferg 36
@ fo fomm wmmet o o & St amft i suftfd foedt | 98 78 i wed & o o
Wi € fo TeTer weer fos ot st el Ad € 3 Sed St wet A1 o feret feri
fo & werTfiTd sFed )| T STt o1 AT @ ToR T3 e @ @ for deem | fage aree
o foTq a1 & forelt frafex ot frrgfee ot ST =fe) SR 30 Heor™ o 3 W 98 A S|

T HeTGaTdT i HuGsh H fofi oiem sl it 9@ €, 1 8l o SHr=m 1 Yo
QL AT H BT 3@ 2 | o e o 31=1 G o &t ot Qe § A SRR o
ST W FoeTd SEd @ foh SH iRt g Hd | shig hedT & Toh (o i@ shl SATH 3ot /e |
T <l ST & 8 ST Jn  qelt St =Ry Set Fw A e @ foh S e i
SIATHE i I IR 8 Tfcreret & St 4 fewa firet 1 2 d it forfT ot i ik
o T St RIS AT OIS St STt 8 H S | T TRa T SohTR St ST W R
ST T&T 2| B 3T S el o 3T T TRE T SRR SI6T, T 35T ST a1 I8

SIEGEED HST[d Ll 2l
Terst-

qTfeTehT HEAT 4.6 o ST, GO AT oh THTETT T ¢ HATER ol o6 13 Sfehi H TehTiT
TR FHATIRT | TSI Y 791, T Al 1107, RS Al 741, 19U hl 645, SR Y

749, &1 {23 w0TTeHe: THTER /377 o ol # 215 WHTER Yo gu| foamm & Siet amft <t
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HEAT 404 TEY| 37 HATHS! I <@T S Al I8 T Tlld BT 8 Toh 177 T o <@ shl JoT
T T sht SAfe THTeR Wl | Sgd €, BTi(oh (o SuTTeeh qHrey/si= foq ot
AT H 50 STRTA ook o 9 TTQ) 39 ToATel el enmerm el STR SHIsh SHr=m vl § sgd
ST A AL AT T Afer T wmER o= § 39 fomne fowm rew i =nfe i
Afererar wtg T 3| fomEl 2rsR ST Sfear 7 Rgwe 2rgr S g | ST G
SEHTIRTA T, SHhT IoTe I ST Tt foh feqeaT™ 21sVe H Tlishdl I8 JehTIRT fohdl T 3
o @ St anft mell ot e T8 & Tl | el TR AT gfear 4wt et wgt
@Il T TRTRIT fohalT, ST et THTER 9ol Rl 29t o | T%hat T
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arforet - 4.7- del oAl % "eaedr 99 T 13 S Siel % wHER Tl H SRR s

TOTER Sl dTfetert
guER | e o (e, e, ) & 13 S siRi A emeR | o ERIE]
oA o A AT H THTIOTE TG FHTAR AT 6 qvferent Ty | e
TSHitd | @ | S | e | SR | ey [ R | oy g EAki
UlTcHh <hl
TR e FIRME)
/3T
I | 59+54+ | 136+ | 50+46+ | 37+35 [ 49+53 | 20+19 | 30+3 | 1144 8.47
T fear | 61 131+ | 53 +39  [+55 | +21 1+36
129 =97
fgeam | 90193+ [ 80+7 [ 92486+ | 72+69 | 63+57 | 21+20 | 29+3 | 1306
I | 89 6+79 | 87 +62 | +59 | +19 0+33 7.0
=92
AFF | 55453+ | 102+ | 55+51+ | 63+65 | 88+82 | 15+13 | 36+3 | 1221
TR | 61 100+ | 57 +60 | +80 | +15 7434 8.76
99 =107
TSEAT | 66+62+ | 65+6 | 57+50+ | 58+55 | 65+67 | 19+17 | 36+3 | 1084 9.8
e | 64 9+66 | 59 +60 | +60 | +18 7+34
=107
FA 807 1132 | 742 675 | 778 |217 376 | 4755 7.9
R
& T
gigaE | 270,262, | 383, | 254,233 |[230,2 | 2652 |75,69,7 | 131,
amfi T | 275 376, |.,256 2422 15925 |3 135,
SHESTC AT 373 1 4 137

ATTCTSRT T 4.7 Y SATEAT- ATTHT HEAT 4.7 1 FTAR, T {HTET & FHIEER I T
13 ek 37ohi o WHTER T H TEhTIRTA e QTR | 2157 ST $iean 7 e 1144wl
SRTIRTT T TR S, TS o &1 | 174 |t Sehiierd gt ol Ot § 396 , HARSH |
149, 9T 111 , UR H 157, fegomers aw=m & 60 , 9 fagm & 97 wmiai
SehTrRTd BT off
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el feqed™ g § 11306 Wt TehriRra shi TTeft ST, Trofeifar o &1 & 272 qrht
TRTIRTT g1 R, W H 235, WARSH H 265 , 9 203 , AWK H 179 , faegsomerss
AR/ H 60 , 81 o o 92wl yerrfrd g4t off|

et TTET o THTEAR A T 13 3okt o WHTER TAT H THIRIG e S § SfHeh
W | et 1221 el Sh1ia gofl, o Tsififer o &t & 169 wmuft wehiiRra gt o,
G | 301, BARSH H 163, 3T90Y 188 , RUR F 250 , TerIwomeres ¥HM=R # 43 , I
foqm & 107 Tt werfira goft ofh

TSTE IR H 37 9 718 § FeT1084 =R TR g A TeHITd o & | 192
arft TeRTfTa goft e, @ | 200 , AARSH § 166 , SO 173 , AR H192 , forsdwomeres
AR 54 , I8 oM @w o d8d Fal 107 EeRi 1 FohRM foham T | dredt fommet &
T o GeR( o1 TSTEA IRERT = T SATET SFar od §¢ 9.8 s Sertfra fora ot
TR WTERT 7 8.76 fciera STe dY | SIS STeeri H 2rgry AT Sfear 7 8.47 el figea
Z1grd 7 7 wfrera geRtfra feram oftertt fomme § fedt o oisht wwrem it & fagm <iem it
STTH O el < g A foh SIS HrER w+i # F 189 e @ S o &= oy |ndt
T TR TR TIT, e feéaT HoT=iR oot 39 fommet 3% stieher 214 @

GHTE T H FIT ol ST g6 o o HTE 2hl ST o6l ST <l 1 39 fomret # wremeff
T I T TR AT 23R ST AT 4 USHITT 3 15.20%, @ i 34.64%, FHASH i
13.02%, 3T 3T 9.70%, SATIR Al 13.72%, fasduuriedss @um=my/st=1 it 5.24% 9w
el YRR T el T o st gfaerd [ 8.47% el fegedm 2rgra o TSt st
20.82%, @ 3l 17.99%, FARSH T 20.29%, STHTT I 15.54%, TR 1 13.70%,
fers3oTTensh THTER T 4.59% wftrerd @i yehifyrd i a€t foagm ore s gt 7% @

