BED-15

Sitg fasi= fereqor
Teaching of Biology

{1}




{2}



BED-15

:
g
:

]
(@)
o
9
11
(T
o
O
=
L
S
o
-

{3}



{4}



BED-15
\ CICEEEICRR M)
o) ?’; AT AR gorr faeafdearery, ser (I41.)

S HATTIH
ShIS gss HET
gus 1
v yregaat va At
1 Sitg faare 1 E3=eT $idgr, TR, HFIcIATcHS Tlotell Ta 8
AT a9 |
Sha faermer Reor & sfasdlendy 33 20
facarerlt grsgadt A She e &1 e g 3= vt & 32
Y A ERT R FE-Hoet | ToTadT &7 Tehipd / fafase
3URTH
4 g faae # §F9caT U UIeTHAT dcdl F &y 46
5 Sta faerer # Reor & [Affe 3y, fAva avg 3mamda 65
fafdrse 3emRor aur faw fafdse aterer
6 IR ATETH TIH, SoTo Siid [dated # Tehrador 102
gvus - ||
sha Reer fraror & Ry Falee, Asuea qur e
g e Retr # Faee - @09, 365 v fAe i Areter 113
Siafaare ReTr # Ae fafise 3qreior digd HeecAs wa 139

3UARIcHS TAGTOT | g 32T AT Yed 1 fAATT | goef o
1 fAATOT AT | ol Gk WIeT & fad fava avg fafse

T AT |

9 S A & 3rperEcHs Al 1 O areg GFdeS I 154
fAATOT Tar HAedinsT |

10 Sita faaer 7 defdta faflse ator wgrae ardel, 381 Sl 165
3R Aot

11 Teh JHTEY Sha s Rt Hr [Avaw gaeaw vg ga =T 175

{5}



12 Sita faeiel RIoT # 9gFd HAA . HeTReT,  SAEIRITeT, 185
13 Sha faatrer fRIeTor 7 sarar 3R s #fasy 194

{6}
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gehrg-1
Siia o=t &1 a3, sfder, 3aRed,
JFIcIATcHS Tlolell Tg HAET gGRUST |

(Structure of Biology, History, Basic Conceptual

Schemes and Future Perspectives)

Zhs I FWA@T : (Structure)

1.0.
1.1.
1.2.

1.3.

1.4

1.5

1.6.
1.7
1.8
1.9
1.10

1.0

3227 (Objectives)
9&dra=r (Introduction)
fawg a&g (Content )
1.2.1. Sfa faamer & dxger
(Structure of Biology)
g AT Ta saF TA&T0T 1 Sfagra
(History of Biology and its Teaching)
1.3.1. Siig o= Remor & sfaga
(History of Biology Teaching)
1.3.1.1 ¥R #H g fa=re fa7or &1 sfagra
(History of Biology Teaching in India)
St faafteT TR HFIcIATcHS T
(Biology: Basic Conceptual Structure)
Sha faareT ; ey aRues
(Biology: Future Perspectives)
IRIET (Summary)
s 92T (Unit end Questions)
arer geat & 3ca ohd (Hints for answers to learning questions)
Feed U (Further readings)
grsgrael (Glossary)

32%F (Objectives)
3™ SHIs Sl AT I A9 30 A9 g arfeu fob-

1. ShafaaeT & aRea a Th|
2. SNafa=reT $r [awgasg =T HT [da<er & ¥
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3. o9 faaa & sfas™ 3R donfas Rida & e & grssy =Rd a8
|

4. g A & TUTT T dF Afgd TISC F Toh|

5. Siig fa=TeT & #Hr&r IRYET &1 AT o9 Fehl

1.1 #{fAT (Introduction)

Iy o1, Ui a ALTdENT T § 3cded el §, AR T§ oetan
e & nfasert 7 3uF garT v o= g g AT yAeT & wRoT &, foEw
Ui & WEET Gad o [ & a7 shaer giaemst & aRkqe’ gar 5 @1 2l

faamer fandlt 1 &I Sear ¥ dodt, IS garT QT 61 aXdl, g 98 Ig
Grofar ¢ & @ig off gear F g W 82 39 °ear & 9IS T HROT g2 39 Y &g
F$ 9T fFT S §, TH @ B A Ghedar fAad &, o # 761 58 R @
CART 9T ATST- ANET AT, AlId Al H g AT SNl g1 IEAd H TAHATT ARG,
e ARE § 9T TdART I defae qAaRorgERd T § S8l &H e & o
SasT Fr Foar i A&7 I Tohd| Id: A &1 Sy, dAfAs FaRar 9ds afed
& fow 3maeas gl

TAaEFAdEar foefadr & Aafied geansi & deaeur &1 cFaRkyd A,
IMBAENA & A Pt f IFd-caed A & dd faaR [fAT &= &
garg &, higew fhordfesd & faae, I &1 ¥R aur 5@ 3fSa axa v gfehar AT
gl

fswda: e spfd & wWE & GAS &1 U <Fafedd g HAdE AL §
o X e i # afed faffesr fhamit & w2el a fosest garr wearfud far
ST 81 d:ATfateh ATel AR gelr &, J§ 3nfpriass fafer @, grpfoer @ar &
Iacihel 4 AT R ST &, ST ATT FT AHY Foual qUT FolollcHd
afEafaa g

faamer Raor & Fega & #wl Sha e (Life Sciences) 3 #ifasw e
(Physical sciences) & 3eada forar airar g1 #ifas faae & uefa & @i
gerdt 1 3euas fRar Sar &, aur Sfie e & @oflg va ol & sreage foear
ST &

1.2 fawg-a&q (Content)

121 ST @ i a3

(Structure of Biology)

ST G i 3eggs e goial & eddd WO 3maRa & 3§ wrofr
a3t aur gaeafa s o GfFATIT T 3T 819 &l Folldl & HeIqd & fav
fuifa forar Srar 81 Sha-fiee i faw-aeg &1 URoT o dafas & taha T
¥ o g 3 il & A@fshg AET & g3 gl Sfig s (Biology) 2reg T
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FAUUA oAk (Lamarch) dur i (Treviranus) = 9T fRar o Sa-fasme
8d 3 # gged Ase Biology s & egculcd ek s Bios TAT logos & g3
g, STel Bios &7 31 Silad dar Logos &1 31 37eg3+T| 38 YR Biology 2Usg &l
#Y Shaed & HeFTA g Bl IR gAR RO W AR ST A AR IART IR
foegaer e &t gTad: @ AEy gew (Component) - 3eifaw gea S ALY,
HT, UoU, A41, B8 3fg aur Jfdw gew o 959, Sha-aeq 3nfe @aed Sfifad
FEHT A dler IR §l AN ¥ SMfaE "eH F eI & o9 e d wfFAfaa
frar ar 8, s seadia s Shfaa werdf & dv=en, fFarfafa, gfa snfe =
TASTAT §IaT § dT 393 3cUeed IHIAA3N &F FRUN HT RIAOT X THG T GRAGTA
SiaeT & AT Fer &1 I fmar Sar #

AgaRed: Sha e & aRFH fafegd gd (1628) garT AWa R H
W aRETROT T WS @ AT S g Sha defAel ganT ' favy & Ade
TEIET @ @l JUT ATA-EATY A ¥ @S Sar &1 AW & 3R @ d9]
3iftreier gelt o TEEATT TUT IR, FAEE HHes, Uhfas Taye Il sas
FreT & afeafaa &

174t AT 1841 AATSEl & URFEH H 56 [AWT & AT & W-HY HchAed oA
AT Wit gt & sHhT A a7 o rcafe gfig gidr o @ g1 S8l Ush 3R
9§ H sgH Fad g e dor geaeafa faae & & aFafaa fear m=r or ad
3T A A ITAER ot gge AT F Y TA FARRG f S §, 3T FROT
gaAaT § 38 fav g faa=t (Life Sciences) eg &1 99T fham ST &1 505
Shfad geredf & 3reads Fafeud AT SAARIRAT Pl SHHT ATEIT d 3UATEIT &
0 A dfeefAa G arar €1 9@« mar g 3uemar f w9 A fAvgasg 6"
gfafer aur 3 awdl & "gaseey gl Sha faemsl # afFafad o e @ §-

g&A Sha 3, e, st faarer (Ornithology) @liear (Sericulture)
7 YA e greleT Y |

Sita faaeT AT AT A1 g JAG & O Fory A S ', Ig A RedeT
T g8 AfY & S 9@ AT A AT Fel AT AdA AT Sl IIod Il H TgIF ¢
g AT & AT Wied & AT 3aciied, TAIT J2AT FedaT ATFT FH glAT HETF &,
qE Ueh YW AT fohaT § St AT 360d & &1F 1 @i A gar @ & &t
gTed el H HEIIH gl T AT H HAldd ddT 38% GATGR0T # 3T 379eTh IR
giFAfd g, St ofig faarer & araAfee afed 3R GEpfa &1 3marRsd #eT §a1d gl
Sitg faeiet dr v a&q A I¥ellisehel A8d HRgerd TSt (B.S.C.S. Project)
ot A g 1 = I AT R gegd fhar 3 g -

(i) AT F Ty Sfat 7 gRada-sia [ea

(ii) Sl # 3TehR sl Jofstl

(iiiy 3L

(v)  Sfi9 g arararor 9Rqgehdr
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(v)  HEER & Afds MUR
(Vi)  EXTeT U9 H IR
(i)  fIAT T IRadT F T SaT EIET0T
(viiy  Taae T @ aur Sifae gEvcgar @ sfag |
3Fd T | FTC § b S faetet 7 faw a&q &1 31eddel e 3muie
T, T ardTcds ST g HiATGe § Aiepide aRed & fFar srar g1 98 Sfa
faateT i TUcATcAS TITAT T ASTAT S gTar gl

1.5 et i BSCS q@mr IEgd EIATHF HITAT F TAT F qasd |

1.3. 39 9T Ud g fRa7or &1 sfdgra

(History of Biology and its Teaching)

URFH H AT YgISl d STl H Hehel alell Ush THET WUN AT 38 379eir
@ & o SR-3tR HEET 9 U gsdr o1, it 38 T R® al Sl H
IURYA T SRl S SR, idl, SRR 3 @ 319 gIem & oA adl
T TUEI3 S8 SaTcH !, HFFY, O, d16 e ¥ TG H 9= A1l 9 T&I
F SHfd 1 FAUF goaT GO AT AT, Fifh F & IFA T GYINT F FHA
e & elsal- e & Far ofr 3R A g Jferat 1 aRE 334 9 ASTedl & qAwT
At T & Aegar A, TEA a1 e GIET F Fehar| At €R- € 38 AT g3
fF gpfa & ar 38 & waifs At 3ueR fear & ot f& 3w Afass a 7gad &y
¥ O JAA H 38 Tl EEA HT W HH THd & Te {EAT & A
F F T eI gred F o &

Sa faaer &1 REH 1628 # fafo# g e ffeer sieex ganr &
aREeRoT $T @S YT 38F 16 1674 H ST Uecllid Al ogdel gl GaRT F&HAGIT
T e HRT NS aUr Sha] & 3ddied ¥ AW AT §, ofe #RS &
IrddHd T FIdg, S oI 4000 a¥ qg for@r amm g, & ot eldRwnfeaat g
fafhcae! &1 3eor@ g, ST I8 il SaRT 3TUR X & AwT H adrar g1 38 JR
399G H ¥ U 3gde A rew fhar, iffer faame, iR arem, Rfecar ggfa, faw
faamer 3nfe &1 Aot o aftTa &

1858 # =Med SRIde U ToIhths Jol¥ GaRI Feced & A FhrddeG &
Rgred I gdr@r 717 S I Fe F FREE garT aftia e g S & #
ST g2 H g URI GaRT el 9T (rabies) & fod &t & 3nfaser frar |
PR Aesd oI AERH & fAgedl & JoRT H gHedQEl & & 38 G747
39TETd fohar arm dfehel ST & 3o f@gleal & € JIIATRIAT S & Teh &S feem
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Yard Tl S8 &1 H HRA & 3. gelideg Gl GaNT LU, 30 T gArerener H
FEATT #A W o o AW HARA FH FHlled & o &1, 3T T T g /=1 o
HTT FHeh Aol M F1 RAAT HY @Ir ¥ qwr wAfFd o ¥ & e 7 7@
Tt @ &, T & 3 AT T WS ARG Fe (Code) @aRT fzw7or
gred foRar |

1971 & V& USTSH o TS S dehelieh &1 fashra fRam| 5 Ferrs, 1996
H TRIfeer HUT dATADT & THE o Slall, A1HS S H I THAdYgSd IR |
Ald 9fa®T (Cloning) HT TFHATTATIN o TFATT TAR & THET Afcihdl H TR eg
ST FX 2T &

JAAT H Jud. fSucHee 3% TAS UUS ageddl SEICYe 3% ged (U.S.
Department of energy and National Institute of Health) gaRT AT Sf=iH
(Human Genome) Wioide 9 AGAYUT dholdl 9ed T g, SN Al\d SLUAT. &
ST 30,000 Sfeq I Il o@MT, 3oT oflel faery Tarafas oAt & %A & [ARed
HWEM ST AT ATAT & AT & o 3cRerr g1 2000 F AT SH &
AT wfda & forr a/=—r 1 I8 oo 37 o9 & ®9 A vHfAg & 3mr 3fag
faeeiwoT & A aR Srwel |

Tose g 6 Sfes SofifaaRer dur sl & 96T & aAdd @rel aor
ATAT FHATATIHT & TATUTT I TFATGAT FAAT § |

2. Sita @amar &1 w@idrea sfagrw @Y

1.3.1. sitg Raer faror &1 s

(History of Biology Teaching)

AT gt e & &7 # et 3uafewdl urod el & 3Wed o
Seoiradl eTdTsar deh o o 39 UIedshd H 3fad T &er 3R 7 & sa% Reor $ir
g Rt & e gam ara & dig a nfe Rffes arffe et & ged
A T F gry off FAGT ST ST AT, ARG H Hoda: RAeT &7 3muR s U
U7| TrEI (Glasgow) §9elus H, 3eoiiadl dleqr H 1823 H HA*fAdd Feedigde
gelt ¥ faeer a7 &1 S gHad: S TS GaRT YaReAs Aifdd are w
AT ol & URFH g 31| /e 316 oicet Tpel H 1847 H ATHA il GANT Ugell d-
TARTcAS IA ARA & UIoT &l AfFAfeld fhar 17| e 7 31 efes o 1837 &
siifas AT Jur 5O+ a1 1859 H 3. TBC o USIHHA H IS O, Jodr
gaeata faeer o afFafaa R

1860 @ 1870 & & H gFdel o fdatel TNefor &1 yael @AY fohar aur
JFawIs T Hfser favafagaredr 7 wefas e @1 qreaswa afFAfad fear =
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3eelradl Al H O dieet sEIege & A 3w Mesw # edra widfas
Flelsl & TA3. IR o egRi¥es AfYr & wer faae fRaor gq e

1916 H W .31, AT 4 RNew 7 urpfaw @A a & aw 7 upfas
Tt & FEafa o RAIE gegd 7

1943 # AT Rag RAE, TF weRa g i regerdr # gehiRg fwar
aT, 1 AW 9T 39e, 1945 H TSl Uae, 1944 &F) g3 o faaeT & &7
A ggre T RAwRy & 98| 3HF a¢ F A= RNeqor Fr FF et faeg 7 afa
gTed X THN AT adAT H 30 grafas e de sfearda: o fhar = g

1.3.1.1 Rd & i AT Rator 1 sfagw

(History of Biology Teaching in India)

ORI AT P55 455 W I - fqaRoT & @R, "@Fad: #ARAay &
e & RIeT Fauus IS THAART TT & 3UhHA o Tel 1817 H TATUA FHelchedl
& Reg Pl # T §ig A ST Plolal & I, URFH H M5 A o #F
TFHRATE® Fd@ica] RIS HFAYST & IRFH gt A & av o1 | v faferse
geodr Af W YA HFol & Acded H FHeldhed TaRafdcamery & faaAT @letar &1
FATYAT| "

ARA # Toeafacarers e 3maeT, 1948 (31, TdUeall ITUTHSUTT I ITETETAT
H 7fed) Tegia faeafdcarey e & @raeud or, quiy g6 AreafAs Rem #
AT e Rer @i g sha Tae) & [eRer fi g waa aaf@s
fRre 3mer, 1953 (ST, @&HOT T FEfoR H IeTETar #F aifsa) @ R 7 3=
IrIfAs qUT ATEITAS FR W ATAY a3 fAs1or dr fAwiver 6

1956 # dRT &dr (R#em) # AreafAs Thal # O Reor & a&efa gaft
T AT P TIL FeA Aol I fREA HT ggell AT AT T TS| SHH ISTFH,
3YSIOT, qAT Aiftest giam i At e & fRam ggad ik geg-geas, &G
Fold, UG 3T S 3T Tdg QYA W IS A g fFar )

AR HEET JUT defaies &Adr & 39Fd, 1961 H ¥d. olel Fgigl AET
T LT F P TUTTAT AT TS| 5T FA o 1962 & IRAF A=A 7 dheg Tour
T 3R Tgell A QU I arer araTshAr @ Afaat gur [viy & g @€y Fogar
It T T & Tgail # Ao RaTor fr gaear &1 3eaaT F1F 1|

3T HACT o TRl o T&AT H iy, TfAET reamaemy Hr wal, AT 7 Fedr
g3 3Udfeudl wraffs ®0 ¥ Rfed Ag-afdd #t deer f AT, Aaenfa & st 7
faaTeT &1 6dT § 37 Agcea, e 1 gfsransit 3k @aat & afkade, aur Tgenr ggfa
T WA AR gawr dr Raw gg 3aed Avg-aeg & @9y A e Tare &
A WA TIIRT I HTAATFT Iod HTeTl FFaetll AT I eI T
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1963 H FoiTeh! ToTloldl HAR & TG T AAVAT F ARA T Arar )
3ogid 31 fGER, 1963 & 10 A, 1964 de FHAEAS & fadaor fesar gur
Freafas facarer # faars Rier & faffies At 7 el gegfaar

ARAT 8T 3T & 1964 # Ig 3ea@ fram § o6 gAYy faaa fRew &
TIET TE AET & TAT AT & TEPe H FATHRY &t F TAT o gl T g2 7 shqH
Alg AT g I ST gl 3H dlchliols X &l &l el & folT AT o IIodeha
faehrd, dIeT qEdel & qANET0T JUT HEAAA-3EATTA HHA H U Hlh TRoll
qSIHA & 3T TR H & & Goa QU 3maer o goa fear

YUH gH ¥ Tl AT H WuRer T F e fEy ®9 F @l o &
ey 3R ) faas aur aftia fr Rem § awl Hea-wafas st & S
F AU dod & GAGOT § HEfOd U7 3= WATAS 37981 W AR Jdr
dHaFAd faaR aa & aHey, Ty o 3R 399 TR & AU o W ARy §o
fear v 3R FAreafAE e W A I AT 3eRmET & ¥ A efaa R
ST T faarer Refor @ gredior aEt fr FY AR el aFt fr wfaf™ & @y SEr
ST| e s fr et sfaverehe e qur Ha Rgedl S GHSe & ad
&I gU MY aarr Se| AU o1 FT AT mavIsdnit # gt W & fov
UTeTHA H eralerdr gl a1fRul e & e & gy aepfas 3R sreafoas
farad & 9T glar =1iew 3R 58& qush #ET 6l AIiev

1968 1 TSI A& AT o TadAAT T2ATT & HRA & fAe0r sfagy & e
HAEAQT Ugdl 1| 38 Afd F Rem ggfa & #Afds g@fdATor i maegsar W g
& gu et w3t W SHH IPEer H FUR A qur e 3R diefah S
3R R earer feam)

AU UeTEAT N GIST-GEIR AT el & Bored®y [AGT JUT FARST
FeAT FHAT & &, 1977 H $W I, Ul I HCAETAT H Teh ERIdollehel HACT
fAgera 1l 38 FAEA F 30 HeET ¥, 3N RAffie GoredAr @ fow 71w A 39 FAT F
" g a¥iT Tl UISTHA W EHIdelehe AT H RUAE " M & Fdew, 1977 H
HYAT RUIE wega

SH A & ACT AU A & adAE e Aewe 3R T8 ARad &t &
fov sga & awadl §q 3nefess AT T FRIGelhT ST A (i) TEAEARAIS &
U YT A, GoleRiTel 1 @A, 3UATRST UR & 62T & &1 afaa 07 R
(i) 35T TR & ITSTHAT &g HUMr Tor I ITaRIwar, dfafgse f&dr aur sfdgfea
AT ool $o fANT &A1 7 Fedl A sqG AT HY, &M & 3227 o7 fdprq & Ty
& AT T H WA gU Y FeAT

1961 # fgeell # NCERT &I ¥urgam &1 =y S &g NIE 8 geafeud
gl 8 9AE S e 7 U vd WaT-goel # GUR AT g l$HS Fd9d
arg & e Teue § O srearas gfietor &g fawrer st @ gfemor =
ST &
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T @ § IR A A faaa & weifad & fov e faaa wfasm & @
g IS Arer (National Sciences Talent Search Programme) @S g1

3. #Td A Srg {ara &1 faana &1 gféaea sfagrg @y |

TS e Afa 1986 F Tose fo@r § F AT &1 3229 TSET gafed,
daifas el &1 A IR AWRAe T@daar 3mawas g, Sua gAne,
THATASETAT TUT USATAT & FHedl T TIfed I o7 bl TsET fam Afd 1986 o T
TS fRAST Jomrell (10+2+3) & I W dd & §U U ATURHT IregadT [Core
Curriusim] fa&fad e WX g Gar, e G #1 3893 a7 10487 d dfary
g

TSET Ireqadr & T ®R@T 2005 H Tose forar § fr foam= Remsha
faaer R & FawT a7 ad gU s Rty wept & e 7 e i aWa g
3BT 3T AT e, Siad g 9 & 9fd SHEER gidr &1 I8 W ey
e Sha e Jregaat & fAeafafla deg A & AR SFd aar &

1. @aEAeA® duar (Cognitive Validity) d9reaadr & fawaaeq 9fear, #mem
Ffe ST I FAWACHS TG T & HIR T

2. fawgaeg dwuar (Content Validity) drea==ar 3fad, @@? FAgccaqur daTiels
fawr a€q 9g @l

3. gfshar fr derar (Process Validity) 9rag=aT 3«7 Ufshansil &1 g2 &Y fSiee
BTl &1 Tarsifas foramar 3R garaefiedar &1 9ivor g el

4, Vfagf@e derar (Historical Validity) greaeat faser & s &t efagias
a9eT & gegd X a8 Ieciaae & faera 3R 356 geaifa &1 e
gl |l

5. gaaRer gedr dErar (Environment Validity) ©F A& &7 3re3de TR0
aur dRas el F ggg AT F el H AW arfe 9 e &1 amnfas
aRYeT qur geafeyud siia A 3mnRa aenfos gasanst & @ s &<
3eThT AT el H TEANT |

6. AMF duar (Ethical Validity) g Ree Toahd @Rt SATERY,
FEJURT, TEANT, TATGROT UG gl TIETOT & i Adewm farfaa e gl
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4. USEY qr3ggAT 2005 A G ‘AT IeIFA AT & AAF AW

1.4, Siig faarel: 3TURET GFIcIATcHS T

(Biology: Basic Conceptual Structures)

qd # Siig a1 o AT TN AT Hebolol AT ST 16T, Weg 60-70 & &2k
A 30 T HqHeu A Tl & & A dUT 1980 & YA SH HIATGIS U
HAAGAIfoleh 98T ¥ TFaled X @l I:T|
sha femer & vafod gur, AT TUTdl & TUcacAs 1Y & [T ad & W
gl 3H YPR & AA & A F9cHAT H Thipd Y@, dalfes [GaR THHRT -7 &
g faae g9 fov g1 ot & faae & fJwg smenrRa (Disciplinary approch)
giafe o AR ediavds giate (Interdisciplinary approch) @ s &ar T I@T
gl N [T /AT T AUhdT #§ @ T7@d 39 [y i AT He = TH
AdieT fawT S g, o o9 #ifad, Sia e arem, St dieaf@dr gl s
YT &7 SIHdT FI IgdTd I AT, Sid [dald ATERAT, A & foIT 3aeT® gl
SHH FATTAT TURHT TFIIIcHS ATSTell o= &
i. Tald &l ATl
i. Hollg & TG U R GRGIHAT
i, S U IrdreaRor aRgydr
iv. IAEReT &0, gFaweliy e, o f[feuar Sewear @EEor wa
FuriteoTr, dfRge aue, aRfEafd & dqele|
V. AT & O1Y Sial § gRade-oid fasra
gfad, favg & o dafed/Safaas @Fafeud FATA Siid AvsH
(Biosphere) 3iX ARG Siad HI IHTAT X BT ¢ TIAT TAEA fGhe & o W@
¥, O SEEdr faTwies, 9ATaRUT eNUT, Uihfae TETel w Readiawur, e 9
atet dr Sfadt @ ed glen, dREew due, aIRfEfder 3ge 3nfe| safav S
faae ureT A we Ad FFEIACAS A, Sha A &1 giAreis 3R Afas g
TS HLM -
vi. g faae & gl darfas geT
vii. ST @ v Afdedr
viii. ST a9 Ta Hog
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g, o1 Sha faae & gpfad &1 Sy & @6 dur g e gk @
afe) &1 gaeT Y| aEdg # @ 3T § ;0 3N) G Sia Aae &1 A AR
(Textatric) g, () Sfa e yawEnfaa § (Empirical based); @) f@aer & AT
urpfas faRg & el & BT §, (§) IT§ AT TFdi=iss & (Subjective), () T
Tg AT AlGd GaRT @i, dedd, fasey, FodicAs dur aAfee Td diepide
afeafed &1 vamdr Sha faare Rator & @ fafey, w2 3nfe &1 g&er #a g U e
foae Rate & Qe & gpfa &1 Sy Gwfaa s 3raas g1 gad e
TUCATCHS Aot FFATId I ST Thal &

iX. e fafer 3k She faae &1 Jda J= greg =)
X. faearet 1 gt @t arer
Xi. e o fr @ v Sifae gevcaat &1 sfag™

5. St faarar Sftg faarer i meaRs(d TFTcarcA® ASTAT & Al JTF 3R
faf@a|

1.5. g AamET: adr gaRue

(Biology: Future Perspectives)

AT @l 38R &1 eq S 3T AlTd HTFd &1 TIHA Ao &7 1 gl 217
TET 7 ST FT & AT Tolam 3R AT FIIAT qAT TP AT F FHel W 3T FE |
SIFH drcH & HEdeT ¥ B fheh GaRT SI.UA.U. S giclerd & @iol &
arg Stta e qofa: 3nfPas g aar AR @ e dr ot 3mel 3ns St 3mer off
UAN HT A 08 o W& § dfew @ AGETar @ Afdear dr 3 Few & &1 @
FY, g que, dRafdd STeary 3fe 3@ & g § ot dfasy & aRade amda
3IWFd IuTT & MR W ATy § Nafaas grafcud [Aea gasanst
IgHTa grem-
(1) TH AT Aqer
(2) FIEASTS iTFASS FI AT FH I F AT Sifdew ST a1 SuaT Hr @ier
(3) fReaR IRadeitel GATEROT FI LTI
(4) AT 9T dRgw daua,
(5) AT o= 3nfe |
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sdT 9hR Siig fasier Rsor &1 gead: geor muiRd g, faeardf @ g
HAST 3cUeel g1 Tohell| g Yool IMUTRT 916 HI. JAT HW@N a7 e Ha &
AT ¢, FT UPR & geaAT Fr dafas & @ Wfed = ST S Ghdr a1 T§F &
TIIETOT T URAAT T fAATOT M g 39t fAsahst &hr d2ai 3e18I0 d AN & TR
W FAMNT R Fhel| I8 ek IRadRid AT o degar § g g T
J3TTeieh AT T AT FX TR dg Fol AN H JATfeIoh ATERAT T Td9esl qOTAT
T 3R I |

Sitg faeel T IWh YohHA H & el Goll AT T GolsllcHehdT & Y
fafaa g genem, S forw fafise fRrefor ogg T@ensit g fafdar &1 w=er gem o3
T Sl 3oid Y, o0 AT & AR g &0 o &r &7ear 304 3T o
farmer & aRader &1 yeweer w T aur A Shaed & faae & Fog FI qoer Tl

1.6. TR (Summary)

Sha faamer 1 uRes RAfeas g1 ganrr, Wa GaR 9fshar &1 ggar & g3

Sia faaTeT & 9 & 96 SRIAe UF Tolths dold & TG HAgccdqoT @

gl

g & # AG SAIA & AT Jae Siid el $I Tk Hgedqul 2Tl

feam amr &

IR Tedt 7 Sha faare Reror & 35 aut & 3@s waa 72 &1 | §

Sia AT 7 IURAT TFIATCHS lofell [ahiid el 3TaeTeH & VAT Th

garH o THHT. UH. ¢arT fRar am |

3H 3HS H T NMYURHT FIAHS Aot HAeifaf@d 3R W f&Gfad $r
TR

Siig 9T &1 A, F9cad, Agled Jdur @AR0T SE & 6ar Sy
forgeT 3227 Mg =T |merar &

Sha faae & araArses aRUeT &1 318939, AHAes g aae gasanst &
N g 3HTERTF g

Sia fa=mme fr wfafo-aer fafer desr fr gga [ g

1.7. 3&T1S 92T (Unit end Questions)

1. Sha faamer vy & dfacea sfagra @
Write a brief history of Biology.
2. Sl fa=rer fRefor &1 @iered sfagm @)
Write a brief history of Biology Teaching.
3. ST fa=TeT &I Ueh TR FFIcAcHS Alatetl ford |
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Write a basic conceptual scheme of biology.

1.8. ¢ 92T & Ica] Hohd

(Hints of answer to self learning questions)

1. Sta e, Sfal 7 3meR H gofeTr, egaiferar anfe

2. Sha faerer sfogr fafeas gd & Y& gian & 3R #AWa Siew & AR
T gl a gorfa W &

3. dRIcar RUE, ARAT THET HACT, IS qreaar 2005 3|

4. HAGCHS degar; favgaEq dudr, wishar & degdr, efdgi@es  dewrr
qITaROT FaTeed d€Idr; d2T Afas deIdn|

5. Siig A O a&qg 1 <Araehdr;, delele HIERT, Siig e & HATSS
aftved, sfa faamer sregaer $r ufsar 3nfe)

1.9. Ge37 IYU (Further Readings)

FIS, TH.H.AX Arel, 377, AfdF doweiehl & AT MR THIT 68, FOIem 1985
EGIGRRSL

qg, .., faaer e, Oeie qFas Afeax

Sharma, R.C. Modern Science Teaching Dhanpat Rai Sons, New Delhi -
1981

Sood, J.K., Teaching Life Sciences (A Book of Methods) Kohli Publishers
Chandigarh - 1987

Sood, J.K.,New Delhi Directions in Science Teaching Kohli Publishers
Chandigarh - 1987

Vaidya, N. The Impact of Science Teaching. Oxford and IBH Publishing
Co. New Delhi 1971

N.C.F. 2005 New Delhi : NCERT

Venville, Grady and Vaille Dawson (2006) The Art of Teaching Sciences.

Allen and Unewin

1.10. QlecTdel (Glossary)

fog. W w4 Ig Sa A & 9eIshA & TE Ueiee g, IMURHI
EIATcAS ASTll-Uh VAT 3R S Sa-Aae gredshd [ef@d e & fer &der
S |

S RaA-amdr aRvew &7 a9 dfosy & e dae fF9 voRrR AT @
ST @I FeATiae ST |
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SHhls - 2
St faaer faor & #fosaleqdr 38T
(Objectives of Teaching Biology with Futuristic
Vision)

SIS ol ®9 I@T (Structure)
2.0 3227 (Objectives)
2.1 9EATGST (Intriduction)
22  fawa a&q (Context)
2.2.1 Sha faana fAewores 3227 (The Objectives of Teaching Biology)
2.2.2 JcAS (Knowledge)
2.2.3 I e ( Instrumental Skills)
224 Sha f@aa # @ fa&f@d s« ( Development Interest in
Biology)
225 dafas siffgica &1 fdera e (Development of Scientific of
Attitude)
2.2.6 THEI FATYA S (Problem Solving Skill)
2.2.7 TOCdl U9 WA YR T &rer
(Understanding of Principle and generalizations)

2.2.8 fhacA® 9T (Functional Concepts)
22,9 TRITcAS I 3Uar S9 AT & a2a
(Functional Information or facts of Biology)
23 o9 e & sfasgigdr 3[ey  (Futuristic  Objectives  of  Biology
Teaching)
2.3.1 =afFaard 3227 (Individual Objectives)
2.3.2 IAITS® 352 ( Social Objectives )
2.3.3 e¥dgRId 3527 (Practical Objectives)
2.3.4 UG 3227 (National Obijectives )
2.4 ORI ( Summay)
25  3&E 9T (Unit end questionas)
2.6 & 9l & 3ca] (Hints for answers)
2.7  #eH I (Further Readings)
2.8  sgidal (Glossary)
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2.0 3827 (Objectives)

3H SIS ST FHTCT 9T 3T Feafaf@a 3223t i wifca s Fehar |
ST A Rewr & 3eAt #1 [FT amet F f[Fsnfaa #3 g
AT

REIR N

g faae & &R

danfae fdgfca & fawm

HATIAT ATYTA FiRreT

fAgledl Ud ATATCILRIONT $T &rer

fohaTcHs 9T

foraTcrs FaeT 3R ST &=t &1 a2g

S e Rator & sfiysaigat st & o @ -

39T

AT 3827

SYAERIT 32T

TSET 32T

N O N g NP

|

2.1 FEATASAT (Introduction)

Sita faereT fRAsTor &1 qPTEEAT W 3AF YT I3 S W 8l SEF el
AT FROT §1 35987 & T SRUT § : OTF Sl (a0 AT & 32247 & FH TR
de FASTd 82 §ART dallieleh ATeRAl TR fohdar § aar gfafea &r ATt &1 go
F TN SAF@EE T A@EASS TR R, fGa= diq@ifih arafeud amfes
FAEAT W A0 o H el @aTd &1 fohdelr J9gar I@d & saer 3 § &
e wa Sfig faae &1 9 Sy @ 3R 38 A &7 39T gfdfed Shaa & frar
ST k| gregerdt GUR SArEr # ©1F #A F9cAicA® Sy & G W ad fear m=m §
JAT (& HF S AT 37 [T &1 5 TR AauecAs Rede dar @@ear At
YA TUT dATAS HERAT F Fhrd W ol & §U BT FH ToqYedsd W AR
& B HA fRAT ST A Tl §1 aFdg H dATs W 9fshar & fFa IR darfas
TeRAT & Ser I AR wfeardr Shafewe fawar avg & &4 fFar s afg s
faare va g e & &, @A aur sia faae & s i gefa va [_fdrsedansi
T &Y IPFUT I ¢ o T Ao dATfas Taeal W faadr Aoy o= & Tate g

2.2 fawF T&q (Content)

IJg gaA=T ¢ & Sia Aaa Retor &1 deg dafas arar g e
gl fseaT & f97ivs 2000 : T@EH Ts[hAA BR & FAR (Beyond 2000 : Science
Education for the Future) siTHe wfdded & Tose fFar a/ar ¢ 6 5 - 16 gy
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BTl & UTeTTAT H WIS e AT dalfeeh ATGRAT @ g FT g1 ST
dAMAR AT T ST JAT &TAAIT AT TP FAT §1 A MEhcdisit F dafasd
HIERAT FT UF AT9h AATIT Sallad T 9AF R 8, S -

faareT ganr siifas §ER &1 Y i@ e

1T P T AT T AT Hifder TER HT e AT

e anT A AT T Golol AT S Aed JARA (tentative) grar g1

ATt & AT &l 94T HT A9 & & H Y AL

3 gl faaTel faweaeq &1 A6 ol S Ol & A6 Ud ¥ & 3e0aR

gl

o fafr & faffesr Tawdl &I 9T & o

dfieh @IERAT &1 3 g, /A & avcgdt &1 9y, Fae & RBgear

AT ST AT 3foTd HE|
- gfafr shrat (Process Skills) - &1 O S@d FATIT FATMA  J9TdT,
fagecAs Rede &1 fera Tur Ao o i degdar grea @l

AT dalfelss FAETSAT Sdedr 3mR e faae g S8 - Seaedr

faemhies, 90T UguuT, Wipfde HETUHT w1 Rercienior, gRTEma $

rEger, g e # yer, aRas gus (global warming) 3mfe &r

g AR 3T FATHTT R F a1 3T Sfa AaeT & aefas 987 &

Srer gien|

Jde ©F TAGRer §efer, gFEawoly faer, oia fAfaudn, aRkRufaw

A TUT AT AT TUT AT SIH Foaletid s T Hehl

BT H AT TSR & faT IR |

ol 7 Sha faae dafeud Aeat &1 Qwm, S - G&0T, |gater, dgHTeian

Tq IUTdcdr

Sita faare 701 &1 3227 ol # FFoi gHERT I fGwfad iR Afvd
I & FITHT FI S ol g [TTH I 36l TR qUT HTTLIRATIN Hr 9fcd
gU I arel Wit & fow dameat i FF g g &

221 Sita R faqor & 3827

(The Objectives of Teaching Biology)

AeA® (Knowledge) - A=l fasT & 9H@ 32&T &7 Ig Teh AT
3T gl foae @ weafeud Ao 3Rl & Aaid AG @ GEEledd
fArfaf@a 3% s=1a ¢ -

Q) & Shaa & 37anh Sha e & Fesd Rgeal aur @t @

AT

(2)  Sha faare graet difgcd #F 9gat 3R TFAS & Ho a2g

(3) Shig Tt &l Affed @It I RER AT dAT JFaed

(4)  yipide IihAT3T HI AT
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RG]
2.2.3

(5) Os-qiell JUT STec3il T AT T 3ol IREIRF FoFaetl

(6) AT WK, 3TH hATT TUT TRy AT

(7)  us-aiet Seqgaf, gegAr dur 3eT gt fr 3t T e

afe e faeeT & facareft aedl, Awaant, udel, Rgedl aur afkansit &
T 3R Iga T ar FHST AT § 6 A« wifed &1 3927 qOT @ T
IR plere

(Instrumental Skills)

g 9g Aegar § O/ 3T &1 gAeT RAT ST G| gfad AEgg &

geaTd, faaTe fAeTT # fharcAs uat W ARE go &A1 S o, 3w o dfeed

fagredr

224

B 3YHION & TAeT § |

3arevr -

(1) S ITRRAT F egfold IRYFE F F FF|

(2) Ta=ATeT 3UO ¥ WRIROT fRAT & ah|

(3) HERE, @I, AH, T 3 H 9§ Fhl

(4) TE AT &G 3R O FAT AR SATEAT I TH|
sha fee & s Refaa e

(Developing interest in Biology)

S e grpfas gearst dur oAfaor deafeud fRamst v &@sfia &

SishaT3it &7 e B O o7 WAET a3l &l Sl & 3@ gld ol 36 &
gig e 3oaies 8T &1 yqg@ F1F 8 su v afg ot & 37 i 7 saeq
TGN ST A A & AR-G1Y 33 3 & off gfig gy &, o9 -

1)

()
(©)
(4)
(5)
(6)
(7)
(8)
)
(10)

T gAEAT qur Avdr & 9fa goerdr AefAd e, Sdsr draey
AT IR TAROT & §, SO TaTodl, IBR A9 Aaewiesd, Jhiaes
HAAT T EIG0T, GATIROT YgWUT dUT Uifde A= 1 Recdientor
3nfel

qierr, SieT vg @ietsT gerdt Fr Ahold|

GATEaR0T UG A FFEleUd ACAIHT T IHEII|

Shig e geafeyd oral FI 37egd+|

g a3 gafeyrd gl WX orded |

AT FoId & HET T

Shia aaeT @ geafcyd caaary & & ol

Sha faatreT & 3gafeuat & 9fa eamer U 36T Agecd

Shia fAAeT Ud TATST & ey HI TATAIDAT FaTT|

ST FERE de7 faa, a¥ e AL I 1 9w
3nfe ey &Yt fr TRIgAT FT|
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1. ST s & s™ T & diT 3qrEIor

225 dmfas sffgfca &1 R

(Development of Scientific attitude) -

ffgicd e AWRAE Td HAG dIART Hr oEEem g, Twa afFd @&
gRfEafeadl &1 3caR a7 & 33T Wl g1 3ffgicd & Addaae e gl
fAgfcd cagR &1 HaTeld X gl 3fAgfcd omareHs § 3 aRf&fT & 3rgar
deeldl g1 9. dhuarel & FERAT 3B oy, Ieoifderd 88 % - I A+
HTalcAs 987 & Ta9 # for@m § (1964) & Afgfed wud 3k & 1 sTor/3cgadar
& TR & Yohe gt § g eR-eMY ot § 3eakes & W Fe seend eanfa &
ST &

(1) 3R # HeadlW

(2) HAeT F T aqIar doar
(3) T FI FhRaT

(4) T JTUROT

dafae 3iffgica 39 AAIG AR TG JUAT dAfes Hedl ¥ FFafud g,
S 3o 3 T ryar dfas Reds & 3w & 9 2

s Ffefed & §o Uew Mread &

(1) ST - Ig do H U TaTHTAS 3ToT ¢l 98 Hed oIdied d2ar /
ST HI SAeTel HT FTPh @l ¢ dUT SHH ST ‘FAT BT ¢l Uh T diad
AT 9ICd & oI 9esT qodr &1 98 AT / AT TIied §g ETTST AT § AT AT
AT g1 T AW # Faman@s & v 3casies / WO giar g, e dJd aucay
T S E

(2) fafrea v - s Gag e 8 AT & Foadt # R off o
1 argfrssdar vd dudr YR S agen| I [T gAT 397 Rt @ g 9T
FA § dF g 39l I el aAreen| T YER fRET AU | 9g e § 95 g
AT SHTT T Wit I E

(3) AFT AAGed / AFT g - Ig Uch WHelirad Ao $r adwar & sga
o ¥ W AT Fde ael ) AR e B deAd g1 €| o9 A8 o el g
fauifita foar srar faeara v g@er afta & a1 9Radsr & fov 3R & se ar
38 HFd AAgfcd aTelm Sfad FHeal

@) =ufdeaw & ufa RgEar S <@fFa seufdeay # fAser a8 @ 39+
AT IF TOC giar § & O R #Ror & o a6 gedr &1 0¥ @@fEd 1S
faearat & 3meer a8 @
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(5) IEgfrsaar - dfae T ¥ Had JHies vehd Fa § AR ke
TIREHIOT & 3oThT cATEAT g Il Tg TG Isoar &l AV g1 T afFa et 7
TadT gId & aur fadr of gftewior & 9fd gataraqol @y 8 W@a ™y & 9 qeey
Tq dafeds g £

(6) difig®F Wegarear- sifgs Fcgarfedr ag ur g, foad <afed aeafdsar &
Jaciishst fohT At FI fddest RN &HXar gl Siia AT fRers Jg St &1 9
F & e & orl # AR # R gER WEpd R S ey & ot @
T & AUR cueFd ae H Ty g arfgu|

(7) e TOsdFor F 3R - Y Ifed daae Tosdewor F e @a
g 7 UAF " & fAsger waenfAa ot ¥ cwa € W wfFa A Ry fTaR
31T 3T ATEAT AR AL W

(8) ¥ WFQUIAT & FTOT - deTlaieh Ud digondr Reufadt & gegotar &
¢@T TEd 8 ST I TA% HET & 39ged T W (@ 39 Afa &1 s ciehet
X gl

(9) R=Har - oEl FI @I U9 AA qAr Hr AT S AT AU
faetaar e T B, w8 <afed wad Riedst &idr § Ud 3TeAT & A giar g1 fassar
T TAUS A Td Il & IUT gSUTAAT I FA Fr &1 T @t7 e wrpfas
HHUAT I GART FEAEN F HLar g, [F@H qA 3o gl ¢

2. dmfas yffglca ReEw & og [ARead /G |

2.2.6 HEAT AT dierer (Problem Solving Skills)
AR AT H 3 fham g 8, Ot @@ 3ega & a9y 39 §qg $ir

AT & AR F i A g, Ood dioey 37 T wiTd gidr §1 38 YRR Hr
fFaT CarT AT & g TEECUd TUTSl &l geoll TFAT Bl gl TATIT FHATTA
Aot # fAFAtei@d 9T iFAferd 8-

(1) HHEIT YgdleTall 37Yar AEAT 1 I S|

(2) HHET I IRHATNT ST

(3) HHEIT ¥ FFATUd HAET 2T U Hehdll T HETTT el

(4) TANcHAS IRFETATIT T TISEIRIOT

(5) 3UFFd TR I TTeT

(6) I T & IRFeTaAT FHT G&ToT

(7) IREHETAT T Tl AT HEATHR Hel

(8) aRumA fAehreret
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227 fAgwdl vd AHATT YROM3T F e
(Understanding of Principales and Generalisations)
IH 7 FEU $O TT N TH - G F T GG I §, THCHEOT
& ATCIH § FI-Fdiphd Agled! ol Jelld | GaR 2Teal H HHAEUT T [AarR § S
ik TORT 3ryar ded & ATeIH ¥ A fafted feara €1 fagae aemar
ATHATAERUT &l TEd FAITh 0H F-FdIgd, Alhod ATHAROT [TaRT & Wadr &
gas # e Bd § 3R I A Aaerh saa §1 Aae gesfEa
AHAHROT g7 gled a2l & Far Ad gafad g, fheg azat & fHAemex &
gled a1 &1 & 30T FER ¢
(1) THET ToNT 3T ST &) Tolelel e &l
(2) T RAUIRE TRIRoT 7 Follg gard U gy W IR £
(3) PIANEA F7HA H &
(4) TS STk A 38F AT § T¢ FARIAT G &
(5) IAH Tolig uroft I TIar H TrAfAF sHrs HRFT gt T
2.2.8 fFITcA® WYIT ( Functional Concepts)
faeie 7 A gaefa @ fahf@d & T g1 W faRiedr vd sadehdr &
U1 BT I AT AT &oll Hidel 1 TH YR & AW gg Adlel IJAQUT reerde,
O 9T & ¥9 # g¥gd fFar ST % 3EIF g1 39 YR @YY 3 AT
a3t & IR &1 S Rl "gear g9t 3ruar aef aur qzat @ gfafafeg = g
TITT 3al & T 8, S g3t & g & aRenfa v § duemar &
FO Hgol [AAVad g, S - 9y Adgd fuR 8, 3909 Wd ¥ Afed d&
B €, ducmdt o aRefa frar o @ & dveaw e wfaf ganr urea R
ST g1 Sergeony -
(1) e 3T, T & f§a1 S S8 T 91|
(2) Frer & st & Aiffew Fafeaa a=ar €1

3. TFOIA®F AT &1 AT FTUsE FHY|

229 fFaTceHsF qIen 3yar ST e § o

(Functional information or Facts of Biology)

dLT arEdfdsd bTeT YAl Wihided O HI JUTT X g, Toles ATY TR
(31aclishet) Tod fRar ST g1 Faf-wsft darfees Jar i Tgraar & 8 qear & gred
A 1 dfae dzdl | aHAegd: a6 g &
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Sita faaeT garT ol & gAeRur, wipfas 92, deiia yoft ud Ol Aeg
R & AT JUT g e &1 i, I@ae @, 39emes, aAras aed 30fe
¥ Og GEaeY 3T &1 &Y 39T B
Sg A & a2l & 3T Aefaf@d 8-
(1) 9t gofeRa & &RoT &Y &
(2) A= d@r &1 FY & FROT THat I9T T &
(3) 9 3R uroft v gy W IR &
3UgFd IMURT W 33T 1 [eRor fhar 51 F@ahdr 1 AfasAlerqdr 382a &
o 7 Aeeiferd g fARIWamsiT &1 8 a1 I@T ST AaeTs g-3037-
(1) fafarse g (Specific)
(2) g¥Ise g (Unambiguous)
(3) 3uAl g (Useful)
(4) AT & AT 32T W 3MRA & (In accordance with general aims
of education)

(5) =aTagiRe g (Feasible)
2.3 N9 Aad & #fasdl-Hdr 3227

(Futuristic Objectives of Biology Teaching)

2.3.1 sgf@aard 3327 (Individual Objectives)
| sfasaiead aater # waree § e sfasy & RfFafaat F e
AS TFAIPT FY YA AW
(a) SroTdT, Ugrer 3nfe¢ &1 Sifde 3cdaresT
(b) THT FedFE FT 3cUEA
(c) 3T Jgoa drgul va RIF e & 39l urgdr & e
I sha-fae Rvg & &f gog aEelh & ewhRad & 39F RAea [dAgar sw@n
st sfrsaieE Rufa & cafdg § P Raed v g s &, -
(a) eyt
(b) aRRE ST T
(c) et & glel aTelr AATRAT
(d) Irpfaes 3MUEd dor feasrT ameer
(e) Taferse wmTErIs Siary
(f) 3N gora U1y, 3eTehr HI&TT U A
n defas BT & e F1F A rqamen
(a) ST PE F FRUT HRASHAE FeAEA § Pue ¥g A QAR od
Frg el 1 AaTT|
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(b) wfasT & F AT qfF7 H FAT FF CIF F @S U 3A IGUl F 3G A
®H GAT & HRF 3curee S IWRF FFdeaAar &0 &1 3ROy - Ideeld,
TIRITST, AAEH, INTA, Fhe HHT e

(c) WA UTelt I FEr d qOT 39T (TG, Tt )|

5. Sfra fawmer frator & =afFaaa Ryt 339t &1 #7=r s &)

2.3.2 WAIS® 3327 (Social Objectives)

Sfia AT fRAGUT #T T Agcaqul 3T Ifadd & Y § FAST Hr
TERIFHAHT T T FA Y §l SAAEEIT FPFE F HROT GATIROT AT 8 o7 F
IFT F TATHA FS TPR & The 3cTeaT grar| diote 3R 3G Sl & HedT & A
aRfeufaal & 3geq T Igausl & et fr Sl grod & AT A 3T
3ANT X Hehell @IS gl ¥ ganfadar (hybrid species), Sta dieafare
(Biotechnology) 37f& &I #A I HAgccd@l RN Shasl e ¥ geafeud
HEAT FAATIHT I FATST & FHET T AT T 3YART H o g Nedrfed e,
ATT AHATOIS 322 g $S 3601, oI

(1) &S ST & HGUANT HI HATST & FHET Uedo Ud 3T fohanfeafa
(2) AYTH WAl FAT UG THT HFURE TG, Sollel & dReh Bl TG g 3TATT
(3) F&d U YGNUT & HRUT AT W gl dlel gSIROMAT df Idellelr - 3Felg

s, 3N HAg F el H GG, WAY] fGFRe 317
2.3.3 s¥agRed 3327 (Practical Objectives)

S faerrer fawgaeg & 3egad & fefai@d sfasdieqe cgagierd 329t

ghar -

(1) 9T TATS F I 3T F FARNTIT FT TeheT|

(2) sfasy A AR @ arell aRTEATAITT & 31feq Ta &1 qur @A &
HTARIFHA3NN T gfd FT FehetT|

(3) HiTSTTHET A3 & INYAF 3TTAT § Fralowd Hierell 1 fAHhfAd
T Hehe|

(4) FFAER Sig faae Reor # Agedr @ gishant @ grafud sams
HHST TARTAT T Hehell|

(5) #fasa A IR T WA U 3G GanT FAGIegE! M fahmd &g
SiaeT faaTer TRATOT &7 3TN FT HehedT|

(6) Sha faaTeT & Grdfeud TgImAT fham3ft o FIIfSd Ud Harfeld T Hehell|

{28}




(7) siadiegdr Sae # dafis (Y & 3gaR FRAH HI=Td §T dafas
A fahAT T Ahe|
(8) Sita fa=iTeT fRATUT & 31e[eq IeeRTcHs HHIAT A [dh AT T Hepell|
(9) #fasg & wardY fReH g a5 faumsit &1 Rawr # gArfase & gl
(10) ©IF FAGCHE 3w fGhd # g [aee & FFrcgat i 39der 7
o Hehal|
(11)  39elt Fodelr ATFT & GART A ITRIUI HI HTASHR el -

(1) ST faaa & geafeer 39Ul &1 AT

(2) IfdAET Fr G =T

(3) S faaa & ol qT-URARIAT P TIAGOT
(12) §AF-EAT W a5 funsd ¥ oRRT & §q caed, s Qe
foar-faAeY, Frcgex 3nfE &1 3maete aX gae|

6. SHTEIIT 322q7 &1 7Y TOsT +FI

2.3.4 SO 3827 (National Objectives)

(1) ead aRee & GAaoly reagsl vd dfess HqEUEl & AR W
oo Ty Aot &1 FuRer v JRem 30 HqeT HTEROT X Fehel dTel AT
T AT AT

(2) TET TR R STl gaRT AfEd 39T, Alsd arc 3 # Igeea aar
TATROlT HETT=Ar 1 RN&THT & ATETH F JTeIhl dF Ig el

2.4 IRIA (Summary)

Sha faae Retor &1 T#T 337 oEr & dafae aneRar efa & §
Saa

- #ifde FER FT a7 W Tqh

- o HICTAT HT ST I Toh

- @ e ufafedt (Science processes) # AEIAT Yod HT T |

- GHET AT AT U Aaeadicds Riede I Aeaar 31fed T T

S faereT & dfasaleadl 382 # vHE § -

- SOTFAIT 353

- WATS 3827

- SUdgR Id 3527

- TS 3T
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2.5 35 92T (Unit Questions)

(1) Sita fa=reT fator & HfasAaqdr 38 &= g7
What are the futuristic objectives of teaching biology?

2) St o RigTor & cafadera g aefais 383l & gui hIfa|
Explain, the individual and social objectives of Biology teaching.
(3) St faarer Rraor & Hfasdierdr cgagReTd 322t &1 auie HIfST|

Explain, the futuristic objectives of behariours in Biology
teaching.

2.6 9T 9T & 3cd]

(Hints for answers to self-learning question)

1. 1. e, SIS, FT Gohad 2. oiig AT GFafeud o@l &7 37ea«, 3 9ATEaoT
Foafotd GHTATIT & 3ETIA

2. foreman, Aefaa ok, gaa Aagfa, siv faeam & afa fagaan aegfasedar
3. FFITT HgHal & IR ¢ o e 9fafdr ganr urea g &

4. deT arEdfas g3t & gofd ava g

5. IE 32T S AT ¥ FEA-ud 81

2.7 Wl Uy

(Further Readings)

Mastunra, Kirchiro (2000) Biology Education 2000: The Challenge of the
next Centry UNESCO Paris (The Address of UNESCO)

g, .. (2003) Sifdes fa=Arel fAT0T| STAYT TSI gedl TY TehicHT
Sood, J.K.(1986) Teaching Life Science : A book of Methods.
Chandhigarh, Kohli Publishers

el goll faeafdearera sia faemer fRrafor

T ol Taeafdererd, ier, Sitg fa=imeT frafor

Borght, Cecile Vander (2000) New Directions in Biology Teacher

Education
Younes, Tolal (2000) Biology Interanational : The News Magazine of
IUBS, Jan, 2000 p.1-2
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2.8 sgrdell (Glossary)

Fafass AeRar &1 31T § o= & Iucay va ufafaewi &7 AT aur S JHSr
e & d9cgdl &1 39gerd X F@F dUT @A, dieaf@s grafeud fawdi o @
Aot o Tl

FEawoirar &1 3T g T FEAWoi @A 98 AT & o arar difear &
HTALTRAIT HF FA fhT a1 396 maegedsit $r gfd R &1 (e 13)
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3FS - 3

faearert greggat A Sfa ATt &1 ¥, 3T
fawat @, Affed TRT W FFaey, IIeTaaT &

T c/fafIss 3urerA|

(Place of Biology in School Curriculum, Linkages

with other Areas at Different stages,

Unified/specified Approach to Curriculum)

s HI FRA@T (Structure)

3.0
3.1
3.2

3.3

3.4

3.5

3.6

3.7
3.8
3.9
3.10
3.11

3.0

3227 (Objectives)
9EATGST (Introduction)
fawg a&g (Content)
3.2.1 facareT ureTshA # S faeled &1 ¥4
(Place of Biology in School Curriculum)
Sia A &7 3T A vl & dg-aeaey
(Correlation of Biology with other Science subjects)
Shig AT &1 319 AWAT & Jg-aFaetr
(Correlation of Biology with other Subjects)
Sha faare &1 aAfas Aae & gg-aeaey
(Correlation of Biology with Social Science)
TSI I Tehiepcl/AHT=ac EfSeehror
(Unified/Integrated Approach to Curriculum)
AR (Summay)
zas TRl (Unit end questions)
arer gear & 3ca}k (Hints for answers to Self learning exercises)
desT 71U (Further Readings)
gregraal (Glossary)

32%F (Objectives)

3H SHIS & T & 9T 3T -
1. Shg @A i 3uAfEaar JfFa vy & & J gasy g
2. Sliad #H Siig Tael & Hgccd Pl THST Thdl|
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3. g faaa & =g fawat (sfaew, oene, aifta, &er, &) I o6
grafead T gHhdl|

4. Sfig faeIeT & dToTshA H Thipd, [AfISE 3UEH & &9 # el &
T

5. g a9 & geafcud Useaell &l IcaEHAIoT X Tchdt|

3.1 J&ATACAT (Introduction)

3 e fawat & #ifq, Sha faae s @Fed Ag d@pfa &1 e #1er
HHRT IT g1 Nadl odesl & 3oy H, Siid A« H JUT dellg §OR A,
FAgccaqUT @t g3 ¢ e Sha faaer & #Agecd & aRadsr gam g1 Shuar. v &
TIAT Fl SATTAT TAT AT SAH FT oAredy [[Frf@d a1, 39 vy & e fAfdse
T & &1 gl 3R qaauily Feaferd aaeansi o, Sia faareT &I T Agced Yl
fhar &1 31T &7 9 T IATIY S AT T SiiadAvse (Biosphere) & @Fafead
g, 3% IHar T @ & O gHEEARN # 9T F AS S@T Sl Jhdl Fifeh Ig
ALY 3=al-a1iAd (Interdisciplinary) ddT WER TFafYd gl sl Sia &
A Teh Hgcaqul T AT I1-T B

g A= vF 3=a: @RI (interdisciplinary) g = § s@fav sgd
fafrse ATt F1 JvieT wfeeT §, e e groaswa 7 38 favy & ot & fav
HAgeed dUT A & AU 30T &1 HEAIS HETE gl EfAC g e @t
facarerh, uregsha A AFAfAd wa g T ITURT & AT HTEeTH ¢

1. g e &1 gfafeer Sfae & 393

2. S @A & 99aRon, SfigAvsd, IRREYdR, FFavelr e aur

oAy o HEg-aeeay

3. S1g faae &1 o & Sifges faem J Jeee

4. g @ 1 d&pia s & agder

Sia aee o A U A9 ARRE g« #A Agcaqur {fAEr Ferdar @
Aghd TS E@RT SMa A & FAgeed @ WrIfEew 3% g ITA FEICIE aedoT
1858 #H fo¥o=T Uscl H TIGRT I™T § - "AT & 3797 & & H AT TAH 9red et
& A & &F H 3T dld AT & o §, 39 e # feafdcaery swrfwa
1 T RERT ¢, 3R sga § el F sEs 9% F 991 SO @ ¢, g
faR & Arfgey @ 3rerer gdl & T 31T ATETSH &1 @l AfFadr & fharfeaa 3R
fAf@d #te Ay AT §fg & v ggRaT ares & §9 & s egTqT fonar o
Thdl g1 " 3H TSR Hgl of Tl g b g Fae, Sfad & & a9 & i
grafeud § safav 30 ey v $r Awaar aed g1 Sa fae 3 fowar &
Tg- THafeed § S Taafas e, sifaw e, sor, $iY anfe
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3.2 faw& T¥q (Introduction)

g & H, AT <A A grHAey Rem & v g Y a1 | § owd
Jeferer AERAT T fow AfAad g = g1 de drodgdr # A, 93ieroT,
Frava faerd, Sterary aRads 3nfe W 3O go &ar =r g1 safav e ua
JITEROT 37T, ATHATT TSIl o fardy #eT g 3 g1 30 99 &l gdaxvig
fRIem g @A e & aF & T e =21 § fSEd Sha e v Ageaqur e
gl IrIfAF TR T ARvsl TR aF e e TR 94T § e gatavor 3k
gepfar @ arer rfeard gl

TRell IT6THA H Feg fAwdl & a1y, fig A &1 e v ¥ g1 g
e Fofla & AEIIT & HIY-AR AlAd dAT Sid AUSH (Biosphere) & 3regded
AT § U7 3T fAsia & WY s ed: ohar gidr g1 Siia faae Aeg $r awpfa
H T Agccdqul TUH IW@AT g1 Th 3R SHHI TFaeY 3T faaeT vt & g ar gadr
IR e e, wae e & 9@ geAaar 4 [@ey gidr 81 R[AfRkrssaar g,
FAANIAE, g Td ANfAerd & WY v @ ¥ 3 &1 sufov e e awfes
aEpfas TRadd § Th Agccaqul AT [em Thar &1 Sha [aeT &1 A 9o,
TAELT, $N, Taeodr aur gidiee Shad # cafdd, IRaR quT FHET & genfad
T gl Sfia e Rem garr aiRFufadr @arar (Ecoliteracy) aur darfaes
HAgead fAeE FEIE Bl 3@ AW & HgcaUl WEGCAE S 3Ededsd
(interdependence) AT IgaFa=¥ (interrelationship) T sTdld AMHAGIGR ddeTT &l
AHL ¢ §1 ST TATHS TR W IAQUiiT IreaTqeT dar Ipfa IeTTeT HAgeedqor
AN T §l

Siig AT # a9 Rede 4, Sha e v &1 fOear gan g St #Aea &
gcdeh U&7 I THIAd X &1 SAfev Gearedl Sfia faaer dioushd & Ho IRaded
g3g|

1 FY g e, WA Aafaee, oRfeafady, smgaifdr snfe & v

aRads g3m gl

2. Sfia faarer wfaferdt ov 3ifee g f&ar amr g

3. ST faarer 3maRa amefoe denfas dftas T@eanst @« go fear = §,
3fe|
321 fagamea aeaFEH # T faAw &1 v

(Place of Biology in School Curriculum)

faerer ureasa & Sfg e & wranfaear & 9% 3@ vy F @ ae
S g1 gEY el H gl S Fhal & 6 Na faaeT & g arel oy sad Hog i
FRE & Toleieh GaRT AT IToasHhd # Siid AT & Agecdqul FATT 9Ied § 37T 8
S faaeT & Agecd A1 ot Oog3lt & §9 H FHST ST Fhl & -
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difg® #Ageca (Intellectual Importance) : S faATT &7 3ETTT gATY T
AT feFddl &l AR # TERIAT Ul aXdl ¢l Siid daed & 3eqded F o1F HI
as ufFa, wdemor afFa, gdaetor afFq, Aifes ede aer &1 gfhar F RAfaa aar
gl ored afdq A fAsuardn, gar aur Gcgar &1 o7 fFHRfad gar &1 3rdiq Sfe
foarer a8 gdur § fowe qEa afed 39l aedfasar d& 9g aar g

SIGEI® #Agecd (Utilitarian Development) : @I 39ell 3MURST
JrERIFHAHT T gfd F AT (A, FHusT AR FAEA ) HEIT 935 el (FFeafadt ) W)
nfAa &1 A - Mo & v e, afeean, wa, g, S 3l @ geR iR @
gha & T S, Furd, AR F W@t gart Affied J6R & a8 Jole 3udher R
ST g1 9 &7 3i9el 39 7 AT Ageed g d ¥ g1 fSae A AN qdsit &1
iR & & AT Upfase Fegad B T @ A 7 9s-diut F deree srifaa
g1 zu% fafed Sha e &1 coragRe Agcca-$ e, Rfecr e, oy
qTelst, AYHAFEY UTelel, IAAHIC UTelsl, HeH Trelsd, HA qreled, ST 3T, Ja i
qAT ATSHIATTST 3T F w7 F ofr B

IRMAATHE HAgeed (Disciplinary Importance) : Sfid faeT & 3regas &
o # Qe @ d& Afdd &1 fdera giar g1 F&ife degar f gte fAdetor g
qd&ToT garT fasey gred gl & gt g1 oenar fadator dr fhar arers @ gdtergt
(Prejudices) & I &1 g &lfl YT # SI9 AT 3ed F1 Ao St
AT H gIaT § 91 & Ig Siad & et 3197 & §T F FqHART g Sar g

Afd® #Ageca (Moral Importance) : @ &1 3TUR "dcaA RaA7 GoeA
g I At & aread Hedt : Aol 7 3ra &1 gfF e dee a9 ) 3maia A
gl Tcg W 3maRa Agant ) FA s Rufa &1 gsg Fg gsan s@fow acg &
AT T MR AT IR g1 3T TIdT I HR&0r g gigior i FEE W R®@ET A1dr
g1 37U Sfg A 3Tl ¥ BT TAcTdT, ATdehdl & IFd W TR 39e] a8 Hl
g T B

#iEpfas Ageed (Cultural Importance) : Ycds THATS g ISE AT TEpicd Hr
39T AAVAR gl g1 TEpfd & 7Y & ¥ H AR F [aAdged, TeA-are, dfa-
Rarar, amfores, 3, Toeifas el @I S A &1 67T & AT AT F Sie
& o1 # IRade 3ar T foE Fre A Sl Ieafa g$ 3@ yAOT g 3
FEpfa & fAadr g1 g [Aae &7 3eqTT o Fad 38 F¢IaT 9 G&pia & aRfaa
FAAT § A TG X 9T 389 TFias RIEX F gedledrRd T & g1 sha T
F AT F FH U Wieplds R @ aRfEd g &1 @ & 3 daue g
IRade 8t o § e @ 3w nfasert &1 Jex @ar § ¥ adaT fasHER
gARY TEHfa T TeIar & aRada a1 ®a &

FATCHS Agecd (Aesthetic Importance) : sid faa & AATIT: T &a@r
v AT Srar § i tar vy &t ot § dlecaiepifa ReRd @ axan sefe
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T W AT dF §A g AT H geaddl, Fell, ARl @l ledfed 910 &1
Hifh 9 AT gpfd # ARRT Wl ot S@ar §, GHASIAT & 3 dreAe fSordr g,
AR Hegoe & 3Wed, ST APA 38 wied @il § 98 0 FoldR AT Ra &
TA Bt & S F FAHR F A Fol FF F A & SWed WIed giar &1 safew
g o Fgr T 1 T & deed § 3R weed & @@ & (Truth is beauty and
beauty is truth)l S&fa # 3ufeud fafes geR & ag] gafl, w1 el fAafear g,
ol Tad: & AT F dleed Hr 3P e g

afa® Agecd (Vocational Importance) : A I a8 BT P
AT & SNa AT 7 3HEqTA AT H HANOS Sl g HANSS Sidel Sl &
T 3o & 5 g AT @ F PW e W I T @ T Bl @ WA H
FHIIT g §ART RR FT JhR T HF AT & dUT Ig 9 YR & ardexor H
T T F A gl 5T IR & AT arare’vr § AT F Y Hols E10d
FQM GATST H B gUFATS & 9l T FErIAT AT, HIATNSF AT I & 380
g1 3o e 3R TR &1 T § g fov afda a1 Favy g Sfad Sie
& T FASER g 939 AR dafasd yorfa # AemEe &1 AT g TS F IR
3o 99| TS5 @A o /AT & Agecd 1 TAST § I8 AR WIfd & 90 |
3T g3mel

A& Ageed (Vocational Importance) : 8T &1 &I 32T O H
TSl &g TaTH Tl g1 SHasharele & gfeehoT & g AT o a7 fgem
Yald el # ol fAH T T &1 30T A1 Sia e, Tl Y, Feiare,
Sig deifees QYT &, SerEnEl S &7 gl 'l # Sig A s gu faanidar dr
HERIHAT i &1 36 IR OF Sid A & 3EadT &, 30 FAgaR R
3T H IR SfAHT & WU FolT Fohd 1 8- @A, Tedarafesd, fafdeT
YhR & AT 37T TS &7 3caresT f7AT ST Fohal &1 59 YR SIATAh gieeehlor
T &Y Sha faaesr v 3y fawy g1

AadfA® #Wgced (Psychological Importance) : Sfia &3 &1 3feaded
Al Tfe I off 39aRh &) e fAae & 3tggsd @ ucd A e TRl
BT § Fifh 3@ foharal W 3 s fear Snar &1 Sfa e &1 3regge drefent
&1 o, T@arcHsdT, A Sqfcddl 1 @G HUAT g1 dTee & rarar aed gt
9 3FHT T F fGRET T & & S g1 A @ior aUr g{aTor dreish Fr forarar
A I &1 S Ot & 3egdeT @ arofeh &1 Bl gt afeaat 1 faf@d g
JUT 99T &7 3TGER A gl

dfasw sffcaFa &1 Re (Development of Scientific Attitude) : Sia
AT & IETIA F ST H ool fHcaiad F G giar g1 sha faae &1 oF
39T SfiaeT AT IS TATIT F daTfae [Af & gof aar § 37U sRor vg alkons
T H&aey (Cause and effect]) #Feetr TG X qUT AT UG 7 FAGEAR
AR Sgd U FAEAT BT AT & Golold ¥AT el aal W &A= & & 39 -
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THEIT FAT §, & T AT SArdell, FART & GROTAT FHr YfSe, FEr aRomA 9rea gt
W IHA FT & ATl 39 YHR &Teldh Hl SAlde] & Yfd Teddlcdsd dAT cATagIRed
TioehIT ARfad &1 orar & S 7 el off qotorg & o +18Y Iga|

vequT fagaur & Ageed (Importance in Pollution Control ) :

IS fRg T ST TAEAT F T H TGIOT FAN FHS ¢ SGuOT fAor 7
g e & AgcaEt e & 3% - 9 3t A, ol @ @ e, gar
FhC Dl THACT FAT | ST AAT & eIl & & a1 3 F AT T97a g arar
e syt 7 qfd & Ty Iy e ieaat dUT MER FT T 3UART HHT g 9T B
e rafse gur wef 3afdse &1 fAearor o sfsdses (Bio-degradation)
CaRT THT g 9T 3T &l

JauEar gfiy ¥ fA¥eIor A #Agecd (Importance in  Controlling
Population Growth)

Sedl §$ JATEE A AT 3R¥aca & fAv Fohe 3cdet W A §1 Weg g
faarer & el ¥ Soaer 3fg W AU R H AgeaquT Hrer T W@T gl SN -
ST 5 TSR & s, aMfordr, ufd, 7 s 3uy aeR # 39asy § oaw
SAFET gfg W A=A fRar S wehar g1 g AT & 3eaTs 8 aTee # Ig
gal goldr ¢ b Sowear farwie aRffufadr a3 & Jfas aur eifas geat &
THET & T WRT deT R IET B

Taeey vg AN & &7 & #Ageea (Importance in the fields of Health
and Medicine) :

g A ST Ff T&ET Wl & 3UTAT I SAARRT 3T T § o -
fafetet gopR T & FROT, 919 g Jad| SHF @Y ST AT F garr vdr et
aur A HT AT 3YAT HIAAT IRAT § @Y W W Fgezor v 31 I | S S
AR, o1 gfers S Forae Well W doel Fogld gaRT s30T, I Wit & faw
TSNS &1 3cUIGel &%, AYHE Wl & v aR FA Fter & it T &
3YSY AT, Hed 9 GRRA J@R & fow AT &1 3caresT e 3l

foshY & dlk W Tl 1 Tohar § o6 Sfia A= &1 A1 Jreler & v aXee
HIia 8 T &1 SAIAT W FeH 3o AMieC ey Tl ezt a8 AT sReX &9 &
gred X TS| fod ¥ et g & ot aeRet & & & Sfg A & e g
F g & T sTdATT a TF| ST [FAT & A Sl & & & H 39T HAgecd
T@ar g gifat g faae & geeged TR W A@ad YT & & H Alegdr Helr
gl

Sfra s & regga 1 gy Agaor & Agea wose AT |




sftg AT & FeTIT FT SATTFIRF HoT FIC Y

3.3 oig AT &7 3T AW & 98 -Gy

(Correlation of Biology with other subjects)

-t H 3 Th g@l § FFaew g | Sfig faae & 3eg fawer &
el & Hg-GFaeY hgolldl ¢ | Hg-8Faet GaRT ATl Yol oAl HeAld Tl HIAT
ST &, St 31T Ty gxar B

Reded & 3RAF FTar FA AT T 3ETIA Th & AT ‘g & Headera fmar
STl ATl Weg A $ g & WU-A Tg 360 fhar S o9 foh JATT AT o
ETYT T & fANT & Hedeld =Tal fham ST TAehdl| SATIT & & A Fr [Afde
ER §dT | TH & vy F A H 3FIAT AT F FRoT fAAe F W w3
AW S - Seg A, qeedid O, WA O, sifdes e gadr =
gfaer & e ¥ e e a1 & - e ol § @ wfaa s & =
Wed ¥ YT 39 3T & Tk gl @ QU g1 ol AT SNg I &1 ar JhR &
3= fawat & @g- grsfua fRar s aswar § -

(1) Shig AT & 31T AaeT AWt & Jgasaetr
(I Shia T &1 arAfoe Oae & agaesey|

3.4 o9 3T &1 3" O JQwat ¥ gg-gFaey

(Correlation of Biology with other Science Subjects)

ST A HT 3 G fawdt & iy & v g8y 9w & fou gur
3T & U Jg-esey 3ads g1 g faae /vy o1 @er g 93dTexor,
TR e, Seag ¥ 81 S faaw & dar @reey Sl dieafaEr
(Biotechnology) & &I st H&aAd Sa-3@@  (Boi-chemistry), Sia  sifaehr
(Biophysiscs), divor, Tareeg 3fe fawat & g1 A A & Ao faef@d gt
R, S AT &7 Gg-aFa=y A AR 3wy Ja= (Pharmaceutical Science)
T g3megl oras @i 1 A Agecaqul g1 Sfa e 7 @ &I & 3reads #
AT A & AT ST 3TFLThRT gl
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sha faee &1 silfas va wwfas e & ggaraey
(Correlation of Biology with Physics and Chemistry)

faarer & sl e v gEY ¥ He-arfeud § o faae & &g 08 a2
dar Rged & S Shd 9w, e Jae dr #ifds Jae & adefas
(Common) gl safdT Fgr 3T Thdr & & g Ao & Afeea RBged, aweaar
JAT AT T eI FHifde AAT TAT W TAT & 30T H THSAT TFHT g
S @ T T Ud BRAfafY @ AR T el @ we-areleud fRar o
T g1 Safe g R F dies & Jfea gl W aras W@ 1 ueE, 9ae
T 7 Fed 3B AEEEs I F WR T TR Adeer nfe @ oo @
grafeyud gl
sha e &1 gafavor, g@ifa, few v soag aRads & qg-avaey
(Correlation of Biology with Environment, Sustainable development and

Climatic change)

ST Aae & oF & 9T & 9fd SeEs glar afieul safeavw s faae
& OF & GATGRUT F A gloAT IATh g Fs dalielsh [AGledl Pl FATAOT & ATY
grafera foRam ST dhdl 8, S YGNUT, Wil HATUAT ST FI&T0T, Tl I e,
qrATSS arfeishr 3ne| o yehR diel qur Sha Segsit &1 Hegelel gATaRor HET0T &
T 3magsd § 38T URR GE-TFaey H RAgled ©1F &l WAl ANRS el # TgRIs
g St 9ATauT HI&TOT I IMGRTSAT U Hgeed & Jfd SI9T%h BT g
s s &1 st v @ wg-avawy
(Correlation of Biology with Biotechnology)
Sia dledfer g & waer dur Sfa faare gfafar & auie § e siesr anfe
39y Bld &1 g WP garT 3cued SN Geclarifedd, Seqfeled, SaeRier
FoTedl, SRS Fellell, GEl STHTSAT 377 JHTET 3a160T g1 Sa WeAfAbr v a7dT A g
e Aa Sfiaet # quraedr, W &7 31f8F 3cuea AR Jda 3wefRat @ fFsTor
gHT g
ST s &1 FaeeT e & ¥g-aFaey
(Correlation of Biology with Health Science)

Sifas ferd & 3T & Tase giar & foh Aa doar fAfdesr Shat i alie
WA a2 FEHRr (Physiology) Rgedl & sgd 3fe FAWAT =& S §1 3
ey [ & fase & Sha-faerer &1 agd 3t A g1 iR faswe aur
faffesr A & 3TER & T 3mEags A Sha T & 3egad & ured g g
ST A7 #1 TAARRT sefaaRer § -Gy
(Correlation of Biology with Bio-Medical Engineering)

Sa A & edaid g7 fafdea 30 i waen, frafafer &1 e a&=a
¢ Stafer sAfREa Sohfaafler & fafea $# 3ot & AT goar 395 & s
afFAfaa g@ia &1 S FHA @, o], g6 & dled, FEAA @F8T & fav 7Rl

{39}



g 38 IR N9 A i TRHAREHT Seoll@aReT ¥ Hg-AFaiey fhdl ST Fehdl
gl
ST RAET #1 TAs-RARTT F Y Gg-TFay
(Correlation of Biology with Bioinformatics)

S aedl &1 dahore, faffeT yeR fr gaanst qur ufkarat & eaga gur
Sifder aedl & @aUg vd fARevor aRiigenHRed & eadtd fRar Srar g1 gafaw Sha
AT & 31T H STASTHIACHT HI AT T g
g R &1 AAfed slfaaler & gg-gFaey :
(Correlation of Biology with Genetic Engineering)

Sleq faeleT qur aeedid faee A HegaifIhr & ded HTgaifAshr @&l &
FRUT, TATAAI0T, HIANFE FHI JHEIIT RAT AT &1 Fdh Faifedh SealaraRar i
SIeH T SR & 3ol e, STORGER SHed &l F®T TAN AT TAT 3 Siar
#H TUART Fe T IETTA fRar SAar §
sha faee &1 Adea grafrere [y & gg-arawy
(Correlation of Biology with Medical Transcription Specialist) :

FFG & AA ¥ A yR & AT & Wit & o&1ol qar Heet @t
ST AT, BISA Tl HFCPeL H STeledl, HFCYSY GaRT & T T AEqT I foAarT
e IRRT FEr G e F1 A EFRT § Jewd S Aas & &7 7
FFgeY 1 gAeT fafdea Ao A1 ggar, vag qAT [ET & g Thfedd T g
sha faee &1 o) ¥ ag-araey
(Correlation of Biology with Physiotherapy) :

Sig faeTel ganT fafdest YR & eil, O AGS &THAN H eI fhar
Jar g Safe Aae BEtad ar 7 ffed geR & 91, d@e, AR
JETHAAIST &I IUAR SITATH, AR, fIotell GarT fohar STar &1 38 9R Teior3imdRdr
g [ & 3ed-@Fafeud (Intra-correlation) g1
e R &1 el & dg-aeaey
(Correlation of Biology with pharmacy) *

g faae & RAffies R v et &1 regas Far arar g1 s iy
HT ggae, VAT §ae & T gIeT gl arer fFH0T @ IR AT JUr Sewr
WG = & o wrEfdy fr 3maegeshar giar g1

3.5 oig 3T &1 grErfae 9T O 98-+

(Correlation of Biology with Social-Science)

AR FAS W §, 39F He-Heaey AATOIS [T & §1 SHA TATIROT TG HTATTRA0T
H THANSS JHT Hcded Hecdqol | IATERUT YeuUl, FAGEAT FThles, Thfas
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FarEr @ Rediewor, dffgs due, Sfid TR (gene-transfer) ¥, g,
AT Foiifarer, Sig fafawar &1 d@ator, @y 3nfe [y 3 398 gwfaud 7eg,
3TeROT, Afaswar, Sfia A va arefee Aaa & ag-aeaee & TS 7 ¢
ST faser &1 ™ & "@g-@Fa= (Correlation of Biology with Agriculture)

Sha fae wd $Y o qEy & |®E ¢ os-diet & Fr smarEwad €, e
Alaa & g IR HT 9T ST ST TRl &, dEi H Aol R YRR ST §, 39
gfshar & diul & fav 3mads doa dla & gd §, Sfaw @e &1 FAer Fa 9aR
fhar arar 8, W & fav 3uaeh aruel, $Y drawtl Qo &1 reagT g gerehr
3R Sia faame & 3eddld HTdar g1 30 IR F¥ & & 89 W Sa-faae &1 gia
gl &

ST faser &1 a1fora & ¥g-"@Fe=w (Correlation of Biology with Mathematics) :