AR Rt TSI T 13.84%, ©F I 24.65%, FARSH 61 13.34%, I9qg Hi
15.39%, SATIT 3T 20.47%, TI25N0TTcHe: THTER /370 31 3.52% =T @Il ShIRTd ohi
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et foqm <iem o wfaerd 8.76% Tl Tereer ufreht # 56 fawret o s s wfaera
9.8% T&T, TSI 3T 17.71%, T T 18.45%, FARSH sl 15.31%, 90T &l 15.95%,
SR 3T 17.77%, Fr=3woTTenes quram/s=a 31 4.98% SfaeTd @er Jehrfrd gt |
TUTTeHeh TROTTH —

qTfeTehT TEAT 4.7 1 ATAT, el fmrel o 13 2feh el o qur=ik vl # Fehiiid g9
GHTET ATt o fos & | S §HTE shi §edT 376 off | 78 Siehet et fauret | e
Ao vgelt et & STt 81 S, foieT o 1 shet @ foh 38 fommet o fedt o vt &
S T TmT=tl ot 2 BIE) ) T3 Shl YehTiRTd fohaT STHT Ueh SIS ek &l Hohell <,
StaIfer TS TR W A i T T % I € 2 qE w6 8 YRR fora, gafae
ITeh! SRTa EEAT FHH TN S, HAST G 1 e § fof et anrem w7 e $o
T & S8 e, e onft W fafia w1 @ @t vt ddt § afe st
TR WA 7 3 S1VITE A @ | 98 I8 Wt hgd @ foh WerehTiLdT shi H&d 9T sht ot | fos
A | RIS =t wel TiRreror Fet e, et ikiereh i T, SiedTed shi i, i §
qearht st T, wETH Hish | e A s It € S T o o R % i sted
I T ST Hehd o

e fomivg 1 g oft e ot for Tt fogm g, S s aek wg=r T 21 3ok e foreft
s e 721 21 3R AT e IhE & © i T a1 SHETEAT 3¢ ST i &
N S 3, SIS S T G5 SHTd # S5 1T wE R §, 3Eiag A7 fad
7T R St B
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AR ST 4.7 T ATER, Ao fTHTET % FHRaR T4 T qH=IR 9= 6 13 3
TRTIRTA SHTaR TR | ASHITG 31 801, @S oht 1132, ARSH i 742, 31904 6 675,
ST T 778, T s30T SHTER/=T % a7 § 217 Q=R YH1R1G gul foqm & et
[Tt AT TEAT 376 T T AR shl @1 S AT TE Fed YT BT 2 {36 377 I o ohg
1 e H forqT Tre ot sy e e H agd o 21 36 ot § ergre st S i
afteh HTEHT 3 ST ek SIe Tors i shi aierem &t ifer fégqedr arged 3 dedl A
TehTeT foram| 5@ formmelt Trsreert et 3 et sarer fosr S i sefirerar < Sfic e
STeRIRTA T | 39 fermet o6 fore foaw 2 & wwmem ot 3 fogm & St wmft w6t seaw &
H YRR fora, 3 @l She Ut 9T ot TertfRra g, SrehT Sreqcienton it 3ATeps st arett

&l
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qTTTeRT HEAT 4.8- =eft femTe o 13 ek 3fehi H THTEIT WAl § SehTiRTe S =i et 61 arferent

e | el e (sraeat e, foere) % 13 S ofel § aHTeR oSl W et e

T FHTER ATHIUT kY ATfeTeht
ma | oA S | Ry | @R | fordy | fogm | e | faee
Fifa i ar | #r
* I | s
T £l £l
aw/ e | gfaed
HJ
T | 65+ | 140+131+1 | 54+50+53 | 40+34+ | 50453 | 20+1 |29+3 | 1165
HA® | 57+ | 35 38 +51 9+22 | 1429 7.7
e |63 =90
TEgeam | 94+ | 84+79+85 | 90+83+87 | 73+70+ | 65+60 | 20+2 | 31+2 | 1317 | 6.9
T | 91+ 63 +54 1+19 | 8+33
87 =92

i 59+ | 105+100+9 | 53+55+61 | 65+61+ | 87+83 | 15+1 | 33+2 | 1218
HIERT | 53+ | 4 63 +80 4+15 | 9+29 7.47
64 =91

TS | 65+ | 69+61+66 59+53+51 | 60+58+ | 61+66 | 19+1 | 27+2 | 1056 | 8.14

gt | 67+ 54 +63 7+17 | 9+26
64 =86
FA [ 830 | 1149 749 679 773 218 | 359 |4756 |7.54
U
T T
gfaae | 283, | 398,371,38 | 256,241,2 | 238,223, | 263,26 | 74,71 | 120,1
AT T | 268, | 0 52 218 2248 |73 | 17,11
AR | 279 7
T

ATTCTeRT HEAT 4.8 T SAREAT- TTcTshT HEAT 4.8 o JTER, =l faHTE & THTgar o+ g
13 ek 37ohi o WHTER T H TR e ST | 2157 ST $heam 7 et 1165 Al
STERTIRT ohT TRt TSI, Tt o6 &1 # 185 &Taft WehTRTa gt ael, @ 6 406 , A
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157, 9T H 112 , FOR Y 157 , o3 womedes aqm=my/e = 4 61 , It o & 90 gmfi=g
ehTiRTe BT off

el féqed g § et 1317 Auft SehriRra shi it ISied, Trofeiifr o & # 272 |l
eI goft o, Wt # 248 , WARSH H 260 , 3T 206 , AR F 179, fasgwomensh
A/ W 60 , el o # 92 wmflra werrfrd gaft ot

=eft fHTET o WHTESR T3 71q 13 3fehi o GHTIR U5 H SeRIR1d SHiaR @ar=iil | afeh
R H FA 1218 e TR gl S Tt o & # 176 |l Yehid gt ae,
A H 299, AARSH § 169 , AT 189 , TR F 250 , rsIworrernss THm=/= | 44 |, 9
forqmr & 91 wmwfir seRfiTa gt off

TSTE UbrehT # 37 T A8 § FA 1056 GHIER FHIRTG g S Tt 3 & 196
qrft TeRTRTG goft e, ©a | 196, FARSH | 16, AT H 172, AR H190 , forsdwomensh

AT/ 53, T8 fa e o d8d Fet 86 Wl 3 TehTRI fohalt T |

=reft fomTel F TS aieRt  He SATET aadT od 8¢ 8.14 Niwrd SRR foRm et
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frmtor § «ft 3 9wt ST 81 S AveIm A fowRt 6 yER & Aecaqe vfteR v e 8
I HHTST S TorehTe o T IT ST TRt ST Feh o
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5.2 I THET (Statement of the Problem)

it e Sl i fSITareAl shi qH Td g Uk STk 31T qereiTd TSt o1 f-aior e
T ot ferenr f weman 21 Hifean i a7 e e @ 6, a8 fogm S fawi w
SATET § SATET AHIUT QoL A ohl ST 2yl SRl 2N shrd H I Tl oL shT ST feram
T & o FHTeR W H A for bt e | fore e o sty s b g, R
THh! AT T HH TGAT ST Tkl ¢ | SET LT & THER 9= 7 fow ot (1 sHadt 2016
31 feEwar 2016 S ST FHTRIT T T 6 TG S GHI=R T 6 Ha H Th

a7eare) o g m 2 |
5.3 T <t wfeharewes aftaTsT (Operational Definition of Topic)