Sfa faaer & Shas i fohamal &1 J&a e o foasey faerer Jrar &
aur d@f@ica dwT & 3EFr avfa fRar Srar g1 safav Sfia foas & Rss & fav
aford gfsraral gur Ageal &1 TISC gl TS gl S e & 3regaifies
AT, SO & AR AT, 9 GFRT, di9shA, A Afdet arie adiaon
aar el & B & Qv aftg & 3maegsar gsdr §1 59 YR ST [{ae &
HEITT # AT [Agleal I IMILIHAT gl gl
ST faaer &1 #TeT & |e-wFaewr (Correlation of Biology with language) :

faaRt & 3ifcafFa w1 gerea Arcad g 1 I e e & e @
HINT W ASR ¢ &, O 98 ofid [ & &85 7 uread Uil & Searaor &
foT 3yl 7@ s Fear g1 3T oY ®OY 3mEeT ¥ Siig AAe @ @Re, TS
JuT 3R &Y feAT ST Tehar &1 Affes o, sweifel, e, g, et F S
faamer &7 erearaell &1 AT 8T g1 T/ HFcTdl Sl TOSC R H AT AR A@rfged
F FFeeT TUUT RaAr S1aT g1 30 YR Sid Gl o HIWT & AdleT Usgrdell Ul
&1 gl
ST faser &1 Far & ¥g-"Fs=y (Correlation of Biology with Arts) :

FAT Th FAT & Fol FT A ST [FaeT & OT 3R gaar &1 war
ToAcHRAT W R Rl &1 STafh ToldlcAshar faaa &1 & oamwr § i Sfa
faareT &1 fA&T07 Fer F A F HAEG A YW g1 Sha AT F R, e, wfaww,
TTC FT GRISAT ISl &1 SoAhT AT FHell H AT & SaRT & THT g1 3T ThR
Siig e 3R el Th g@y & [ ¢
ST faaer &1 gfagr & "@g-aFe=w (Correlation of Biology with History) :

Sig e 3R sfaew 3vcuel 7 & Us g@y & weniad g1 sfaew @
FATg ¥ Ao W & 3maRa &1 3 &9 ggar & [ & sfag™, 39
HEIAT & AP IfaSHRT FT AR g1 AT Tarey s sfagm & aeafeua
g grfae cgaedr # aRade o & o e @1 G ' E deae it
¥ sfag@ & AT ¥ VIEIRAF g3t & Hgeed dl TOSE fHAT ST bl &1 S -
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UATAT g & fAATOT F it safFadi i 3Eherdr # HROT HARIT @R &1 gl
ar|
T A &1 qaa & ¥g-wFAH (Correlation of Biology with Geography) :
AT ded e & YT TaT & MR g1 9 qur Axg vonfaar 7
e, SAAHET Uelea, TAET H wpfa va e, Affes Sterarg vd 383 9 e arer
e, affea gaeufaal o9 Rfdvar & sregaa Sha e va oela & Tg-dFeey
I FASC HIAT gl Sd e dUT Foeaid 3qa 3TEdcd &1 @ & v 319 & 38
STeldrg & 3ol Sl 8| SHTIU Siig e & AT galel w81 YeTel el
HTATF g
ST @A &1 aeRe ared § @g-8@Fa=y (Correlation of Biology with Political
Science)
Sia A dor AeRSE T U6 g@k & a1y gfave ¥ & @g-arafeud g
FIST T HAHT TR UL, HUST 3N AP § AT Sl vl &1 qregaeq of|
ARG AT & 3feddd 30§t oRf&faal &1 sreges fear arar & o
HTGRIHAT AT & H9IeT IA & v gl §1 S : AT TR a9 Taeodi| aelr
& ISUT AR T a7 Siia faaeT & v Agccaq &1 38l &1 air fawai &
AL gferss aFaey § |

g @ &1 g @ Fg-"FaeT Fose AT |

3.6 UIGITAT & UHIhd/AHAT-ad gocanlol

( Unified/Integrated Approach to Curriculum)

FTeT 3R Hlerel HI I SRR THIFd §9 H & fHar JArdr g1 Seih A9
IRIRSE IR A e & Ty 9 gEfas aRay d gAE™Gd & FT 9IF
AT § d9 38 Thlpd A I HGRIHRAT gl ¢l 36T IhR 9 ezt e &
A & IR glar § a9 38 Thipd AT Sl AGTHAT gl ¢l T =aor & a7
H vhipd Tfehor HI AT I § Fifh AT fFd # 39S sfad [dE &
foT i3 Y F= U Ao & gaa 3R forga I & maegsmar & gl
AT AfFd & W @AY O & 3aedsdar gidl g, Sl 38 9T §9 3§
FAT AT &1 safoiv Sfa T & Rietew g@rt ol & Sia-faae &1 Refor g
A AT SaTdAlel Sl VAT Tehlepel AT AT 33 d el fhd S fb 4 g T
fRIGTOT & 3223 &I FTedT UITd R Th| AT 39T # 57 YR & TIfdT gl aIReT
SEd 30T Thied YA g & @& sdifav S faae, e, foae, sifas
faeie e & JrogaEg dHY dTeleh HT MY TUT AGES T & 3Mefqel Sl
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TIST §F H JEJd HA AfFT Weg dafeieh yorfaegar 38a fAfdest smamAr 3k
HERIHABT H A F @A gU NG e & e v fovg wliere {de
gl

sta Aara & vhigd FFIET H FTT5€ FIU

3.7 I ( Summay )

Sa faaeT o & Tk defae HeR g fAgdr ARie ae # Agcaqol
A AT &1 sEfae Sha faas & 3 vy & &7 F Aegar & §1 sha
SATGATRIF, AAIATS T darferd AHERT & e 7 Ageca g1 gawr $r e &
Sha faee & o &t &g et &7 fQanfoa & Gar = §1 Weg Sfe aaer &
yegysr Hifas faae aur e faae & 399 7 g9 78 g1 gfh agaseey
EART AT YETel aell Al alialch & SHITT Sha [aareT & ss fawdi o #w, ${3m,
sfagr, AR A, FIM, THRT AT faae, I oo aur sifds faae
3MiE & Tg-Teaud fhar ST Tl g1 ST TR S sTelh TGT Pl AT TRALT
H AT IR & 99T AT & a9 38 e 9eR & Fiere § A9 & g\ fead
T AT IMERIGAT gl &, FWAT arelpl & THeT SNAAAT & THFd TSTHA
TG 18Tl

3.8 3&S YT (Unit end questions)

Q) i e B eIy IedsH H FAgccaqul T fGar Srar |@gr Hv g
30 FYUT H gfte HfFU]
"The Study of biological science as a compulsory subject in school
curriculum is a right decision” Justify the statement
2) S A & 3T AYdr & AgaFdfeyd & Jell ¥ FAT e g2
What are the benefits of teaching biology by correlating with other
subjects?
3) Siig AT &1 3 AYAT & 1Y FIT qg-Toa g7
What is the correlation of biology with other subjects?
@)  TocITerRl dreTsmA F Sfig A &1 F Ageed £7?
What is the importance of biological science in school curriculum?
(5) Sg AT &7 9ATaR0T ¥ Tg-TFaey TISC Fifotv|
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Discuss the correlation of biology with environment.

(6) UISIsA H Slid fa3T I Thighd 3UTTH & §9 H TS HIfAU|
Explain the unified/integrated approach of biology in school
curriculum.

3.9 9 9T & 3caX (Hints for answers to Self learning

exercises)

1.

3.10

3.11

© N o g &~ w DN P

TATEROT Sfg fAeATT 1 Tk HAgecdqul 1T § frEehT yera saferd Ud @HE™T
et W &1 A TATeRer SERa g df A S 7 FHoasar el
gfafes Shaa # 39 &R g faae & genfaa ga 81

AT vd ST A F e dg-araey g

ST o v whigpd fava g

el I (Further readings)

Aggarwal, D.D.(2004) Modern methods of Teaching Biology, Sarup
and Sens, New Delhi.

Ameetha, P.(2004). Methods of Teaching Biological Science,
Neelkamal Publication Pvt. Ltd. Hyderabad.

Kohli, V.K. (1998) How to teach Science, Vivek Publishers, Ambala
City.

Kulshrestha, S.P. (2006) Teaching of Biology, R. Lall Book Deput.
Meerut

HAgRad, dra. (2004 ) Sha faare RAefor, 3R, o g6 B4, A6 |

Rao, D.B.S (2004) Achievements in Biology, Discovery Lata D.
Publishing House, New Delhi.

erecraell ( Glossary )

glegdcAs Aesthetic
IfAgica Attitude

He-TF Correlation
diegpfas Cultural
qregshA Curriculum
IFRMFcHAS Disciplinary
sifgs Intellectual
#NT Language
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9. afas Moral

10. AAd=ATAe Psychological
11. dafa Scientific

12. A% Social

13. =gragiiias Utilitarian

14. grgarids Vocational

{45}



3PS - 4
Sha O # IF9cdT U9 YISThAIT dedl &l drel
( An Understanding of Concepts and Curricular

Elements in Biological Sciences)

SIS ol AT (Structure)

4.0 3227 (Objectives)

4.1 9EATGST (Introduction)

4.2  fawgaEg (Content)
4.2.1 d&gaAT &1 7Y (Meaning of Curriculum)
422 Sig faeAeT qreeRT 7 Ho aRade

(Fundamental changes in biology curriculum)
4.2.3 Sia e gt # TR G9ATcHS FXdelT
(Basic Conceptual Structures in biology)
4.2.3.1 egdrLtd (B.S.C.S ) ¢anrr Fefad sha faae aucaa
4232 HAw@s. (C.B.S.E.) garr fowfaa g e d9cag
4.2.3.3 39 33T A 3AAT FF9TT (Emerging concepts in
biology)
43 59 faaesr A aregsAd (Curricular Elements in Biological Sciences)
4.4 arr & fow S faamer fAstor (Teaching Biology for understanding)

45 RAffTaEr v aucacas aRada giafar
(Constructivistic and conceptual change Approaches)
451 TAATEE T FFYACAS IRATT 3URTH # ey g RAged
(General Principles Underlying Constructivistic and
conceptual change approches)
452 dfFas vd giATGF Affdareg
(Personal and Social Constructivism)
46  THheTel ATIIOT AR 3T
(Concept Mapping Learning)
4.6.1 fate &1 q{fAFT (Role of Teacher)
4.7  ERIT (Summary)
48  "eH Y (Further Readings)
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4.9 &Y YAl & 3cdl Hohd

(Hints to answers to self-learning exercises)
4.10 9J&T AT g (Unit end questions)
4.11 rsgraelr (Glossary)

4.0 32T (Objectives)

qISTeha T HY TIST FT Hehel|
Sha Tl ITSTHhA & YA ggdisl dohdl|

NT A & IISTFAT ded for@ aehan|
e faae & Rffaad uemsma & 9Rafda aa wRvsw & earemr w
Hehal|

g o uroTsha &1 [AfAdaK afaae § TFvor Tose #T ohel|
g A & dy & T JAReE Ahedar AT T 39IRT H SGrEedr w1
Hehal|

4.1 JEAGCAT (Introduction)

qIeagdT & oAdiihioT & fov 399 Qv & a#Alde A &1 gAE, 39
fvr @ grefeud 30y AWl &1 dg-aresey, vy &7 3uyrd dored, TSR
JTaRIFHAR JAT HITH H FdT faart & giafiedr &1 s 3raeas g

S e droTshaA &1 3UAT AHTGIR IRGdd ol & 3Y0T & & H
AT AT arfer e, o7 foler, Sifd, g aar & 3maRa 3ed) & g ¥l ha
e TeasA FAGrT Td gAY dreushA & ¥ # faRfaa fRar S 3k sam A
39 Thdegade fohdr S| QAT 91STshA BET H {HelcHedl Ud Hedyor &l 9Rd
M|

Sha faeie & reaerdt &1 fawT avqg & udel & AT faffiest qail & 3R
FART S| TSET qregadT 2005 H S AT drogaat & Aeafai@d dEr At
W e feIm T § -

HaATeATcHS JereT,

fawgaeg Hr duar,

gfshaT T deraT;

ufagrfe derdr,

TATGROT FFaeel JEeT,;

Afde derer,

TS qreg=dt 2005 A wqse fo@r § & Sha e gt # pneAs
gRadd & v gfa\s aRada &7 3maegsar § (There is need of paradigni
shift) (IfAHAT 3ga FA F, Redsd A FT, Hod 1 qAT F A H Th A

{47}

S o




AR g1 e T vy & 3ryar s8¢ R 6T 7 Redd & gafad deat & gfaas
AT AT § IS 38 vaferd afads & #g aRade g 3R a8 Iaeastt &1 g &
T dr 38 9faaa 9RadaT FEIT| Sereony Tiydr dRaw aRew d AT ARGw
gRzed & uRade) ‘g8 IRAIT e & galcared HY JAT RAGTOT 1Y U fedene
fowra & faT &, A &I Tqa F T Shad ¥ Sisar, IJfeE & v afhg gfafe,
T FASE Jafr A & oF & AA FET F e I IR o amfee
e das gAET = gAsy Oder 3muR Sha o & 9afawer |eterd,
FFawoir faere, Searg aRadd dur Sla [Afdudr &1 AWe wd Sha #Avsd
(Biosphere) & @Fayl T ST Toh;, dUT FAATHIS Tehlghd Hedl I [dehra |

ST A greTt & Sha A= & Fd AT & GAERY 8 qegad THdr
AR gErERh g, e sifRew fgedr o e sfRes 3maRa &l vresg
H IAFPAEACHS JUR W Harfdsd far sF (Organizing content along  an
Experiential path) fawaeaeq vd 3@ # GFaey TUOd fhar S qur greg<=
FI TATAIROT & T W FI90T (form transmission to transaction) 9fafer FasT
S|

4.2  fawgaEg (Content)

fret off TaTe 1 T8 gumelr A TRell reITAT 37 FATT IferA hamsit
Fr dfFAfad Hdr § S Regem &7 aur faggey & swe gfed gidr g1 Jregad
FAST & dFraR (ethos) & SfafefFad & § dur Jg sfiosa=gdr 81 I8 ftes
TG AT H IHTS H AT T Her g
421 dggHA &1 3F (Meaning of Curriculum)

eI F AT HF ¥ 97 GAEd ufRard St Regrerd # srar e
& dTEX, Srctent & A & ot Tqol gant mAfad $r S gl

AT UeTadT H I FATd YT, P Hed dfFAfad gia § S dAT
CaRT IAfAd gl g1 IISIHRHA HTaeIhdl ARd HUar Shad &igd giar & oas
AEd gH, Qearw, aeg qur Reasd gfafear afFafad § s a@er garr w&eny
STl &1 gl &7 H 3T dreuadt # gaieRor, FEdNuiadl, SEEEdn, 3ER Taeed,
e aeTIRT F IURHT ded EEER I gl 3H YRR H eI H gH@dr
TATSS rAETRdT, s oE-Ree Tgafaiar 3R aaear g gfafer & 3]
AHAE T &1 TH THR T UregadT BIET H MaeTear IR W dfega aur o
faferse & grar g1
faaTer argusa &1 3T § -

(1) denfas TeRar &1 Aem JATT darfas ducay, dafas wfafe, o=
& WA TeT duT Hodh &1 37T APATIT F=T B

(2) ©1F ST faam, s 3R TA &1 Jeareey @ T |
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(3) ©o1F T AT & 33T § ARG, JAaEdr, gIieRor, gRfEufadr iR
YO fderd # HgaFaey T a1 dF|

1. g wregTat & [ARscard G |

4.2.2 Sha A aegsha & Jof IRad

(Fundamental Changes in Biology Curriculum )

T 60 & g2 H faww fawae (discipline based) 3maRa =T arogsa
3OS gHTET 91 F URFH TR 9| A« 1970 & &S H IroIddl & el 9 I
foar frar Se oem, S 3uged Awaeg aur 39er AvfeRor (Sequencing),
TIATRATST 1 & 322, faffiea Rigror (=t & 3uaer aur aevcgar & sific wa
denfaes arardr $r TR

3Tg ATfA® TR W o OvT fawas Gae aegsed ) go fear r
Sad 3Tg A9gar g el F T [y e Rar wmm sad A i e
(Structure of the Knowledge) @it fafer 3k fafaer fRrefor ammalr & o=er @@ a1
G S faae & SRdioed Aisd SRFeH TS B.S.C.S TaRT S &AW &
JuilcAs faael & § # IEASRT 1T AR 3g0 th gAif@is aRoes & S@r )
JReiolehel HGH HRFA ¥l (B.S.C.S) 3g faae fawai Hr 0§, a&ed
UISTHA HIcIIcHS G R Afad fFFar o fFae & gepfea @ g g
Ig fawg & dacAs @aar @ § aur Sas @=sfafer (Inquiry Approach) &t
qdeT A AT X FHr 9 Fen g1 rade F 9 9eR @ vy av g @
TIrea fonam e Sfia faaier omat fr carae Qeaanstt aur s & qfd Fr S T
S faaareT ReTor & 3227 3R wafa fawgaeg A drféees woawyr T1fd fohar I

et ar et & Sfig faee Reor & Ao aRade gu €1 ardraver geafeud
FALIS Hgcaqul @ 8 gl 3ol dflded AT Sl Ald dUT Siid AvS
(Biosphere) @I gIfel & @ &, 3¢ afeAfad fhar ar &1 sd »A & Shael & «JdiT
N AT T & JUT gARr, RTRIfAH vd ey e Sl Agccaqur
TFYcad fahfld gu 81 &= 1992 # {OafAc # Slo-fafatarn, Soary aRade aur
FraoliT AT Agccaqe A 9 &1 Sg defad, sia sifadr S ade _vat &
IS ¥ A9 [AA & 3ed: fAvgs vy s 3 § 3R Rftse vt & et
AT g TS B Tpfde FEYE & feaeor ¥, Sa faae s ee F gAe
fassr (Sociology of Science) U YH@ 3UfAST AT T 1 $H T W TH
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AfSF ~arEerd aur gREAfae geayoly 9fasy fr aReedar & 51 WY &1 39
YR & T gRieAfadr g aReed (ecological world view) &Y 3TaTshdr &1
423 ST A soaHA # ATURHT FIAHS TG

(Basic Conceptual Structure in Biology Curriculum)

FHAT-FAT W g AT aregsd &1 e fFar = § Sad aascgat &0
T AT STar § dUT 38 H@er 9 (Sequencing) TRAT STAT & TATT IIoTHA
A TIfAd dvcacas AT (Conceptual Schemes) & TIfdd R &1 30 TR
& 9ard, SLea. Ty 9ur Aavas. anr B 3 § S Sfie e i @aer e
TFEITAT Y TIST F E
4231 g HLww (B.S.C.S ) ganm =fa s fAe=r s =g

Tg UISTHA IFAUHT H WA AHvsl Mt & fov fasfad fhar
SHA #olld &1 WRFEH Tk HIAr (Cellular approach) 3r¥ar Teh 379] (Molecular
approach) T U HHE (community approach) FIeRT a1 AR g faamer fawg
I 3T dlel T W FAST e feet- eet Qe H g fohar a—n rad g3+
YIeTdT T BT Siid [GATeT I HEATA T Heh| Siid G0 [awg 1 GortssT A afed
& YT 3HE 39T & EAYT § YRFH 11 AT 37| Hllg Sl HITRAHT qAT 30T 3r2rar
THAGE & URFH Fh GATd fOWF & A @FcacAs  (Conceptual) Aforai #F
3 fehar arar foieg @I wfafer (Conceptual approach), 3197 wfdfer (Molecular
approach) 3R @HaR¥% 9fafy (Community approach) &gl @1 URFIRE Sha
O & dogshA # Ig T HA Widad a1 @A g Fae i @@er &
AFfoi@d A #ET & TEHRT 9174
AT & G Sfal 7 aRkadd - o9 e
Sial 7 3R & AT Ud faffeetan
HATTRIS hASGAT
Tolld UF aTcATaRoT FFRehll
SIIAER T Sifdeh TR
AT T R FEQhT
faHeT vg aRads & ary Sfae &1 a3afor
IEEICCIRG )
9w gyt &1 sfas™

© o N o gk wDhE

2. fheg.dow. @ BFRa Aig faa Bya f draa @

4.2.32 A ww§. (C.B.S.E.) g@arm R=faa e e aveaw
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gold §aR # fafaerar

Steg 3R diul 7 TaacAs @eree
Y T AR F

qreq sifaehr faaeT (Physiology)
AT FHIFHT faa=T (Physiology)
ATNF Totete
eI 3R e

Sha faater 3R Aa FHearor

Sta dieafahr 3R 3qer 3ueT
arRfeafadr 3R gafaror

© © N o g Db

=
©

3. Mrdtvw g qE ReEfa N {aa aegaar &1 @ffca aofa &3 |

4.2.3.3 Sl @7 & AT e ucay
g A & aJdd 3Tasal wed &1 35 &1 SNLUA.T HT T & G A
AAH & AoTdT UIed AT dUT ATHATIS ATHTGS Jalllelsh FHEAI & TG dUT
R et & Sfia s & e a3 3A fGar 81 59 A3 & dafas
AIERAT ST 3TaThar aar giRfeafadr fara aRee (Ecological World View) &
ATy 3ed: faw¥e (Interdisciplinary approach) 9fafer & dega TU=T f&ar g
S faaATeT qreg=dt # 9q@ aurRv fefefad § : -
1. denfas arardr &1 e
2. S faeaeT & favgasq & AU-Ary @A dr gttt W ad 3l
(aaarcas degard, e vafaar nfe)
3. WEs & faw st &1 3egrarcAs R (Experiential path) 9T STATET|
4. HFATATcHS TRET { 3T ol Aol el
g [ TToTshd & TUHT Hfoild TFafetd Yol &l IIed gF Tdehd gl
1. qAEROT, STerdrg IRl Ud FENGoiier e
2. JAATATRAS AHATSh dalfeldh TATIR ol SIdEaT amics, Jamaxor
WeyUT, Yrhfdes dameer 1 fAwieor, god, Afadhr gg nfel
3. Ssia fafawuar, a@mereecAs Sf@ faae  (intergrative  biology) St@
SHearhT T Jregaifachr stezfadr|
4, gpfa, aRFEAfAH Tderer va gdavor
5. Sia slefarhr AR 3ae 3o
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3eafRIhT 2 A
AT H foar
qiat & frar faama

Y T AR F
10.  Sfe faaer AR 7o

4.3 Slg QA A UISIHAT docd

(Curricular Elements in Biological Sciences)

Sta e geaswA & Aeffd e 991 god g6« & fav #Agecaqot
ITSIHHT dcal T U, IAHT TN ERTF ¢, S

1. USTHA A Fiead g STEH OF AlHIAT § FAdiT Al H qaeAT &
NS, AdieT Y ¢ Foh| IFUH T F@ioha gfafr g1 wfRere aenfas gfafer s g
AT BT har # <IEd W

2. Rwa a¥g (Content) : YT a&g & F&TW IPal § qET AAEROT I
SiET S T 31Hd (abstract) ¥ 9§ 9cgaT (Concrete) &I 3fHd IJEUT X bl
gafoT fAwgaeg &1 3phA  parcHs e fged w8 (Experiential
Learning) 387 fawa & 3rf9a, v 3R T U9 <¥agR & ST Sar gl
HefHTalcHs 3R U §AT (holistic) duT Thied vl § fowd 3w\
J@ & T H U gIar §1 Hwe ucgey 3npra, Reder 3menRa sm@ee, 3ed
Tucardiexer aur @iy 9effe v gt A7 Fefaf@d dudd s &
aur Afds duan PAwgerg e, e Wed, gAaARE vd 3=gfawdl @ J3r gl
1T AT G T IIGTHH HI 3TN AAHSS deelld olled & ITUT & & H g,
THACT FT AT o Toh dAT ICT BN HH Flh ATllddcHD dode] [dhidd Bl

3. Rt v feer wfaf®r (Learners and the Learning Process) :
BT TAHIGS §9 & W@ a8 3R 397 @@ i &Aar gidr g1 3fed gann
fearefl & 39er A T God Fe Hr F@reniad e H ARdd wer g1 98
YA 3T FY - & HfAF vd TS aTaReT § e H &TATT TIaT Bl

4. dr@ar & gaa (Resources of Learning) : fagarea & e & fow
Tk HATYA ITaRTF &1 TRel H qEAPOT AT TARTRMTST H Uhiad Heel el
3cafde 3TERh & dodr &1 Ol gaRT SdT YA Jed:fhacAs TR O#T gl
RIS & e & aR Upfas 3R IRIRE RIER arer Tt & o $A0T M
& gaey frar I AR 3 fawg & greey wuiig fear s

5. Sta e e & gara™d (Biology Teacher Competencies) : sfig
faare 8T AT AT FHT FAACHRUT F dTell oTal &l 98 Th dRSS OTF & AW
Ol & AT G el dTell § Sl AT OTE1 Sl g Hdd! T eary qur ag Hifsar
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& YANT ¥ 3o ¥ 3Uelet HUdT ol SHU Sia [aareT et gfafet va depelien
& 9T X T Afars W@ w1 39T HT G, QAT Hr gFHfd @ quiT T
eh YT TEARThHR RIGTOT AT ThdT AT Foh|
6. Hedlwa : fAFMEIHF UG HAT (Evaluation- both formative and
summative) : T80T 3JRTH & FY-WA JAUT FHg H FANCT W AT HedieheT faam
SITaT § 39T o et 3R o A RsTor-#fes gur 7§ anee giar &1 Risfor-
FRH qUT HoAhd H ed: fohar &1 Tg-OFaey gl Reor dfOew & a@Fy
fasraTcA® Hed (Formative evaluation) gidr § foad et v ol & gfagfts
fAere & 3R gur gar &1 Rerarcrs gedied 3 3uafcudl & 9 &6, oEr
& AH TR H fe@rdar §1 TFT HediehsT (Summative evaluation) $HE qUT glet
R fFar Srar § a8 orEr i AU 3ydafsy & A giar § Ud 39 wifta &t
gATOlRd #Y fRar ST a@har gl
7. sha fasmer farator & 3327 (Objectives of Biology Teaching) : Sfta
faarer et garr dnfas waRar R[ef@a ave, e Agccaqul 32T § fSa#d o
# ST e & Tucaal, Rgeal vd amedeor &1 &, e gfafer & e,
FHATAT AT H IPIar vd Aoudrcas [idd va @o o fr degar o
gfFafaa g1 o aelRe amfas dafas gaeant & gast 3R 309 garn |
FgAeT, gAiawer, Aol e Ud STearyg 9Rads & Ay, oig Wiedifdh, S
fRafaerar gur geat & e 3T g
8. AT 3R wHMM S R wewswA (Equity and the Inclusive
Biology curriculum) : t& 3 Sha e greasa ag & foad fawgaeg wa
e, weEd ot & fav gaEERh (inclusive) g @ 19 3aH eTAdRER SRy
T Tohd ¢ 3R 30a & JfSd 33T Hr Wit & &1 FHal IThA ST Ipia
aur wEgd F f 9 F Tose g § & I8 gEEd ol & AU g dar g1 39
afvemsT 7 fieT smer § - -
1) THET O &I, [T & Fafeyd A, Hierd td H{edr d& 9g 9 al,
2) ol & et g w & [eg, 3w e v geefa =
AT HeTT,
(3) oE A e & 9fa, 3adH depfa 3R dafas & gfa Reds & &
3aE &l
9. 3=g RAwAY & ®WAwa¥ (Integration with other subject) : TH-aT HT
FY § Uh-gER v ¥ dg-aFaey| A & A @ giawr & v fed-fes ot
# o B mar § fheg 3 RAvat & Tarffigewar & e @eeey € o - 39
Fifadr, Sta e e, Sia dleAfAdr nfe|
Sita faare &1 YT greey TRy, N9or, gAfavor, sterarg aiRfEafadr qur
deioter AT EAEAST ¥ g1 Sa WPl gaRT sHerr FFaet $i vd Ty
¥ e 3T g §l SRR Selieaiar 3R Sfa [ A & 3w gelt &
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TFIeY AT &1 TATRUT YGNUT, STAHET fAehied, STearg qRadsd Jdur FFayoiy
O S oo & 3iffea anr § 3R 5% ag-gra=y grAfos Sfiad & g1 37d:
g faae & 3eaad GAITar A @r I arfeel Ssid fafawar ik aRfeufa &
EIT AT Siael & 3eldh U8 FI THIAT FA 6| Sid AT & T AT T
3T 3UART 3ea & e wed 1T U9 39+ IRAR W gar g1 31 sha &
& AT, YFid Ua SiigAvsd (biosphere) & SEHT =T JAqOT g

10. ST faser fram @Fowoilr fde 9@ faw (Biology Education for
Sustainable Development) : 3Mfe T # 3od FAER Siid Avse 3N AT
Slaet & fav gifaeres g, S gATaRor yguur, Wiefas Farsil &1 Redieor, Sear]
aREdel AT SHEAT faFRIc| 36 YR I HATGI FAEAR Al fhansit garT
3ceel gl gl FFavoly faer &1 7Y g1 U gFawoly @A ag g St 39elr
JTERISHAIT Fr qfd, AT A AT ERISRATIT Fr FA R 9T Far B

4. g {ATA H MIFAT dccal F1 Iea@ ALY

4.4 o« & QT g AT 1=egor

(Teaching Biology for Understanding)

AT R8T AT T TAAARUT Fd g YT FagR IRAdT TR dcf ot
g1 afg fRrew & 39t 1fe (meaningful learning) & s & § df SET &I It
& dGol S W ol Gell GHIM| STET &l 31 § WA 3ATd q@ae & MR W, 3Hfoid
AT AT F, AdeT aREAfEET F wer #F o 3fas wiFw (1993) & 39 &y A
S fhAT Bl 3% IHFAR Ay H Ases aRvew A foar § S fhdr geeor @
SATEAT T, 3T TaUT & 3GIEIUT Goll, 3HHAN ATHIIRIOT Il a7 39 Th0T i
AT T A GEG e S|

dr & foT s & gER o 39 fsues SRt # cavd war € 3R
O F 3% TAT a8 FRIRA TEaT § IO 98 3GTE]0T g Tk 372aT ATHTIRIOT
F Gh|

i & fow e & (e ufaae (pattern) waer & o a9 €, S -

1) Ueh YR&ATdell SR, Aeal & §1Y I A,

2) ST T & 1 9 MR, TAlellcds AT Sl §1Y FHI TR AT
g,

(3) gRYFadT (maturation) ST & Feaieerd g,
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@)  AfAqEd deE feed, sy G & 99T Jdids giafer FderT
TS B
Y & AUR FFITT gl T9AA garT Ig fAuiRa gar § & <afFa =
SeAar g, faeard aXar § dur F8 S HaT gl GUAT, uard, <gfdd, Iqor aqur
Treedl @ 2 A &1 ey e # 3o Aere(d aTsdd €, O - GE-aFeey
ST &Y QAT TAT I T AT

5. AT F QAT I®ITH FToFAT HY 2

4.5 TAMATaE 3R gucaarcAs aRads gfafaar

(Constructivistic and Conceptual Change
Approaches)

fAATEEr 3R FoacacAs aRaded W MuHccd3 7 Gl eaRT Tg TIC
frar &6 s fAeaAar &id gU off Hoa 98T A 33O AW § sdfav S
HYcIIcHS TRdciel gl S Hehall g1 TRhaX w2l &, gRIFHS TR W AT oAt
@I ThAT3T 3uar 3nprEl ¥ dEe &1 Hae 6 Srar g1 fSwd 9 3oe fa=Ry @y
Qe # ¥ | $& GFIcdicAs IRads, dafdas (individual student conceptions)
BT & JTUROMIAT R 3remlRa g Srer IRFs1 W1, Sl ey & daeicAs Affqare
3yar dgfedes fAfAdare (Personal constructivism) & g3m g1 & wAEm #H
afae fAffaare (Social Constructivism) &F TR AT g1 34 9l & HelmT
=t aur o Aee A @[AT &Y anfy gt «F deaea R g
451 faffaard g dvcaeas aRadal # sueE refiaer amea Rgea

(General Principles underlying constructivist and conceptual

Change approaches)
3H YR & AT - RASTOT F AT BHEl & IIAT TWcIT 3UaT qa@ale
FI, AT IS IRFH A, TRFH g AT =7 §1 36 FAI, OF Hl 3o a9 W
Reder & foT dicarfed fFam Srar g1 afg 3maegesar g df 38 @9l # 31ads
Feaor §f R ST Far B $o efaf@d feea 3@ i & #Agccagt g, st
TR T Reror e & Rged §
1. oEl # I TR gEose wi & A &F S|
2. oHEl A W 3T Y I, S g ducmdt & aeafeud g
3. OME & 3T gHal W RedsT & @@ Gar s
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4, BHET & AdT [TART Hr W& et (Tryout) &7 3ER fgar S|

5. ©rEl @ gRafdd Rt W Reds &1 3aaw f&ar |

6. AT AZHAN HgIeh TERTH ATVl 3Uelst AT S| fSad @ gREaRe
FENET X Toh| A3 o 3eieh Alsd Ahdd hy & o fAffdag
Hgrfeasr aRueT 3MuRda § 3R o 3faurom e $ 3Mepiidss ST
(empirical evidence) 3MUIRA &l S TYACHAS® UIRAdd 3URTH
(Conceptual Change Approaches) &gl ST el gl

6. HFIAIcHE IRTdd SUTH FT F41 ¥F &2

g1 fafder Afsal # 3ea) ga gu ol FoT 9aT FAT g1 36T & fav gt
TafAe TR W oEr & W FUfd (situations) 3uesy FS ST § SET ST
gycarcAs Tay (fa)Ter) (Conceptual Conflict) gl &1 3WTelr 3@Tar & oEr &
arefaare/ faadge gar § 3R 38Y IIHA [AURI & Hediched & JTER Addr g
TUcATcA® aRads fafal fr e e Frafafad ¢

1. TEATaAT (ITAS) BTl T €T FT1 (Introduction) : SHET & e d
AT 3eTa Tohar3il ganT Aishadr &, o I3 et g1 36 3aEdr H o &Y
SET TGAT 3T FihATr 3Ry gl

2. HeAYOT JUT TsEEI0T (Exploration and Clarification) : f1&7% gart
3ucTey gTS S T3t (activities) F o 319w TART @I qRETOT FT EER IS &

3. @Y WA T (Experimenting) : FH R # cuvd § a1 AdT
3 T AYAT YIod FIA I JITH I 81 BT 3odeh TR&AT & I I 2

4. Reasr va 39Ar (Reflection and Application) : &1 3ifad =T &1
3UART I & JAT 3o7eh arT foramsil RAft @ Rieasr &d 81

5. {egia (Evaluation) : o1 & 39T FT AlfcRaT (Monitering) fafayr
U9 Had & o e [{ee & &Y @ 3ee 3cadl Wod@r ofar g1 sad
frATcH® Fediched Agccaqul &

fAffgardy 3 aFgaacAs aRaded W Ay garr i 97 @ 39 gega Ry
T B TUH BE B Gelol FH Agced dUT 3 AT aedar fFed 3 w67 & Fani
I TAHRAT dUT Hedished Hd ol Gladd, o & Qv avg & gmEr g aur
WiAfa efd & Ses gar @9 garr oFEr & §Fdcgdl #f grEr o1 a6
e A AT & aefae aepfds 987 #7 seacite fad ggaeh gfafar @ 3y
&I AT T AT &1 T§ IhAT FHET H, e i 3uRAfd &7 gt &1 q9shar § Ig
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FASe apiae aRuesT § Sae o daa 7 _ffed aafoe diepfas gsefa
H IAET F AT g
45.2. dafFas v @ @A

(Personal and Social Constructivism)

$H YHR & FYAcHS IRddd IiadAE, BET & dfads JTURUT FFarad
Ay W IR § fheq oo gfaae & a1 AT & aenfos gt & ader
U IR TA1E g1 3 giadE § Fem § R [faey, aR==t qur ggamh 3
3cqfed (Shared meaning generation) W & f&ar Sar 81 I¢af o #mw
FafFas fA#Ar W 3muiRa § Sasr deg afda 7 3quron vd Sy aRadd g,
AHATd: I8 YAl @efee Affdae TaRYRT & #@erd (consistent) § St IE
FiHRAT & 7 8 FrAfae araraer # giar § 3R W S A ide are 39
gfafe & H&F 39eTH YT §| A A, FaeAcAs AATor & gfafer § Sraesr ay,
cTfdd @RI, HIATSIS Td ki ardre]er ¥ fhar Sirar g1 3fees Al Hator
& gRomHE g1 A eafar smuRa § 3R onl & gdee & 3MUR W U
TS ITATaOT H Fof Sl ¢l 3T AT H eIfFd Teh AT &1 31 HaATor gfshar
Hed F&M & FATSIH, HEFHide ardaeor # dfedfed & Affqadr famor & @
@) & afFafaa § st Ree 3R oEt &6, 3y 33" & v, B w16 e
& far IRa o §1 RfFETEd 3w g9 a8 ferar § & @Fea I #+
AT, AT & AfPdsE A, FaAAHAS gfafedt w1 aRoma B

gag #, AffAdarg &1 37T §, oE @rr e Afhy AWRE faEa gfear
CART ¥a& AT & [FATT HIAT §1 OTF Sed ardaxor ¥ g gant 3 & AT
AR T @ Gfte Har g1 RAfAqard e &1 g 32w § F cafda g & ay
&I AT TaF A § 34T AT H AT F

o, N e &1 Affdae afea & @aa st (tasks) & TAEACHS
faera Riged W 3R §1 ATRH & Fd YR @ H THRT -7 &1 N g
T W § YA G W g@nn, T fAAr aen siftee 81 W e ' &fend €
fF o & fav @9 3 g1 O @9 & ganT T AT @6 g1 9 e 56
gfafer = dafeas fAffdare (Personal Constructivism) &gad &1 9. et & faw
IS cAfad Bl HAcHS HA TAT ¢ Toraenr [afdsedr &, Taecas hansit s
AT (assimilation) 3R ARSI (accommodation) garT giar & S gardf
T 3eIRelel BT 8

gfas Affdare  (Social Constructivism) & & #Ada@e  oF
AISIMNCER g T¥gd pvar a1 S e Pffaae o & fheg sfew &
AT Fedl W IS o ST 81 38 AR oF RgTh & ARG H aleldr 4
YT THS Tha ¢ aetoes Affdareg F e & v afeg gfae & 3k
HTERIFATIR BTE H AEAT AT H ARG HdT 8, 3¢ THE H AT W
fRIeds #t 1 dicdTfed T Bl
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7. dgfFas vd wiATlO® AfFqgare &1 Fr 3rF &2

4.6 ThoUsdl ATATFOT 3R ITITH

(Concept Mapping and Learning)

ARA At alveT &, e fr W e gafaa & e o @ ay,
@A F 3T 3T G g g1 ol i WERT a H A} I R I & &, oo
3T e (meaningful learning) F9cdcA® 1Y A Aicalfed el axXdl ¢l I8
Tose § T ddheust AEfaIor (Concept Mapping) EaRT dredadr fasra awr
ST I T TN FFEHT g HehoUel] HATIAUT GaRT BHET # 9T
AT F gur "3 § JUr daaeds A9 #fed (misconceptions) & &= ST
Thdl §| Hhedel AT & 39397 RAfFATaer iftee ufdea= & frar o @1 §
rad 3T A AT &1 HhodeT AT 6aRT, O A €2F Hedl & &9 &,
FATeT T IS HT bl & |

Sfia e Reror garr Sy & for R_fgy woEfadt @ gaer & err oo
THhdT § S - O & T @, AhedsT AT J11, ST & fov g, [Er &
ST AT, HE S aRT <gredr aur &l ud A ganT 9y TS Hdel
3fe|
#FHeddT AT &1 37T (Meaning of concept Mapping)

dtgsh (1977, 1984 ) o HeahoUsTl AT H AT 1 FwfAd s guv omE
& U S # A9cAlcAS® dg-gadl dlI SIS H Tedr HI g1 Thedal AT
TH ST T § o Rffed dual F @gdey W o§d a1 § (IR
oA, SAFA, 1992)| 57 Ufhar #H o IAPIAM & FFATad gld & Fhife d
Hhodall AT H TG I ¢l Hhedsdl AT Siafr & TIre), 3gad v aet
ToEHIes & Agifade TR &1 ST 8iaT & oo I9cdcAs AREH §99 gl $o
JdWH 7 TheUsdT AT I AeT el & fo@r g -

U 3T AR &1 @l 3R TeheuaT AGRT HJd o@r R 3o §
o U S9caT &1 §9Y 34T A0 & 3o G9dr & A1y Sisa § TISe giar 2
(e Td S, 1994) T ThoUsT AT fahfad fhar amar & 39 @9y g
RIS gEerd § ot ag 3R §Y avcadl & dg-aey Ers &dr gl

HheuaT ARFAT frar fawr srar R A & 817 & @ g At §
S0 R_ffe T FT & TOs g B
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Thedsl AT AT ORI &1 T2 30T T¢ A ¢l ThH FHods
AT fafay 3refised (subordinate) HYCTAT &1 efhiAe HEY YT (3rElTe)
(superordinate) TYIT ¥ @ &

HhoUdl AT Afdas orF carr Wad aa & faasor @@t gl
HhoUaT AATIT Teh UishaT & @ [Afficd Iucadr & a8 T9y & AFRT & & H
yefa fRaT SIar &1 Thousll AT &I AT AT 3UaT Thdry e off &g
e

e R vy f1 v RS ¥ HEfd AT @9 @ 399 §afd §@8
Ut ¥ SIS S aF U AT 37aT JAFS & ST T aig TG §eF S 2
ST YR & ATATIT Pl THeU3 & IRTIRS TaY T AT § 3R Ig Thedadlcds
HaTSeT I g2Afdr gl

HheTedT AATRIT AT T FRAT § Feat & Fifh v TRAET [AfFe gucgar
H HEY TAST AL Il HFhodell AT Toh 7 Uldfed Gara § e garT o
T JAEAOT Td FUHAT & IRTIRG HE-HeY ¢@ Tohd & Hhodsl HATAT
Rt & s Avfieg A &I @ § &7 §| TheuaT AT IR &I I8 Ty
@ § 317ar 399 {@A-"ay (crosslink) @ § S g@ed Rt geaar &
¢@ # HeradT A gl

dAlgeh (1993) & 31JHR Ueh HehoUsT AATIT I a3 Fae=r gfafafer &
ST &Y YT 7 I7UAT I AT & TE-aey @ g

S B T U YHE @9 & HH-9H A ¥ T Hehelsll AT
Tl § a d dled 3edefe Itd d ¢l Ig§ [AgR slas Ta Mfaed (1984) gaRT
AT gred | 3R Ad § 6 o9 v et F AT I8 TEY S Ugdeld § S
3ol Ugel gl T ATl

HhoUal AlADT [Affed fGaRt & dg-deer 3¥ar @7 §aY (crosslink) @I
FASA § 3R 3 FHl T FHIAT H iUd g1
AFheddT AT ARfad & & @ (Steps to develop Concept Maps)

& Hhedadl AT T v & fAv 3ryar see & fAv 37yar & ae &
foT fasfaa far o awhar B

ThoUaT AT ARAT el & [T Thelgel dAT Felleh (1990) o fo¥e=T FIUT
g § ThodaT [Aefid FXe #H OF F Afhd glat Foald faaR FT Igdlelell qsdr
¥ I8 Feag [UR 3w ducadt @ gt dor & wefve R

1. TAYYH, AT 8T & TATT TUIdl & A1 od| Fgf | a1 A7 orwsy
gl
2. 31 YT & Ierar Ife s fAfdse g (3ereron o ol & d@s & v

A § 38 o o)

3. TIfAd AT i difcer d ¥ R (IHE) YT H ugdE AR 39

98 I |
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E

AT SHE (Superordinate) HYHT & I WUA TR & IFEEET
(subordinate) HYIAT FI TARFTT F| 3H TR W Ifa=ATd (propositions)
YA AT Asq I &l §, YR, STH §, F Tehl § 3G FT ITAT
S 9@ 9T dUT ey @9l # 3ugad Y FAMAT & Hehl

T SR A TUTAT T UgdleT g ol W 3ENATT TUTAT & JUH TR o
FW FATEAT AT IRH AT | ST Joh sl el 31eieh 3hH H HIAT
Iafeyd g Sd g1 38T yaR fafdrse deu fnedl sreflerey ducaal & 3emeior
g & S 3 YR & A H Fad A 3|

gHAbeT, FHATYT T IUATY TUCHA A TE-gey fuem F for W@ @
TAET IHpA TF FRIfAS & A C@s o1 aIfgu| i Sisel arer 31rar
Troteh 2Aeel I IWIBHT & I T THE SoTehl Y TS 811 Ig G Teh
fagea s £

SIS HHAET YT AR [&GhAd g I af $o [Afdse sl ducgat &
IRI 3R T ORI T | TJg R W A9 R T A ST & 980G 3T
gl 31Uar BHEl & Hicd TR & &l Tg IR S5 I TITAT F & |

TAET AT & RT3 A § A N T T T I0eH g3t &
HJ AT SA T@AT BIaT|

e RNaToT A FFeqaT AGRT FT Ageed T ATH
(Significance and use of concept Mapping in Teaching and Learning)

1.
2.