FUTAR US- GHTER 0 A7 ST, FHTERT T ST T o &, s qead: |

ST, TSI, T-E, SATehed, TR STfe SR st o St 8 € |

o™ erEm- @9 ATt % g foRe d@eidl fawt 1 S-S qek uge sl SR €
o S FEaAT R

[T T o THTAR U S GHER I Toh T 7146k TsAT & TRITT Bl 2| IeT ST H
3 HHTET AT 3Rl TSR /T 727 ], ST 6§ ohH o1 T2t & RIS 8T 2|

2R AUTEIR U=T- 98 THTEIR O ST fafe TRt foham ST 2
5.4 TN IA (Research Questions)

Y AT Rl GFaTfed i o fore feferfiaa sa gy et fmar o )
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o IAHE UHY H HHNIR A1 § YeRIRTd o e & fafi= g - s a8

o et 3T SISt wHT= il # forstr wreaft sht iy <ht sreqferta = 82
o & S IS GW=IR W=l H ohTIRTT T Sl & Ewsiferd STTeehdT shi aeq et

T 82
5.5 ITIEr o 329 (Objectives of Research)

T Y AT ol GFaTfed i o fore fefefiaa sev faeifa o ma 2

o AU TN H GHTER T H foage i o fafir= for=it st ereeem & |
o Tt TN TS Tu=R U=t § Yemtferd foam gl <Y sanfe o1 farsgor sher |

o &t 3N AUSH TR T § Thii3Ta fori areft & Hsiferg STFeehdT shl ST T

HEIIT h{AT |
5.6 I URETAT (Delimitations of Research)

foreft +ft shref =T TheTaT, HRTCTAT ST aTefuvt HuTied R % forw 6 e T €T fretia
AT Bt & 3 Hrre § ohred oy W €, & €, Siifefen i, e €, asHifas
T TS TITErT T gea St ST ST i &1 FeRdl 8 36 TR o | e
ot # off ] At ¥ ifE v qeAt 7 At fafy @ i I A @ 21 gEfe
st & @ fafya aw 8 i e § feifa g w i @et & amw 6 & fag
MY 3T o1 Ui faffa form simar 21 commem ot ® fagme eew - (1 s
2016 ¥ 31 TEEFR 2016 T FAYX T TR AT F o THE STk THTER O=1 6
Tael H) fowr ey o SR & et wmTem e o afcie 8 form S e em
TITE AT H ST T &1 TSIET shl ST ST 216 i ferfiea foram mra om g«

& ST THTET 95 TeRTITd 81 &) FHTER 9l 31 =9 Sfifee S Tehale o STTER |
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o T 2, atorfe THTER WS A TR HET 3 STER W € 3 oA T R A€ Iy wr
TSTEAH o 311 Tre § ot foram ST werdT ot fohed G #fHT SIR saraeTiiehdl & dav # I8

TS TR Tl 7T MY ST HT TG USTE oh SR 18T H foralr 7T 21

=T AT A (fEgedT 23R, 2T5re T STSa, Afeh WTeeht, TS Tiiehn) o S
HERT | SRR e oied o T T €, o foem @ 2 fowa S, s o
HUTeeh o A9 U3, I, a1k Jeied, T I, ot qeelt, T foge, S3fes 3aieH,
HY F a1, T&0 F I, Itey/fem, ST Senfiehy, s, Sei/ateor, Trie/aehd,
qenr, fifd, <rer, foerm, Sriiss o Yefl/sha) e €) 1 fomei st dewn § e i foig
ST ST Tehdl o foheq] foroy sReq wel sATereTiahaT sht HIHTST bl & | T@d g g-61 W Ay
e wrTfed foram T 2)

e ST H S H TR T &R o THE =R 3fFeh GHIR B o6 | S 2016 °
31 feHFS 2016 Tk o Teh 9 o 3fehi ol GHTIEA fohT TRIT 21 A€ TH HIHT Teq i ST Heh!
oft, Tofe) AHT=ITC U1 oh ST, T STt Tel Torsduor § ST dTet 9 371 1 bl & §
TEd g 3 e e HifHd T v |

ST Y Uah 3T HHT U Jh1eT ST THI= BT I8 SHT & ST 3 <3| 3Teqa &
fore o9 e o= s aftaferd fomam mm, o fe=d qe SuSt v o €1 YRa | & e
ST T & et & S &R AT 3 HHT=R o SHEHE T ST 16K TEd 8 fohe wiremeff
AT I & WISl T ST=ST I A1 o oh hRvT 36 g H ot fe=dt o1 oS o &
FHTT 93T o & |HTCTd ToRaT 1Tl
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5.7 snrer ufarfer (Research Methodology)

A STEAIA i T ik & ETed i 6 FoIg Fo Formie adient Tdl Suaont a1 ST
TR T @ S e €
I sfqdeg fersguor
I weeor ugfa
5 a1 Tt o WTer- |TeT UITCHe Ue HTATCHe, ST1hS! b1 [IguT fohat TR e |

5.8 IUSKIUT kT farehTd (Tool Development)

IUHTUT o forenTe o foTu Suehtor (wsrmareth) st & wient wr wiifera forarm T @) Susktor foremr
o ToTT Suehtor oh1 Serar adieror 3 forsaierar adieror fomam T 21 39 SueRur & A foge

YHTAR STTEehdT 49T Science News Awareness Questionairre (SNAQ) [ERIRIRI

e foTend Tahet T AT 2
Jerat aHeruT (Validity Test)

JUSHLIT o AT (Validity) TeIor o forq uertor (Sremarett) shi 20 Hifear e frermemer &
Torret Bt ST T e oS g uTe v Tt o ST R SUshuT ot shee afeAtedl ue
% Sferfedt werfua it 715 R

Targaaar afieror (Reliability Test)

U it forgeiaar (Reliability) JTd F F fog Qﬁ&TUT-WW fafer (test-retest
method) TS 3Tfek @i (Iternal consistency) & foru fonprs, foraaierar (split half
reliability) 3T ST feraT T 2|
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1. oteor-qeRieaor forfer (test-retest method): TveTor-gdtteror farfer & wqut SueReer it
forggrfierar wra o 78 R wleogEdenr fafr & W & Sutd SR
foraraTeT T 51T 0.8 1 STH §31T & 372 Uy fargeia 21

2. forrers forraigaT (split half reliability): forvrhts foraraiaar fafer & Sueror =0t
an 37 T &t 9Tt & forfsra e Suertor Y oATefies Ef (Iternal consistency)
ST ST 773 31 IR0 o6 Teh WIT ST ST o 0.39 ST 8% 51 2 & 7707 Rt |t
YR hT TR Rt T STher foram T, foreerT AT 0.78 ITH g1 § oterfa

UL | AT TR G (Iternal consistency) &l

5.9 fremd (Conclusion)

&g oft 3Mer &, SR SuehT ke et SarEn S A g § R S ufomy @ wuee §
HfSTS BNl <ok 3Mer ST T TMeT oF X Teh Ta7 ohi TIBAT § Foram S 31 314 g v
21 STt ® o wer a1er ok 4R T gu afomm s sk v wredt | forer S arfes @
TS T SATET | ST | 16 Uiy Al 78t Sty fora i 2-

3I299- | TAH THT H THER 9=t § &5 org & i foreat ot sregaa )

o SIS THTER WA # fidt qu=R v Y qoT | foq weet s stfies yehiRa
TY, BIcNh I8 A 2-3 % § SATRT T& o1 GAER 01 § Tareed ud fefepedr,
TATeRYT o HiEH Harelt THTR et FHT=R aoi | SAfereh TehTiRi ol i, 98 sreum
el Tl S ST at FHTER 9= o ST A el SETER 9e H RET] O
& A9 U, I, AT Jeed, T =R, 9 ggelt, @ a9, ST e,
FY T HgaT, W g A, iwfy/fiem, S wenfieh, e, e/,
AR /FRIT, TUERT, Aifd, 2rer, foshma, 3Tfele o et/ i dea siga w of)
wfcrera ® ST R,
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o fopeft-forelt femmel o Srareff w1 7@ S w1 firet fop forgmom, @S 3R Sta=am fosr
AU TRIRTT Y Aot e avit wroft st o § wareed ud faferean fowr st
§ IThT T i & off| SATeTaR foiSst 3 36k de o asTe I8 W foh T ud
Farfercar gt o samer ea 29 &, 39 fora 7 ot SuTeTat e w9 i €, AfeRd
QIS 3 AT, WA T AT fogm, sAfEitert s fowai § samema
1T 316q HR T G WV 31 SATAIHAT TS § FATIE TR I 57
fowat 1 i atsfie 30 2 Rd s Wi # SEt U SR Srfeq ani e
TeRTIRT bl T, ol Seh! WTST Siedt AT oft| 3T TH=R 9= ¥ e oaR fogm
Gefeft oo ot HTeeh i SehTiTe g2 wiq et S v # e T | o e
o1 SHHIET IHRT Fofe[d Hgifash AR 81 AT € 9 H1 €1 41 Ted, 36k gt |
AT ®Y § T Bl GHTER WA H Toh 3fI AEwqUl 02 I8 IR T b foam &
for gt wen oY faarfirg waey gemrfara 72 fomar

3Ie99- 2 &t 3 iU ORI =it § Tehtivra foammr | <y sanfer @t farsywor

h{AT |

o ot fuTe § U T TUT ¥ ¥ @ FI firelt foh =g SIS dum o &, A e
TR W 3Y TSHIT, W, BRSS9 e i wet et sty 81 fogm o
forelt oft fommet & 10 gfawrd & U 1 SAiher IR & T GehT Selfeh T 21
TfaeTd, d el @ GHTER 35 IaeTd doh TehR1ISTd ford 7| HreTTeehiT o S0 foseg
H STA-H1d o SR Uk I8 a2 o} Fererert oTrm o for forwar <t STt s1mafa g,
AER AW 3% THE A §C a0adr 8 TR &l 3R % § W o
Tfereh teft, T it FrfaTel, sTe-a1e Well ol AT foraT 311 o1 ® 3R fogm &=
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T TTe | fRet e a1 a1 T Uit 91 TS TR o FTAshH T SIS R ST T R,
Y 2 oy &1 | Teh ST 3= g0 & &1 &

quER w § foe e i w Sty % S e aw off wRer ded § et f
TR SR HEAHT | 36 e o n st ot Wit Rt 6 smfard 21 stete o
forsTosit o 59 i ot et AT ST e foR fagm cra o wte fenfén @ @ R, weg
ST RINST F g6eh! M SH1H T EeHf STaTd g el foh T o SHae
foroer 2 ST 38 S wream g arderar o= & ot & & s enfeg

I29T- 3 B o o oueR uat o YRiidta &A@ ot O arefea

STREehdT chl SATIH ST T8I AT |

3 A 1 qfd F g @ 0 wErEe Ol @ 9@ T w % S A 76%
AT 3 e for 32 2fFer 9= w= ¥ O 9HEIR yedT udie 21 9 91 I8
1 T =T 3 SIS TH=R U % UTee &, I8 fEet TR O o, I g Hredt
T E W e T ST T fo ST € A T i ol wnfed w9 9 e
T A Bl 70% T = g foh FHTER 9= 5 TS Al @er SATET ThITRTa Bt & |
62 % = el foh Ta il @l Wi SATeT TR et B weft TEreReEt # e 3
Tt gfra o foTe ToT wer Ot 50 & S SRR ot ST € Sifosn wHTe # aiRTe o
SRR oA STTT 21 GRTH 3T el o foh I8 s HET A1 |1et § U AT &F AFTeh ol
HIEATCRT g i GHTEIR Tl H UG ohi fiietdl & Stefsh oarem i fhert waed
SIS USTHT T o1 Torerar & , foreeht 3@ & a1e Heed & @ foh sfeeml § fore @
Y et FehfT &Y T & 7R SR FHIS Y T oy firerdT § | gierteR 39 S ag oft
T2 TTH AT o SATIR hT @el STt TehTfRIa et =i 3at el enrterdt it 2
T et @ SATeT AT A 7 R @it SR STTER o el SHTER w6 H
IR il & 36T a8 9 AN & A8 BT AT T qariaer e v am o
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ST O AT T T T &, 39 50 % A 3 el for 3@ fow of @il gy ar
BT &, Aok ITeh! T 3T a1 =Ry

o AR Tremet fower & o 73 wirerd AT T S5 SRR W EEfd S|
G T qehA1eh o TR 9T SATETA AT A et T foqm o a1 fower &
T H 3EHT THRM Theweh HHT T bl & W] TR 9 TR 3
fort <t o 7 gweht «ft sty Frese 21 a7 ot feren o6 wrareehia gy
R o o ferr forespet 1 3 srrer ki fordt STt 81 forgr wrwateeft fersymomrenen
HTHET 6 THIIH T HT SATSTAR JTETAAT A T [oh GAT &1 WA o FHTEI =1
TEeh! St v @ s o ot frehar fof wmmem ot | foqm fowr st
A HT ThRH forespat off T oA Sar &) o forsr st g Wl o
Tt warw o ot Sufkerf w60 % AT A foiesrer Tet ot 8T sl S 34 o8
BT T fof For STe qgeht T o 38 T3S T 82 $Heh S H 70% | off
SATRT AN A & H I fear | wivemedf 3 g oft r for v o Sfie St o o

TG T THTE U€dT Rl

5.10 31 (Suggestions)

31T 3 S %3 Aecaqul gama +ft firet STt gt e aftfa & |

o SUTETA RISl o1 AT o1 foh T ol ohw Tqurer areft el o forg wifean gre|
ST ST e S € e €1 U fomio 3 et fof Ratdd =t weft @l
TTET ST Teet UST 0 JeRTI3T €1 ST ATH H 39 qUe ohi Tat Fei et 81 gadl s
HATERT TR AT AT FHIFE SIS § B ol IAehT 1T & Forg vt 78t
& 3T o T ot Tt oht woret ot 72T uTd €| S8fae STfoeha 9oehi =Ted @ foh
S EEAH S 78 &Y STh! AT H 3 39 A1 < <1 99 e § it foran & & 3aq
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T 21 TfefeT F YeRIRIG R 3d 81 % 91 shee i B | T 3E § F T A A
HITITET T &1 36k |1 & Hifea g1sa o off T el i foqm ot ahtat & forg
TE AT ST & S 36 ShATSE ¥ Bid 2l FHAC §oet AR +ff 5¢ St 81 &rer &
IS H B o o foIe Ut ST shict BidT @ wifeh e &t e aHm=m o &, Sit
formm o fore w0 Frertfed v &)

oot 7 =g oft 9 for srferehae Afaes et it JeETEe 3Tuse T ]1 TSI
off BIe-aQ T ot dreret Wifear W E o7 310 STefiaticd sl IR A & Tk

o~

ST T $HH gL Tl I IS TAhT STH Gei oft T =T T Seh! hith! FHe]
grelt 81 AferRat TEAH § S Tueh AfRRY B € R Sfes et & foredt
ATk T 2T k! SR & & STl & SiTeh ShI=eiss BIdT ol STHeRRT o I8 g3
faam for o TR T S STt oft werehml Rt shat ok fore wifsreror aoft @ @ifer
SR FEATT | UHT A1 <a ohl fHeTdT 81 S3iHes Gl ot oft et for o Hifgar
BTSE ¥ Haie] ST 371 TTehR oh! TTITETT @ d1eh o shl Gl ahl shallsT 3114 &l