HhoTsTT AT SaRT 3r9quT 3ifRerH §oa § |

ThoUal AT & B W A T A fGaR Hfaar (misconception) gidr
gl I8 I ¢ T ol & ifa 3me o$ St € 3R T aR 9 & A o
AT dh Teil Eell ¢l oI BT Al AT aXd ¢ 30 74T ifaar afeq g
¢ TSieTehl HTT HROT 3qUT AT 36fa TUT Yol qrEdT 3rYar edd Iegsra
FT H A &l

ST e & Heheuar AT AaeE 3R e & g

4. Sig faTeT 3egeRleT QUR H HehoUsdl AT Ul § ifRers Reor 7 so

GaRT 3cHcdr e gl

5. Hdhedsl AT JeIreaRoT 39 & @ge gl
6. oa O & T ek Fafda YAl W ITeRd 915 AT gy g ar

HholUaT AT 0 916 fa & G giar &1

ThodaTT AT arT faftse ducaal & uREaRe deul & aF HUdr HRoT
STl T TR fHerar &l

HheUdl AT DA & €A A hlegd Hlad JAT AYT H SA9F T &
& ToIT 313 cgaTags (Advance organiser) & ®9 H ARG #d gl
HehoUsll AT HaTT # 3fe(dereT T f&r & 8 3R 38 §#g Ig Ael AT
& I A Bl
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10. HheUaT AlAMIT GaRT BT Hodiched THT gl

11. HehoUaAT AT garT gt fdar #ifadi (misconceptions) & fAcrT gdr
g1 I8 e & Feres B

12. hoUedT AT GART AT & &d AT do 3gUd H Hedichd THI g
HohoUdT ART Af@d e o7 fr 7 afa & gafar § aur @it &t
AT 39 3gUd 3 gRade & sdardar g1 I8 Y &1 IRER—E

13. I B AUAEd YA o AU & AT & Toh TAdhoddT AT I TGl
A & d § Uh FAdId 3edee Ued ad gl SH 3IIURUT HI sAlde T
afae (1984) garT TAYA fGar = g, ©F U9 e I TR & &
TheUsTT AT UBhaT & 98 TUcTAT & 37 Taul FT 2@d § Sif ggor Felr
Sér a9|"

14, TFheTeAT AATTT FeAld H ATIHA I doIdT ¢ U9 arg Gpfldd axar gl
Hhoual AATIT H qiod Adslt AfdsH qea W 3ifhd & AT § S gHmar
g &1 9REE gl

4.6.1 frars &1 {fAFT (The Role of the Teacher)

IATcAF dRada gfafer d e A qfAFr FAgecaqt 81 Rets &

3 (Catalytic Role) &3 gsdr § oras 18 & fov e & @Haes o
B TN H AFIId §T &, BIC WIE H dUT IRTIRG FEHATAr & @ Tl
fRIgter A AT 3RIH ardraRer AT HET giar & oEd o 39 ARt @ wem A
@ | 3H aIdeRoT H SEr ST ARNERT ¥ AT AaAT0T 3™ & I o, der g
3R @S TR (2006) F AR - -

1. et ol # AT &1 R § T9H 98 OEl &7 €91 N Flh 3og
ORI FIar g1 T et fhar (activities) RAFRAT FT Thar &1

2. fuRt & geAldr & ater SR ol A 3% @RI WEgd STEdr W
faagecA® Rede & foT dicariegd & Tl

3. HAN IfFd ST HTERIFAGIN AHAT 3T HU Fahl

4. Ue IS Ag-WitshedT Sl Ao [9ART &I GFAWT |

5. arg-fadre e arem Y o I fUR Ty R § T 8l

8. VATeA® IRdaa A Rarws i fia yAawd [/d |

4.7 ERILT (Summary)

greIadt A § HATT YT, HRA T Hed WiFAfad § S @A g@nr
3MITETT B &1
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gl & F et urgmeal # udieRvr, geawely e 3R Searyg
IREd Syl @ giEAfad fFar = B

qrSITdr BTEl I TR, T Flegd gl gl Shd AT ISTHA 3Hea:
v a1 ar 1 v aiRfEafady favg aReeg i wegar & a7 W 2

. TH. €. vH. garT faefad Sia et & A gFicdicAs A0 39 9w
A T, AA Wiead H 9faf vd Sha a1 sfaga s3maRa &1 sRaay &
WMAwEs. F Sa &G AT a7 Ioushd oF THE @FTcal 7 Ahd fhar g

FAAARE Sfia e dregsa foem &1 3R, dafas @erdn, e
gfaferl, egsrarcAs FaX W @ 7S 39T ¢ |

Sita Tl & HAgecaqoT IrgaswAy dca Arfaf@d ¢ -

ATSThA T dTel Shiegdd B,

fawr arg gAEARS g, A WA 8 qU SHA HeAGCHS AU, ishar
derar 3nfe g, e & gare g e

arer & T FEET F1 3 § o e A FT 3uAeT Ade aRfEufaat &
F Tk, YHOT HT IREAT FT Toh, ThI0T Foaeell 3STE0T & Toh|

HTIH T Th FFIAICHS IRI0T AT g7 AT @Ifgu fheq I ©MET &
QaTe 3Hd FAdle 3efHal Ueh Giohal § Al 3R9H Ueh ehfaderd 31 AT §
Jur Fem H oEr fr F@fhgar dur 3T FATOT FT A &1 W AT F ACHS
g RAged, 3™ FF oEr & B #1 9g Eerd & 39 faFds Affdarc
AT ST § JUT AN HT 9T HeT F °gfed gl arel ATl giaradr, See o
g g e AT Fa § 39 aefeie HiFqare A s gl

A dRaded 9 &, ol & Jde Rt & Jar & Qv /e
HEHT ST TASTAAT AT 37T gl ATATAET dur FFucdicAs aRadsT & AR
RAged PAeff@a ¢ : -

Affdae & dgrfcas TRUET vd ©F YT MY GaRT IIed HUN &
TFIcTTcHS IRadsT 9fafaal sgendt g1 5T rafAs Tax «w oEt & hamsid aur
HIAT &1 (ST 37 fIaRT & 390 & foT §ers S §1) Segd fRar Siar gl

30 YA & oEr & @A IRFA Seg A 1T §1 BET FF IO ST |
RedeT & AW A Jd &1 e Hr T ol & R [T F daafza &=dr 2
BEl H 9g AT 390eY T AT § AT 396 Q@ AT F I3 8d § ddT 3o¢
THAYS ATUIH FTATGROT 3T AT ST ¢ |

4.8 T&H TU (Further readings)

Hubber, Peter and Russell Tytler (2006) Conceptual Change Models of
Teaching and Learning In the Art of Teaching Science, Grady Venville
and Vaille Danson, Allen and Unwin
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Tytler R. (2002) Teaching for Understanding Science
Constructivist/Conceptual Change Teaching Approaches. Australian
Science Teachers Journal, 4B(4) 30-35

Glossan, G. (1993) Reinterpreting the Learning Cycle from a Social
constructivist Perspetive : A qualitative study of teachers belief and
Practice. JRST, 30 (2), 187-207

Plotnick, Evic (1997) Concept Mapping : A Graphical system for
Understanding the relationship between concepts. ERIC digest.

UNESCO Handbook of Biology Teachers in Asia (1986), New Delhi.
Schwab, Joseph J. (1963) Biology Teachers’ Handbook, B.S.C.S. New
York : John Wiley and Sons, Iran.

Bybee, Rodger W. (1995) Science Curriculum Reforms in the United
States from Redesiging the Science Curriculum. ed. Rodger W. Bybee;
B.S.C.S. Colorado.

4.9 &Y 92T & Icd] Hohd

(Hints for answers to self-Learning exercises)

1. AT areRar 1 [ orF dafae aEfoe GHEe TSR &t
THAST T |

2. NTEHTE F A GHE FFA H T4 Far T g SN - g9 & 9y
Shat & aRdd, JTaIRIh AT, Folld Td aTdla’ol TR T 3|

3. WATHS. 7 oH YT AT H I3 a1 §, S - Holld §OR #
fafaerar, s @we=m 3R F, qey FGH, AT HRST 30|

4. UIGTHH o Hfegd &, [N aF¥g # FET el ¥ SAiser, o ud
e wfaftr, Hrasr 7 Fars, fgea e
e & T R &1 3 §, ©F Aod AT F gAeT H o G
HafFqes RAffdae & <afFd @ @9 o ae AT war g
fAffdae & o vd ReTs & THE 9 W AT @A W §, o

HIST T Ao T g
7. et oAt & ST &1 Re vd td alkse @etehed! ¢l

4.10 Q&I 92T (Unit end Questions)
1. Sfa o areg=at # Ao aRadsr $r d@fared ai=at w1

Discuss in brief the fundamental Changes in biology curriculum.
2. Sl fa=TeT qregert & TURHT FFIcATcHS TG $Hr it =]
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Develop an outline of basic conceptual structures of biology
curriculum.

3. g 3 & IIogsha™ dcd Seolidd Hi|
Mention the curricular elements in biology.

4, g & fav fReor & F=ar 3 g2 Reor sfem & v ducaeas
aftadet &1 31 3R & Fafa fr o=t w3
What is the meaning of teaching for understanding? What is
the meaning of conceptual change in teaching and learning.
Discuss the conceptual change procedure.

4.11 scIaell (Glossary)

STl : § AR ARIA HqHd S BT H 3o waEnor e & fov
facarera & Jur eameT & SR 39eey N d g

s R ueasA A Ao IRads : S e IogsA & Ade AT
3T ¥ 3o favas ureTwA {efld gan g, awle defas amfas dRas
AT & YA ¥ Sid A &1 adASie 987 390 § dor Affdare iftes
fagled & die iR ged w2 7 31 @ 2

TuTeA® aRads & v e e Rator : Jde 3epEl garT o adA=T
FITT H AT 3T & YR W FIIT FAL0T 3aT Fde T99T Fioad R &
3GH AYATCHS IRITT Fgd &l

fAffaae . @Affae e afRew fBeed 81 I8 3w &1 tF g B
fAffdarg &1 319 § oE carr v d@fhd Al [ uishar § a3 e & At
AT, A OF @ & IWUR W, g IOH ardeRor & e edRl, wAdie
7Y 1 AT FRa §1 3 FATOT e & e B

FHedadl ALART : ToheUsT AT Jg A & 5o garr el off gamor
IR (3Terd)) R #H, [GaRt & sgad fear o I
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3FS - 5
Sita fa=TeT 8707 & 3URTA, fawg avq 3maid
faferat & 3qmexor; Sha faarer faferse sierer
(Approaches of Teaching Methods Specific
lllustrations of content based methodology &

Biology specific skills)

5.0. 3227 (Objectives)
5.1 9EATGST (Introduction)
5.2. e Hfega [AfAr (Teacher Centered Methods)
5.2.1.1 =aredre [af¥r (Lecture Method)
5.2.1.1 =grear fafr & gg (Steps of Lecture method)
5.2.1.2 3T (Merits)
5.2.1.3 @Y (Demerits)
5.2.1.4 cgrear fafer &1 gaer (Use of Lecture method)
5.2.1.5 =aredre fafer & s gq g
(Suggestions for using the lecture method))
5.2.1.6 <A1EdT & YR (Types of Lecture)
5.2.2 Y& A (Demonstration Method)
5.2.2.1 3T (Merits)
5.2.2.2 &Y (Demerits)
5.2.2.3 YHTERMT Ud Hh Telle &g Ga
(Suggestion for an effective and good demonstration)
5.2.3 cIEAA-Yed fafer
(Lecture Cum Demonstration method)
5.2.3.1 0T (Merits)
5.2.3.2 gy (Demerits)
5.2.3.3 YHTEl SATEA e faftr & gama
5.2.4 gd f&or (Team Teaching)
5.2.4.1 gof fA870T & 3327 (Objectives of Team Teaching)
5.2.4.2 ol f870T &t cga¥amr (Arrangements of Team Teaching)
5.2.4.3 3T (Merits)
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5.2.4.4 GI¥ (Demerits)
5.3. ©F &iegd AT (Child Centered Methods)

531

5.3.2

5.3.3

534

535

5.3.6

5.3.7

5.3.8

garererer fafer (Laboratory work)

5.3.1.1 greremer fafer & aEr (Merits)

5.3.1.2 garmermer fafer & v (Demerits)
ggR e fafar (Heuristic Methods)

5.3.2.1. 3=dfifed g (Inherent Principle)
5.3.2.2. 30T (Merits)

5.3.2.3. aI¥ (Demerits)

grarsten fafer (Project method)

5.3.3.1 9l fafer & |@arer (Steps of Problem solving
method)

5.3.3.2 T (Merits)

5.3.3.3 &Y (Demerits)

gaear @At fafer (Problem solving method)
5.3.4.1 GHEA AU Af & @

5.3.4.2 T (Merits)

5.3.4.3 GIY (Demerits)

3MRTHA-AIAT fafr (Inductive-Deductive method)
5.3.5.1 T (Merits)

5.3.5.2 GIY (Demerits)

5.3.5.3 fa9#eT fafer (Deductive method)
5.3.5.4 T (Merits)

5.3.5.5 &Y (Demerits)

gealcak fafer (Question - Answer method)
5.3.6.1 T (Merits)

5.3.6.2 &Y (Demerits)

@ISt 39RTA (Inquiry approach)

5.3.7.1 @IS 39TH ¥ W@« & $r 3maegs aRfeafaar
(Essential conditions for Inquiry Learning)
5.3.7.2. 30T (Merits)

5.3.7.3. &Y (Demerits)

SYTFAITT Jefereled JoTelr

(Personalized system of Instruction)
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54

5.5.

5.6
57
5.8
5.9

5.3.8.1 STTFAId HeIGelT TUTTell & 32T (Objectives of PSI)
5.3.8.2 3 fafr & gg (Instruction Method)
5.3.8.3 0T (Merits )
5.3.8.4 aIW (Demerits)

5.3.9 37deilehel a1 fA%eToT AT (Observation Method)
5.3.9.1 T (Merits)

5.3.10 ’fAHAT JA™IH (Programmed)
5.3.10.1 HfAHIAT I AT fGAvard
(Characteristics of Programmed Learning)
5.3.10.2 3fAiAT 3 & [&gred (Principle of Programmed
Learning)
5.3.10.3 TASAT HTTH Bgle 3MTRA e a&q &1 @#for
( Formation of Programmed Learning based content)
5.3.10.4 3fAFHAG, e & gHR (Types of Programmed
Learning)

5.3.1.1 fAfAqarr Sfa faae Rigtor fafay
(Constructivist Biology Teaching Methods)

St faaer & fafdse sierer (Specific Skill of Biology)

AR (Summary)

zas TRl (Unit end questions)

g2l & 3ok (Answers of self-learning exercises)

Heedl I (Further Readings)

gregraal (Glossary)

5.0. 3527 (Objectives)

3 $HIG I FHAIC T HTIHR 38 AT glar arfee -

1. 3mg fRrefor 3T Fr aRenfa s TF|
2. 3mq fAeqor /A & (e gaf Hr [Avant f [agar a3 |
3. 39 fAetor /Y & Agca IR 39 I Rad & Qem & graey &t

“ARd 3g Tl
. 39 AT Reror [AfEr &1 Ageca, 3TN, IOT, AW I W ae-fAae w1
Toh|

sgreaTe fafer,

vedte fafer

T el fafer
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gor frayor

greTerelr fafer
TRRes A
et fafer

HAEAT gATET fafer
RTAA-fAeHT fafer
gealca] fafer

grel 3907
SgTFIITe, G2reT JOTTell
31dciishet a7 fAdreTor fafer
HTAPIAT 3rgeerT

5.1 F&ATASAT (Introduction)

fRraor Y F AT & AT S°T AT GaRT Fegse AL HAT AT HehATI
et 1 yepfa & gER 3R we & v 38 7 &% odewor & aRfEa aer
g &, 30 38F FAECAS e H g Hid gU 38h HRUT YA W 3T
Ifeieh A ganrT gred A F AT Fa HI 9 E fRIT ST g1 86 fov
g faffiesr Retor R_AfoT A rargswar st 1 v Fuad Ratd & 3o vy &
faffest faferat & &y ey & 8T g =fgw 31U 38 3Idehr wAer 8 HRAelagds
FT AT Al Raor (T & Jw & 9@ &6, Reor g (@hfoan @,
faftrat va giadaal & 3ecR S glen Hife qEead: g4 Rgor Aifaan, At g
IFaAt &1 3 v & FASA ¢, e THT AT 8, ST el H folee 3o &

FET (Strasser) & IR "a1or AfAAT I Aad gt § oae Reor &
3223, faeadal & cgaer URads, Uredasq HRITAANOT, 3R 3fra dur oAt
T g A e A Oy Fgeca fear mar g1

ara: frator AfaAT (Teaching Strategies) f1eTed garT 1 a5 WY Hierer’
cgaEer §, o facafdal & 3edi & 3qER c¥aeR aRads ae & fou gged @
ST &1

fararor AT (Teaching methods) fRrefor fafdar et s RAetor 3rfere
& o afSada (equip) et F TagR FF TSAT I § dUT 32 & Feafeud
g &1 I8 el # Ry avg & FarfAca & giod Fa # Hgre g gl

frator gfFaai (Teaching Tactics) ¥ 3ifAurRr § & gged feor Ay &
g frE gfFa SR weslca], <aredn, Tseid 3nfe & & fahaehr gaer &Y | &l
3Fd diel & a7 SAfadt ar sgg [@e carasw gidr @ aur Riefor Jiaqar g Refor
fafaat Mot & gafRa e &1 e 39a A=t grs-gees &1 oo Reror [fget «
Rrefor FAifar off e STar €, dfha 9 T fhar Srar § o AR smcasta: 3}
MR B &1 SN - curEae AT, wrierer At 3k
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e &1 faeanedt qg & vafoa aron fF Retes e T & gadt g § el
A THR FET X Fohall 3 Ig YR 3 & 3§ dfAd T H 6ol IS gl IAHAT
# Raor & fav geaa 3233, waarg qur Rares-fagardt arawut & cae & w@d
gU 3 Rator AT g dee @l 3ucsy § o Rists afamor ganr gerh
T & ggaFd HY RIGTOT-fRAT $ JHE Tof1 Fhdl &1 IIAT H delhlond AT &
S H @A gU T et i Siig faarer Riefor & fav femor (e &1 @ge s
Ay fAeafaf@a azat & eare & I@ar anfeve -
1. fregor fafer, fYeTor 32T FI UIed IR H TEIIH gl AR
2. freror fafer Fedenfae RAgedr &1 9 e arer g 3rdTq faeardt &
JeTdT, TR, T TUT IMTTSRAN I qfcd Fe arelr gl
3. TRrgror Y Folld ardiaRoT s H Tgsh g 3ATd Joldifeas afr g air
faeanfat & 3eafhar & fRete 3EER & arell g 3caEadd Fe arelr
gl
4, FH @@ (Learning by doing) & Rgled 372 framfierar X smemRa
gl =gl
5. fgmor f3fr @ afaeher @ @fiRe & & R
6. TA&T0T WIS HATHAT & ATCTH § I g TISCAT ol drell gl Torad st
g facardt gl SAERY @ 3ncAfaeard ¥ RIS ufshar # $WT of qur Ig
et & et T vgfcd ¥ & I arelr gl
fRrator ARt & 3 S & IgER R R & Fefipa fomar = 81
$o RETdea o go¢ Siediieash g Wcaar #, $© o Wl g 3nyfas fRefor
faf=t &, af o Renfaer @ #Aifes g Sramsmafia At 7 Gwea frar &1 Refor
Rt &1 gaife vafaa gefferor Rers Sfega dar sta Ffaga Reor [fet &
s fefar@a R [ftat gafea &-
(A) e Ffega AT (Teacher-centered Methods) :
()  38# Rek &g giar §, faeand aftor) Far e Hfad g 2|
(ii) I FUTCATcHS JHhR I gl &l So1d chadl AT TFIYOT BT gl
(iiy % canr feror F IuTTRear H AT 3RF g g
(v) 3OH facardt saa fAfwa siar gla & R afha |ar g1 oferser
70%  FAY Retd Sodr g
(v) oA fagamdft & faany, gorelicAsdr 3nfe & fav &g T =g gl
GIES T FT dRgs AT A s X a1 g
(Vi) 3% GaRT Fad A TR T GT. RO W &4 & g U fagaiiar #r
AACH® TR H AT & Gar arar g1 87 fAeAfaild WERET
fRreor Al & afFafaa frar w=r §-
(i) sgrear fafer (Lecture method)
(ii) gefdier faffr (Demonstration Method)
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(i) curea degd wed @™ (Lecture cum Demonstration
method)

(B)  sra-dfega A8 (Child Centered Method) :
(i) 3T aTeleh Y RIETUT T Fhog AT SATAT &1 FHET BT higd glar &
(ii) SHH dTeleh T ATIISAIS, TR, F, FoldlcHSRdT MM I AT H I@M ST
gl
(i) ST TToIF I TTKT IWT AT § T Td-AATYSH HGT AT STem &
(v) saH Rare & HiAF AR aRfEfadl &I 3coed e gt hr ogur
AT T gl &1 RieTsw 319 T F arelm g
(v) o fegd R =F e F Beed ) 3meRa @dr & |
(viy B @Y F dRGF Ad T & [T FAAcAS T HdlcAS 98T [AhfAd
gl
SHH AT Ader Retor Rt e afEafaa fear = & sud darg, o=,
TR UeTT 3T AIFATAT &1 318 ¥ 6 oot § -
(1) grarster fafer (Project method)
(2) gaEETT @A fafer (Problem solving method)
(3) IWTHA-TAIHT faf¥r (Inductive-Deductive method)
(4) TR A (Heuristic Method)
(5) 3=awur fafer (Discovery method)
(6) wreremer fafer (Laboratory method)

5.2. 8T Fiegd FFOAT (Teachers Centered Method)

5.2.1 sgrEae @Y (Lecture Method)

e Aty gaifes uiier afer § S adds & gaifas 3meaer R ae
& 3Wed T Tl G &I Sl &1 FFEHAd: 30h TANT H WA, HAdg d HH
RS dTell glel o HRUT & SA1&dsT & Ad (Lecture is dead) A & 3Wied T
TR FAgcdl HH AL §S &1 T A TUERUT H 39gFd A & T Had
HaacAs fafer gl

SHH HEAUF Feg [90g BT ¢, Hael ggl ik giar gl o7 AfSHT sar
AT @9 §1 Ig 98 3919 & oS arT ot 7 AT T g 1 [ giar 2
5.2.1.1 sgrear fafr & ug (Steps of Lecture method)

Ug - g uhhar f9ad 9caT 7 ggen & W & ¥ U A Srar gl
$HS YHT UT e 8
(1) =T i T avg 9 geor RuilRa aer
(2) 3EAYH GART ASTeAT FoAlell
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(a) RYeToT & 32T HERT e

(b) BTN &l qg ATl freRoT

(©) SITEG T FRAT IR AT

(d) 3T 3ETE0N FI TATA STl
(3) AU AR SATETT AT AT GEI AT TUT BTET GaRT TGOT Hedl
4) ORI GG AT
(5)  HedmeT
IETERVT : TG §H HIGA & T YHUT HI A AT & 9grer § ar gd o) & qd
A, Reor 3Ry g Rwgarg & @R Reor gt & e #@ g
UTSTaE] T FRET IR L, Jaor # et Reror oeg ghr -

1. Sifad R & Heroed T ARG AT Al & Feoraed Hr Jofar
2. Sha & Tl W SN - §Af0e, FAer, aRfEfaH g g Sha Asa
3. ST & AedRe TWISA I dod - 39T - Fcdh - DIAHI - Tollaged

fRIgTer 39a 3MH-9TH & GATEIOT § IEEI0T A 3RS FAT W GEJT HL|
q16 T AT o IR I TAheldl Bl TdT HLI|

SUTEATA $1 FIETUT SIGEAT : - 30 FeUNT H fAGTH Fog H 8T g s oY
B 39 [aR RNae & ATCIA § Aeg ST F adT ol ¢
5.2.1.2 3@T (Merits)

Tl dur diEhr (Wasely and Wronski) & sarear fafer & 39 @ o)
gt T wifta Iag §- IR FA1, TASEGOT HEA, Goi: ITclhe] FAT AT FHIET
AT TUT TAVIaE] T qUT el
el g RETTaer F, 39 Il TUETRUl, FHAST 3cTodd el TUT 1 &l 3E0d
Fel & foIw 39N FarT gl
(1) Ig wA @iel g 37e9snyg & [(fy § |

(@) FHT FT TUT (HA AT H 3HTH A1)

(b) 5 & FUT (VH T Hs OME P I & A 3eg 3oAdl- 3ol

HASTA &7 4H g HelIdh AIHIA SATMG Sallel I Idd)

(c) T FI S (JIFPTRATAT 3T HT ITITRAT Agh) |
(2) dXACHS AT vd Vg fadee g (Shael, MTcashr gq) Fafcas
(3) e, Higtd Td g afd & Helel dTelll (3reaATqeh FIaTd HodSe d Afshd 3egpra
AT & Fifeh TS ST T€G T HA AT H A0 g7 ST & 1)

(4) diféheh A HISIdT ¥ TATAS Gl § TUT eATh dgl AT 75 T3 1 AT &l
g |
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5.2.1.3 a9 (Demerits) -
(1) T8 ANl [ § o AT, sar 59 wa &) sadh sl yafaat g
ATAATIHT FT AT AT I@T AT
(2) Fad THiA Hiead & AT AfFa ¥ s@gae (TAeTcAS® F 16 FHr AT Bl
(3) ol # Alfes T A R A T 77T FT [T AT giem &
(4) ot @ dafaw fcwor 7 dafae [ @ 1 = &1 giieor g Herar
(5) TeT &¥ T TUGUT el oh ALY Plg YT IT TcIaT Toaed el gl arar| Fdelr ol
T T SAET B &
(6) X Tr@ (Learning by doing) & f&gled FI agesr &I Sl g1 37 g
faare faToT areafas 352 & |ATd & T gl
(7) Ig Solldifedsh HAaar & Aol wefcgardr _fr g1 oEl & e W & quia
¥R e gsar g
(8) ToioT aT3iT & TIT Ul shael 3=a HEMINT H Yo A A
(9) Tareard T gdfed FI HA FIT gl
(10) €T SheguT 3% THT dh 16l 1§ Uel A TFaT &I ARH & AT g
(11) F© IAH GaRT ATEdT H fTRAR, Yes, FAT & 3w, 8% &, &1 Q9w
e fHcaFadt & et & cae fr TRearar &1 g 31
5.2.1.4 sgrea R &1 931 (Use of Lecture method) : -
T TUal W carea A &1 gaer gemar gar g o9
(1) 7T TS P YREH FHIT 8l
(2) TTHATTHHIOT FHLAT &l
(3) foreT defess fr Sfiaeh a1 Wfagfae geoifa & ok e &l
(4) FFA AT H IIeTHA Al U7 F&AT g
(5) I8 HideT g Hglfede TeTasq fSaaT Ygdel TFHT Fal & & TS LT &l
(6) UTS T FRIA a1 &
() Ig 3T H&M3T & o gl g
(i) 39 ¢aRT T THAY H facanfiar & 93 FHg &1 RNayor fFar s T g
(iii) 78 Temf@at & gaa 7 e ooy § gfafara s g
5.2.1.5 =arear fafer & waher &g 3T
(Suggestions for using the lecture method)
(i) ST ¥ qd AT g€ & ecR@Fdieud Y 3fad 3G Gant Aefe g &
AT TR T T FRAET T el AT
(i) TRITRl A SATEATT G AT AU ITIRVT, TR H 3dR-ISMd, gld- A,  3HTdTsT
3l &1 e @A TR
(iii) TEaTaeT, fHAHI, TfAfCaaoT a1 AR & FHY 30 A &1 9T o ST g
(iv) ezt & 1T AT I @S U IGAT d9meT arev for fagamedt a#sT ® &
ar AL, T &Y oW, Al 3 W T Te gl aIfRT
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(v) - # U9 9IS FACT W 92 Ygd (@ dIigT| T HalG &l JART - el
TIRT SO AR 3d:fharcH® & Tohar Bl
(vi) dafeter T Sfigelr ar foRdr sfaser 3nfe & UfagiRe aofed aerm g ar I8

IHRF &

(vii) TR & AT Th SHIg s (gh SO gl ol dIfgV, 39U T
RIS ATTHR Gl olell AT

5.2.1.6 <IT&A & Y& (Types of Lecture)

§T3T, 1978 (Brown, 1978) & Ul YhR T SITEIT ST -

(i) ATIHfAF e - AfAHRI: SH THR FH1 GIA6T FAr Sar g1 Avgaeg
HI difeheh T A AN TR T HaAdg hdT ST &l

(ii) Faffpa SATEANT - YaTg AE & WA fANIaEq 1 HAA JTT HAET 3T,
BIT-Blc @usl # fOwed s areds Ar Srdr g1 S ey A1 Sieg SEId Sl
gafteoT 37|

(iii) wHE Ffega sareae - fREl [ARse @Eer # qur 3§ gEeleud
deal & IgaTee, dXdl AT el & YR W AT & ddhicus A I 9&dd
forar STaT & | S SoRfRT well T 3cue g, Jnfaa s nfe

(iv) JoeHF SAEAS - g A # Seqg3il g uigal & fafdse It
A3 T AT SR JeleTlcHs FT § FHSTAT ST ¢

(v) T SrEgT - [ faflse 9Rom & euer F @R UREH R Sirar
S TF & ATE-RAr S Aeaet F R_ffeAar & FROT S I
soloh 3ifaRed AT g 310 gorrdr gl -

(vi) 3rea: FraTcR® suTEae - sEA TRl fOWT avg @ TS ST & A@Y-
1Y BET ¥ 3 (shdl &l § T TSN el dIgTl

1. =greaa @ & & av @y

5.2.2 Yl A (Demonstration Method)

Yool - deAlioleh Ol T T & &I H TEJA Pl deheilenl SN H Fedle
Fgdr gl AT gfhar & SFae A AT RAvg-arg & vy & 7 ar s ar
ag AfEase: #H TR 87 @ urar § Safdh A fawgaeq &1 A 39aTed TRl Ear
gl v fafr s Rgled W 3meRa &1 39 Ay &7 Rate v dgifeds 3=awr &
qaTdr § dur g & gl
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e fafer & "HAF & 3 (From concrete to abstract) frator ¥x 1
AT R ST § St F curaeiRe e vd 3uael g7 §1 59 R et o
& FHS TANT H Y& Xl ¢ 97 e § Feafeud Affte uall i sarear swega
AT §l Y& & AT OF T AT T &1 $H IHR UIS gravslw g S #l
e 3eded ReTe v omE fr gre J IaR IR = Wt &1 5w [ F ot fr
fAdiator va aF afFa &1 s waiead R gar §)
3STET0T © el fafer & Revr &7 g9 @Wiey ueryt A 3afANeT e §g
Rt & g e, Rer 32d 7 QYT aeg & HUR W HAHAT &g Herady
deal f Raffiest [ @Rt Sfg FR AR S deRia fRar Srar &1 S gedr A
afe 5 e fr ST A § O @t & a#er 2-5 TH gedr @I, 3 I H
The W Bl o I FHWT | AT 3UST weh T@ H 5 ASA A FargRE 3l
STeldl| 319 Bfd # 0.20% SBRAASA HIIASS STeier ar G@ar & del & T Iemer ar
IAT § SN oF PHAC H IIRYTT ATl &1 30 IhR 3Hed: I SET WEROT &l &
Yeel SRl GHSTAT ST Fehell 2|
5.2.2.1 3@T (Merits)
(1) Fdefas B 0 - 97 R Fadefas & =ife avg oEr & aFs
g &1 3¢ TauRg & TrEdeReT fAHfld FRe & 3ETR ued g g
(2) RwIaEg &1 JfF TIAFIOT : - YgT & AEYA ¥ JAfAs "geansit v
31T TISEERUT TFHT § | aedfasd 9erd Fl foharcAs §9 H W TAHhd 8
(3) TR AW : @t § AT ¥ ;- "EAT F OFWE TURN gHEG
facafdat & ARased W oisT I g1 R & d@a g oo & sfegar 3ifRs
iR gidr 81 oz fgeal & Tose &7 ¥ A3 ¢
(4) Rt & AT suged - e & o g7 3R afeqd & @Tfic § veda
HUF 3uged (Y g1 yads & e Rigtew &1 39 P01 war &1 3T 9%
fRrefor faegait &1 31fe Tose A& F e &
(5) ®# @dfer R - I TART & 3T I Ied 3T Fegard g dar
3% e AT TRIEA T @RT Tl § FTF FROT SHET F F 3YGOT A8 & Tohod|
3 FEATIS Y&l SaRT TG SHHN Thel WIATOT X TY FHI gad 8 & gl 3Id
Ig HA Gdiel fafer gl
(6) Reaf¥al # dofas dcal & aeawor & v IR & v i 7
aRoTH & dchid A d BE # Yae R I AT N GedesT gl & 3R 3o
Ffae & 31avor & fav IRT T dicaRd fRar ST dhdr g
5.2.2.2 &W (Demerits)
(1) Trer Ffega A & R #r g3 &= & o e 7@ &a aran
(2) T BTN AT YT & AT 3907 F R INTT F IHGI 67 H 91 gl
(3) AT AT & AT HS TUT AL 81 Aee g 3R gfqsmre orEt &
AT SHET & T UF & I & T S g
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(4) Fad T© ©F & FihT @ Uid § AHUHr o ST ' 8

(5) aX dr@i (Learning by doing) & f&ged & foIT I$ Agcead 1@l ¢l

(6) TANIRATAT FeaadT fera Pierer o1 fapra AGT & Irar shaar Hifas aam=r $ir
AT SATARNY TeRid i S &1

5.2.2.3 YHTARMTS Ud WhA Vel §g T

(Suggestion for an effective and good demonstration)

(1) 9&e ¥ qF FHAT FRAT IR & o=l A1

(2) 9T A UETT H Id 9T Fh ¢@ ol dIfgu]

(3) UGTd 3URUT JAT TFHT F3-AHR HI & dAT TGl AT X Fehrel &Hhr
TfRT cgaedr g1l g Y €O (@ Aifgu foh 3ueor @elt srEt @l Sk
YN fe@rs & T Bl

(4) AT X G YT HAGE A&  FARNST & afF vgdsT & qag -
IR TS o FEA T3] 96T F qd BT A YeeT H 352" ¥ose fhar S
AT qAT TANET Foaeddl g A &GAr S arigd| Haer orai & 39l a
favgarg wrafaud ®ig @ 7 W

(5) AR Tre=el TRRT forg=y & T egmve & gavT 3nfEa € fheg
Yede & HHET GAET H BISH TH dh ST 3T G ¥ @y B ghiea
T Hhdl g

(6) YT & NI BT Ul g dr Rtk & 37 amard geda & a7 &
Aed FHAT AT

(7) ot @ e va fAsesi B 3ol IecR-gfEaer W faEs @ Rl S
EURY

(8) UedTeT igdr & TS & H fham ST T1fgd| BIC-BIC ATHIEAHIOT ATY-ATT
fAoheld ol ST AIRT| e T oaT YeTeT Hlfed 3cdesd I Tohdl &l 3D
o ggdfe & 32T & P T F &N =@lRUl gedd wAId W R
A 39 fAdeor g aRomAT W T4t Her arfed|

Ve 1.fAFET Ud ARFAT TS o Uedel & 33T 3N 3eeor segd Y §-

1.3 vd dwelhl YRl #e & | geHelt # w1 AT AR Fodh A
o faeafed Al & FHAET TF TASs T
2. a&g ud fgd (Specimen) | fafde ghR & gou, fafeie v & e
EHMRGECEC)

3. fpdY "ear FT g2 g fd IR IATH FHT 91T

4., azdt vg RBeead F gaig | IRALE. U9 Sseg drdl Fr [Fadr &,
FTT 9yt & ST GaRT dlell AT

5,319 @ 3HPIOT W UEA, &, O, S FeAd|

6. gHTAT AT el AIST gfig IR 3T &1 Ud dIUshd &l J1d|

7.3 @ R e & foU gEEr | QU H 9UERd F1 393N, FERET &
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gITelall YAET H Sidl &7 FSTeT UehedT|