Y % I 78 gEe e o foqme ot @erl W wne s % fore s o sea
2t 31 3 HHTEA ST 9N IE1 & WHI Gei i o § Ak e 31 S
Hifear grey o Wl il AT <t St 8 ok et fmdt fhat @i dar g v o
TorTT 3t el o RIS AT et T 21 U A% o ST HISH oAl IShasT AT
It & T ST G ok foTT TorohTil ohT G T ST AT BIT 81 oS ST UHT BT &
o QU ET I3 o STE 3T ST o 7T it T o1 et @ AR IR okl godt it
+ft T BT 81 SHIAT TIRR HIhES TS Tel ad € , ST 3o ot @e b
TR T H TEd 81 3 e & fop Hifea grsest & foqm ot Tt sfte et s 2
I TS T sfie T B AT STehl W Weed faT SITAT 21 STkt TR & Sfeht
T TR | e ST i THATED 2 R ST sht AR H oft 5w T1ES oATe o €,
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Sifeh 3FehT Hifeam & foret ot orefdt STt 21 $8feTT e IRTehl i STt SR
& o a1 oft o WAk b SfelT Tl Wbl €1 F foRIvsii a1 sheen o foh forgm afie
TASRITLAT Sh1 YTeqTarct! | SIgd 3T BT 2| A1+ YeaT i TIHR 3 § A& aHg
HehT © A1 oI gEeh! fofe | Seil 81 SHICTY AFIhT 1 =MTeT foh Hifea e=d &
Y FSH STeTaTet ATe a1 H TR <, ATfeh Tk i fore # woe 7 81 @e
faifé o S0 off AT ST Tel TR i § X & HHTH I A H FS 491
THT Fhd & SAfeh IS € TTAd SR & 38eh SN H T shl GO o Hehell 2
AT ST Weri H AT 8 3 ¢

sTferRa forgm ot wet e forem, Teman foaw fory sife & wa # & foreht st &
Steifeh gall @eril o foIq ig formie fo sht seed T Bt 21 Wy o forg ==t
TR W § off F€T e d@n ma R foRdt R foee A foviy Suwfow w
foT <t e okl U UST 3T 1 hicTq & SITeT T =T T 39 TH=IR U= § 9%
off 9T AT foR SATETAR @t =St USiHT o garel | TRl Tt =i+ g o o
T Sli BT oh TR = TaTeed, o1 Aohioh 3eal [I9al i &I [ sht 2107
T T 8| TeXT, @, iy, a1, foqme smeanfa ardmeshiar s &t § 919 71
1 e TR gt U 311 TorIost o1 et o fof T sharet Raidd aifess <ok W
3 Tt T2 o ot forgm &t @t & forw wfvreror e ST =nfee arfer 3= fom
o &A1 ST 3eh! STATAIAT Al THE B Tk | GHTS 3hl TR g H AT VeI Al
IR ftreRT BT 2, 3TR T8 & THT=R o= § I8 Iufie Y St @ fof 9% o o
1 SATET Y SATET SHTE < HATTh HITSAT HT T o1 3R S TUHR 8 TS 7l 6 T
AT 3 ST AT 6T I3 HH S © |
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5. 11 9Ier HATU (Limitations of Research)

3T HHTAT 1 T feorgae S foram T € |

o IMNY THIF H TV UFfd RT WAt off R Science News Awareness
Questionairre (SNAQ) TTHe THTacl! SUSHOT IUANT | fAIT 72T o7 | SUHT &
JYar (Validity) weror & foIw Susktor (Ismaeft) st 20 Hifear wd frememe &
TSt o6t WS AT o foRiSR SR WTH TR o SAER W IUHAT I i
aifetfedt udl ww afcrfedt it =i s, 38 < Hifear foevsi S dern serE

Tahd! off, fored T Erfed SThuT aam foram ST wrehar ol

o 3N eI U YT TS o ® H I THERISAT (31 el o &7 3TSiT) i =rest
(Sample) =TI foRaT TIT | 3EE Rk o =ATET (Sample) T ot Ier S feraT
ST ThalT T, T Foreer oeq wel sTagTiendT shi HIHTSA! i ST H TWad 8¢ 3t ~A1eni
(Sample) T &1 T ITFH AT 778 2

® SIHIA HIAThR % AT 10 ToRISST Al &k foharm o, W 06 foriest & =afwrd
HTeTTcohR E9e BT G| Ife skl 04 = oY wrvemeff o1 feeaie foram grar ar oy sresee
4 % 3R AT e S Hohdl 4|

5.12 USTeRTIET W 37h fore=r ux et yer 27899 (Implications of the study in

Journalism)

GHTER T H T e (1 SHeT 2016 & 31 8w 2016 7o ST & TeRTRTd TR &1
o @ Sfeh THTER W1 o Haw W) | STed ST SIHATEH! S AT, SeATfas o dev
oft forar ST HehaT 2, STel I8 31ea foham ST Heha & for 3 wreamt | fag e ot forart
ST B WS & X ot 3@ Y fowg ox @O e &, S & 3t sl At < ew i
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eI L Hehd ©, ST o AT AT el T qaL Teai H oft T8 9irer Sveare foma S
HehRdT &l 39 MY STeg W T oht aft wifere @ wiferw ofie ot @ ot wmlt i orT s
HR I T I(E (FH1S) TR 1 {1 7T 2 7 foh T (Place) , TR (Size) W H
foram mar B) wiiess 0 3@ o ox T (she U, Tafeet UeT) 37X ST (T e, &1 ShiaH)
ST 31T I 1 foRaT ST Tkl © | Sideii-ieh HTEIHT H T3’ 3hTS ol off STSaRt &g
fohaT ST wehaT § | I 39 WY ST H GIAT U deheAlen, Sted o, sthribrehy,
TATET, TTEey U ferfoRcdT, TATe] Ue AR f o STeTa U 3T a shi o el

a

ST YeieM, foe SR, 3 ueelt, T a9, S91e THISH, FY F e, W61 F 39,
3TIefh o Lefl/ahy &=t It €| ={feh o Ueh Jea & €, Safely & Hehdl & 36H S 3 37N
we ol ST T [EHET SR ST &k 8
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oRfSTe wET 1- T we