2. gedd A & o sty @y

5.2.3 =qrEgA-9ge R/ffr (Lecture Cum Demonstration method) :
AR aRfEfael & 3T I aaife 3uged, saaeie a 3uaeh f&afer 8
30 A # cureae /Y & Qv yeds IfY & 7o & o & a9 € dur 58 f_fy &
HTed THTAT Sl &1 Ig fordll off 9¥g T T @ HRIYUTE & aedidsd &9 H AT
HUr &1 et & off fFar & gaica 3aEr R o &1 308 ueeT qBet T Jedie
H AT ¢ & & AW Had g1 fedr gear, akfeufa, avg anfq &t seawa &
faefdat & a#er ueiRid X 38 Tase e & 39 AfY &1 €47 giar g1 38 e
facafdat & wAeT avg & Weid T TISC HAT §, d HAT-HAT T 3eTehl HRIdT
odr &1 38 O garr Reor & e fagafdat & 3y degar g aRawr & e
@M S Arfgu|
3EET AT & W 4@l I WeT SATd Tl UGl § o faeandar &
gAeT RAffiest @y J@en, S8 o1y - {Ior 2R 3nfe & f&Et g Y@i@E & ggrdar &
IE FAT FY SITEAT Tfgd Y&l X {WT ST FGeheTT &1
5.2.3.1 @1 (Merits) :
() g AAiAe Rgledr R 3meaika §1
(ii) Tg AT g 9 HT e F A WAl &, FifF el T@aF TIse F:aT g
A hael Ueh IUSOT T ATl Bl & aUT et My d AT gdeh
YEde Y Sl fAwrag T TS W &l ¢
(i) g FT 37987 A IS IEG I3VE FHY dF I T ol
(v) Tacamdf danfas [ g daf@s gt fr 3k IRa @ &
5.2.3.2 aw (Demerits)
(i) "geh @ & Agled T 3agele|
(ii) facameft Faer st et & & wfeha wa &
iy =T eTP & TN FT W1 &, 3 Jg e wfega A g

(v) 3OH AfFded fAeaddr & fAgea &I fdgelen & A § Td T TR &
faeardt v & aifa & fowra axa g1

(v) el 9d AR o gt H AT IUGNUT & TIE gt F AT FF JYHATE @
ST &

5.2.3.3 YN SATEA-geeT & AT
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(Suggestions for an effective Lecture)

fRraTs @ geqfaeor ¥ @@ uree g yedld & Al S ot arfed |
et Fr dgifeds T g FFaetl TaSC A gl F T THET g &l
18T P Yo qd AT AH3T FHT TATHTT I olell AT

gedied faeafdal & &R &1 gl aifed dur e & seg-ved aHd &
HTERTSATHR FANT el AT AR |

5. faeanfat &1 3MaeTshdgaR Fgder o= @ifgd

P w N PE

3. rEaTA-veda JFf & oRarva &1 |

5.2.4 go fAaror (Team Teaching)

el A AvFar F1 TS v 3@ R gorr @ar § 3@ AR &
WFERETT & & Jafeld Tehel 8T qgfad & Jorel & & a1 & & 3ifte et &
g 3R 3 awT-fadwarar & o ey # gred aarr Srar g1 9
et fafdea Frat g qfFwnt &1 Haw wwar &1 78 Y 5v Rgea | &7 F&a
¥ g # w1 e @ 3T T 3 el 33T uta g1 §

aol TRIGTT 7 & U g & FT # I gl AT & FAE/GAR FF XA ©
AR g &1 Aar @ A Fifda eIt f ofd F T FE stear 3R @I F g@rr
a1 FAt A FACTT AT g1 g Reor A waiRs oy Howiea g =g
el @1 FFAfoa fFar ST & aur Refor & wHfd & IGAR g & agEdr &
TqEar # AREd fear S g

gFT (Trump) & 3R, "gol fALTT v cyaeam §, o ar ar ar & 3fs
fRrater ar ar MR e gag & Reor ke 3R Heaiwa Ef g g I a8
T A W & aur T Hr [fRrse gfqsm 1 o Refiat #& g &

ufe (Shaplin) & 3[R, "gel R Tk IERElcAs eqaedr ¢ foas
fIeTr gof dur faearft e @ & wa g1 TEH o A o & HUe fNaTew
3cicTcd & Y 2T HA g’

ges tg-3f3@ (Harld S. Davis) & 38R, " I8 fardl 8t YR &1 fRAeTor gt
TR & T ar a1 ar ¥ e e 39l Seaaiat &1 Hafdd g sgeagel
¥ 31T e & et & fov arel & Aeaarafeud Jietelr Ja1d &l "

3 g AT v geyateyd RAeor cgawdr § fEd R ¥ F3 femnAr
(TARTRITAT HETdeh 8T, qEIHICATETLT Wel-fa & a7 31fe) a ezt aiFAfad
g & Jur e A &Y ¥ T Riewh Refiat & Refor vea R F ScRerded
331 2
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3CIEX0T © AT HIATASAT FaoT &l AT T ggrelr & al, IR Sl Asel
& Sitgel 9= T gfder & fReTeh gary, HAT &I & TART & fT ol Sl & HRoT
aAT HERFAT & Affest AIAT F cTreaeT Hivd H Ga7 IS GarT Jq7 HF
fafeesr o & RET g YEfEr garr vl =T wier 7 ga7 Rists garr fwar
STERTT| SH Tl I &M 8 & 10 d & ARt &I arefes &0 & & & g
CaNT YGIAT ST AT AR iRNeTeh GaRT R cIaedT &l Srea|
5.2.4.1 g frator & 3327 (Objectives of Team Teaching)

(i) Rreteh wAE™ & fARIVEAT T SR, eI g eTHanst & g

3T &g

(ii) 3feicersT A&TOT I I[uTaeaT UR &g

(iii) ozt v degdr g AT & AR FaT FaT RASToT Y gy

T |
5.2.4.2 g farator i sga¥dT (Arrangement of Team Teaching)

got fRIgtor i T YR & <IIEAT I ST Fhehl &

(i) T & GEUT foearey & fAffiesr Aol & st Fr ol

(i) T TEAT & U &F aumT & Rrefdht a1 gof

(iii) TafFeer TTATHT & T & AT & feTHRl F ol
5.2.4.3 3T ( Merits) :

(i) 3ucey Sifde HETAT H IUGFd 3T

(i) facanft & dresr 9 saraaRs gorfa & 39gerd 3w ya el
5.2.4.4 g¥ (Demerits)

(i) 9ffaIT et &1 3799 & |

(i) 3T Aged TeTAT o g W G & TGN H IHgH AT & HRUT THIT

T FFEATGLT g B

4. o A&7 & ar 37T TAZY

5.3 ©IF shiegd fafadl (Child Centered Method)

5.3.1 wawrermar fafer (Laboratory work)
gaTeTer fafer 7 ol F SAfFaad ogeT IpTal ggnT T aedr & aRfd
glel T 3EEX AT AT g1 S AT Ured AT @ 38 FHaferd 3Made e AR
T et & & & S ¥ et cafFdera &9 & wererer # g3er aRd @
AR vcFeT Hal GaRT A-YCT FA gl 9 T9F 9aT0r, AT s v gann
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aRUTH fAshrerd & duT s 3rgar Bgled & & 39 Ueal & gfauried ¥ 81
38 AR 3 geTRner & g 3T g g

YR TAT-TAT R Fefdat fr Gramd &1 Fferor a=ar @gar § au
HITFAGER I faeafidl & gegw uggex Aéee, ARTgee ar #@gIdr &dr
W{/amT gl 38 9R eags H gfFe 57 [{fg F 3R 30w s o § =ife 33
e faeardt @ afafafedl @ o @l usdr €1 su fafr F fagandt oo afea
TH dEd gl

3ETER0T : I At & od THE T ST F FHEAET § dr 38 TR
H of SR 3T AT T Gl T HHG TUT I Tehoadl IS H TN c@rT
Tad: AT I & TIT FHgl ST &1 TUT W FHE Ad gl R 38 Rers & foast &
&gl ST gl
5.3.1.1 waeremer f3f&r & 3pr (Merits of Laboratory work) -

(1) #FNdTfAE [{A - a8 e Fadaae R & God o ' & Dgar
gl 3HH Tq§ AU AT Slogdl T FAFRMAF T IR 3o [AFhrad Hdl
gl

(2) Rrator RAgedl & g - I¢ (Y " YT oA " 99 F JAT aUr
FH-HEeT 3G FAgcaqul fAgedl & 3k &1 30 fafy 7 et &
IS oRYH Heua A e TS

(3) & R @1 TR - 38 R F Rl w st i (@ e
T RNE P I §T TATTT FAUH I ¢ o0 3o¢ dolfel afer ar
SfRIeToT uTeT g & | gger et el geEem R fAER w7 e e §
qAT GART & GEA AT Fh AT IR Il I g dah [hdl o
aRomA W Tgad &1 59 aXE IE AfYr rgeue v seavwer @ Aty g g
T T & et & dafas eRewor & e g g

(4) we @ Fosedr v Ruar - 39 A A o 3RE @ AwUF st @
39T I AT WIod AT & JUT TG & YcI&T 3qHd U S9N SaRT AT
gIed T ¢ foad @9 deifeasd Ta A ard 8 TS T W §ef STl §
qUT 3T FaHTAS FT Tl W@l &1 3 38 A ganrr grea far = e
I TIST Td TS FIm B

(5) F Fawar - 39 (Y 7 Rt & danfas awEl v syl ar g5
&1 3 g ANET0T A, 39T FI FH 3GE AT gl

(6) 3= IO FT RFEw - Rzl z@ /Y F w@wF 3w gy § F9 = §
Ao 37! ¥aT 39T FIH 9ol gIT H el T Had IS ST §| aodT &7
ST TAUT ATABT & Gl 3eleh TfCCHIOT H FUR 3Tl Bl

(7) SafFaera ARgar U9 WY F HGER F - 38 R 7 vdw Rzt a
3 Tarenfae I v afd ¥ FF R H TadeIar gt g1 TUT oIE A
Sifge &TAdT IqaR 9T Ry S
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(8) Ieagw vad fagmfidt #Y @we amm - 3§ (Y & yvaus R &
FAT-EAT W 3R RAST vd T (G T @ §oadr gEdl AR
facameft off 39ar gent & sifer sifd o e & AT sreaas @ fAders ud
FET oid &d & T 308 IRFINE TFaeY T¢ & o o
(9) IR - STefehl & R fohamelel W@ & U7 3o T A FT Td 3HegRel
FE B F FROT A FREAGER T @ FedeT O arareer 7
P W ol 30 AT & swar & afFa AR aaanst @& g fger & s
g AR wfasy & 3 g F 3T ARRS T4 2
(10) wg@er A swaar &1 fAFwm- 3@ Y A foeadt afFdaa &7 & o &
A 8 Weg 307 9 WY S # { 3 §Hg & faqmidar & @
JREIRS EIANET & I Y ured g &)
5.3.1.2 wawremer fafr & v (Demerits of Laboratory method)

1. 3% IwAfar - e geaeth @l g &7 A 99T GarT E uar
ST HehaT auT et ganr o faftse s s # ghear & 3meier & 2l
$H THR & FAe & fav vede s AfYr & aftes 3uged & Bl

2. s gdfeh - e FROT & geremer Afy gdfer o &1

(a) gavremeT Y FAEAT - Ig A T 3w g T § el e
H HETH WA JFd Teh IHeS JANRMET H gaedm gl el o 3mpfd
3RO & FT H GHMN AR HT Thd ¢ adfched AT FHA IR & HT HL g3
gl s &1 g @F g § 3R wel faeaedr 7 30 YR 9 $r caawdr Her
T §31 GHEAT §f ST g
(b) 3f8e 3reasr A sgaeyr - 3@ O & regos fgafiat =i

FdId § ¥ AT el AT gl TdAT #H Jafeld 60-70 faganfar v o« o r
He3T 7 57 AT T Yo Aded wfcd A gl

3. Reafiat & scafs amen - 5o Y 7 e & smr s & ™
3 AT T Y HUA- IS GART HIT U AT Tod HET Wog Fofr ey
TANT HFSeEl 3aTeh FHRAe A6l gldll ol Todi H HAWTTHe ATFAAT ST el
3% 9 g a1 & 9 Taded ®9 ¥ ad o dF JAT S0 GarT i h
sl & Hhl

4. Remfiat &1 et W R @ - @f &9 & A6 g gur "erdr J86
Ao W fagandft 3r9ar gAT ¢ wA g1 SEF 3T 3cag &NUT @ ST § g8k
faalia 31fe werar FAoe WX fagamdf &v & & fav g &1 Hg died WBd 8l
To faefdal & 3% T T© 1 FA TERAT HI IGRITST 8T ¢

5. frael #t FioarE - RNatw 1 FF agd HieeT g A1 § 38 gAs fagnt
A AddAAd Ud AFT T §T H FHASI I H@IHRAT gl & a1 3T F79F W)
3T AT T FETRAT Bl &l 30 Re d Ig Y 3regges & v disr ad
ST &1
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6. AT & HUeAT - 30 AT & a7 T IRyA & Ay gag i 31f%s
FEIAT &1 TAET T 3HH HAdT $HT AT FeT scane aof Gt sga ehe-eeT g
gl sl et wer garT 9 ees § O 3EAY 8T § Ha: AR et
AT THT & IS¢ I @ o1 3 30 [T & & 7 reams va ot g« &
AT &7 39T il ¢ adT g gaaaf &7 Jreasd @A #Igi & Jrar|

5. wararener A i ygda A @ gaar g |

5.3.2. ggRf¥e® fAfr (Heuristic Method)

30 fafr & Sergar R 3w Pesw 3% dgsd SEEITIE & hegld dohellehl
Pl H A & NP goll Usds AL (H.E.Armstrong) | SAHT Sed
1848 H dUT g 1937 # g3| 3 AT &I IqaueT a1 "Fag A= fR&fr & @ @
ST SiTar &1 38 A #F arele & 3eaves T Uiy & w@r S B

‘Heuristic’ ersg #ffa #TST & ‘Heurisco’ 2eg ¥ 3cUe g3 7, fordemr 3 ¢
(I discover) " AT FT '

sg /Y FT I ST A F7 T HF 90 3R 308 T&T 30F T 30F
WS T & TgdlAal & fow IRT et T § |

WY, AT & AR AT T HCAT Heqd-uT anrl e & s g
facardt &1 faetel & a2 9 Aged Fag A el dra@elr arfgd)”

&Ra¢ TeaX (Herbert Spenser) & Tse fFar & & "sTerl & Sdam &8 &
HH FFAT g §daT I AR 3AR Tder 30d ¥ 3% Feng g dee & fov
Weared fRar s

3 fafer 7 ol & W@ 3eAIS AT W@ & g1 e arers 9 i
gfafear g & 3R 98 3a% oRmewor §g AfhT & SaT &1 3MaRasdar 9sH W a8
freTnl & WRIAT I Thd § dUT IEATTH 3Tkl FANICAT T § AR TegeT A
g & FART Taedr HAT g1 T8 BrE f AWAE harelerdr 3R 3 Icgdar
F God T &g I WA qod § OF F$ M T T Y foew TR 86
W ¢, 98 3F 919 F o TTTRie Wwa & & 3awol & AewH ¥ §eT O 9ga
39 Y &1 3R @ § o 9% vd AfFas e & ATEIH ¥ Igd e §1 39
ghR BEAT H cATAIRAL, HAYT HFdeoddl d2dT Hedwol FHI ggfeadt &1 e ar
SITaT g1 O AT defeh 31Tt GARYTd do1 @ 1 F¥el &1 ST g1 Sl § AR 38
fordretor, «fea, faorefear v s-ugar # 3fg &l &, o s#fasy & weaw e
ITcATARAT FT IR &7 Thall g
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A (Hamely) & 3R, ggRiTes A & Reor & Fe aaet & 9@
T ST § -
(1) gHEIT &1 Yo (Statement of Problem)
(2) azat &1 e 9 IRvEIOT (Observation & Tabulation of Facts)
(3) IRedaTT HUA (Statement of Hypothesis)
(4) IR HT IO (Testing)
(5) f@sHY (Conclusion)

AT - : “3=avor A gg [T § S oEr & J97 g vt 3o i
feafa & o & & - R_ft Swd e aeqsit & vy & ¢ I« & oy 3
@reT & 3 TSR Al ST g1
Y. IR A & AfHr 3 A Aus awd qrdw fodr g

drerd - - "IEQ HAwoT AT F wAee AT AfYr @ 3fRa aftverer e
T § | AT TET g U W@ AT I

WHEIIT - AT IR UIGAYEdS T Ig A ¢ & S H wLel g adr
S FHE g FN €, 37¢ 39 YAR § W H ezt #r avaa # @ FEE O3,
arr ) @Y 57 o1 T o €O W@ S fF gHEr 3Edr afed & aE] o g ar
3ed # ag AT FT T Ao AT 9o X Toh '

S TN §H &g Thd & & e & eagsl &1 o af g @ar & o
facardt &g &7 & gREcH eI =TT &

g R @&AvneAs (Formative) § §@«eas (Informative) agii

3greor - Ife et & I8 @it w6h ¢ & o 7 diut & 0, 31fgs #r
Ao & o faeardt s@ i @ier wehrer weawor & R 7 sifefisle JFT g &
THIOT & dgd el AT IRFeT Foll Y 3R A g alegiel STord 9ie &1 fia
H I@H HT T & qd § T AT & FIW 9 F o F @R AT T @ & &
YT A & FW R H W ST ¢ FO AT a6 A il § b RGelell & Sl
F TR TS HH @ I g, GHAd: 385 Hls 39 § 3T g & o R@eAell &l
g TS ¥ FEUEN ¥ &F H gald ¢ dYT Sfeldl diell & U o S 9T 9§ doit
¥ Sterdt & foed A1 giar & 6 geerr deerver fRar 7 O, AFd gl § |
5.3.2.1 3=dffed Rgea (Inherent Principles)

(1) Fadeaar & RAgea (Principle of Freedom) - ©El & ART # T
YRR T STUT AT g &1 GF 39 RRABT & wwe §g Taded @ &1 98 Redd
3AYOT Hel I FTaded gl ol

(2) 3r=awurer fAgea (Principle of Discovery) - SET & &HA & &A
I & ST § 3R 3¢ 31f8e ¥ 3% 3eawer & o aRa fomar arar g

(3) #& Hr@sr &1 RAgwa (Principle of Learning by Doing) - 39 fafer
H orF AT T H AT 7T oIl dfesd Gt H dg Tfhd AT ofdT gl
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(4) 3TAfrar &1 RAgrea (Principle of Purposefulness) - sa fafer # oMt
& 39 AT 327 @9 & ag AfRaa waewr gaue &g ool wa § a8
fARad A 7 [geal & @ A &1 39 I9R Ig [ R[em | SR & &,
3 I8 i 3UNfar sfega §1

(5) aifé® R=aa &1 RAg=a (Principle of Logical Thinkings) - gt &I
@ gfshar qUuia: difées Riedst W 3MURd &1 3RHA § Tl H IMTeTHdGaR FATeT
R e g

(6) dufFas FF #1 RAg=a (Principle of Individual Work) - 3@ fafr &
TS DT U AARS AT T 379 TN & 38T 1 Far
5.3.2.2 9OT (Merits)

(1) pia: #adenfas - g R{AfY gre Adafas smurt w sma § F=ifs
HH FAET AR &g fafdes Aafs afdadr & g2 fomar arar gl

(2) TIR TG SHGEIRSE AW - el T & FeJaetled Hieh AT Jred
¢ St Tu1g gl gl

(3) IRt - AT H1 aidrEaoT HiRT U HoMG FlaT § JUT BHET H
HAREFT AT &I ARTeIOT AT @ & 3T fFdr TR 1 eRMEEAAT r
HHEIT A& @l Bl

(4) Icaveaidca & HGem 1 [Aew - 37 AT O Tan] 7 IRFA =T A
HTEd ISl § JAUT Scakalded &1 fas giar g

(5) d=fa® Tfewor F1 @AAT - oET A IRHH TETeAE, ARG,
fparelierar, 3McH-9Ta YRt &I &fdHar &7 fae gar §1 ag @ademor, odieor ik
gl e & fORIY Agecd & § dUT FRUT GHIG H HEGeY TUYAT & FROT U
dafas efeewor &1 s giar &

(6) IFHP - DHET H HAT YRR F FAAT - A 7 Fnar §, S
Ml 1 AAT disT FA AGHH BT Bl

(7) BHE-AEATIH WFGH - CATTh I dTelehl & IOT AT IO Al SAeTal &b
TR e § 9T 98 399 AfFA9IT Teud TG W ahdr &
5.3.2.3 & (Demerits)

(1) B A & BE & AU IEquAEN § Fife 3o iy aRuea 7E7 g gl

(2) TFT UTeTHA 30 AT & FET Jerm ST ThaT Bl

(3) we & el ezt TaT eT\ar & A @ &1 3 aIHT HemIT F
Reanfiat & O grng 78 §

(4) 37 Af & @9 &7 T TEI A KT 3¥F @Ay &1 TAT AATSA
warfe sgd il gl 2

(5) T facafdal W ea o d@3a g1 (IfE 60-70 fagzfdar $r e ar
an g [ 0l wemsdt & v & 3wl § S oEt i e w4 gl
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6) W BIET & U AHM e FFHT FE gl 9 36 [ ¥ weefeud
AT GHEAT T UIST-GEdSh HHIT: 39eledl 81 g

6. "ggRTex AT {aa Raor F @AY 3TN § FIA? TOve AT

I AfY S 3T & cugeRae W IUIRT &1 39 R_fY & fGwm ar
gade e Ud. fRerdfed o foham ar | fherdfcd ST S & s | gegie 1918 &
& Mo AYS MY 97 ymRIT fhar o1 5@ Y & Sv. T&dwa 3 quf R | 5w
fafr & gEg 3R W Raw § At srdyet R o smenfa @

e Asg I Aenfaer o [fey ver T IRIRNT = F1 97w Far g,
EIRCESICGINE

freIReF "Wioee 322 aqT F &, T o & WY WTfoiE araraRer F qof
forar Smar &)

Twae, "oeT UF TAEN AeE F §, O wamnfas oRfeufyt & qof
foRar Srar g1”

IR& (Parker) :- “Ig fhar #r v s & oad et & deer 3k
3297 Ui wta & AT IccRer s=mm Srar 21

ey - aRAeer et & areafas Shaa @ aFsfeud oy gaEar &1
gol WIS el & o 3l diE ¥ T g3 duT FHeeidiqgs gy 7 forr St
arem a8 # § 98 gl Fannfds aRfEufadl # werfae ardeor & & qur fear
ST &
grotere Afr 7 e Ragreal & gotar g g:-
rarefierar &1 Rgea
TR F1 Bged
AqRTdr &1 RBged
qrfSear &1 Rged
arETdehdr &1 fgled a1 TATAAT &1 gl
Tadeadr &1 RBged
T a1 Rgled
HgaFa=e & fAged
S & dr@sr &1 RBged
Secy, Ud. [Fedfesd & 3R Wolde IR 96N & gd & ¢
1. TeIlcA® 3calgd Weige (Constructive or Productive Projects) : aredfds
TIGAT AT SAHT 32T &Il §, S AlS Folall, TT T [AATOT AT 37|

© o N o gk wDhE
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2. FlcA® IT 3UMFAT Woide (Aesthetic or Consumer Projects) : 382 T
WIftT TcdeT AT IH9TET IHgHd & H AT &1 3 Hedeg F Wotge ol FHgr J1ar g,
S AT GarelT, FIlid FaAreT TS|
3. GAETASF Waiee (Problematic Project) : s@# sifges ufshar g g
4, IegrETeA® Sretee (Drill Project) : 390 carT frdT fAfad siue & gred
fRar ST §; S AR e, Y@ty dier nfe
5.3.3.1 e fafr & @ (Steps of Project method) :
1. 0
Fereeor - fagRiEl qarr efrar IR &, teRRad IR &, R Atsa @
IR FT, gfeadt F1 GaE, e 1 G [ Gedr ¥ 9dr™ S g 2
5.3.3.2 @1 (Merits)
1. I8 R aorar & @9, 3 & e qur yeg & [ 9w 3meRa g
2. Torar 39Ul e w9 #H EFQOT @i Bl
3. facanfdat $r ¥R URFT & 3ed dF el Wl § Fifh g a&d flkad g
Tose giar ¥l 3@ QAR & Tacdeaar & ardreRor giar §, feardt afha tgar @
JAT AT A arelr SR St gar &
4. Ig AAAAS Rgledr W MRS Bl
5. Jg IRTH T dlhdiieds AT g1 focardt wad dioee &1 93+, e
AT 7 haeaaT X
6. 3HH IfFdad fAeaIdl & HJaR a7, FaF FF e A ygfed, IcATIRa,
AR T 3fFcafed ARRT FeT & gIIcd JTE IIod &id & Jddr T
g TqSE AT e g g
5.3.3.3. @ (Demerits)
1. 9o, 8T T 47 3% 91 gl
2. 39 fafr oX 3meTRd qreg-gEdent &1 3 Bl
3. g & 3cafe 3mem fr Sy § & 39 Tl At g g3t &1 oA
g Siafeh Sfag ar AR e &7 et A & fAwy & gaed A
€T IW TR
4, FIAA fALT-YUTEN, Iucsyr @Y 3 IR @ [ & cg@eR®
gAT & 98T H AT gl
5. 3T HEHT & v doreel I 3eHdr el § dUT FAIT W ISTHHA Al
FHATCT AT HReFel BT &
3areor
(1) AT 9eNUT & FR 9 fAfse g & gguuar 39- eafd gguur, ay
TeNUT 31 & HReh! I T AT
(2) aiRfEafashr (et fafse &) &1 reage
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(3) 3NN 39ees, gRA IE IHIT & AlseT TATLAT|
(4) vFaRIA & AT e

7. g@rSar @ & & qor T Qv A@Y |

5.3.4 waedr gAY fafr (Problem solving method)

SHA ST I g {ue ATAw o o fam |

Ig danfas fafr o amuRa fafr 81 sad wavys it & gasr &
aRfEAfd a1 & S § T 386 T His FAT 3cel gl 3Hh 92Ad 96 39
AN & AU &g fAfay voamw a, e & @Fde # 38 gA e X
HeATteh ks 1 310 Fgeed AT 1A & HAAF g JTeredlcads Ride gim &
SOH UAS A% TATAT ¢l T T AT AT

3ameRor : fagfal & adAsT A7 YT & ded I§ THEAT Il § o0 F &
CART (I AN ) a&g & WE HAfde aF # $§ a1 § 560 FACAT & AU &
faT g@=r $r ufshar & Y@ garT effe fora & e gea W 3o vfafers s &
Wi g Ade 7 g Tfieqy # fie gea & 3w 9 O vfdfers saa & Fror
FIfFd H TOSC @S FE ST H FASHR ool GaRT fFE THER uerer for &
gfafers e W saar § w8 Tose T@rs &ar § THEar 1 AT HT g
5.3.4.1 ¥AEGT gAY RAfr & e (Step of Problem solving method)

1. GHEAT F HAT T I

HHEAT &7 T [dentor
AT § Goafetd Yeod (i) Harg
IRl BT TAHATOT

IRGeIT $HT ST AT IETOT FHLAT|
gTed 3iThal l fAReuT S|
7. ey Aedrers|
5.3.4.2 3T (Merits) :
(1) fefiat F donfas R T F1F = Hr sfAgfca & e gar 8
(2) facafat 7 Reder ofed, d% &A1 I [AATeAcHAS erfad &1 fasra giar g
(3) cafFaea Meaadr & gaR eTor B F
(4) foram 3menRa TAGTOT T TIAT ¥ TIod AT FAR™T BT Bl
(5) ST 3EATTS & AT H T @ HT Adlgicd [AFhfad F Thd gl
(6) T HHEIT TEJd HAT IUT 38 WRIT FT @ AT &

SEEG I AN
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(7) = AL ¥ Fatd faffiea gaansit & 3= didr & ged Her, @@ A
gl

(8) & IRFeUAT T W T &

(9) T IRFIATIT FT INETOT FIAT (ST &), TG S & JAT 385 AR
fret aREedear & FAIST # 3Uar 38 7Tad &g Fel & v aeg v Heer
o S

(10) I T Shae Taelt T3t 7 FATEET AT off T ST £ |

(11) T 3197 IMH-9TH 7 87 @ "3t aur gereif & sre-s1ia aRfad & oo &1 I off

AT ST E o 57 T 37T rar Heer ¢l

(12) 3T 3ot THBET STTFADT TUT IEATIHR o AT Teh ThRIcHS TaeT HT T gr

ST |

(13) 373 AT 3iTHGfed T dafe AAIgicd (TTeNT) I fad gt ST & | Tad daey

S it w1 R T |

5.3.4.3. ¥ (Demerits) :

(1) 9cds faw &1 RASTOT 38% gaR’T THT el &l

(2) Ig Had 3T HETT H 3YART gl

(3) 53U AT g 4 3iAF 9T gl

(4) YTecdr & TIE &g THcITe™l # qATC Hogdl 3UeeY o8l ol WHAEET AT T
Tear R & 3R I® @ar § & wEew gAue Y Aefds Reaa g
AARAS fAsHst W o G § STafh Tiolel shael WAMAS S $I Agced ol
gl
TAENT gAY Afr & gerd a#y Res &t eare @er afige & a@er

et #r s/ 7 Awfd® T & 3k a6 aiiRul

8. wAEwr wATyTa A F @ v AT

5.3.5 3meAaA-fAs#Ae @ (Inductive-Deductive method)

amAA @A (Inductive method) 3@ fafer # facamelt &1 fafayr e &
aelihel A §U TIT vy Ay T Fadr &1 @#ATor & gar € o
g [y off a&g &1 % § dF 98 A & IR R §, 399 &7 I8 vy e
¢ T ol 7 3T (carnyon) AfFd gl & foad @l a3t & 98 3wl 3R
diud &1 38 yoR I8 ffise @ e i 3R e B
ImAa fafr & ug (Steps of Inductive method)

(i) frelr geor & 3rgER faflrse 3amgeott & gegfaeor|
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(i) faraTor FHTET|
(iii) FTATEHEROT garT fAgH & fAAwT|
(iv) fT&Ar &1 adeTor v gcarde
5.3.5.1 3@ET (Merits) :
(i) d=Tfares gfeapIorT T raciiehel &THAT T A giar &1
(i) 9o AT SATGEIRE I TR gaT § Fifeh dTelh TG deh J1@dT g
(iii) Ig§ AT 0, G g cgreor & fretor & forv 3if¥es gl gidr
gl
(iv) g difches T AAdATAS fafer g
(v) faFsT e & faganfdat & fow ifas sgaeh gl
5.3.5.2 & (Demerits) :
() 3= Fam & et & fow vl 7 &
(i) 3Pt T e R & 50 R & Reor &7 @@ €
(i) T8 e afa FHr G g, a g & &F @ W & foswy grea
AT ST ThdT &1 F5 IR STecalel # o sy arera off & Ia &1
(iv) urea fasest @t e _afr & Srar e s gl
5.3.5.3 faor#Aer f3fr (Deductive method)
I WA {fT & i gidr 81 3@ Rfy 7 Rt & a@er aavas
AT S garm Srar § J°r 39F R FEE i goaar fr Sg F A 3eron
garT gfSe F el 1 75 R awew & AR Reor g7 w) sraia §
9 (Steps)
(i) ST R HRA AT 7 Rgrear &1 gegfaao
(i) faferse el dr gegid|
(iii) 3STEON & [ATAT § FFaferd T g HEATIA FIaAT
5.3.5.4 3T (Merits) :
(i) Tg afr Tor afea &t serdr §, Fife faeandt gt & o w@a § |
iy =¥ Y grT FgaAr & Faar & ST A T 8 S g |
@iy 3T Fem & At & fow 3gAEh |
(v) TAF i gad g §1 Tregsma fedr & quT & T g
(v) Ig A fafer fr e Afy g
5.3.5.5 & (Demerits) :
() I§ AAdAAS RAgedr & famlia smmefas fafr g, Fife Rt #r @
#F uiRa [aAT &1 acada AT w1 g
(i) T§ T & ggfed & AwfAd HIr § 991 o= @Afer g danfas efSeeror
# AT Heer 7 @AY §
(iii) 9ToT AT IFTST T AR B &, faeardt Jemad F ] 2
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(iv) Tefdai = fasey q@ & & A giar € 3 ¥ g1 @ Ui aur o,
Rede g @ 3nfe AafFaar s AT 77 & arar €1

9. IMIrAAT-ATAT AN & rsav AT |

5.3.6 FeslcaR Af&r (Question - Answer Method) :
fRrgtor & waifdes wre fafYr gawta & (Socrates) ¥# o 39 A &
SAET fohdT ST o7 s 38 el A (Socrates Method) & s & 8T Srer
ST g1 58 Afr & R_ffied yvR F uRal T 99T R Sar g1 e @es, Jeae ar
3 Ho & g Thd &, et Juft & oo THia 3maRa g9 &, #Avad Aol & o
HefdIGIcH, AT alel AT IoecAs gld & Td 3T Al & 9eel faeerror,
TRAYUT UF Hediched MR & Tohd &1
FHId & MIER Iadlea? A & et 3mmegd =RoT §
1. IR&AT &7 HARAd §F ¥ AT LT
2. 9ot 1 et & dHeT 3T FHAFAT W GG X AI A2
& gfad 3T AT I IcUeed AT
3. faeat earT g T 3R 7 3o¢ G ™ Av A H Ty &
fefla e
5.3.6.1 3ET (Merits) :
() Tt afra wa § aur 7da = & 9fa oag 8l & |
(i) At # ffcafea adar T danfas | &1 e giar & |
(i) FANGATAF el o 3meaRa gl
(iv) ©TEN HT AT Gl [afse gAEasit g SioAgal &1 A g Al @l
3T
(v) Tcafiat & AT & Ao H 39
5.3.6.2 Q¥ (Demerits)
() Fe-walT g8 AR RET qur @ g s &1
(i) I8 Tog & qf R 7@ 8, 30g =g R 39, =areae _fY anfe &
eI B
(i) 3T Y & haeaga & fafdrse ufeTor 3maas &ar 81
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10. weAlear f@fr & avor @A

5.3.7. @ 39RTA (Inquiry approach)

gt 3uneTH, g (Y g St B & fadwsiicns Reas & arafeua ¢ |
ARl ASH HRGoA TS ol TH. Al TH. AT Fhles BESAA o Siig faareT
F e Tae g9« | ga G, Tww Se fTaa & aaeant & wao
(TReATcaR) GaRT gl fohdl STel oM AT Shia faarel fRASTOT &7 aTel shfegd FTO&T 3N
A 3

@S 39ETH #H B "eHifar # Jfg @it 8, o1 Sha e &1 fhar &9
SWAT & duUT 3aciishe, ATYA, gafiereor, aulel g sy fAererer i d@ar g1

USdIS Uh 3320 U1, o8 *iegd sifgd uhkar & ot @ o & ured
SN FHT FHNFOT FA H TgF gl gl FRA T 3 (1984) & AR, I«
FS B AT TEIAT AT Aglead H @or § AGARAS gfafei o gder F o §,
39 GAY BdiS IREH g STrdr gl
5.3.7.1 @ 3UNH ¥ W@a ¥ A araegs Rt

(Essential condition for Inquiry Learning)

ISl 3URTA & TR & o ¥ g 8T 1 HaThat, JAeRmer g arHad
3YSSHIAT T 3T Taetiel A1 g Ig HTA: Wihar Ffegd 3umemA g, fawa avg
Hlegd 6T 38 3N H R AregAt fr e ¥ Aeardt @t 38 araEter &
3ed: TR ST F UeEl @t JAd AT wifed gq 9Ra fRar Sar 81 39 3uetH 9
WrE@ar & T 819 Ft 5T JhR &7 ardiaRor f&ar S=r 3maeaes

(i) e dT

(ii) 9IoT

iy  foremar v gicd &g v (FRar &)

(iv)  Te7 garT 3MaTs AT g

(v) I Fr A eawdr

(vi) TRt & Affiear-gdes segfdsor

5.3.7.2 3T ( Merits) :
i) HedReh IO  sifger &t 1 faema
(ii) FAEAENS [AaR Afts TRl gia £
(iiy  oF fohar Ffega fafer
(iv) 3¢y 3maRd 3UmrH|
(v) 3edieh araeiierdr|
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i)y foeg yefa 9 defas @ @ AwE
5.3.7.3 & ( Demerits) :
(i) EIRIGGRRGE I E G
(ii) FFqUT UTeIHA 30 3UNTH & qUT AT &l dehdl
(i)  FS IR AT Q9T § Hewal T GHG |
(iv)  cIfSd 9T Jomel |
(v) Ol GanT, fA8Tw & AT 87 § dgY H 92T IPa I RA&TH Fl 93|

11. @S 3qraTH ¥ A@a 7 3rgegs IRTyRar [y |

5.3.8 ¥ el Jorrely

(Personalized system of Instruction)

5 R & aafis Rewr & oy afFdara Reor & qor o AR @ &
Faifeh TN&T0T FIT FHE H BIT &, offched [AeINTAAT &l AfFderd aifd & 30T St &
3R o ured @ & | 39 fAfr &1 dwue waer 1963 # 3f. s UH. &hor (Dr.
Fred S. Kellar) g @rfat ¥ sfafodt faeafdcaed # #Aiflds=r & digasa
URFH A & ToIU SHAT FAGT fhar a1 dAr 1964 H YUA O TH. 35 II0THhA
URFEH I gU T MY 97 "8 a5 SR F gHH auie R

5.3.8.1 safFaerd HsaereT WOl & 3227 (Objectives of PSI)
(i) fFaera e & 9Ra |
(ii) fRraTeh-facaredt & #ew gt &7 el
(i)  AfeF e T 3TAfy & IgaR AfFderd IfAqRs &l

(v) G @ 3gfed H g e

(v) ot a@e I go o

(viy  EarfAca AREH 9T |

5.3.8.2 =afaaerd sgeersT A & 9g (Steps of PSI)

(1) TaveH waerg & e sesar # ffaa fear amar g aor
Fege qR¥de (Study guide) fAfAT & I &1 30 qRdeT # swEAr FT 33T
H, TUT IAF 3227 Te fAfse y@gR & Ieo@ T &, o fagamdf & afea
LT BIT Bl

(2) Taczreft & gamr Srar § fF @ geer § 3R F geer & | Ig fagardt
& TAATT AT T &TAAT & AR AR & Faqrr Srar g |

(3) facaredf goeT & AR fReaR 3regaeT & Tl ¢, 38 oledy 3HedsT
yarg &9 (Floating area) gl TaT &1
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(4) St& fae@rdt &t oferar g f& 38 387 red & o § ar fets gann
3G GATT o1 ST 8, e doh 18T FoSC el 81 SIaT 3HH G&T0T H el
®T gl 3FAFAdT & fav &S gus @1 gdrl 3FAGadr & v @lg gus @l gidnl
B Bl W NeTH GaRT 38 IR A §U G AT g Fgl Sl gl FHEMT
TR 80/80 ¥ 90/90 T T gl et i Hgfoe T 31eTell SHS & ST &

(5) TRA&TH HYAT TEIATT FHET & BTF 38Tt (Proctor) & IIel Il g, il
et & A& # Fd 7 e [Aefar #1 Wicafed adar §1 99X & adedr &
AT oY eIt qiede H gt 81 3% a1g 8T anT G Hodihel fhdT ST Bl
5.3.8.3 @T (Merits)

(i) IS A HEITA|

(ii) FarfAca A 9T o]

(i)  31gEd UMl 9 3menfia fRAaon|

(v)  wFwer gg faf@a gl @ ae|

(v)  TavgaEg @1 o gel # qEGienIor |

(vi)  HEEY T FT 80/80 T 90/90 F HET gl

(viiy 81 garr faganfddt & SR gg HTVOT &

(viiy 32T Fr dItd F A g AT We0r cFawr & it &
39T &1 AT & B

(x) AT AR WRT & IgER Ramd droageds, aor e, gHeTRITer
sToT 3NfE T wAeT Y I FhT B

5.3.8.4 &W ( Demerits)
(i) 3 faeardt s ufafr ¥ areere A8 dor ara|
(i)  Fo ezt AeT & & Raw 23 & €

12. =afFqaad sgeua gyomelt Rraror F i 337 _AE |

5.3.9. 3rgdrha a1 Aaror A (Observation method)

su fafer &1 gaer faeanfiel qanr areafas va TRl AT gred e H faar
Srar g1 ot sraer 3rE-ar & Wiefas ardraver @, 'Y #1, HE FI, dic d af@ar
F SET H e W oTE @G de ared wRar g1 e fr qfFEer Fad
faganfat &1 aRa & $r w2

3GTEIOT - o9 A & yAOT §q facandt wHed g wHgfea 3@ g ool &
faera & gATT F1 AT FR S A geastlt fasey e @wa &1 aHsa e
# Ach, Buhell, el g AT & 3AUE N AT g A H gol, HE T AT
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& 3aUle T TIAT 1 AAETOT AT qIf, HoRl, AT M & Ul f URFHS
TG FT fAaT0T Y S A GFaetll Affied sy A1d T dhd 2

5.3.9.1. 3T ( Merits)

(i) fodretor garr facafdat & afra T & reads & o &1 AFr # gfg
grer gl

(i) wpfae arareror &1 et garT g fAdietor X AT gred R Sirar @
3 AT 3ifF TR g g1
(i) TE fafTr dwe, faamer dur arfdear W 3menRar gl & sRoT faeafia
& ALY ¥aded daTeh g difhen &TACT & G &l gl
(iv) TaczmRiat qarr fhegdl &Y aeg3il & JelelcA® 3T Fel & HROT 318
FHATTAT T TFATA & YR TN GEG3IT FefhI0T Fel ST &TAT &7 I giem &
(v) TreTeh Shael ATIGRIH HI HRT AT ¢
5.3.9.2 & (Demerits) :
(i) FH W@t (ST o doing) RAged $I 3dAga=T|
(i) T TR & facamedf detor ganrT sy gred A€ W Tohd g
(i) o gRATAT A&7 & FAAAGEF H F FH F Fohd & |
(iv)

13. ygdtwa @A & & gor 7 o Qv @y |

5.3.10 #fAFHAT 3f&9A7 (Programmed Learning)

FFwRAT A F 3 - 3FFEAT 3R Raor Fr FfFdea ogfa §
o ad o 3uel cafederd aifd & ifeee tar § qur 39er ifees aRomAt &1 am-
YT AT oY WIod AT §1 O HEIIA HEA9T Gfhar H sgd & 3w @ik wd
§U AT AT, AHTRTAABN U7 G&Tdl & @R HYel 3fRerd afd &l iy
W@ & AFHAT I3eaTT H 1T & O RNt f 3nagewar F6r asdr| fHwAg
eieRe & ford T reiees aeelt T 3raRaehdr gl &1 3§ et # gH fafdrse
yhR ¥ T deg-arel aur fafaer Reor ==t & afFafea <o &1 5@ et @
HERAAT § BT TG &1 A HT g

el 1954 # gras feafdcamed & Adldafad . th. RFawaR qur &g S
gols & Fad: 3feleeellcAs Yiafal &1 fder fhar & v #Est o fdee aur
3R & GANT e &l YHTARATC Sellel ol Grar fehdml Hel 1960 dAT 1962 #
HIAHAT IR & &7 H 3HTF Yorfad g3 TG AR o 1962 H HTAHAT 3reerre
F YOI H 32T & SUEEIRG & P HAgeed GAT| AIR o ATACHS dUT HTATcHSD
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3T & Ul Y eI ®9 # fawsy Hr gfafy &1 G fhar) sifdsfAa s
& v e R & /Y 3f0F sueh 7eh s & F=ifF 3fERa s &
HAleATcHS 32T @1 wiftd & S &1 6l 1962 & UFg Th. Ao o v 3rgeere
ufafr &1 faera frar O FAfeFT +ed €1

IR TSI A 1965 H Sficer TA&TOT GidAT &1 faera fhar| sad Refs &
I T HFG F HAT § 38 FHFIYET T TERAAT GaRT ST Fgdd ¢

5.3.10.1 FfAwAT M0 A [Advad

(Characteristics of Programmed Learning)

sfAwAT 3fRTE fr faAvasd e ¢

1)

()

@)

(4)

(5)

(6)

(7)

(8)

)
(10)

(11)

HRefAa @l @ FHeg T A grgd R Srar g1 s@ & gEnr
R wEucEEl &1 R R arar & 3R s @ eemar @@
gfsRan3tt & fod qeeee e e

5# facaedl & g cyagRl dur YrRon3i & AfRrsdeor fRar S § s
SYAERI H Iofehl AT T &EREAAT &1 TR, T id &R, od-as]
qFal ges-HA qur Sifes A i AT # @ S g

T CaRT UIed el arer 323 A UGS &9 F f@ar gsar @
dUT 32T & AT & [ AIGUs qeT 1 AT o e g
UIegaEd F BIE-BIC Y&l H TJA HT 9SaT § O BT Wlelargds
THST o &1 ST USl FY Alfeheh A & I@T ST B

B JUT ARTH THT & FALT Hed: TohaT Bl &1 B1F T3% 96 & ford
HIfRAT T § TH 38 AT AT T AT IR WIed @il § Fel
IR A W TT AW e @ g, 3@ I wfem # A7 ae
39T, JefoRaT aUT Goiders fohamefliel & g1
BIC-BIC Tai & AUIMH FTIFT 3cee] I TdgR JWoll Ahfad T 3fead
32t Y gred AT ST g

s ol A AT Fertar & AR W@ F 3T AT Far B
TcAd ST AU A & A AT HAT ¢

SHHA 3ihdT T led e g Sl § a8 orEl # Geeee fAddr
31 ErE A R e FeTaRer @ S §1 BT # IR R W)
AT AT e g gl

O 38$ HEATA & FHI A @l § Fhih 3 Ifohar el gl gl
FHA & AT F dg IHE Hedidd R Siar gl dfRerE fr
gHaRlerdr S & o oy i sgfRar e v o ST § 3k
3HA GUR TU1 aRader fhar S gl

BT HT FAANRAT & e H SWEcHS e @l § & A &
Ig 9fafer vk egaet fRator @ i F F
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(12) 30 ATIHA & 3l T & Toidsh [Agled, JFTUROMT TAT AlTd TTN&IoT,
&1 gfafadl & gan g sad et gfhar gsraerel gidar 8l

5.3.10.2. #fAwfAT 3rf8erA & RAga (Principle of Programmed Learning) : -

AFHAT 3T & gy RBgedr # agual #1 R, yAyts &1 e,
T s &1 Rga, Faofa & Rga sawleror & R ard §1 596 3faRked
za% fooaT Rgea o € -

(1) & draer #1 R@ged - T§9 FF qEr 7137 A e TR g g9
giar ¢ | saferd 3iffswfaa sfes & I gare fear Srar § & o & e Ji@s &
R 3EER ured g |

(2) Faafa @1 Rged : - I8 9gfa 3 $ir g FfFdfass gfd § 3@
T oAl A W IEIR TSl e BT GAH har S1ar & 5o ag 3o aifay & smar
9 Heh| AT O AU QaIAT3il, GETaAmsi qur &THamsi & HgaR dreer $r ot
FI |

(3) 3reugs IURRYTY &Y AT : - ST dIRRT 33T I8 & 6 oF &I
oW, favy avq aur aRfEfaar gos g arfe ag srearas & e & A= g a
T TUT 39 9Iod AT H g ¢ F T UG IR AT Ied I gg IR @
|

(4) arfFe Tur fAAfaa o1 & v avq T yegdaRor @ - fAFAT iR
F TH 3227 Ig M ¢ & oml & §FAE UIsy a¥g H Hced & difhes (A3,
fafSa aur HAsg &0 #F yegd A S| SHQ BF T FId HAGE A & ged
T & AUG d difehes AT & o AT wod & &1

(5) ¥@ HeOda & fRAged : - 39 3227 § 33Uy 38 § & o= 3=
HIH T Hedihd TIT & X &I B o dhad 39 fasafeadr &1 & A1 gred
AT § T 3HT Hodiohed HT FIAT ToIdT g 31 AfAhHAT 39 o7 &t 370 FF
8§ T & F F T FIAT
5.3.10.3. AfAFRA 39 3R wIeT IFg F1 AATT

(Formation of programmed Learning based Content) : -

UG aF] I Al UG FHAGE §9 & AT o @ost H fHEd HEAT 95T g
$H I F AhAd@S TFded A & fod Fo FARad g« ar wom &t
HTGRIHAT ISl ¢
At #1 Feifeor ;-
(1) &Il ;-

() sPrsar ar Afived Fr I

(i) BF & e F Agar FuRor

(iii) 322 or@el

(iv) aler adreqor AT
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(v) IS TEG T A
(2) I AFAF AGT -
(i) W oIgel
(i) H TRATTT TTeRoT
(iii) 3regerRreT apierer @ forefRor
(3) TETor FUT GIRIgfed AT HeATHT -
() T Mdellehel el
(i) gmal & ol g&ga s
(iii) BET @ 3fAFA ST HFHATT TTod FLTT |
5.3.10.4 AHFHAT IpeAT F TR -
() &I 3rgar ST AFfAFA
(i) AT 37UaT HedRe fHHA
(iii) 3TRIET Y@l 3rar HAfeww HfAFA
(iv) FFegex 3maa 3ifdswa
5.3.11 faffaard sfa Rae Rraror [T
(Constructivist Biology Teaching Methods)
30 ghrs A RAeTw Fiegd vd BT Hiegd famor AT @ ai==t o § |
Sl fa=iret T80T & Teh g {8107 fAfer &1 ae @l g ¢ foheqg ag fafer foae
o # FFIcaT IRadT JUT YA AT Nearfed w, 3ugEd Reror (AR g1 ol
Reror /I @ O amuRa e g sfoew & weareh gl s g &
AfFTadr JReE RBged & 39991 W go G 1 § safee ot Rieror [t &
T FAT T S o A @Ea 3R 371 AT FE F TEEF 8l 589 YRR fr
fRreror fafeat $r Afdrseard Fefaf@d gl
1. BET F ATH F FhT T@ar dur faeaRa @1 # (extended inquiry) & #TeT
g2l HAT|
2. GAEAT gl &l H T g dUT ©1F HHg H g X Th|
3. BET # darfas IR=TdT @ dcarfed &l
4. &fge fRam3it (Hands-on activities) d2m ARIR&® fhamsi (Minds-on activities)
CaRT ©TEl & S # GUR gl aur AYcIY AT 8 |
5. 30 SR HT RIeTor AT 303379 # Agecd &l § dT BT gar’T @ief (Student
discovery) Td TFycag AAT # dcarfed Rt § |
fAffaad she e Reor [T & sia e 3fs T (Learning
cycle) - dafeier g Al @ fafer anfe Fgcager et &
S AT 31f@re g% (Biology Learning cycle) - Sfid faama 31feemT o,
Reast va fFr & $r [ & o oEr & dies & 3uged ¢ 38 7fr ¥ Sia
et 3regeert &1 gy et d@og 81 39 Ry & &9 3qwrt § - o9 a5y
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geo, 3T TAF HGEAT & UH IWPpA H A T O o S R &
TS faema Rgled & aHAwaT g S &

@IsT 3aEAT (exploration phase) - IJg§ ©IF shigd 3ya€yr ¢ Gud ot &
AAfAE Egee  (disequilibrium) IRG e @ar § AR AARE 3o
(assimilation) 9NN HAT T &1 RNeTd &1 HE, SET H ARWEEH A 3T
AT, BIET & IREAT & ool &oll; BHEN & 9T Y@alr ddr oAt A faeier gfafear 7
SET TG g1 BHET A 7T GHEAT 3USASH HUAT HTERTS gl a@d 9 gy At
G|

WYeIT @IS (Concept invention) - Jg BT shigd aEAT & 3R T ARES
ARG o (accommodation) &R S &1 e, o1F Reds & AeT o &ar §
Sad gFgcaT AT g 'l

IqE HIEAT FehIRdl W o &l &1 SI9 O AT HIIfod X ofcd ¢ o RI&TH
IREF AN FH FIAT TISCT HAT ol RI&TH AT FT T8I T & 37UaT FFHIT Hl
ATH T & aH Afis FARS §F9d gidm ol

399RT (Application) - 30 3a¥aT & o Jf9d T A &1 3uAeT AdeT
oRfEAfT & & & o 3T TUTT FT 3T T A TgIFae T Hid gl

3 yHR H WAFT o Sha e Reor [t 3w fhaeas g &
Tad et 3R o fa & @9 W A g @ ' 9k §, I 3nRem &+
HIAOT A Hr 9 1 S8 oF @ X &1 Gl HE Th ARARGS fAAT0T §
St faarer 3few O dor @ fafr sy @ 6 39gea fafesr €

Siia TaaTeT et & BT diegd ATSAT HT AT FAT TATH ¢ oT0H BT
AT AT F arer g1 sEA @i fY, gae A [fY, geecae o,
Ao @ret 9fafsr, oreustr AT HaATor 3nfe &1 3uier werdr &g geml

14. APAFRAT IWIT7 F THFIT TA5T |

5.4 S faaa & faferse slerer (Specific Skiils of Biology)

Fierer g fafRrse degart § O ganr <afdd frdr off & & gatdr & &
Hohar gl Sha oo v & e waife v aAer ar § safor gaer & §ir
geTdT &1 TAhE 3MaTs gl 38 YR Siig faad teh AdE, gefee fOavg §
safeT Ao Sfid oo gesfeua A 3f9a &ear, Siad & 38 9961 & orer
T 3aedes Ao o Y gGatar gl 3aRdE g1 39 Hed H yH" Hivd Hefafld
g
gfafer (@rer) aiere
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ST, g g, #iasT &Y (Prediction)
3dcllehel Ud Il & TR W YHTOT UTed el
GHTUT I SITEAT AT adT fsahy fshrerar
FFINOT TG el Hell

Tollg Ug gATaRoT & 9fad ddgeTiterdr

IR, AT, AT, G&TdT I fA2ard &1 9 FAg ¢, oad <afed fordr off

FE H WA N Fhad & AT gar gl g [Faad & o fAfRse st
foefdat o Riatwt 7 g 3maeas & ot e § -

@0

(i1)
(iii)
(iv)
v)

Sig AT & TAET LA T HieTeT

TATRATST H FIT Flel T HdTeleT T DIAST

TR 3YHIUN FT TN T FT DI

Aférer SleTfIhr F1 geT e F1 Fire

Sl |ITETHT g AMMOIHT FAAAIHT S 0T FAT, I ToAledl, e
F IR W IRUTH fAFRTT|

Siig faaAreT 9l & 308R, g fa=el &1 9fhar & Fo MU Sl et §

© N o g bk~ w NP

forreToT Sterer

gafteRvoT haret

HFINUT iR (AT & TITAAROT T GHET0T §)

Y fAeTor §q AT il

YE AT F bl & AT H Yaholol (estimate) Hierel

AT hierel

TISEIHIUT HIA (3TAUTTT Hierel)

sfasIarofT Hierer

3o IR FHAEAT I FATEAdT & AT Tehlepel gl Ueh AT A Hd § dAT

facamedt & 3u% TROT F e Bhar FT 7 T & g1 TR F F
AT et & fav Reafaf@d smaegs vhipd Sl T g2 & ' g9ef | T
Thfae & ceifar 8, TSraedhr geraar & Reardt gaaar o1 garee & § -

No o ks~ w NP

1 TR & 9gaTetelt g Aafead e

W FI haTcA® T T IRATT HLAT
IR&eITT &7 AATOT T

GI&TOT AT 31UAT IRFTAT I ST T
AR 37UaT ATATEROT AT
3ThaT HT AT AT

3ot faseny &1 @it T
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3ad plerel A FA & TOeC g & Sfa Faer & 3fem &= & for e
AT & T T F TG &7 THAST ST TohdT & 396 aRed 3T Fis [T 57
frarcas Qv & T &E7 81

15. sftT A7ATT RAraor & gl & staal :F @Y |

5.5. AR (Summary)

St faarer fRigror fRelt o1 & faror & fov TRt off garg & @ 3a%
3R A ToIdelr 3METeT o181 &, 31U I8 3UaR @ g Qo1 A7 wpfd, Wit & fFufa
dAT e 3UGY garsdl H ¥ 3T A I gAR T HA ST g FE B

Ruetor ifteTE Bged & AT giar &, Reor 7 & 9@ o= g fawg &
gpfa, facardt fr aliRe g A=fas Bufd, 3uasy game, Risrs fr degar i
H T H IW@AT TS BT gl 3G IE AT T Ghfd AT TAEAUTHB
Jgar I FT TEET AT AT H TAATRT & dF e dlega [(fear &
AT 3Tie 1 92T € 3faa g1 foheg afe wirer & wepfa, fohar @ f@&Tor meamia
¢ o R e & [FATad feed & 3T oF Siead fefor fafta aur
TR afty, gaear gamns [/ e & 93T aar gl

S AT Reor § 3@ 3uee g [N § 39 - @9 39eE, g\ e
e e, gyaermer [ ygieer fer caeas afegad gedew [/ anfel gdw
fafr & o o1 7 T AV B9 8, &5 & & AU ST TIT FT TAT 322,
FaTeheT ieAfadl, gameE, v qur geor e & @Ay Reaf@ar & sfe
faaTer wlerer &1 TANRT FXa W M g1 S T1fev ad s AT g1 sah ghfa
F Ul AT 3cUeoT & Toh| 3W AT T & Wl AT HT Ihs FT AGT ST &

5.6 3HIS WA (Unit end questions)

1. "SYrEAT # g TS HiG|
“Lecture is dead.” Explain
2. ygdeT fafr & amer fora
Write advantages of demonstration method.
3. ggRFEes R Hr aiwat ffe
Discuss Heuristic approach
4. s fafer o afenfa S sadr faae Remor & 39afErar sasd
Define Project method. What are its based in Biology Teaching.
5. HHAHAT e IRATNT FSY d2U7 38h AL gled T YR A& |
Define Programmed learning matare its principles.
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6. ol 8ToT FFr g7 egrEdr hife|
What is team teaching Discuss.
7. ganmeren fafer Sha faare et $r v Agecaqer _fYr § carear fifFd |
Laboratory method is a used method in Biology teaching discuss.
8. A IS0l TUTTell T AR & earear Hifad

Explain in detail Pertva sized sptem of Learning.

5.7. Y 991 & 3cdX (Answers of self-learning exercises)

JAASAN AR, Fe[caarer a7 g @@l S ageram
fawar aeq &1 3 Tasdientor, LA AT
TEJ W AT Il §T FASE AT |
AT fReTent 1 TR T29T, 3eieRreT IPTdce HT FUR
yedleT fafr A @dfeiR, Rt Fiegd, 7 Fo7 arel g 8l
I F WGl Bged aUr Saed F 9T Tielel gd IR FAT 8l
IOT - 3T fRaT diehdiiers fafyr
QY - U, §AY T A T TS § Gelell, TSAGETDI T AT
e fafr & & e & afdgfca & e, frar smenRa Riston|
9. HETHAT 31607 & 9H T oA i ad & 3qe0r & AR AT el ¢
10. IO - (i) 9RaAT Hr fAATOT
(ii) weaAt &1 gEg Ao
(iii) facafAEt & 3cay g T AT A FFaT TS FA
11.  ¥&dedar, Wom, @ & gfta g wow, ARledd, teak Afew

No o ks~ w NP

@

fAfsfrargdes segfasmor

12. (i) IfFderd et S 9T e
(ii) GAeetsT & 3Mgfed H g FAT
(iii) FaTfAca 3fOIA 9 Faf

13 T

(i) Tacaredt afra w@a &,
(ii) ar aEI3HT T JelellcHe AU Fel I &THAT T Tdhrd
AL
(i) T @t Fr ragerer
(i) Tsfr Tl fasewy gt fashrer Fahdl|
14. Y@, T IHRE, FFEGX ImaiRd
15.  fadigtor, geffemeon|
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5.8 He¢d I=Y (Further Readings)

- g, 9., Sifde faerer RIgTor, Toreur Bl #Y e, SQ |

- UgSl gen, Sifash {4 Retor, 3R dre g f3ur amnn

- Sharma, R.C. (1981) Modern Science Teaching Dhanpat Rai Sons,
New Delhi

- Sood, J.K. (1987) Teaching Life Sciences (A Book of Methods)
Kohli Publishers Chandigarh.

- Sood, J.K.(1987) New Directoions in Science Teaching Kohli
Publishers Chandigarh

- Vaidya, N.(1971) The Impact of Science Teaching. Oxford and IBN
Publishing Co. New Delhi.

- Kulshreshtha Sp. (2007), Teaching of Science R. LallBook Dep
meerut

- HIS, TH. F. FISA, IAT (1985) fWF Tohellhr F HT NMUR TR S,
BRI

- Sharma, R.C (1981). Modern Science Teaching Dhanpat Rai Sons,
New Delhi.

- So00d,J.K (1987) Teaching Life Science (A Book of Methods) Kohli
publishers

- Das R.C.(1998) Science Teaching in Schools sterling Publisshers
Private Limited New Delhi.

- AgREd, A&, (1996-97), ST faareT fetor IR g% 391 7%

- IGNOU, ES -341. Teaching of Science.

- Sharma, Santosh (ed.)(2005) Constructivist Approaches to teaching
and learning. New Delhi : NCERT.

5.9 ersgidel  (Glossary)

(i) ITFA : BR-BIC UG H FH

(i) a1 Ffega A ;. g [”BY Swd Ree 30w Trarhe aar &

(i) o Hega A ;. o7 (AN Td o Ganhd g =& @@ Reged &

HIAR A W Xl & d RNaTeh A & &7 7 @l ol

(iv) g (@it fraon) : ar a1 3O A&l T FEIRN F FHE AN AHRE T
a foRar S arerr fRrefor S|
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SFS - 6

IR ATETH UGH AT Siid [dallel H TehlehoT
( Media and Media Integration with Biology)

gorg I TR@T (Structure)
6.0 3227 (Objectives)
6.1 g¥dmE@ar (Introduction)

6.2 fawga¥qg (Content)

6.2.1 YT g AR HIgAAH & werer 7 g @Fawr F a2

(Sources of Information Communication Techonology and their
uses in Biology)

6.2.2 YT A HAR WeAfAhr w1 Famm Fa1 F w=4r

(Use of Information Communication Techonology in the class

room)
6.2.3 a9 3mutRa fAaw-3mer Fr MARIAFAT

(Web based Education - need of the hour)
6.2.4 S Raer # 39 rea Rraor-3rftemE

(Web based Techonology Learning in Biology)
6.2.5 dF ITURT qFderd AT

(Web based Individualised Learning)
6.3 R (Summary)
6.4  q9diam T w2 (Unit end questions)
65 @Y WAl F 3cax Fhd (Hints for Answers to self learning
questions)
6.6  ersgI@et (Glossary)
6.7  Wegd I=Y (Further Readings)

32%F (Objectives)

1. I AR FaR W@ dr 37 FTse HT Fqh|

2. I AR WA & arEt wr gAag X a|

3 I 3R GleANTART T FaT-HaT H 3IANT FI Tehel |

4. A9 MR AT A TIST F Fhal|

5. 99 3merRd e & S e # 9gard HT dehal|

6. a9 MR afFaerd fITA &7 3UANT AT SITEAT FX Fohdl|
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6.1 FEATAAT (Introduction)

AT TaH FFIVOT FeAfAHT F1 Agecaqur Aerere e AR S gaer
TGH FFEIVOT WA I Agcaqur e AfeeH AR &y &1 F#A0T wer g
e ot # Reds sleer 3R dfAgfca &1 Fwa & g% gafav v+ e &
foT a8 3maasd § & a8 o &1 = dMfas ufaae Reffa & a& Tas gaer
HFIYUT GART BTF ATeT &l fAATIT HT Fehl

TR CART ST ey e 3maner afeln g ok faggsr & 21 df
AATSEr H RIS & T W T Sleld §U Fal 5- AT & faw RNem & gdqdA=
TIXT FH TaRTS AT ST TARISAT & dAT 3H H & fav fRNew i aad= Afaar
aur At F oRada smawas g1 e g a@dd 3@ & J gAR #Acg
Hohd g1 dAT Solh ATETH ¥ §F 310 6T gomely &t 21 &f eraedy & AT durR X
T gl 3T HGIHdT 38 a1 $H1 ¢ for aw 1 qg 7 Aeg & 93s A9 d& &
AT 30 F F GIAAT IR FIAAT & | I dAT FFIVUT deheilh H 1T AT Jgelld
gfelar & Wiel - HlA T RAGT H 3@ 9T Fohed & |

AT TUT FFINUT Jehellsh & 819 H TS Th g6 H HTS Flfed o AT 39T
gHTa @ IRFEH X G g1 37T U B¢ & FFoPeR HT 9¢ef o] [aed & fhal
Y I # 96 IFT & TFge TAMAT fhar ST T gl

Il & &7 # 39 Fifed & AU 19 df qdredy H ohamd & HaswR &
I & IAT ATl Jeueard IsA, ey, QAN 39, HFged cleic, Hedl AT
@GHATTH) MG o 36 WA F TIATT FHifeddpl FGFT &I fHAT| 37 R
faeg & sficafor *0 & Gwfda @@ e W oo gAre § gRafdd giar o @1
g Sl FFYX & o1 39T g Hr Ara o A6 FohdT| Il dUT FYETOT FHifed o
Ui AW S & Ar-ArY 39 R 3dR GRAeTor & &7 #7 8 swew @ forar
g TFEIVUT dhelleh 7 37T 3§ AT Jeamal F Ugel 3R dr@a & yRFEaRe dk-aliss &
deo far §1 30 A& AT ST §- Seelae Hil

TRl o A e Fr 37 gerR aRea foar § - dafee, dehsiien
aur SSNfaady ST AU qUT SHaTUTIs dehellh I TANT el & fsaifed, denfad
TqUT AT & & TIU g (HIUTeh) TG 1 FAT Hd g T Aleld adr AT &
g @ arel BT @, S 5 @t e 3R aiepfas deqst ¥ S &), 59
SolaeIfeleh IMATH Yaid fRaT SITdT 8, S0 UsholedT &l & =T Sieafidh &1« fear
ST &

6.2 fawa a&g (Content)
6.2.1 YT g AR HIgAAHT & werer 7 g @Fawr F a2
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(Sources of Information Communication Techonology and their

uses in Biology) dRdleRuT @ A & fa¥wlc & AT #H I3t A o
AR A & U Faar g AR AR & 5o ATerat 1 Ageaqol T §

(i) Ffea ameh

(i) 3nfsar-Qfsar (sreg- 729)

((DEER

(iv) e (Cenfasten)

(v) ot e

(vi) TelhIeT (GZeT)

(vii) §-Fel

(viii) Seetae

(ix) FFI

(X) 3998

(xi) Toll IS

(xii) Tolr ATSTAT

(xiii) Tgy#e (Edusat)

1. 94T T @UYOT H 9T @yT f¥@-

() AR \@ER (Printed material) - F@amt & sifoefier sRa 3R
YHIRT e H TSNS HT TIANT gl 9gel & &1 @7 g1 Sha faeirer & & & o
FTohT T FT AR

(i) 3fEA-AifFAr (Audio-video) - T T FAR & ATEAT & Heddld FTSAT
() 3R AT (g7) &1 yAeT g AT ars Aerar, Ruefor, e, Fgeowor 3R
gfI&ToT & 3feddid gidm gl

(iii) 3mrR@EEY (Radio) - 3MerRmEMT f F@aT I TARUT H AT AT ¢
eat fr Ferar ¥ g A & &8 & Adld SRR Jald aar &1 femer
TEROTT & ATIH § T HFd Aoy g sfegq aithy U8 gad farafdcaea &
AR & O dHATlead &ld &l g [aae & drafeud o, $Y, g, Reh
R & AIIES FAROT AT AT T 3Tehreanl & gaika &I ara g

(iv) gx&d (Television) - Fa«T AR IR AETAT & Heddd @ AT
e H ST F PN A Agccd Pl T g1 Afse dqer S et fSaafes,
fSEwadl, tfare cose 3nfe Sha e & RAffies &l & afdedr wegfasor s
¢l 388 o §HS & Ay |y fAd @ g1 i Ig FiwA Oy ®v & gffag
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gall garT IR R S 81 Rexe anT Sha faaer Rator SRisAT & GaRoT e
fRrator il &t gegd Fa fAerert ReT 7 9@ ¥ @ gl

(v) Tt Reex (Teleprinter) - <ot Meex 8 oo T FIR dleAfT &
YA WU §| 30k ATH § Weel W IHcATIRTF FIANT T Tehold FIh TARA
T S g

(vi) I (Telephone) - Tl & ATLIA § Y 86 Ifdd ¥ Hed FAT
H & ardl T ST Fhcll gl 3HF ATCIH § JURNY AT FHT HFIRXOT fhar Arar g

(vii) FFgEX (Computer) - I g FaR HAAHr & 39dad @restt &
IS FFYY YAW T 3TARN AT &1 FFYEI TAATT FoT T 3aRISAT & FAET
YHR HI AT FT Thold $HH ATLIA ¥ fhar AT g1 Ig AT & AASH &l
WE F HAT gl FFYEL FFCAW I IS¢ d Feedele JAAS & HAOT & H
T Bl

(viii) gFetae (Internet) - Swcleic & ARTA A cIFdAl, AU Taa TFHTN
Fraera & efrenfaeie smages gaamnst & garer & fov susr waer Rar arar gl
S oo & faeashiy scarfe Y Sectalc W 3Ucsy g Siia faerer $r e g ar &
TFaTd TEABIT o Sretale & ATCTH @ N & Tg o ol Hevel & |

(ix) &R (E-mail) - o Ad ff I 9 §aR dieAf &1 gq@ 3
gl $- A HT JSABC W IdT (T3dH) 3Hfhd Xk Soclelc & HILIH H FAHT FHl
et Yere fRar Srar #

(X) JUEE-IESATHF Pedawdwr  (Site, satellite  Instructional
Experiment) amafior fde & sgd 3wl &g gam gl R & slanfas @EdR &
HRUT AGcaqul TUTT g

(xi) T (xii) <ol PRI & ATEIA & car-cradr (Remh) T#xa g & gl
Y U &1 8T A $5 98 OTF orliedd & dohd &1 347 YR afchcar &7 & o
AAvAr fr T F o’ & Al § T 3w Rfhcgew T T & AR § &Ry
aRfEufaat F e scanfy | Aok @ X e A vere 7 s §1

(xiii)y Tgg#T (Educational Satellite) 3fd 3uaE (@earse) & fAfder AregAT
q dfdre FIRer A w3 & fGeardt as gaia & @&ar g1 39 & ey I@d
gU I o Af@P IMaRTpant FH ofd vh AT 3w vde @ deRET A
g fRar § (20 RAaFsR, 2004) F 388 qEmAT 3RAT A gt g 72 Il &
JAROT HI AT &l

2. AT AN dT Freger A @ FAvad (G




6.2.2 ¥ TF AR IGANAT FT1 Fam-war 7 wAhr

(Use of Information and Communication Technology in Class

room)

SfaAIfar & 57 e & & Reardt & gus 3raegsdr @t & 39 e @
3eqdeT (Up date) TR R W F I AT 7 gRad= & | & a g@er vd TR
1 A 3 AT g S § FifF Iy & 98 " § [owd ganr orE @ 'l
g gTATOTh SITAhRT UTed glat &1 e fAest 9R & I g IR G
TR T FHhAT B

faeanfat &1 sHrcger garT Gaa3it #1 fEReNor § Heholed AT

AT FT SCET dIR el

FFdee f3FF (C.D) garr Sfa e & Afftesr em@msit & Jfeaanst #r

TS AT

faffieer foramaft, aRadel wa aa=msit & sAf@s &9 & 3 3ma#Ar (3-D) 7

CREIED

LG CarT W9 fawr & faRAwaAr fr arat g

ol HISHTHIT GIRT Teh. fdeherd & ©El & el [dedmerd & oHEl wd

IRl & HAET STddTd ATl

Secdelc GART Adlel SRl I YIed sl i faferat &1 gar =l

$ - Aol @R fAcATRANT I AT T FUTRMET AT AT

farg i gH@ Fegdt IAT 1 gt & eI & aRfad e

faarer &1 SIfeer Eaamsit va WA & fhar afg & O S Txaen A @

3. §IT vd gAR W@ & Far-Far 7 i swdw *A@E |

6.2.3 a ImuRa fAST- 3rer AT ITIRIFAT

(Web based Education - Need of the hour)

FIVUT dehelleh H 3T I§ dlell dearal o el 3R A@sr & gRFEaRe dik-
adet A seo GAr ¥ TR AT AT § ST B Feeoie HFHUSAT ARG T
SRIWT g1 Secdale, Soclallalel Acdd HI Tarcd I &l 3Hh Slededr 3. fawea St
a6 &1 ST Tt 1990 H §35| Secoic faRd #X A Hel U IHET HFoggdl & cas
T Acad gl Fecteied farg X & Hell g5 S wrcgey yonfedi & Affd e
“gad gfte g1 gefRdl & aifdd gaamnst d& qgd X 3 oge giawr a fRiefr
IR gfhar & AT 9RET Tid fGU &1 Secieic & T&8T & oic 3ryar ag #f Fer
ST g

{106}




IYfAs QT A ITa RNET & AT TAT oI el H ag3rer (3T
faRafdcareral garT were &1 el arell a9 3MeTRd AT HTT AT Y&l T Fehcll
gl

Fgaa (e - feafdqarey # fRdr areafas faRafdcarem $r gl
fawar ar gt 81 #79R 39 w5 yHE HAA S0 oEt & @fFa gem, @ffg
aeTHA, AT FaAer I areAaT, goflavor i FoRr oAd, FoR afiie gliem gorell, Th
Tell eI, IATHS AN & IOTacar i et TR 3 8 gl &1

a9 iR faw, 3T osa e qur gFy e ¥ e g1 a9 3maia
e et et & forw TRy oy A& T &t 3=l qd@se & HAAT HEAT IS4
gl 30 JedSe & ATEIH ¥ ddide AT H THEN $HET $ dldeRol ddr fohar
ST &1 39 3T el H 3EIIeh, IIeshd T fEeeedr diar @r 3ufeafa gdr
gl duT o g ReTh & WER 3ed: IhdT & FEORT 3ea-Uee & &1 aedias
faeafacareral fr oifa 3memdr faRafdcaem & T ot ot & yaRean o,
HA §1 SHO- TA TF AT, FA GET &, YSeor B STAT e el wed
gy & BEl A W &S Soeelade & AT T HAdST HT 8ldl &1 Toileor &
TN, BT 3701 3fefpol TTSTHA &1 Jalld Y AT $r frelr o fafer, afFer fafe,
Heavor faft, & Ram (R nfc &1 g7 @oa g1 a9 3muRa Rew & sEf g
Rigtw o1 BFaw & T B

O 3T A TR & g del O o fhell off g &1 areg qraal

33+1 WIS I Thd g dUT T 86 T JEITA IR Tohdl g

e v & T AIRes g W FEAE 3cue g W o Raww), vy

faRIwaAr qur gEY oml F @Y FER [{AY X FHEAS H gAY FodEHd

gl

THE & Ao fordl off TFEar &1 A ) §d ¢l

Sy & ATeIH A et qur o R o Bofica ol & Aremw @

RS off gEds Tg TR B

RreTd e 319e AT T ReTor Hieral # g T dHd & dAT g H

e Rrator qgfadt & god FX T ¢
Sie =gl Sfgl °rgl Jur S =gl (Re’ & Hegst #) areg & aRary #ar § a9 -
3meaRa fe
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I TR AT F 32T FT VF- 1 F AT 1T § |

¥ fefiea qrsmer ¥ TR
#*3-0d
# =
s $- v
% ¥ 3@ v d ¥ TSfrRTor
¥ TARIET ¥ TREY
¥* € HIfEn ¥ JEOIS ¥ Iy faao
3 Y8 91 o e ¢ TS
# 3ffere = fervaro ¥ TYU G BE 1 AR

R 1 - 3a-3raTRa e F 32T

4. frawm & ST =rel, Srer d@rel, St 9, FE et A FEr war g2

6.2.4 g e # a9 ImenRa Rrator-sifem

(Web based Teaching-Learning in Biology)

a9 3maRa faTo7 3T Ufehar & 37 09T & eddTd TRI8TH EaRT Jerw it
gl fawg & Gefa Adeda aur oEr & o 3ol SR & tET W & e
TOY TS 9 ATSST H HAUT HX Tohd gl JAT A9 MaRa RAgTor & SR So1ahr
TAT FT Fohd &1 30 /Y F eddid omE & FHeT daT=i 927 (Scientific facts),
&I (Concepts), AAGERUT  (Generalisations), ==& (Laws) doar f&gedr
(Theories) & fAfAT Agifcds Td AGEIRF AT T JAE HUSK @1aT &1 sqH a1y
st waAe scafe &1 et a9 3menRa Fer Retor & FAr &1 gewar g1 F 3
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R, wiaRe qur AOASar (sgArTd) & AreyA ¥ fadr off 3t Iy @ orEl
I AT & FHASTAT ST FohT g

9 ITUTRT HefT &7 yeT W F v Faugd e garr den
3T A HAUROT qUr 7 3&A M TUse Wiftd g Th A&T0IE Aol Fedrelm
fA3maTs 1 39 AT & eaea derfOe [t gur ufafesl, Reern G
TR, Fcichet gcaTfe 3Tl &1 58 HecaqUl FF & GRAA ‘99 TS F ALIH 4
e 39T fASTOT FT AT g1 U, IRTET A, TN, IRASABT A &
AregH F e JAT SET F AT Ied: UThAT AT &1 AT & RET Folld TG
TIfa g g1 e aur oF Rdr vy J oA 3cdes gl W 99 8¢ &
AregA ¥ vy faval & 39 W fGar At &7 36T IT I I § Jdr 39er
e ¥ X Hhd gl 30h TRAd ReTeh q@nr onl & afFded A g $6
Ae7f0Ier FT FUIGeT & STl aUT FACT W fRam S Bl
6.2.5 dF ITURT qFderd AT

(Web based Individualized learning)

% ecdild AHAGcA] TAUYH d9 T & Fooey TART R 3T
ISIHH § FeFdiedd TYUT SATAPN ThT Fl & AT $HH FFafetid TFQUT SATThrl
ST WEAT IRFH AT g1 Fecteic W T SATHRT JAT FIAC 99 U & & H
g &1 dfF sectele W AT oY UR & ISR ured T ST Tehdr § aum @sh
SITARIRAT Teh gl & TWER J3T §5 o SHGIT 3o Ui &l d9 U &ed ol 9g ALIH
Jad AT IS & ATEIA F AReHGcar H eaf, [T, e, AL gFd 916 96
&1 giaar urea gt &1 39 ARIH F TF FAgcaqul Uge] & o IfeRHEcdT Faded
@A §U NI IfFrdard dr@a 1 a1fa § ST T80T Y Fhll &1 39 YR & Af&rH
& e F FI F ART chd & TAA giar g S SrEr Hr A’ gikar & faw
ey qRIEATAAT &1 AT Hear g1 o7 9ur a7 Seteie AT & AreIH ganr v
T TS TG W Tohd § dUT U 31 I8 & v o aur Rets s
i & AT F AT § S YR A Thd 8| oF FA off gAEw 9w e,
O AAWAT TUT 3T BTET T 3eTehl T AT Tohd & AT 30T eI 9red
o &1 a9 3merRa Rew & o Jur RNe & 7Ly gEetor TUd FRa J s-Ad
S ATT AR BT Bl B U AT H, IRASEAINT SAME H R/ Fh
Aedihed g NaTH & I $-AST & AIA & A Thd ¢l 396 falkad orF 379
a3 w Of@d & 7 Rew & 90 A7 aod & RN o= &N § -Ad &
ACIH & HALIB & gcl, AVl (Feedback) dam Hedidhed & aRumA &S dahd
&1 a9 3menRa e 3 & [T - 2 garT G IR §
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N
YA (ST
fervarferemert | fow |———> =
l
Jefiren 329
EC K PITGR CREL| |
RICEREED ﬁ&lﬁﬁ?@
g, fawg, @ifea
Bl bt fnere, faw fovg
qUT 37T BEI & HY
ST qfsha
4
foram-famst & -
| e E———— [z
Lot A g e e AR A s [ i s
Rl Wffw >@]
R 2 - d9-3maRa =afFaera - aT

(Fra : ateng g dT AR 3y e A8 - 2004)

5. a9 amuTRa (Fg3ren e & §-dA7 F 3vw [P

6.3 IRIA (Summary)
JAAT TFEYETOT HeARr & F1I TUr 3R Fear v qfAFT

S, @ & & RGTOT & IuIeT e Hdr FHr qFES
1,377 TCd ST 1,377 IGOT F=AT
2.37919 T Ig=l 2. 99 (Receiver)
3. ARy & @ 3. @il el Tl
4T g T RSP e 4. JEUT Y aTell
5.9 faeor TaA ROC & 5. AT T Folel Fedl (AT S HATIT FHear)
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I AR TR dAATH # I3 & T FH IRFRG FUAT F TF R
FFYE, §-HA, FoClelc I ACHISAT o off &1 37TaT T Moy (g3re) fem 7 saer
Figed 3R o 9g M §| a9 mRA Raw F Sha a= & garaansit g Jfeeansit
F GHSA H WIAdT YT FHT gl 3Td dehelleh & GEJARON o &0 - 3fer
310 gardt sy & TErIar i gl

6.4 IET JTT 92T (Unit end questions)

9. 1. g 3R TR WeAfIhr & RAffiesr st @1 auie e §u soe siig faerT
H 39ART ASSY|

Explain different sources of Informations and communications Technology

and explain its..... In Biology teaching.
9. 2. Y AT U9 FAR GG FT et fRetor F g R gER w4,
qASTSY|

How would you use Information communication technology in class room
teaching explain.

g. 3. a9 e fuem &= g2
What do you mean by Web based education

9. 4. STl faeareT 870 # 99 3maRd fRASToT HTIH F 3cTe0n digd FHSSY|
Explain web based teaching learning in Biology teaching with examples.