EX
1 qm
2| fem () wfeem ()
3 JIRAT
4 |em AT 3T 6T ATF 18 U 60 T o HEA 82
B( ), TE( )
5 ek g g § foge & e gaRR S Ued | SIS gH=R 95 Uad &
HHTER UG gl S | €2 ' '
BI( ), TE()
B( ), TE( )
O
6 g fe g fhat X | a. 10 e g om
Ted 27

b. 10 e T 30 e &

c.30fe 45 fime O

d4sfmeaiga o

e. 15 ¥ A= -

212



TRISTE EEAT 2 - O 9HR SINTEeshdT TUTae
SCIENCE NEWS AWARENESS QUESTIONAIRRE (SNAQ)

ATH & crrceeecceeeeccnecceenccsnsccessscsnsscsssscsssscsnsscsssscanes

A : .. . ceeseesssssanessnnes

D

e -, , ; ernssssssssssnaans

forerr : 105t ( )y 128t () T ( ) TR ( )

Tavaes fae
> T 9t T o ST SIS Sl T4 H U & fehed T 9 i)

> ITETATSA! § Heiferd vl STeRTiEt quied & owter it St foret «ff Serarn i s
SR T foret off Toh @ Hrawi-er T2t foma st

S5 o

E) ep ) g | otftrer | ww | wea | Toaewer
o

1 AT AT ek THr=R o=t § foag gHeEmr

2 T ATTH FI & ST FATAT hl THHRT
e wHTET 9= & T vt 22

3 FAT TYhT TTAT & feet 2fes T o= &
TR T T S YeRTIRTA foha STt
22

4 FAT AR AT & TS s g o= 8
T T T S YT foha STt
22

5 AT ST AT & <feh FHT= ool o
TrsTtfcrer SHTERT sl EHferd TeRTiTd fopar
ST 872

6 AT IR TTAT & S THTER 0= H Tt
HHTER 31 T FoRTIRTA fha ST &
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T AT AT € 3ok THIT 0l o
HASH FHTRT 2l G SehTiRTd fohar Sirar
27

AT YT ST & ek GHIR Ot § SO
T i T FRTIRT fohaT ST 2

AT SATIhT THTAT & Sf-ieh U 91 | ST
HHTET 2T e STt foram St &

10

T AT AT & 3ok THIT 0l o
T Grer-eft fore SHER et §
eI fohd ST € 2

11

AT TYhT ST & ek THTR U=
e et fors HTER S
ECAINGRE RS I

12

AT SATIRT AT & ek THT=R o= o
AR et o TR s |
ECAINGRE RS I

13

AT SATIERT TIAT & 3 FHTER T H Gt
e ol 1o AFar-t fore g ST &
TeRITITd ford ST & 2

AT JTYHT AT & Teet Sfeh TR vl o
GrITEehia g8 W forT erem s e
EENNGRETIRS I IR

AT SATIhT THTAT © TS Sfeh TR 9511 6
HeEqTEeh U8 T foT o=l ot e
EENNGRETIRS I IR

AT JATYHT AT & ek THR 91
foresorrenen eTei@t # I 9= Rl STE
HEICIE

17

AT STThT AT & 3fTeh FHET WAl o h1ed
TR H o & S[Et T3l ohi ST &t it
27
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AT SATIhT ST & Sf-ieh TR = | T
HHTER 9T AT ohTg (HaHd e JerTisTd
AT ?

19

FAT T T TSR o [ T 3T
Sfter Sreft § A9 § o 22

20

1 2fre R i | geRiiI fage euEmr
ATIh G § Tt ATd & ?

g AT I % TT aeaaTg
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TR HEAT 3 - AR ATeTch R & I

- o™ oRE © 3T T EHEd 20
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deadlines for ailing fetuses

> The Medical Termina-
tion of Pregnancy (MTP)
Act, at present, has seta \
time limit of 20 weeks for
women to seek abortion

TIME LIMIT ISN'T SUFFICIENT: DOCTORS

as well

allowed between 20 and 24 weeks ;

> There is no limit on
termination in case of

fare released a draft of the MTP
(Amendment) Bill 2014

> 0n October 29, 2014, the Union
ministry of health and family wel-

life-threatening ab-
normality to the foetus.

Many brain-related abnormalities
show up only after 20 weeks

> The draft bill provides for

) under defined condi-

provider feels that

child, then termination could be

RELATED CASE

> July 2016 | A 24-year-old
rape survivor from Mumbai
got permission from the

abortion beyond 20 weeks
) tions. If the healthcare

the pregnancy involves
substantial risks to the mother or

5 of the existing Act

~ isnecessaryto

save the life of the pregnant
woman

> Government officials recently
pointed out in the SC that Sectio

)\ says that the length
) pregnancy will not
apply if an abortion

Supreme Court for medical
termination of her 24-week
pregnancy because of -
severe brain abnormality
with the foetus. The

Supreme Court had asked
a panel of doctors from *
Mumbai’s KEM Hospital for
an op_inipn before giving
permission G

Malathy.lyer
@timesgroup.com

Mumbai: When 34-year-old
Kusum Rao, a Mumbai-
based lawyer, was told that
the brain of her 19-week-old
unborn child didn’t have a
membranous partition
called the ‘cavum septum
pellicidum’, she panicked.
Some websites linked its
absence to mental retarda-
tion, blindness, learning dis-
abilities as well as an in-
creased risk of schizophre-
nia. Moreover, she had days
before the 20-week deadline
for abortion under the Medi-
cal Termination of Pregnan-

ctexpired.
i Pfgut reassured by recent

court interventions that a]-
lowed abortions beyond the
deadline, she decided to wait
and undergo more tests be-
fore making her final deci-
sion. “Once the pressure of
the deadlineisremoved from
women’s mind, they want to
make a studied decision vis-
a-vis abortion, They feel se-
cure that doctors and the
courts will listen to them,”
said gynaecologist Dr Nikhil
Datar of Cloud Nine Hospi-
tal in Mumbai who guided
Rao (name changed on re-
quest),

: He said many pregnan-
cies were unnecessarily ter-
minated on account of “un-
founded fears” created by in-
sufficient investigations as

‘thedeadline approaches.

In 2008, Datar moved the
SC, seeking permission for
another patient, Mumbai
resident Niketg Mehta, to
abort her fetus, which had
been found to have cardiac
abnormalities, after the
deadline. Doctors say that
many anomalies in the brain
and heart show up around 20
weeks into bPregnancy, ang
that the MTP Act should be
tweaked accordingly; ,

The Centre, a couple of
years ago, released the draft
of a revised MTP ct that
sought to push the eadline
to 24 weeks, but there has
been no progress since,

> ‘Extra time’ helped, p 7
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. Fruits, veggies
~ help in weight
loss, study finds

WHAT YOU EAT MATTERS

ﬂ@ Among fruits, an

" increased intake of
: bluebernes, apples, pears,
_ prunes, strawberries
and grapes can help -
prevent weight gain

. ?f,-pg

:fiidoxs')l,um.t 030Ud

@ Among vegetables,

increased intake of -
- peppers and celery
was associated with
less weight gain

#=% The study included

data on over 1.24 lakh
women and men who were
followed for up to 24 years

/1 Between 1990 and 2014,

@i number of overweight
children in low and middle .
income countries :
more than doubled from

7.5 million to 15.5 million .

i 5 India has the third highest

number of obese people

in the world after the US

and Chma

Sushml.l)ey@tlmesgroup com

New Delhr Eatmg frults and

: yegetables sueh as apples, pe-

: ars, blueberries, ‘strawberri-

: es, radishes and red peppers

,g —highina compound called

Mnneids—acanhelpprevent
: weight gain, afirst of its kind

:' % yesearch study by Harvard

: University and the Universi-
: ty of East Anglia, published

% in British Medical Journal

: (BMJ), has found.

: Flavonoids are naturally
: occurring bioactive compo-
¢ unds that represent a constitu-

- entof fruitsand vegetables, be-
¢ yond calorie and macronutri-

, enf ‘Content,,that could potenti-

ally influence body weight.

‘Flavonoids are also present in

variousotherfoodsanddrinks,
like tea, chocolate, and wine,
The findings of the study

- showed that high levels of fla-

vonoids could help people ma-
intain healthy weight.

The research, which cove-
red1,24,086 women and men in
the US who were monitored
for up to 24 years, is the first to
look at links between intake of
various 'flavonoid subclasses
and weight gain.

Past studies have sugges-
ted that flavonoids may play a
role in weight loss,
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Einstein,

...,wﬁwmﬂ&o: of gravity waves from SSQSW bl

Saswato R Das

Take A Bow

ack holes is a triumph c\ science and the human spirit

the binary pulsar PSR BI913+16, a
system of two neutron stars orbiting
one another, and noticed the orbits of
the neutron stars were decayinginaway
that could be explained only if gravita-
tional waves were carrying off some
of the energy. They were awarded the
Nobel Prize in1993.

LIGO, the observatory that made the
historic detection, is so sensitive that it
can detect a gravitational wave that

Two black' holes, 1.3
billion light years away,
form part of a binary
system. They orbit one
other, circling, coming
closer;, speeding up. .
m:m%:@. inasplitsecond, they spiralin
andcollide. A huge, cataclysmicburst of

energy is released — more than all the
stars in the universe are putting out
thatinstant. =

A new black hole with a mass of 62
suns is formed. It is larger than each of
the ones that merged - the black holes
that merged were 36 and 29 solar masses
respectively — but less than the sum
of their masses. The equivalent of 3
solar masses has been o&.ﬁmn away as
gravitational waves.

You may think that such a scenario
comes out of a scierce fiction — movies
like Interstellar have made worm holes
and black holes familiar — but physicists

announced last week that they have -
actually detected gravitational waves |

from twomergingblackholes: Itisamind-
blowingachievement, almostfive decades
in the making, said Kip Thorne, a Caltech
physicistand oneof the co-foundersofthe
Laser Interferometer Gravitational-wave
Observatory, the instrument that made
the detection (Thorne wasalsothescience
consultant to Interstellar and wrote the
first version of the movie script). ;

| In1916,ayearafter hehad putforward
his remarkable theory of gravity called
“general relativity”, Albert Einstein
publishedapaper inwhichhe worked out
how general relativity implied the exis- -

—.&mﬂﬁqm&mmﬂm&qaﬁ%gw&ﬁ% :

Emgq&meogom space-time.

waves,
createsawakeinwater.

Strange and difficult though general
relativity seemed, it correctly described
the peculiaritiesof the planetMercury’s

‘movement as it orbited the Sun, which

Newtonian physics had not been able to
explain. In 1916, Einstein also predicted

that general relativistic effects would
cause the apparent positions of distant

stars to move during a solar eclipse,

as the sun’s gravity bent the light from

the stars.

tional confirmation thattheraysof light

of distant stars: Smumdoignmﬁg@g 2

revolution of modern physics. A big
3&3 was that general relativity was

analogous to how a speedboat

nﬁsg Eaaga. the sther mga.

stretches space-time by as little as one,
ten-thousandth of the width of a proton. It
operates on the principle thatagravitatio-
nal wave stretches space in one direction
while compressing space in the direction
thatisatrightanglestothefirst.

It has two sites 3,000 km apart to

§8  climinate false positives (only a real

gravitational wave will show up at both

~ sites). Ateachsite, anintenselaser beam

is split in two. The halves are sent toand
fro along tunnels 4 km in length but

B Dbuiltatright anglesto one another. If no

gravitational waves disturb the laser
beams, they will arrive at the detector

| and interfere and cancel each other. But
ifa gravitational-wave were to pass, the

R s L T Ll laser beams would be stretched and

 Light, ultraviolet, X-rays,”
radio waves are easily

absorbed by dust and gas,

‘leaving much of the universe

hidden. The beauty of
gravitational waves is that, -

while weak, they penetrate
anything in their path

Three years later, up.&mr mma.ouo. X
smer Sir Arthur Eddington travelled to
] - Principe, an island off the west coast of
i time - and  Africa, to test Einstein’s theory during
the eclipse of May 26, 1919. His observa-

BmEmEmnomE abstruse. It was so diffi-
cultto Emmﬁﬂ?ﬁ Eddington, when told
o.&.wﬁn@ SE the worl,

55228. wsmmoumama Eﬁh&our
Taylor found indirect evidence of gravi-
Sonw_ waves, .E.% were investigating

—

o wgégmggoﬁwwﬁq

compressed and reach the detector out .

‘of step, causingaspike of light.

LIGO saw the tell-tale signal of gravi-
tational waves on September 14 last year.
The 1,000-strong team of scientists, which

. included scientists from India, checked

and rechecked the results to make sure
they weren’t mistaking something more
mundane for a gravitational wave. But in
theend, theresult held up.

. Whatavindication of Einstein—and

such atribute to human ingenuity. LIGO
is by far the most delicate instrument
ever built, a true a.EBuu of the wg
spirit.

Light, ultraviolet, X-rays, 3&q§8
and other forms of electromagnetic
radiation are easily absorbed by dust
and gas, leaving much of the universe
hidden. The beauty of Eﬂ& moﬁ&
waves is that, while weak, theyp ate

the universe. Stay Euon
exciting discoveries.
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| Pinned! This gene could help fight obesity

London: Scientists have identified
a gene that could protect against
obesity by increasing the feeling of
fullness, a finding that may lead to
potential new therapies to treat ea-
ting-related disorders.

Researchers from King's College
London and Imperial College Lon-
don in the UK tested a high-fat diet,
containingafermentable carbohyd-
rate, and a control diet on
mice. They looked at the effect on fo-
od intake of those with and without
the FFAR2 receptor, a protein co-
dinggene.

The results showed that mice fed
thedietcontaining fermentable car-

bohydrate were protected against
obesity. However, this protection
was lost when the FFAR2 receptor
was not present.

Indeed, those with the receptor
showed an increase of 130% in the

satiety inducing gut hormone pepti-
de YY, as well as an increased densi-
ty of cells containing PYY, leading
to an increased feeling of fullness.

“Obesity is currently one of the
most serious global threats to hu-
man health, determined by genetic
background, diet and lifestyle,” sa-
id lead author Gavin Bewick from
King's College.

“We know that supplementing
your diet with non-digestible carbo-
hydrates reduce appetite and body
weight gain, but in this study we de-
monstrate for the first time the es-
sentialroleof the FFAR2receptorin
enabling specific dietary constitu-
ents to reduce food intake and pro-
tect against obesity,” said Bewick.

“With thisdiscovery, we can start
to look at whether we can use diet or
pharmaceutical means to change
the cellular make-up of the gut in or-

Getty Images

MIND THE CARBS

der to treat a host of disorders,” he
said. g
“Thisamajor step forward in un-
derstanding the relationship betwe-
en diet and appetite regulation. Un-
tilafewyearsagodietary fibre wasa
thought of asinert,and having very
little effect on physiology,” said Ga-
ry Frost from Imperial College.