9. 5. 39 3raria fReTor 31f¥ere & 32T Hr R_gwar Hifew |

Discuss the objectives of web based teaching learning.

6.5 &Y 9l o 3cd¥ Hhd (Hints for Answers to self
learning Questions)

1. Hied e, s 727, P, FFGE, Seeleic|
2. (i) JeP1ereT d JHROT TXA T HTHGcAT & HH AT H 3Ty
(ii) FI3NT FT Hohelel T Soc¥olC & ATEAH AT TFIH T AT FT el &af
3. AT T SICTaH, FASNT AT Hehelel T TA2ATOT, I g &1 a1, & garT fa=re
Fr SAfeerdan3it Fr @gordr F UEiRT FET|
4. aY3ITeT (3reTTE) TRUET
5. B 33U IRASABT A P W Hediwd & AU &5 dFha §1 Rew @
geeaiyor (feedback) @ aRUMA $-Ad & #97 TFd ¢l

6.6 Usgrdel (Glossary)

geeioic (Internet) Ig SwekAAA lcadh &I Tiared &7 g Ig fFeger & el
IS FFCYRT AT slcdh o
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6.7

§ -Ad (E-mail) I8 Solaciie Ao &I Tf&Id T g1 30h ATETA & Teoel-
faf@a, f7 7 «afa & &0 7 aifda <afea a& ug=w o @ £

el I (Further Readings)

HER Hedr Ry (2006) faegerdr RIem & oo  FuOR Hiegf@r &
AT Tt &1 fRAsor 93T, 3 3-4 AL A 913, TSEAH IR
Dahiya SS.(2004)ICT,lts Integration in Teacher education University
News 42 (22)2004.

Harlen, w and Qualter A. (2006)The Teaching of Science in
Primary Schools. David Fulton Publishers, London

T, 1. 3 3R, &L (2005) ISET IrSITAT T FR@T TA. 1. § 3R, & 715
et

sieg g (2004) TFRT ¥ g a9 RIS HRA My AT 37eh-2
HFCE, 2004 UA. HL. F IR, & 75 el

Sagar Krishan (2005) ICTs and Teacher Training Author Press:
New Delhi.
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Sl - 7

g faareT fetor & [ | 999, s&s ug &fas
g1 IIoteT

(Planning in Biology Teaching; Sessional, Unit and

Daily Lesson Planning)

P11 TRE@T (Structure)
7.0 3327 (Objectives)
7.1 YEAga1 (Introduction)
7.2  RwgeEg (Content)
7.2.1 fa@se &1 3 (Meaning of Planning)
7.2.2 g&§ I (Unit Planning)
7.2.3 famor 31§ & wed (Components of a Teaching Unit)
7.2.4 UH FHE A=l & 9T (Format of a Unit Plan)
7.2.5 918 st (Lesson planning)
7.2.5.1 9IS AT #4471 82 (What is Lesson Planning)
7.2.5.2 918 At & fAv et A s3maegsad (Needs of a Teacher for
Planning a lesson)
7.2.5.3 418 Iqrsiell & ged (Components of a Lesson Plan)
7.2.5.4 918 @@« 9faf& (The Process of lesson Writing)
7.2.5.5.918 &1 9”9 (Format of a lesson Plan)
7.2.5.6 31§ 3R 9Ie A= F F=a¥ (Difference between Unit and
Lesson Plan)
7.3 30T 916 At (Example Lesson Plan)
7.4  fAffaad @&fga @AAs=r (Planning in a Constructivist focused way)
741 faffqard smaRa g fAaAfor
(Constructing lessons on Constructivistic way)
7.4.2 fAffqardY wrs s & @ (Steps of a Constructivistic
Lesson)
7.4.3 @AffaardY are == (Constructivistic Lesson Plan)
75 @RI (Summary)
7.6 W& ;Y (Further Readings)
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7.7 S yRdl & 3cal @

(Hints for answers to self learning exercrise)
7.8  9diem AT w2 (Unit end questioons)
7.9  sg@eGlossary)

7.0 3827 (Objectives)

1. ©F A &1 31T TOse FT ol
2. O 3PS JIolall UG 916 Jiolall &7 3T o Tohan|
3. O 39« favT & urs Af@d T dehar|

7.1 FEATAAT (Introduction)

Rigror-sifRem A e v Agccaqol aRIEAT g1 ST TS 3cdH
ST &1 g va greAISer &1 AT Rgtw f pAdar F cAaw § e, @
RIedst & AY-Ar ATTsT &1 HEITHABT W 8 g7 & &1 e et ar e #
S fham o dehar §, 3 -

1. & st

2. g Fifere AT

& wifos e A Refor - 3w & T v §7 f A sa g S
ol 81 Ed v a¥ & fov RAURT greasa & 3ugerd sHsdr 7 fFwfaa e
ST § dur 3§ faffes ot # H@erfed fear Srar 81 3§ %A & faaed &
AT @AY UG & AR TaRYd I ghrs Alolenn & fqanfaed fhar sm
Hehell &

RreTor 3T H U SHS T FT § 9w A T IS ASAAT T FiEATIT
FET Sl IREIRE Hg-HFaeY @A §1 Shre T80T & foIv 3ugerd dret & fasirerst
TUT g Hodihed I Tdsl el MATS g

s FA A gfafea Reor-3fem F v Raw 1 gedieen faefa w&e
gt § 3T Raw @ ure AT e gar @ ored Ree wd s e
adReT # R 3mfed aRa €1 e 3T § - Iuged ARem afed g
fafRad wer g1

30 R & [l H dhegldeg (& W9cHd) A TTA e, [awTaE]
TG e I FIAfRT 3r2ar Fdeay AT aRe & fov aafad Rt aur orEt @t
HSIT e UG SIS & A & 3UGFd HAEUH AT T8 Heard STHH orE @l
HTERIA &1 9idqfSe 3qelstr g 3R 916 1 FA fhar o1 el

$H 3Hg H $HS TF Urodiolel W fa9w g f&ar amr gl
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7.2 fawF T&g (Content)

Rieor T & [fea awt &7 Qe Far sar & SO @Reags
fRrator T QU fhar ST E@F| SHH gHE e AT § -

(1) §9 & fav AT

(2) srs farster

ORICRGRISE]
7.2.1 @@= &1 3% (Meaning of Planning)

et gfafer § o 3920 aRenNa fd o §, fawgeaeg &1 =ae
forar Srer &, Wes & foT naeTs R qur e FuiRa R o €, Remor &
T wEfa a8 S § 3R Rt & gdeag & fov oaiee ar sar g1 3%
THAET T 3TaLTH AU 3T gl R R g

fRI&TT - IR e # @ @ A HH A A drell [ATIaE Hl dcilehe
giar g1 39 fawree B |9, aur s ud gfafed 9e & egEr o
fRaT ST &1 39 UBR & e & Aeafaf@a @aer (Inputs) W eareT Ffega fmar
<1 -

1. AT 0T H 39gFd FAT AR 3a@X e

2. GETEAT FT ERTSAT FE JR FH QI Hr TR

3. JARRTAT H fFY S arer 9l & foIv 3aede A Hr 9Ied e

4. AT S N FAY AR AT L=

faasTer (1) T &1 MIRTRATAR &Y,
(2) SIS T MEARTBATER &1, qAT
(3) wfafest urs & aeTHAER &l

7.2.2 g&1§ It (Unit Planning)

grdy Reor & v A s g1 RS qann, Adeeeedr @ tar
Jaex fAcar & foad 3maeass 3feerd fhansit &1 a3«, 3 9 duT 3! FHaT
H BHEr & @Y A S gear g1 fagarea A, wam Ristor & fov s ganr vy
s FI grer 7 AaRa fohar o1 Ihar §1 AYT &1 939« U9 FereA fohar Sirar § ar
T BRa3il &1 T oA # RITSd fhar JTdT 81 $HH Hedied ot afFAfad ghar
g

T gHS Aol & 3297, fhard aur gedieT R gl &1 3227 39 SHS
TFafeud gid 81 fheg @aed faareT fetor & 392 & off S@r o ahdr gl 3T
g YT g St OTE P Yo gl dlell 3UATSHAT I TIse Fd gl AT Fard
fRIeTeh Td oMl gaRT R S arely fRamst &1 auia & See afead g R, et i
gTCd geft| Fodishel TR BTAT HI ITATSUAT Fl TIC I ¢l 3T YHR SHS Jlotall
3 FAEd IR Bramsit &1 avter § St 333t 1 wita & fow franfeaa frar
ST B
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Hord: RN&TT SHS $T TSN HT Teh AT HHR ¢ fo@sd gl H Th
FH H IS fFar Sar §1 30 IR T $HS ANsleTl Th HF Tegd Sl & foras
37T YhROT HI RIeToT & forw forr Sirar g1 39 v fRuefor o v Wfaa arerer
g T IMUR FAGGAT H TIfST HET g1 T HET e g & fov Fea-ffea §
foheq SIS Teh WHT GEgd Xl § 3 R0 & v e veet & 8l

& RaToT s fRET I avg &1 @us ST 9ur ' TodT 96 oY AL g
Ig U fav¥ AR (Theme) &I 9&d A ¢ 90 W Fo 9s @@ I o goa
§ YT 59 IR TFaeHd IS g ol

ShTS Tlolell Teh JeIaUd HAelcHs A § Toraen! fefed a2e i &
auT FAefld =T &1 Ig SHS 3Uaey FAREET )], 3uf@d e fr wita & o
fafaa $r arar &1

3¢eRUT & faw -

ICAES : KICRCEIGH
v 1 @us : Y AR Fcds
SFIS : Y

s : 1. SN ST GIHAT

2. Y qaTaT

1. SHIE ATAT FT FaT AT & |

7.2.3 frator 3F1E & wed (Components of a Teachings Unit)

Teh FHlg Alolell H 322, ATTH Ufhard dUT Hediched #AG &ld ol TUTH
gfshard 3 TFed a3t 1 ol § S Rates 3R o Fem & 3fReH & T w5
Teh SHS Alolall & AFIol@d geeh ¢ -

oy

FeT FIeATem

gehTSs T IR

SHIS T 322 37YUAT INATET T Suieer

JHICRAATHS HIHA

URTFHe iR frard

TR gishard

Hodiehel dehaileh
7.2.4 UF FHIS AT T I¥9 (Format of a Unit Plan)
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gRarcHs 987

v e
s1s Fr ¥ q16 it afFAfad g = § |
SIS T ATared gulel

IHIE & 307 s TREE A | e R Hedrhd

7.2.5 918 It (Lesson Planning)

3eUHIToh Al H IISASTAT GaRT HAWET §| UTS Al Fhs & Hecldld o@el
Teh HAIAT HT IHTHTH il ¢l Th 3Hg o [dHeed UIS, Th X & IRETING FFaed
IS I B
7.2.5.1 918 AT F4T §2 (What is Lesson planning)

918 AT F AGH o Feed-Feed ThR & aRRT fhar § don Ieaf@d
frar 81 T d1e Arrer foRanat va Riator el Fr wakar g, 5 et v sroner
& forw fRAeTor - R g 9AeT # ARen|

qIeAISTeAT Teh sitel 99 &, U HANGS AT gl [Ade #fasgy 7 d@7 & 31
arelr fohar & FR@T g, UF RAsTH anT GolddlcA® F g IUT Th FHIeir #H GG
STel aTell & I@T H AT g

Teh YHTAT AISAISTT, BTET Sl 3YqUT TR 3t 3Teletl I &, I§ O
Hfead Bl & 3R o FAdT el F Y YdA & G H, ddT 3 RfAT
gl

AISAISTT Ueh shAsg, odiel 6107 - 3ferA gfafer §1 fode ganr o
N, FEITT AT R [Fepfda B o §
7.2.5.1 ¢fa% ure A #r amaegwar (Need of Daily Lesson Plan)

Teh Shafdarsl et e fRIeor & for IaR &xar § ar 38 Aftdss #
oAdh U T gl S - A HIAr AT FH IRFH FE? Fld-dhied § 3T Fagor
foeg o o=t $r sR? fFa gr i Hfew R o & faw 3uaeh gete #
fre yeR 3w 3Tafey &1 A 9rtd W FHAT g2 Il 3 g & v 9%
QSTeAT T TTTHT §

1. 916 A # faftise 3o o & fRrafor-1ftera &7 fgem AuiiRa g 81
2. UG ST & OTET & q@alT U7 Jdid el H Hg-Heded T giar gl
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3. Ul Ao ¥ fOwwaeg vd e fRad RuiRa g &1 3® s &
LTS T gt Far B

4. 9 A & R 3fRee 3=[ew, wfew ufkard qur Ageaiea gfafer &
HE-FFaH &G Fhll ¢ |

5. U6 Aol & 37Ul TR & 3EER 9o g g

2. 913 QrSTAT &1 Fa1 FF T

7.2.5.2 UTsASeT & faw Rarw A sraegwmard

(Needs of teachers for Planning a Lesson)

1. fawgaEq &1 A=

2. BMEI & HaAcHS [dehTd T AT

3. faferse 3297 o

4. frayor fAferdt &1 Al

5. Hedihe faferdt &1 areT

6. BHEl & qg A & FuiRa weer
7.2.5.3 918 AT & "geah (Componets of a Lesson Plan)

Teh 916 AlSlell & $ Heol UCH Fd &, foleleh 3UANT & UISASTell T Teh TeT
AT &1 GHET 96 AT FAE A6 gl €1 e 3eTeh e FAW B1d € -

ICAES : CRSIR
3PS : HIGITRT:
q16 & fived :
fawgaEq r fagervor

s & fafdse 3227

fevafor FTAAY

fretor gfaferar

i ufthar

Hodihed

3. GISATAT & HiA-FlT & gTF 87




7.2.5.4 91s a@« 9 (The Process of Lesson Writing)

THEET U165 TATT 87 g1 §1 AvT A7 gpfd geror v 3maegerdr aar ot 6
GSCH[A, TS AroTell H Foetar acl g1 fheg 9o el & ueh ek FAW &ld
gl
1. AT gHa1 (General Information)

v

SIS

FerOT

el

BTl &l AT 3
2. fafarse 3%27 a@a (Writing Specific Objectives)

fAfISe 382 3rUar 3IeREAcHA® 3229, Bl Sl 3AfaTd 3Tefe’r &1 auie § |
g 39T 915 I FATSA & gRdTd 3afaid g1 ffdse 387 d@a # hareAs ga&
TSGl T YA 3aeTS ¢l 3oT 3527 T ATYA THT gl
3. g« fator @@#A (Teaching aids)

Terash fRreor Areelt Fr ReTor 3T A ve Agcaqol T g1 I§ o H
IHIH A qIEd W@ &, 39 JING A 8, I A QIF FAd & 3R FwET A
Rierw va oHEr & AaeR 3R ararerer giaa war #1
4, 9H0T § GFafeud SEl & q@a (Previous Knowledge)

15 IRFH el & fow et &l o1 &1 99 A [URaT e e &1 @
qUT AR IHa AR O A Adled 3T ad §1 odieT 3 &7 ool & A B
fAffdqardr sfe Beedl & 3R, BEl &1 @A, 3a% Fde A @A 7
qEg+ gl

5. Rrator AT (Teaching Methods) s &1 gefa Td Sa0T $I ITaRISATTIR
fRretor ATAT T TIT 3METF g1 SET Fl FITCHDPAT H I WA & [T 39 YR
Fr Rreror AT &1 g9 R S S o1 Ffead I S GRIRT WY, S -
3fe

6. ¥ (Introduction)

a6 H YEAGSAT U HAgeedq1 foham g1 Ed oml & ade @ & v
AT RAT ST &1 TUH S SET & qdale H YARARUT HAT aUT 3 AdieT
AT A SNSAT g1 SERT H BHET &l har 7 cae8d (engaga) FT &1 dRRT H1F STaT
& 3T & AT 3IRT Fer &1 Ts f gTarger yede (Y @, g qoe aur
T BT FHT T ST Fehell
7. uts fa@@ (Development of the Lesson)
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ure faehra, RGO &1 A& ueh g1 oTaH Rgth iR o [feny, o9 40
fafae a3 axa &1 38 vy avrg Reor R qur fgearm gfafer fAeesr gaer J
AR ST §1 39 "eHh H YHW HTERISAT § HTUHA I BT hiead Joler qur st
CaNT Teh ARY G T H STl SHTAT HaT # o, gaier 3nf 3maeds gl
8. Hedwa/ERIgfea (Evaluation/Recapitulation)

fIeToT & FrI-ary fawmcAS (Formative) Hodiched Agcaqul & JoT fA8Tor &
R, AT (Summative) Hedidhe AT SITAT g1 AT Hediched & 916 &I FRIgfcd
grer gl
9. /¥ U< ¥R (Black Board Summary)

Hedihed & AY-ATY IAYC IR A [Afla frar o foed o e &
AT g3t &1 faw F&|
10. 3§ & (Home work)

fRI&ToT & wedTd BTET F IFHE AT S| PHFY H FolellcASdT o=l & v
IEITT F FIAUT T2 ST ATRT|
11. @g¥ gFa® (Reading Material)

12. TaHReA®A (Self Evaluation)

7.2.5.5 918 &1 Y9 (Format of a Lesson)
16 & fAffesT 9T 99T H o STd § 31T 595 odiade gl fohar & 916
T YTET 3Tk H dedl G- TR @er &, S -

A W DN P

. s Qe - e B &fegd @, BRar muRa @ awr sEr &
LTS3 T gt I gl
5. UG AT

TS AISAlT HT Y9 : 3E1@Ior - 1

1. aRaaren® ga=r
o [ECRICE]
SHIS et
) FTCITem
[Coic]
favgaeq &1 fageryor
IeeRrelicHs 322 fueTor |ree
fRrefor @
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© ® N o o

fretor faferar
&l (3FATIA)

32T HYUA
qre faera

fRrefoT foeg fRreten fopam EENERII

10.
11.
12.
13.

9IS T Hodlehed
IHYC R
T

Hest gEah

TH gHTd gredser A RAffsea™d (Characteristics of an effective Lesson

plan)
1.
2.
3.

1S O hiegd, fhar amalRa gar afge

urs # favdearg aAaARE, Ffed &

q16 Aretel, Sta faerer Rigte & [Afde RIeTor Sierer 9T 7 o & 3798
gl 39 YhR & 8707 Slere fFefaf@d g

TS JEJA FEAT, THTEAT I ISeTT, Fdloled, FATGA 3711

Teh JHTAT ITSAISTell H BTl & qaare &l AuiRa & 3cded Agcaqu! gl
AISATSTAT, BTET & €A HTIMA I AR T N, qFa AT AT &
SIS, OEl & AREH F q8d A, HFAE & HaW &, Ia9e & IJaaE
39eTeY] FY dUT AW ardrareT Sifad HT Tl

Tk JHTET TTSATSTAT BTF shiegd 8il

IR ardreReT #F ©F A HAT a1 g

7.2.5.6 391§ 3 greASET & AH=a¥ (Difference between Unit and Lesson Plan)

et 31T & fov A &=ar &1 39 veR & @A @iy, sas 3k

a1 faera arafeyd giad g1 318 Sqaehdl HI Hed< 8T &l
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geR1S Alotell

IR

1. 395 H 2 ¥ 7 U6 IR
afFAfad g gl

2. 38 H Odd 96 @9 & 39H
UREIRE H-HFaH BT &

3. T SHE Aol H TAWT T
faferse 32w o s €

QIaAISTaT Teh ShIeliel ST gldT &1
Ig TH TIAT 916 i g

s Jiete # fafdse 32T fow s &1

7.3 31801 916 AT (Tafed s Iiste)

IECuiCe T, et STfolehT 3. AT FagaTed, 3Te
FEIT - Xl
HTT -l
v - Shafaare
Lo - 06.04.07
YT - Fellfaiar
fRvator fafer - Y& gkl eareare fafer
fRrator faeg - 1. Follel & 3T
2. Fellfeler &1 sfag
3. YA TATURT Fellel AT SATARRY
4. FAfeT g - stelr & fsAToT
5. Fellfeier &1 HfasT -
(a) FFHTafa amer
(b) FFsmfad grferar
frator 3827 - AT 3327 (Specific Objectives)
O FAlfAT UTHAT T YATTH AT FIAT B
BT Folled & Y HT FIEAIOT T 1

BT FATAIT YfHAT T AT FHaT ¢l

BT i STedT T FAIfAT GaRT 3ol Hedradl & A T gl
B FAllAeT & FFAITAT o & dR F dh HLar gl

"@egrg& | (Teaching Aids)
Fallfeler & sfaera &1 gafer arem T

JUH TITURY Falled I AT SATIhRT T dIC|

Felifaler UfshaT FI e arel =—IT FT A

FNAIT & grEsnfag e g gy s el arer I1e|
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gdae (Previous Knowledge) &1 FAlfaesr & @oaey § T SR @ £

g¥dma4r (Introduction)

fRrer AT fRramreff frame
1.¥oNal E@RT Hdlel 3cdoed &el T | TH Sfolel Had ol
gfshdT FT AT FATSY|
2.5 fohdey Yeh &l BlaT &7 Tg I YR T giar Bl
3.dAT BRI & A IdBT| FIAH, 3Tl T, T Affe FteT
4T A fhael YR T STelel UIT | S8 oifarer Setel @har 21

ST 87
5.0f99T St & JfaRed TaeenRar &
Py a1 /Y T F97 T9a 82

3caX T FHTGAT TG

YT YA (Statement of the topic) -

FAAURAT 7 Ade Afr "Feifder ganrt o I d@97a g1 39T &7 "Falfaldr

FT FETTT LT

urs &1 fasra (Development of the Lesson)

a1 Faw

Rremreft frame

1. &R T HET FHAS & FIAlT § 77 g
F Seolol T AT FT AT TdAST|

2. Affe SoteT T AT FASy

3. Wffld Tl ¥ ITod Todedl H
faffeard Far g ol ®

4. U Fodrel S T 39 Sl &
AT &Y, AT Sgelral g

5. Follel FT g, THSSY|

IEATYF HY : Follod 0T NG & S foar
INTT & THh & Selh HI A HITART
&

30 BT § 9 QO 39 Sl &
AT g gl

A ST FgaTar &

3cee] Foarell J fAaffeetar o=l o 1
IURAT & 3MTeleT el & HROT gl &

Ig FAIlAIT FHgdrar T

EIERGEITS
o TS AT Hidr 7 AT HAT B
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IRCER fRramreft frame

JeaE FAlAT & gfaew &1 A @ g

ST |
Foferer &1 sfag 39 a& [AfFT FaaT
=g Fellel Hl ATH g A
— - 1951
e ardr 1996
Regseer | - ST 2000
IR . Aug.2000
ool Frdt Fe 2001
e . Aug.2003
AT &9 Dec.2003 feF Fr

6. TAYUH fohE ST T Fellel T IAT?

7. Tl # EAH R Seq @ Folel Serar
I |

HS F

8. 319 T fpet-Bhet St & FoleT T S I ¥ | e gwex, wher, T AR F
I FIAT Fe|

9. Felfld EIRT WAVUH 3cUeel fdoel HT aATH
FAZY | feaesy, 2003 &
10. AT Fellel Tl T aTdT Ha HaAT IAT?
FEAF TUATTN FaleT ‘STl Y AT ATFTHRY
T gIE @@ Ry ¢

bed P
: FIAh hegeh TAAROT AR
11. FfATT Tohetier e AR ) smenRa &2

12. YUH TITURT Folled H ATH IASY |

Sell (A9)|
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a1 BFaw

Rremreft frame

13. forg =il o Sfell & Fallfeler garr
3cTeeT fohar Ur?

14. 331 f@edAe o st &1 fA&T fFg a¥
H forar ar |

EATIF FAIfAT gaRT Stelt F ATor 1

15. Siell &l 3cYeel FA g HIAeh HIRAhT
forg o5 I ured @ aTE?

16. 3 (A) T UIod I HIRIAT W e
YR HT fohaT HT IS |

17. “STeir" &I Fellfelel g HUSHIRAST et
Az I UIeT A TS|

18. #S (B) ¥ UIcd UsahifRIaT H &1
gRadeT foRar ar=r?

19. FIAF Segh T Hegh Ugd 305
FITART T AT & T &2

a1 faede o |

1996 #H |

e He aren 73 (A) HI

U g JUH HT form|

Flel Hg arell §5 |

$U dhegeh Tgd X fear am=m|

IGETSES
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et Faw

Rremreft frame

HEYUH HYT - Fo4 Gl B TH AT
Hade ATETH H @ gohl faggd adar
5T W Sid &1 oY 3vsHIRET #71
FIRART T 1

Ol COqgH AR HUA HA H
foraar £

20. grcd HAfSAT FifAedr H 3w 24T
aRadeT T 8T 82

21.397Fd FRH 7 [aes § &
TITAT &7 AT 8T g2

22. OT & AW & ARkaes Fgl giar g2
23.3THIGTY & 92T A (C) GaRT 3cTeet
Iy f5 &1 A TS|

24. “stelr FAf=ier 7 yged fFE &5 &
HATAAT ATt g2

25. 'Stel” AT (A) ¥ THAACT gATdr &2

U HRUT IS |

HEAF FYT -

9 9RRaT # FeaF A5 (A) §GRT VET

e

Far 3 @1 Fews # oA @ & e
W IEIRF PN & awF S g 8
FlT STell" N AT IEIAS G0
AT A) FICT SR T A A5 (A) &
A s & B

sgd dig [asrete g1ar gl
0T 1|

5 (C) & arefiery H|
SEL

a3 (A) 9

o fFec]

B CAES FAHT A=At Hidr 7

AT |
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a1 Faw

Rremreft frame

TS Fellodl o HATAT o T gl
& IIE @ gt e Bl

Falfaer & Fsnfaa amer
1. Rfecr a7 #:
o AR 3T 1 AT
o FHH T TeallgH &l
3cUG HHT
o PAhforr, FW, sERES
nfe el 1 gaTST Hera
2. Uy Hadd H Heus
3. Tol:HdIe gFqfdar sl Gdme wied
4. faqead woiddr & F&e A
39y

Follfelar dr wenfaa grfaar

1. Thadr & gfaerd sgd FA gl

2. [apfa gord Felled Seiat T FoTE=T
3. Aadl & AP IR AR
3UANET I FHTEAT

4. Iipfdsh HJAA T TRT

26. Flfasr & fATHedlel grdfcadr &l
FT I AT gehar g2

27. 3eAd FAFT & Gt F A fFa
IR THT g2

28. g Folfeer fFa Fgd ¢ |

- GedeT gFafcd FallladT ¥ Hodlel e
Y Ghd 2
g FalfaAer ganT|

o fFec]
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a1 Faw

Rremreft frame

HEAF FYT -
TWfE FAT §AR AT TS
Twetfas fomar Faifas Fgardt §1 59
FolleT # 3Tep@iF aRadd FT 3cadw it
& Sl ST T FIfeERE IO F S
fAseet 3ead feR & wafa ared
St §1

29.g oA Folifaer &1 Rfecar &3 &
Heced Iy |
30.FcllfeleT GART Hlad ATSellsT A9
Sollol THT 87

31.FAAI garT fafed werfadr & &4
AT ST FeheT g2
R2.FcfAT  gfehar  Hr AgccaqET  FHAY
ERIER]

33.AG Falfder & F IgRAT AW
ST 87

A Hr eg gafad  grfear
ERIER]

HEATIH FYUA -

1. AWEar & PR @ERr RemEd
3I9GRT FHG|

2. Wpfas Wegde HI Tl
3. AT Fafas aifdis T s v &

Fqfaal

B CUYad AR 9= Frdt 7 g

30 deeie O MR 379 g gl &
fAeToT Fara ¥

graftforar, Fw, sefedsr 3nfe @ |
hellflaT § golchl TEAT H g bl

FllfeIaT AN I el H Jiard dgd
A g

faepfd gord Felled Sl T FHTGAT TGl
J

o fFec]

B CAES FAF Hidl H Al Far ol
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THY FHeATehed
(SUMMATIVE EVALUATION)

GrRIefiee IRt
. JYAETAURY Failed & ATH Td13|

"STell" T STed fohd a¥ 3 g3 ar?
YAH AT Follel I FIT T f&ar amm g2
FellldAer & a1 g F1 gy g FIfRr F gar g2
FART T AIF T F T ek TASY |
Fallfeler GaRT fhel-fohet SMSTST ST &7 Foltal FHT § |
7. FAIT T Th gl Iy |
WHAYE AR (Black Board Summary)
1. FolleT AT Sfig g, S o ST & v & SoIe T Hifdeh HIRAAT A 3ceal
gidT @ qUICT 39 Selsh o FHAT giel & |
2. 9UH TATURY Folld "0 HT ST 137 A 'STeir =97 far arm)”
3. Fallel 3ol &7 AT 3T faede” o July, 1996 & forar |
4, FAlfIdT ok THTAT oITH -
(i) f:Hedra cFafcadt & Fediel gIfed|
(i) gYHaT H HEIH|
(i) RAfrcar &3 7 gl
(iv) Tae[ed goiaar 1 s # 39|
5. FlfeAer Hr FFEAfad grfaar -
(i) THeIT T GfaAd HA|
(i) TaaATereIdy 3ueT HHa
(iii) Irepfaeh Hodelel S el
7.4 fAffaad w&fga AAs=r (Planning in a Constructivist focused way)
Nadt Ay F 3ed #, e & ufdwe aRads & gEsmaard few g 718
Srad e & 9RomA (Outcomes) Tehfgd AR 3T A o1F ada # 1
S 8, 3HHT MY g 3N FAT I Fohod §, W gl GAT S @] W dheled o TS
frafafad Rftrsedrd gega & & -
SHET T I IETRA™ FT g2
T PR Tl BT & ToIT T &1 TelaoT fohar |
R YR & ETRT I ITCTSUAT ¥ IF IFH H Iooifd - HX Thd &1 OTEr
& TR &I @ & Ged 7 & |
e T ATed® B
AT FT1 AT grar 1
AT BT & Theldl H 3Td 3FAG F AT gl
{129}
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1. OHE & YdaAe A 9IS &l GRAS Sog AT ar:2r gl
2. & B Hfegd fhar 3maiRa qur 3rd:frarcAs gidr g
3. TRIgtw orE 1 GAd §, 3T Alhd TEAAT &l HIcHled Hd &1 OF &I &
ARt &1 FedihT X Bl
4, TgrR BHET A gerdr Ramt qur wEfadr & H#AT # Jgrdar #d 2
5. #&T H, 3T AT & Fgaeh udfr w s ¢ &1 S o 3w &
Th| 7Y AT & e g
6. & H OIF TAcd & AT TqAFdT § T g
741 @fAqedr 3w sma@ s dsem  (Contructivist Learning  based
Lesson Plan)
& ge AT ag e & oad Risws dr seqgeseAs Rt @ aute
AR omEr i Rt @& REer (Mapping) 8ldr 81 3% 9ie e # v g g
feaT g1l &1 T dro A, FHifde Flua dUr HadAcAS 98T & 38T AR @
el ¢l O Ul A fURT 1 BT &6 & AU § 991 $6 50 [TuRt gary dieT
AR et FAEEAET &1 FATUS Uod W & AU G998 Agccaqul faeg a8 § 6 omn
N oA, drEe Hr e, AAROT JUr Aeadd Fea-ffed g1 3@ UER #H
fawaeq 32T aur @77 $r AfAed™d (Variation) Risfw & e & T &
Al & TSeTeh TATUI 916 ATl & TAT T 3aTH ¢
gl fAffieatansil & gld gu ol gerrd ol 7 U TUR W= § S Rgtw &
HASeATCHS YATH &l Teh R AR ofeT & 81 U6 &l Ueh 3R T JaRTehdT
T & fF 9% IeeeecAs 9ty ol # fitd 1 Afae Rt & fow
frarefier (IR Fear & g aRone 31femE giar &1 59 9R & s (1) 393t
A TAMAT A #H, (2) DA F A JHVT FA H, (3) IFIqOT &1 & IRt &
TS X H, TUT (4) ALTFATIAR AT HT G Iied H G il ¢
T GHTT dUT % 916 AT & v 3er 9rg qo AT 7 et ar
S|
I JEAga1 (Introduction)
g 3aeaT § et ol @ 3 F O GOR FHEr g1 96 FT URET STE)
& qaae ¥ giar g1 orF fhar # oed ®d g
Il 3r=ayor (Explonation)
Jg HITAT BIF Flead &l 3HH OE H ALAGE Feded  (Mental
Disequillibrium) gar & dr 3McelaRor & AT F=ar &1 e oEr &
31T e @l aur Adee ¢ar & S o ducay A& #X |
m sgrEdT vd Rsa« (Discussion and Reflection)
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SHEl # AgAEIar (Participation) WEdfed Y| 3T SEAT &1 AlhATdr &
T ol (Involvement) JUT H&T H 3UcleYy dTdTGRUT ol FTARH aTcTaror
FE WA Ipd FHI, S e FAT QA Sar § 3¢ Redw & fow
WeaTed A 30 TR 1T ar-died JA9T, Bhard & @t omt & emarcas
g2al EaRT Hodidhe Hil
\V} 3T (Application)
- BE garT [ T reEae F gAer fRdr ddi fRufd A 3rear 3¢TeRer gann
T S|
\Y HeATHeT
3T P YFR 916 FT gAY (Closure) FL3N| AT urs v 3ifas frar
(Evaluation) § TS I Hediha THT (Summative) 5t afFafaa g
e ye e & |

(Steps of a Constructivist Lesson Plan)

[EAR} et
ghTS EICIN
qre

1.wgargar faveyor

2.3CREATCAS 38T ool

3. 916 &Y YFdTa=T
1. 94 AT 9gdlel X 9IS IRFH I
2. BHEl & ¥ET (Engage) W, fRdT fohar & 3ryar darg, aR=at w98 &
BT &l €A HET AIAT (FhI0T) W higd |
3. UG & aEdid® Sfiaed, AegHar ¥ SIS H URFA fRar ST dehar gl
4. €O IHNT HIG 3R iy F IR FERT [Fow)
4.317a90T (Exploration)
SET # TieT 3gar fhar & fow wfRa Fer, oEt § Rede 1 aveiaor
RIS 3rar 3rfeeHE 9fafer &1 gaasr (Moniter) RIS
39 TIfAd FRI8ToT ATt &1 39AeT S JUT TG Hr RETT WEa g9AG9 Sy
o # HETH 3ART HL
559141 vd fRAdsr (Discussion and Reflection)
6.31w AT (Application)
7.7 &g (Evaluation)
39 %A H 499 (Inputs) & T W IRUMA &legd AT (Outcomes
focused Education) W s AT AT o@T & JUT & Ul W /AR &gar
TS AT I g
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1. Y3 - OTEI & qd AT FAT g, 3oAH1 S fohcdell § TAT SAH Hear
&1 fohctell 1Y §1 W1, 3Mgae & 3(dN 'Ol & Ydael Hl Ggaried
AR 34 foeg & AT 916 IRFH A

Ol I HTIH TIIFATIHT H TgdTed |

ot $r 3rfte S &= B

H e et & AT oET & IR H Fdar TN FRT § |
TR TohAT3iT T 3feferal I HIEAT e

Ol 1 3pTal # 3ryar fhansit & eg&d 1@l

BTN HT AV H JTER AT

1A I Fedel T G STl

. B AT FT AT ] E

10. fIeTw T AR o+ g

11. fre1eh &TF 3IA & fohd JhR JaiersT (Moniter) &3]

12. BT Hdide [AHAcHS adT AT Gt gl

© © N o gk wN

TS Alsd 9IS

7.4.4 Affaard 3fEw 3R 96 e
fafiaae & IgEr -

ST B 3T IR Rt & JdeT 3 gaar § dr 3 Afds w3ae
# oRads @oa &1 31 &1 geo IR IEH wea & 3w ¥ o9 Fam F ont @
3 gt F AU dicEfed fRar Srar § Y 9 3T o, Rists B 3w
alG ¥ dUT AfRT W@a RAT ae O, 3T §8 od gl O igfae gear ¥, Y
ST R AT & (39 TIT a1 & G & TAT 3YRON gaRT TIAGT =t r 31w
AfFaeell s @ier 3meTRa RN&0T oEf & A #7 OFd I@AT §) 39 3EaEdT H
B 7Y ged ¢ AR 39T AAe FRET F HAAT I g1 Ig dhT AREH g1 ITg
o dfgd & g faa= & a8 s afpy &Rs ar (hands on activity) 2l
ST H A ST &

1 fawr . oha faame G

2 SHS : IV I TIGAT qHAT

3. YehIoT : SLUA.T. H HIEAT

4. freror fafer . faoTs fafer

5. WgrIe ArHEeT . TYFARISSH $I G & AlSe el s gFaR15sd
T & AISA S.UA.U. HT A [oheh AISS IL.UAT.
e Rifeer aaeiiehr & aRoT

6 ot . B STAT & aR H URFHS AThRT @ &l
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1. faww &Y sgrEar (Content analysis)

S IFERTSS! gfFerad TS g 3megs (Initial) STTA.T g% <afdd
T TF §, I H HCERS FART W g ~gwed Thas d fafre @ §
(Building blocks) & gERT #ET 9 & 3#HE TS § 3l ~JFaikIss &gl
AT &1 IS FFASs H, T U] HET § U FHeed YIN, GET BEhS FHE I
AT AT & 3MYUR § $HA YIN, ~YFNISS & Fog fdeg o dUT ASEIS HTUR
3R wEhe SE arer g
HTT 1 GEAEa : (Introduction)
1. HIFART & FAITUS FAGedQUT HET &l ATH TASA?

Hoach
2. Shegeh H U S dlel U7 T & OChl & AH qd5d?

TfeFoleh 3fFel TUT W

g{Feleh 3Fel FAT 87

g HIRAST F G ST Tl HTgaRHT 91 g

B.UA.T. HT TIGeAT & IR H T FIT ATl 872

IGEEY

YT FY (Statement of the topic) : 39T §H SL.UA.T. T TITAT Tl |
gt % : (Development of the Lesson)
T 2 : 3=avor (Exploration) :
FET FT ar HEn #A oa fhar JeT| 9% §Hg & S.UA.U. F Al
fear srem 3R duaw & axen, Rufa, 3R, nfPaw w@@er dur @y
TITAT Ugdlel & foIT gl S|
1. gfFd® IFT F ISR F ATH Id39?
g & YR & gd & A.TAU 3R IRTAT
2. aqEl F @ A qa5A?
& IFARTSE ~Y[Folsh 3Fel TUT TSa ~GfFeleh 3l |
3. frua.v f FfEr & Rufy a2
Tg Thegh H U7 ST &1
4, NTAT. FT AHR TdBA?
SI.UA.U. UTIAT 3RS T Hrem g &
5. SLUA.T FT 30aH WX fFaan &2
(Rt & aR==l a=d g9 Sua.v. 3=9 NTas arem g 3] § o R
AT 10°°10° 3Teed gl
6. THfFAd IJFA HN FHIE F ATH T &2
$H ~HFeINCIFS FE ¢ |
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#T 3 =gTEAT U9 A« (Discussion and Reflection)

7. 9A® YFAACIZS F GTH H AH qdASY |

YAF ~G[FAAICSS & dled Ueh gId &
(i) BIEhRT I (ji) AR (iii) FTSSISTT &TRF

G TFAINASS hI  EIeA

ATSCISTell 8T +ART - H20 = G fFea3iargs
Y fF3NEBS+ BIEHING 3FeT - H2O g fFel3TSs

8. WIEhe T A Upfa TaEd?
Tg HEhT 3 BT gl

9. TYfFAF IFA A ACISEA! TR fhded THR & gd 872

Ig &Y YR & g 2
10. TYHIEHE H AT geF T yHfa Tagd?