Sothefactitactually hasamajor
impact on cells that help control ap-
petite regulation in the colon is
amazing,” Frost said.

“Our challenge now is to transla-
te this into a technology that we can
apply to humans. We need to under-
stand how we can use the knowledge
and insight gained to develop food
systems that are attractive to a large
percentage  of the population,”
headded.

The study appears in the uoﬁﬁmu_.
Nature Reviews Endocrinology: pri
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Air pollution not 2
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problem specific to Delhi-NCR;

e o | . . i,
/ =+'Tieeds to become a national priority

Central Pollution Control Board officials
will be meeting representatives from
various state control boards this week.
The meeting assumes greater Significance
because of the severe air pollution crisis
innorth India which is expected to feature
high on the agenda. Kunal Sharma,
Senior Program Officer at Shakti
Sustainable Energy Foundation, which
supports policy development on clean
energy and climate change, spoke
to Nalin Mehta and Sanjeev
Singh on what the priorities
should befor government andpolicy
makers so they can adequately

address the acute challenge of air -

pollution in our cities:

B The National Green Tribunal and
various government agencies have
called for emergency measures to
tackle the air pollution crisis in the
Delhi-NCRregion. Are they enough?
Yes, these emergency measures such
as school closures were certainly needed
given the extremely severe levels of
air pollution witnessed in the days
following Diwali. However, these steps
are by nomeans sufficient to achieve long
term change in the air quality that is
considered safefromahealth perspective.
India has National Ambient Air
Quality Standards (NAAQS) which are
exceeded on a regular basis in many

Indian cities through the year. Therefore,

our agencies should be directed towards
taking action that will help achieve
levels of air quality in our cities thatare
mandatedbyNAAQS. . - =

QA

B So are the current plans not
focussed on achieving the NAAQS
standards? Whatdo they focuson?
The plans developed by most agencies
are essentially a laundry list of actions
that can be taken such as closure of

‘Industries, spraying of roads, temporary

stoppage of construction and so on.
However an assessment of how far these
actions will take ustoachieving NAAQS
has not been undertaken so far.
So it is unknown how much of a
reduction in pollution these
actions plans will deliver.

What is required is for our state
pollution control boards, given the author:i-

ty vested in them by our environmental -

laws, to develop comprehensive action
plans which begin with the objective of
achieving NAARQS in their control areas
and then working backwards to determine
what actions are needed to achieve
standards and over what period of time.
Itislikely thatachieving standards will
take a minimum of 10-15 years. Therefore,
setting interim targets will be essential.
B What can we learn from other
countries? For example, in China
after 2008, pollution control targets
were embedded in action plans of
various agencies and officials were
held accountable for achieving them.

-One of the most important takeaways

from the experience of other countries is

- thattheproblemof airpollution issolvable

and the interventions are known.

With addressing air pollution becom-
ing one of the top demands of the urban
public in China, public officials had no

option but to take serious action. This
explains the measures that have been
introduced in China. Two importanttake-
awaysforusare theneed tocreatea process
for accountability and to set quantifiable
targets for reducing air pollution.

B The problem is that we have
multiple and overlapping agencies
each with their own plans. While a
lot appears to be happening, are the
actions sufficiently coordinated?
Howdo wekeeptrack? ‘

Given the multiplicity of the sources
of air pollution, it is
inevitable that a-large
number of agencies will
need to be involved in
managing air quality.
However, taking an
integrated perspective is
absolutely essential and
the lead must be taken
by our central and state |
pollution control boards in
developing comprehensive
actionplansthathavetime
bound targets which
clearly articulate &w
the set of actions -
that each line
department will
be responsible for
implementing.

To enhance =
transparency
and build public
confidence, two
immediate steps
can be taken by

Ca—
’ L4

these bodies: initiate 2 formal mults
stakeholder process to develop stafe air
quality plans with the end-objective being
the achievement of NAAQS Second,
establish an enline repository w=hich
contains all action plans and mezsures

notified by relevant agencies tocontral air .

pollution, along with compliance reports
on actions taken and results achicved

B There are various contradictery

estimates of causes of pollutionand

weightage of various factors like

vehicular pollution vis-a-vis cop

burning. What should our focusbeon’

I believe the focus of our public

agencies should move from messaring

levels of pollution to designing and

implementing policies that infrody

the best available control messuses

for each source.

Air pollution is not a problem

specific to Delhi or NCR. It is a2 pan-

India problem asevidenced hyarecent

WHO report that 10 of the 20 most

polluted cities in the wordd are in

India and the Global Burden

of Disease Report that

6,27,000 Indians lost

their lives due to air

pollution in 2010

§ In cities across

m India should view

this as a problem

that affects them

directly so that

national priority

it's treated as a .
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s ‘Social taboos make leprosy
patients hide their disease’

27 People Undergo

Intishab.Ali@timesgroup.com

Jaipur: A 45-year-old woman
was admitted to the Sawai
Man Singh Hospital for am-
putation of her leg on Sun-
day. She was suffering from
leprosy for the past ten years
but as social taboos are asso-
ciated with the disease, she.
kept her disease a secret all
these years. The doctors said
that she approached them ve-
ry late and that there is no
other option but to amputate
hRerlegs - S

She was not the only one
who reached the hospital for
treatment. There were 47
other leprosy patients who
were brought to the hospital.
Out of them, 27. underwent
corrective surgeries.

The Sawai Man Singh Ho-
spital had organised a lepro-

g

F

Corrective Surgeries At SMS Hospital

disability due to leprosy

DR D S MEENA' .
Prof (Orthopaedics) | SMS _sma_.nm_ College

o
LI oL ic it

boos. They take

-

a Leprosy is a leading cause Mw% the &mmmmm reaches the

of permanent physical disability. t stage,” he said, adding

S il that a total of 27 patients had

Timely diagnosis and treatment,  ngerzone e

before nerve damage occurs, IS ries of both the upperand Io-

most effective way of preventing ~ wer limbs in the past fwo da-
ysat the SMS Hospital.

“Leprosy is a leadingcau-
seof permanent physicaldis-
ability. Timely diagnosis and
treatment, before nerve da-

sy-related deformity correc-

tion camp on Saturday and
Sunday. The camp was orga-
nised by the National Lepro-
sy Eradication Programme
Mission.

“Leprosy is a disease
which causes loss of sensa-

tion and muscle weakness.

Since the woman lost sensa-
tion in her leg, she was not
aware that he had an injury
on her toe. The injury beca-

-me severe. [tcaused infection

. other option but to amputate

\

mage occurs, is the most ef-
fective way of preventingdis-
ability due to leprosx” he sa-
id. In the 27 surgeries con-
ducted, the doctors tried to

in the bone. Now there is no

her leg,” said Dr D S Meena,

SMS Medical College profes-

sor (orthopaedics) and in- restore the ‘lost sensation’

charge of the programme. among the patients. The cor-
Dr Meena said that lepro- rective surgeries were con-

ducted to decompress the af-
fected nerves to restore sen-
sation and transfer useful
They ignore it. They hidethe muscles to gain the function
disease because of social ta-  of thelost limbs. .

...........................................................

sy is a disease which is trea-
table. “Patients think that it
is not a treatable disease.
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