Ig A e GF gl & = o igfiiiﬂ
gmmi?m?m;rm%n n 17"773?337?’7"2"?33 B
11, s w1 B g & o . | ERTS BGRITEIRAN
Th ASelelel &R& 3R O & P>g__}£?_j:’<:
HoaT § wgfFasierss & fwor dar || g R
J ><_;__.C,Ec———
12. wF qfFaiess & AT FA g p>
¥4 §— C=G—
TgFICISs HT AR wgfFersierss 3N o r—
BRAIRG 3Fel & Tl A I & n r
Rt ordl 9 dideafrasiess Jud F;mwif—‘:{:—ﬁ%? P
T AlSe BT &1 O ETTA A Bl | o preRz T» ATHRT
13. diefigfFasterss s@er &1 RAw R | G- 78 ¢ WIRIRT
YR gaT §7?
HTF TgFAICISS HAH dlell g [aFaess el T &l

14. ATAT H I} A T ATSISTAT &TRPT F FAT AH ¢ |
g% 1A & s (A ), afAa (T ), e (G ), |Eef@=(C)

15. BIEhC UG AT & ACT i AT a4 &2
FTeeT JotT

16. &Y ATSEISTeAT STRFI F ALY FIAAT T FoIdT &2

ESECE)
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17. AT FT Aise fFaa yega fmar ar?
areds d fohem of

$T-4 ogrEdT vd Rwae (Discussion and Reflection)

18.

19.

20.

21.

22.

(e N.UA.U. FT qIedeT fbeh Hisel BT FF eI & v 2ar &)

e e )

SLOAT BT

aecHd e F Alsar AT T HHr &2
3T Alsdl H TG GAFUS TTARR W & TAT g
aewe e Alser & WM F A A —E A AT e geraf A o=t @ 2
QT AT HIEhe &
iR @ T D.uaT AT F1 TAF WOT FH @ F QT 82
ATSCISTell &TRehT T
TH JA FT AT g A F W 4RF ¥ efAg gar §2
R &
TF T T IUAT g T F FH aRF ¥ e g @2
@ &
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23. Uiz T 43R & ALY Fas gEe a7 §1d 82
ar

24. WIEEITSS q EfAa & AT fFas s o a €7
GG

25. Srua.w. F ARrss Ior TaEA?
St &1 T

26. wfasfa &1 e Fr 82
YT HATA 3] ATl

27. TA.T FT AEARAN H FT AFeT 8?2
TE TS AR 9Grd § S Arar ar & &0l #F wh 9§ q@l e 7 o

ST 8

geRgfa - 9o

(RECAPITUTATION)

1. sgfFelsh 3FA & YhRI & AH T |
TAT. T QA A

g{FcTeh 3FcT T g HI ATH IS |
~[FANCIZS & GTH & ATH TdSY |
DN.A. # 9 S aTel &TR & oA a3
. BTA.U. T HIAAH H HAgeed TS|

IATHAYCHRN (BLACK BOARD WORK)

m.m.b.w!v

Al 37T FRFT F T I FTET IARAF TEr F1 TE & THR F @ar

INTAT. T & OA T A A T FRNE & Fgh A T A qrem G
mnf@a 3 W NPasd HR g & 3] 81 AfFANCAHET A BIEhsr THA
g ATSEIS &TRSF gl &1 ATSeiod! &R J9H & g a9 ¥ aredd 3R e
a NeA.T FT gfagse) AiiaFER @t gaer Alsar wwga BFRm

W (A) T gl (1) @ g aeul @ aur quiad T WA d
g sl ¥ 93 @ #1 A A v f sy & Rt Ior & IR w
DNA fFR R asdie &1 e fFar = § BaY @@ ufFa A1 ggae,
ywdl, TAT TUT AAIRAF AHG FY g HAT T FHAT
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T - 5 Hediwa (Evaluation)

1. TAT & Alsel gEgd rar ar
(37) TEC F3T oF () dreaT T e o
(H) Aese o @) TS gFH A

w

HRTAT. & Q AA....... gl

~g[FI3iaTss 1 AT & gar g2

4. UYFI3NCISS H@T H AT BIEHC T Al aRe! $r Fufa fora
YR e 87

N oo

SLUA.U 7 faflrse aur F2r g2
A.vA.T. R Rifeer deeie Far 87
3O AT & FT F HIAAT TeollsH T H T g2

JEHF (Home work)

1 A.TA.T. Fr 30geh TITAT I IEdT FIfw|
2. A.TA.T. R fifeer +r gfarar gasmsy)

7.5 IRIA (Summary)

7.6

fRrator 3T F AT tF AgcaqoT naTsdr g1 Afa A i R
N § - Y, SHE JUT 95 AT |

s ST F 3% decdl F AR QAT & O - Rvwarg 3
FIl 1 Ta, faflse 3T wd, BHET # qdelsT S ugdrer, fHarst
T TG, 3UGerd RIeTor AR 1 39T va HoThe |

ars AT 7, e A gfafer & smaegear § | o fawy avg qur &
frator fAfeat & @ - A AHHICHS U9 AT Hpdiched gld YR Al T
a5 At fawRfad g gl

SHE TISTAT dAT ITSAISTT H SIUhdl Hl ek 8l ¢ | T U916, 3he
ASTAT H ARTE | TH SHE H 2 - 7 IS & o Toh g@ky W AR @a § |

el T ( Further Readings)

Combs, G.H. Jurgen (2005) Lesson Plan Design. Internet

Harlon, Wynne; Anne Qualter (2006) The Teaching of Science in Primary
School, London; David Fulton Publishers

Venville, Grady and Vaille Dawson (2006) The Art of Teaching Science.
Allenand Unvin.
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7.7

Sood, J.K. (2005) Teaching Science for Understanding Agra, Vinod
Pustak Mandir.

aY g & 3cdX Tehd (Hints for answers to self-

learning exercises)

7.8

7.9

SHIS Alotall o1 Y ReTor 3T s AT B

915 ArtelT 1 7Y fNa7or 39T 915 Aot gl

T& U186 Al & 3feleh T g, o - favgaeg fageror, fafse 327 aad,
qd AT Tgdredar; fRaTorsifRes Rt & aud, Hediewd el

Q&I JFT YT (Unit end questions)

ShIS Tlolell 3R 916 ATSTeTr T a1 37T g2

What is the concept of a unit plan and a lesson plan?
39 fAwT & fRd Jaior WX Teh 918 TISlell Sdisd

Develop a lesson plan on any topic from your subject.
sa1s 3R 916 At J e 3eaR Y

Write three differences between a unit and lesson plan.

rscraell (Glossary)

e e - Y 9o & U @us &I, 5Ed o O 3f¥% gur 99 ¥ FH IS &,
3! fAeTor FfRET & AT NI T, SHIS AT FglTdm gl

18 AT - Toh TqdT I16, ToTHeh! Teh IRl H TI6TAT SITdT &, 3Tl RIgTor-31feere
¥ fov AT, I AT Fgarar gl

e 3muRa gredisar - a8 ure A S [Rffqardr e R[gedr )
foa fFar Srar & | 59 yeR T 9Te QST 1T Fiegd, A, maiRa 3R e
harcas® gt gl
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SHIS-8
Strafa=re fAsor # AGeT fafArse 3argor afgd
feHATcHs Td 3UaRTcHs TARTUT| §g 38T TReAYH
Jeq Fr AT
U deh I TAHATUT AT Goll Gecdeh T8t & ford
faw a&q fafAse gesr seTre|

Student Assessment with specific illustration,

Diagnosis, Remedial Teaching. Development of
multiple Question paper sets, development of
guestion Bank. Content specific questions for open

book Examination.

P11 TRE@T (Structure)
8.0 3327 (Objectives)
8.1 g¥dmEa4r (Introduction)
8.2 a1 fAEer &1 31 ( Meaning of Educational diagnosis )
8.2.1 Y& fAgEeA® Tda? (Educationl diagnostic testing)
8.2.2 sgifa® wdieror & AT A sraRIFar, v, AT Y, TR v
wa-gfdar (Need of diagnostic importance)
8.3 3IUARIA® A&7 FT Y TF HRIFAT UG Agecd
(Meaning of Remedial Teaching, need and importance)
8.3.1 3YaRIcA® fAsTor & 3327 (Objectives of Remedial Teaching)
8.3.2 3UURIcA® famor i AT (Methods for Remedial Teaching)
8.3.3 3yaRIcA® fAator $ir ufar (Procedure of Remedial Teaching)
8.4 9§32 WAYT AW T fAHATOr
(Construction of Multipurpose Objective Paper sets)
8.5 weA-d«% F1 fAATr (Construction of Question Bank)
8.6  gell gra® wliem ¥ foad vy avrg AT wea s@mr
(Construction of Content Specific Question for Open book
Examination)
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8.7  WRI (Summary)
8.8  WeH ;¥ (Further Readings)
8.9 &M wedAl & 3cal Hdhd
(Hints for Answers to Self-learning Exercice)
8.10 udiam AT w2 (Unit end Questions)
8.11 ersgraen (Glossary)

8.0 33T (Objectives)

39 ShIS hI AT WX IR 38 AT glar a1y ok
P10t e va 3UaRrTcAs RIaTor #r 37, ﬂgc—ccrnawzramﬂé?l
Aeiae et & [EOT S maRTdr, 3uAer, FET [ TWET v 3
gfshaT Ul 2leal H FTISC FT Hohl
Aerfe gdieor & aRUTH FT fARATUT UF FIOT T hFd I bl
3YARTIcHS RIGTOT &1 31 T 3TaRIehdl adT doh|
gfdemermel aerenl & AEfAF vd iR AfFd T AguANT FA g T
3UARIcHS [AGTOT & 3UT §dT T |
Aee-gfig (FHSIN) Tehl F IFEIYA H JHE T & fOd 3qaricHs fAamor
& 3UTT T Toh|

8.1 F&ATd«T (Introduction)

A A& B G FA & AU Hediwd TT AT H 3H UfhaT Uh
HAgccaQUT HET AT ATl §| Fedished U AU dg YA § for@es omEr @ werfd 3R
Iuafsy grafeud gaamd aur 3ies Ueiad R o &1 ARy d@eer & fRer &
fafere=r var Aouiw R & wnfad ga €1 I8 ¥ § & 3can Hediwe, fRerHA-
fRreTor /Y &1 3P 3797 a1 g1 TAT STHT AH oEr 3R RNeT gomelr At v
fAerar 81 fareg vafod Hediss yormell, oHl f 3udteerdt 3R woIfd &1 gqa @
FFQUT AT ST F7&7 Y Ul Tg OTE T 39Ty H IPEedr 1 f o T8
X U] TSI ISTTAT AT FRAT 2005 H Hedhed TG AT & foIU HoT IR
R g & g

HeAHeT AR
1) ISITAT T Hodidhed THT g dUT 32241 $T Sadcer (accountability) &

fow,

2) 3227 UIfed & AT (Summative) & F fe@reT,

(3)  ©TF 3UdteT HI AAUTAS (formative) 3aTar H @,
(4) O & qEA TS Fh GEIHER H g ST 7 AT
3T 3HE H fAqecAs® Hedihd W aRkadr #r 75 Bl
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8.2 A&1M0Ih TGt & 31T (Meaning of Educational
Diagnosis)

T FET-AHE A Affied degar & R g 81 3 gt wanme, Jf9,
AT & MUR X T gEk F Aest gid &1 37 I8 Farfass g for caferdera ffeerar
F YR R T vy Fl B & O 3raa 7 3R 8 @t § @ g
facaredt & fod af) vy &fea g 3ReR & T&ar &1 e Rfvat & Rt
I FHISASAT & 3eleh HRUT 81 Feohdd & $o THerdl ARINF At & HROT Ratw &
T G FAS 9IS 8| F© ATt Feg-gfg & FROT U Avy A w9 W A g
% HRUT AT I FHST Adr UId gl 3d: T FAfT &F v 316y 3ream9s & o 5o
faeafdat i HieaASal &1 e T 3T 3TUR AT HTaRTS g ST 8l
8.2.1 deifore eEcH® Tdad/AeErca® qdator

(Educational Diagnostic testing)

HERA H JAE Tl &g A YR & gaeere 6 o @ &1 3987 &
T A&t fAeeTcAs qfetor o §1 3w # el a9 # @ X 9fig 9 A<
g Srohl 1 FefeoT el & fordr 3ruar fondl Ry 9T & MR W et @
FeTd Fel & T 30 TehR & GU&TUT &1 3T fhar Sirar o1 | S« ot fondr faeamedt
FT fFdY ger F YR W Faffaxor fFar Srar § ar 3097 1y Beaare gy sy g
facaredt & fafdee gl fr We fhan, 39& o 3var ARaa s & #Agg e
¥ Y & Y@ 92T §AR WA AT E

(i) fTreT fafRse It fr Ffegar & ameT Resme g S|

(i) AT WSSU & HROT [afrse et & o garfa o1 & ar=n)

9 §H IR d2¥ W AT & O Hodiche gl ST &1 9 aifaiier Jgar &
IR ed A fOffiea geal fr WER fohar & faeewor &tar § a9 3ed ©d aeg
gohl W faarR frar Smar g1 s T3 9o6R & TaER # Hodihd il & ford
fafIse deheiier Td T1eToT &t IT=T Y ST 2

e e Regedr & vy vt g 9der § Saw et @
frdY YT FFaedl HfeAS 3UaT FHAAR HT TdAT AT AT g1 T weme Fsafea
e § o et gt 81 Fsuica glie 1 wgrdr ¥ Ig A fhar Srer g f6
Ry ezt o foher fawal & fFaer e aigor fopam &1 s odiemait & Refiat «
31 e R Sa § s YR R 3T 39 v & Qegdr Jidr S g1 38
FuRa Agas e &1 FF ot & vy greeh FEasar gur FAaRAT #
e AT §1 SHHA 37 Yl oIgl fohd il gl Sfed o1 GLI&UN T T@ERIAT & Ig
A R ST § 6 o & T fawa 7 R S FfeAs Agqy gidr g1 I Jef
AT & Thl § AT sAgieidh TUAT3T H TR HiSAs TR & IHFAR FAGE & AT
Ig HH FAAIAAlIh d T & SAfcel I 3R HA H gl Afgd| 3T TP & e H
e P o AT TR g FET A Ul a Tg IAT o@AT ST Fehell & T 58 €Tl
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W 3T HfoaTs gl 37 TR faganedf Hr wfsas & gar aemet 39 gy fhar a1 Fehar
gl

1. derOred e & Far 3Af@AwT §2

8.2.2 sierfad qiam3T & 32T A maeTFHAT

(Objectives of Diagnostic Test)

sielfeteh T3 & YW 32T feafaf@d § : -

1. Reafda # fvw graeth FAa &1 9ar qomer @ - SAarfas oleT @
YHE 332 facardt carr & a1 @ AfRerH A 3 arell HSAS &1 gdr S § |
3T 7 31 arely HiSASAT T Tar e & | 3T O A qdew F uaAr Fr
HH W ¥ Jfea @7 3R gar § 3T IRFH A WA A @ S & S HaAw:
Sifeel gl I 8 | 9| 9 W O 31¢eh STl § | 31¥ar HiSerg i 3fefid Hidl o
a9 a7 a1 IFH FASNY T IdT 9 3HHT 3TN fRAm S1er Bl

2. FAfH F R T G ;- Al qQeor canr A
FASIRGT T HAA HT IAT M FT 3eTeh ITAITH Tl I SR TN ST Fehll
gl

3. vy # 3R RFfa &= ¥g © - I facardt & FAA 1 gar ot
3 g AT I o TS 3RIed I8 AT 3 NAF g AR 91T 2

4, 35T GICdiRl H UIod FA A TEAT © - o9 [acanef Ffsasar & fearor
fRIater garr X for Srar § ar facardt 39 v avg A 9o @ gAS A 9 o
ST &1 ST AR e 38 Ftell- A9 H HEAIF gl eI [hd S § 3o¢
g ACHATT Ial HI HIAYT FIAT gl Hoasd Hediched GIGT H g 3T UIedish
UTCd T T T HAT & 3R 30 588 Therar off e &1

5. ACATAREE 9 #Alad 9o H W™l ¢ - UREH A o9 facamdf feer
Rvoaeg # Tg@ # A @1 § A 30 TE AV ARG T IR W §
AftheT e TeoT gaRT S9 3T HfSAsAT F HaRT X foar Sar & O a8
T avg 38 AT A AW oo g1 S d 3HHT AT F Felldol 6o o
gl
g qdiator & AT fY smraegwar : -

e ereg F1 gAeT IraReaar Rfeaar faaa 7 fhar sirar §, 59 a8 Jde
Rfhcae & o RIfGcr & o 37ar § ar 98 J870 & MR W & W7 HI gar
ST § AT WT & Gt (Diagnose)dist & 3Wied & 3 & 3§h 39geFd
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Rfcar axar &1 3y Rfvcas H @ gome & fFl gevr f e w® o g ar
39 W & T@eey Y foar & & A glarl 8T YR eams oY Ife Rt
faczmeff i FAARAT & FROM & gar oo A HoT F T dF 385 Ader o 3
AR Al 8T | 3UUR X THYT Iie 9N T o1 T gF Al e 3Tl &l dgel ol
¥ S 3¢ g RieTeh o fae@redt & SioAat & gar e 3§ @ WA B GIE
AT g | 39 PR RNeT & H RAfhcas &1 S gt Far g | et a1 a1,
3FX T HfdeT § FAIfF Jgr NSsT BT 39 NSSUT FT HROT 7T AT & | 37
e & arg e & $o 3UEOT g A |

2. dgrfes qfefur & ATT 37Y AT 82

8.2.3 fageTer® qdiator &1 IuAher

fRereTcrs adieror &1 39Aer v el i HEasar & gar e &
forr frar a=m &1 Head: G998 Ugel HT S H 3uey q&ToT AT Sar § aur
WIS 3hi & HUR W 3eg TAARMeN, Hea-giq Td e o=t i Aot 7 fasrera
R ST 81 dcoRaTd Ae-gig dTerhl H 3Th HIAAT AT Fe & o RaereAs
TRA-IF AT Sar &1 39 YR Fr wWemsid &1 &7 difAg 3k PAREa gar & 3k
fovar ¥ @Fefeud gidr €1 SUH B & TR & SO @ JAdT gl 9e-99 gaRT
faeznfat & wfFAr gy gl Jrdr § aur OR- ¥R ag regasd A [ o g
8.2.4 fagrEens qfiator @ fastor fAfer

fAereTcHs WRA-I9 delifeleh 9fshdl W R g1 do gl fawg-asg &
faeevoT (Content analysis) &tT Af@A| SHW 5T 10 & IdT Joldl & o f6d I
Teg W F fhaa azT, Reed, Fae 3nfe & o 39 TR & et & uar @=
T | T TogHHN e & H-FR T FEM-FR & gl 8idl &l 38601 &
fodr e g@ & Rt @ I8 3mer g 31987 & S § o Shafaers fawa # ag
HIRET T T, 386 QAP ggdl 36 TWaar g st § kAT g, 308
FIfAAT [TUSTT FT AT RN, 3TF FAgccd I dg SAledd gl SHT JhR it dr
T, P A A 3 F 98 IRTAT gl AT F IRTAT F 3R T
H GRIT| HIATASAT FH AEF FiT 8?2 36 THR AT aEg @1 fAeawor nfaa g
e FfAer, @ie, @ T § FEafcud @ Reor foeg 3m o favg av g &
faReIvoT & IRIed 32237 F1 A2TOT FaT AT &

3227 FT TAAVIT A F 3Wed T§ SAAAT HaRIF gl & b oE &
AT & & -l A AT @ & A §1 ol Ao & & o 38
FeT T & BTl HT 3cck- YD Hdelliehd @I ST Fehell &1 Ao bR 1 et
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& YR ) AT 3293 3R 3 I IRacAl B G W AMigd| 36 ThR
fAGIATcAS URaA-99 SaRT §H Ig UdT o Hehd ¢ foh Al &I &1 g7 31ar 3R
ST FIT HRUT &2 @1 A 3UeIiet GALTUT HT 3fed & dal I el geqor Hr ufshar
IRFH Bl g

AcIfeleh TNETOT o Teh UT-UF H 3-4 35TT TW TR §ollU oI Fohdl gl TRA-UF
# Reor faeg ot & o oa § Hife 93 Seg W 9 a1 I) 9T g § o
38 3T AT Toog & el el IfFATIT & I § 3 I§ STl AT g AT §
foh ©IF F AT AT 7T ToTHAT a8 T Hleh IHA FUR T Fohell § | a6Vl &
O 3R o A.uA.T. H W & forgd IAT Iafadr ad §1 3 oE f AT
T Jrg & o Sroav. fr @ | R 3-4 T W IR | W RA-IT
TEI s Td AY-SccRIcHE Bl g
8.2.5 sigifa® gfiator %1 Ta®T (Structure of Diagnostic Test)

Aerfs adieT fezmet f vy geeedt g wdeT @ @ S et
$r Py v et SioAS 312Uar AR HT IdT AT ST gl

Aemecas alemsit # §fg olem ar 3w qdemst i wE WiRed @@y @6
fear Jrar | 59 werR i et e Rl aEy Y gresdr & Y S § 3R #w R
§Y off ST Tohcl & Fifeh 3oT IAGTIHT FT 32T AT T HISASAT T IdT AT & AT
o 3¢ fordl fawT & gead & g3 & 3R S@s SROT 9 e f gorfd & | @A
T F YA T A 310AT | g

i glem & et & 7w, 3y v, Fan, Regew &1 7w, s
3nfe faaror fo@r smar & | Ay Tase g W AW F R S afgd| gt
faReIYOT (38T 3MUTRd) e el aral & o glar @i

SHH oTY-3ccNIcHs® g aEgfiss W gid &1 Aa-uTeAs yRe Fgl &I ST |
8.2.6 sigrfeie GiaTor & U 3iHh A URRAT (Scoring process of diagnostic
test)

Aeifelh IUETUT o TATA o U 3THI Hellehel fhdT SATAT g1 WXI&TOT &
3WTed BTAT GaRT HI I 3eTGAT &l 3ifhd AT ST 1 Tg§ €I # I@AT HTaeTH
¢ fo eIt & s & PcA®s arear 38H F&AHAS 390U 8 3F Agecaqur
g, FifF 38& & IR W Gt & I &1 7T FROT AGH FET 3R FROT &F
eI A & WEY 3TN &A1 WHA BT &1 Ycheh [acArAT v 31eh-Qiectent 3Telar-37eTeT gIdr
¢, 3UH 3UIRIHAS RAeT0r & ford suged AT &1 3/ear o fvar Srar &

8.2.7 Aerfars qdiaTor & IRUMAT FT AAYT v FROT g

(Analysis of results of diagnostic test and find out the causes)

Aeifelh GAGTT & 3Hehel U U IRUMAT T TIWTOT T I§ IdT 9Nl Sl
e forar e & 6 fagardt fora s & ffeal aa € a: faganfdat & arafaar
HTCRT el & TN SoToh HRUT HATS[H HiTT ITLTSH 8IdT &1 5T 916 & STARICHD
FHH T e | AT 1 FAAR & 3 FROT g Fhd g1 3 HEATH &
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o FRUT gaar HfSeT F giar g1 38 AffieeT & & q@ar Ty Fiteh fagaredf &
HAFAAT HUAT FAART & HROT A g Tha &1 3ee0r & o = a1 e
FT ITATaoT, GIRATRS THATTT, TARLT Jeaetll AT, TP dRe G| Fed9sh
H BT & edRd TG TELT alell PRPI W €A o1 arfed| et 1 @er Tay
BT & HedRed FRAI T gl 3T Segl ¥ oafoud 3UTRICHS 39T TA6T aifed| e
IIATEROT ¥ FA-Ed R R8T Pl AT 8T S g odf T HREP 3Ahl ITARIHS 39T
T H g 8

faeme & &7 3(F I & FEh

\ \

TR FRE A FH
|
l v d l J
EIRIEE Sifern T IR Hiafie
BRE) 3T FH FRH

I & Ig 9 § T et shafyas vy & & 3i% omar & o sqer
FROT AT & 9fd 39T g F gl & bl § | 30 Qv i Ay arg gAsr #
ST 37T @1 Tl & g Y THT 81 Thl ¢ o faearedl dr sfa Shafaarss 7 =1 g
3 fowdat &7 g O frell ®Ruayr ag 39 dofeus AT &1 a1 grr gl Faf-
el JITAUROT dr FHalY, TAvg H woeT vpfad a1 fAwT reAqTS F1 FHg-cqdgR T W
e et A vy 7 3R 3c0ed WA § TgE R@g @ar &1 59 UaR
faeardt & fawy & ufd deRcrAs Affgica fAefa @« aerdr &1 W et &
o ITaIRIcA® RAGTUTERT 3Maegehar gidr g
8.3 3UARIcA® fRIaTor &1 31 (Meaning of Remedial Teaching)

facardt 1 AetOrw gorfd & 3 doe T [Afdd w7 Aferw gfhar
g Ageed ¥ gt # R avg e vER qenh ¥ a7 R sgea e g,
FIT BN WG §, FH F&T 3ed: hdT FEN §?2 Aol F FHET g2 9T el
ST g7 3nfe a1at W fAeTH FI 9T CATT hiegd e gl § I I8 Ther 807
X JHTET TA8TH ST 91T g

facrs alemst & wvas e & fedt g sefadt & gar @em
AT &1 e ST STlell 81 YATTT g1 & 30 URA T A Aol & [l 3reammes &1
3URT Gao Bl & SR 9T T A I gl & He AT § 3 oy S fhar 9 Og
T §g o Ageca Ol &
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AeifOeh g &1 gAiaTsr & 3aricAs fRgor g1 fagamedt & dras araeth
HfSagal & g e T gfhar FarE e § 3R 3T Ffeasat ¥ WA g
AT Reor gfhar 3geer, Uy fefor g1 3uary R g o gsrERmer
faftr & fwTor e a1 @@ar ¢ oaw faganfiat fr e dreedt sefadr @
foRretor fFar ST sl sHifed Aqifee odeTor wia 3TTRIcHs RASTOT F 3T
g &

3YARIHAS fARTOT &Y JTGIFHAT Ud Ageed
(Need and importance of Remedial Teaching)

fAGIeT &7 39l 3T H FS FAQecd oAl gl oId doh fh g & a agzmdf
1 3R 3TAR F G I | 39ER wsg RfFcar e & forr mar g | Riggor &
& # o 3R 0 gt & frar STar § e 3ea3e- 31eaae # IS Hioag
FEHE BT 1 3v% HET A HEAUF ¢aNT Ugls 5 A9I-a&g FFsT H olg) AT Ar
T AT Yaor I e 3% Ad H 3os fT G ¢ 39 o oReufaat &
IEIIFH FHiSASAT & FRUT SATeA 38 GI el &l JATH Xl ¢ Ifg B T qrdreaxor
3faa @t & S ad ders # & Al oo, A fae@rery & 38 3fd ardreRor & @
T T &, 39 facardt & iffemasl & g TG X 3we 3 ardmaRer
A TG & G T Hebell o

faeardt &1 afe dhaer Tese ah 38 BI5 ¢ TUT ITAR o1 S o B &
Seor 3T & TRl §| Ig T AT TAT FANRAT FN AT AARF TT &
3R feew RosT g3 Agqy X Hhdl § Sl 3edvs H e & aY-ary o1
T 3TAR T FAT ARY| 3 =AcTfeich IAETT & IRUTAT & ool IXd AT Tg ad
eI # @S AR T eIt & F Fr quicAs caredr 39 GEAcHS 3Tdied
¥ FE AT FAgecdqUr & | FIfH gHS MUR W & facgardt $r T &1 7 FRoT §o
fATereT 3R 30 FROT & T F TEY 3UUR ST THT g Tohell &
8.3.1 3YdRIcHA® fA&Tor & 3227 (Objective of Remedial Teaching)

SYARICAF R8I0 & 337 A=f@d ¢ : -
. BTaT AT AT FFat HiSasat o gl e
. Ol & 3edcdeal T FHATT |
. BET HT ARF, HAGATHE TUT AHATIS IFETATTIN HT GT HET|
. BTAl & Afeded faera # TgaeT el
. 3T & T BET &l Grearfed He|
. T T GURA 8§ ST A HhRIcHe FIocehivl [dapfld e

7. HTERTH & gSAROMAT i ITATRA e
8.3.2 IUTRIcA® fAator Y AAT (Methods of Remedial Teaching)

JAF et Hr el oo FHEAE @ § S ag e R @
HAEHE AT &1 37 Tacardt 1 Aféier TR GURE §g 3reATTHh fFdard 312ar Hg

o 01 A W DN P
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7 emfdEl & AR-Ada gar g1 F5 oRTufaat o gy & et facandt &
fFderd ®7 § AfeTeh ITAR I gl & 3eeeony Al drefer Siafdeled ScalRiel
H TASS S H FHioels AgHT Il § AT 30 FEAGAT T T FeT FHfdeT oA9TaT &
ar reaTIe F ARy P 98 TAERMST H &1 3T THTAT F g F 38 TASS Fellol
1 fafer a1 gereel & de FEr fart

IYARIcHS ReT0T & o 3 fafdar ey & o &1 g &, 39 -

8.3.3 3yaRIcA® fAator $ir ufar (Procedure of Remedial Teaching)

fFded fAeaddr & FROT ST AT P-3eT TATIR™ gidl &l oEr &l
HRETH HiSAs A FREA Yad e & o ITIRIcHS fAGT0T TUT 3iegerred oy
fAfeaa gfeear 18t gt § Fif 3TarTcAs ufthar safedera 3ifds g &1 & o
& o St 3uaRtcAs® 9fhar H9a$ ST §, I§ 3MaTS el [ g@r orF o 34
3UARICHA® UfhdT & oTHTTded & 3T BT I AT HT YFfd g T&T & chfaded d
HIGAr & HYUR W 3H 3TAR a1 ST &1 FH-H S H7 AT F7 gl 389 gaIRT
freror & & & Aeher AT 1 I IR F FioAs FT UPd IAT 3T HROT &
&7 F @R ARISE JhR T ITaRIcHS Tihar $T J2A6T Ram Srar §1

SUARICH® IfhdT H IAET0T TUT Hodidhed Agecdqul AT o 81

3YARTIcAS TAeT0T gfshar &7 e T@faT &1 Agaar ¥ TS har ST GehdT

J
SqERTEe frerer wiewar
( Procedure of Remedial Teaching )
foreror wfsman CRENR I ER)
(Teaching Process)
aTgart foraror @i sifamm =g T T sfumfrd gEESE @5
(Tutorial Teaching) (Mastery Learning) 3TRYH wfafiar

3UARIcHS fRAGTOT AT 3SRl I dlchlieleh 32T ©IF I ATEH HHET
TUT FHfSATS A gl AT Gl & a7 fedd 3227 ©1F # TIfAT ATWITHA (Mastery
Learning) # WAl Yl &XeT g| Hedidhel ol FFQUT Ufeham & fagre a 3uar &
Ucdeh 37AEAT H1 Tl fRAT ST §1 3UARICHS ishar, fAGTOT Tar 3eqeerT gt &
TgFd H AT & FAITh 0 FThAT & AT 8T HTUHA H FEIAT Y& HeT ¢
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3gadr fA&T0T (Tutorial Teaching) # U R&Td & urg oMl # BT THE
giar ¢ foad 5 - 10 Rt gid &1 R 37 ol & q@aed & ear # @
fRIaTOT-foeg3ft i ==l ar § U sfFaera RASTOT Hidr § T 9ds o1F H Hidars
T gl felohlerdT & 2T 3UORTcHS TA8T0T T B

TafAca HfOeH egg TIe (Mastery Learning) # Uied-g&d 1 BIe-BIT
fReal & afc forr Srar § aur g3 91T A UAF ST GaRT JEATRAT HIGTAT ST
g R fasafca gfem & 3R W aorer Y S &1 3fY e F Ffears s & ar
3ad fAae forar Sar g1 AR & wfoasal & FRUT & HYUR W JURHAS
SR HT STIEAT T A §1 THH O H AfFa ATA et N 340w e
f&am ST § 991 3% ¥ P 39 W F@ifAc gred wX forar Jrar gl

GRS Gfhar & AT JTAKIAT e @l STURIcHS Gfafr & &7 &
39T fohaT a7 § iR SEA Ied 3ol golel R fafdesT @it ¥ IeRT g 3 Wer
3ccR d Tgaar ¥ 3R gef 3§ I Ik & FROT F o TuSe THAT S ¥, R
BTl I 3YAR AT § 3 3% AEIH § 1 3uaricAw 707 FHr cgqear i SArdr
gl

oAl I FARS 9faf & off 3qaRteAs gfshar & 39der 7 for arar gl
g% facardt & FARNSIT $r 3rcrer-3rerer &THAT gl 1 ©TF AN AfFderd Rt
& HIER HETH H FARNST A gl AU FHS, HERTehdl, Aegar 3R
Rl & HFER OTF AU I FARSIT aa 81 e & |l gl &1 eanT
3UARICHS ST H @1 A1 &1 o179 Farfa & @ gl

39 R fAqecA® d 3UaRIcA® fAST0T Tk @k & [ gid & ddT Tg
gfshaT AT-TTT Tl § |

3.39AIRTcA® fraror fr givar a1 ¢ |

8.4 JG3%T UEA-UT ATH HI fAATOT

(Construction of Multi - Objective Question Paper
Sets)

18T &7 323 BT & AR H dioag [Ah Td IRade o gl f[emw &
3Rl AT qfcd /el & T HAT TUT TR dE Y g, faeardt & o diar § sryer
FAT FAET WET &, 3T THT IRaAT T Icak FHedTohel GaRT ST AT gl
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Holidhed & Fs s ¢ | Jdfeld & F facamedl # Hodied & Tawa faf@d
g{eTor, A qFeToT Ir TrRfAE gdetor F FT F glar g1

qietor, ST AT dreleh H FATT AWAF A3t qur afdded on &
AT FT I8 AT § S 3896 9fa AU o 9 39 aAS & g gidm gl

fRIeT & RAffied JeR & 3udfcy gfiaor &1 yAET fRar Srar g1 3vafsy
qeToT (Achievement Test) & Uit ST & UTtdlehl & 3TUR W Feaieud vy &
oIl T AT SEIRAT ST Hebell § 3N 58 TFaet H qd HUT AT ST Fehell B

3qafer qfafor HETw A TFR F A B ¢ -

i. HAARIHA (Standarized Achievement Test)
i. 3rea9e fAfAT (Teacher made Achievement Test)

YA qleTor @ aredd U8 wieTor ¥ § oA weal B el greg-asg &
gpe @, o gemraa AfR, qdieror gew, Adw, dea-fafy e sarenr e &
A HRad &, aw & 39 9lietor & g9 [ffes Tud vt 9@y | &Rar o
Toh|

yeags AfAa 3uafyr afisor, 3eaos garr e fagared ar &am &
AerfOrer 3223 T qfcd & o Sd) ST g1 Sas wAeT Farm i aRFufadr 7 frar
JATAT g1 SeIehl fAeqdAIAT T deTar I qa-u1aTor eant AfRad «Agr fohar arar g1 39
YR & GO&ToT & TAATOT H AT BT Bl ;TS IO FIAUTTER SoAepr FiaT
HET & OTAT T STATSY T Hodched Flel o (ol AT &

fre off Hegfold UR-99 & aellel & ol 3reddes &l foest ol W eanT

ol =gy -

() TvT-aeg & FuR |
(i) Taffea 3227 3meRa weat &1 [ATwT |
(i) AT JPR & UaAl ST FAQY |

URA-TF T AT IR FHT eI Av-aeg d @A w1 HuRor aar @
3T BHEN F Hediched TSTAAN H F FAT ¢, Fid-Hlad & 3udwy 387 FiFAfag
g7l 3eeReT & o shafaee fawy & afg #em 9 & O w99 R Far g ar
LAY HT Ugdl Ig o HLA g 6 a8 fardel afda aral # & Hedishsd A1 Argdr
¢, el & Rfwg-geg & AT aa=h gelt 3erewor & o frdr gfewor &
faganfat & et fr Il va eaRs @i=aT, A F YR, d6ll PG IS H
¥ HAedifhd HGT @ al 3edas (Ava-aeg &I 3FHAR o Yo HEm 3dq fma
favar-aeq &1 fhda TfcRId ¥R YeTel e g2
0 foe arforer & Tg—dar & TS ST Tl § : -
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arfererT @& - 1
av-a%g 1 9R YeTd Far

.9 . v avg 3% EIGKG]
1. IS T aredl EXaer 3 30%
2. ST T edRed G 3 30%
3. ST & ghR 2 20%
4. Circiico ik C o) 2 20%

U YhR TA-ITAT ad AT 3eI9eh &l AT 382T IMIRd 9=l a&f

AT e RA | gEY erear H FEr S Y WRe HAlACHS, IderUTcHE, AT,
ierer 3T 352aT IX IMUTRA gler aifgd| 3ameeor & ford-

. et fRd FEd 82 (A7)

g, SIo7 T SIgd AT AT Soolld HIRIA| (3aareD)

9. Tol & &Il T HedReh AITeAT Sl TASC HRY| (37FETE)

g, gig el @ gAed 9l g d9 o e dr 3EReT WoERr gHE 98
(IATATIT)

9. Tel o STl ol TXGAT I GRATAT ATHIhd T [T Jasd| (Fiera)

AT YR UA-UT T AT Fa AT 7eT9e H Affied TR & 92T

(g [aehed, oY SccRicAs, fAseercr®) e T1fgd| 3eeor & ford -

T, I¥ & ool & aTgdl 3TER0T H.........., FEd B

9. TF Sor9dl I gfads o # 9" ek Jdsd?

9. 39R0T & o i i fher aRfEufaat & maegerar g § 3R =i
39T QUeGT H TAST Y|

T e & o guRuraar wanm fEufadt A 3eaue uE @ ueeA-ud &

AT FRar § Weg 3E-a¥e g arffer gfamsit &g wliets @ v & /vy & o 9w
U A S gl $6h IHT FHNROT Ig 8T ¢ [ G&TH H &I Ig 9o o I o
q{leT # FlAar IR AT IRET 94T gEr Jg T Ife R FRuT g uger wee-9F
Nk g ST & o v Rufay & g@y wraA-u7 & gaEer & fAaRer R o g §

8.5 WeA-da a1 AT (Construction of Questions-Bank)

TR 36 30T RAafIAST & carT AlAENE 36 FaegsT dfheT B

SRS et dF PO 7 PR S & E -
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T dF graer -

1. 9YH IIEAT - A Avat & geat & gpR Fr FURor |

2. SRAAT 3aEAT - Nod RA-931, JeAOH 9 geA-udt & AT [Awar ¥ gee
THTIT AT

3. AT JIEAT - Felall, feafacareral I RN H 9T Tl |

4. TGY IGEAT - YAl F TAA T Seall Hlall, IRFEH ToeT S 1 faATor |

5. UIH FEEAT - GeEAgaEr & faftse wv § AfAq el & fwer g wsew ¢ A
G|

6. TSSH HAEUT - AR Tl F 20% A6 TIeT Y d¥dideh 817 H YT X &l
ST &

7. WCAA TEAT - GeEl / ual & Affied vumgel garr aedfds & #Oger
g&ToT|

8. 3TSCH 3GTYUT - WIETUT Yai I cTagR - WAl & 3R W AfFATed HLeT |

8.6 el JEdeh WIET & o fawgaeq fafIse yre seirer

(Construction of Content Specific Questions for
Openbook Examination)

AféTr Foair v T ufthar § e 3mur uiRa dfee 3T & €
qUT 378 FFaeed fawasg e oham3il qurT Hedihed & GaRT dlelehl & TTAER
#F aRade omr Sar &, 3 S & Rem & 3eA v [uURr @ Sar &, FAedie
afshal 3RFT g1 ST B 3nyfe 32T ImuiRa Aeaiea et fr aftee 7
ATCAdT3T d JUriTadit fr e g JaRor W earT Ffegd #ar g1 golr gEas
qieT &g fawrasg W muia faftse gea s S § ST 392y faganfiat &
IER H I IRGdAT &1 SraeT § R R & IegeeecAs 3331 $r qfd e
AT a g$ ¢ Oeg HeuTF 3uN 3LTTA- eAaH Ufhar F 3uAer F A §

Goll Qe TIeT # Hodiehel & HAT e & 3TN HLell Hell a1 &1 Reg
geeT faflse g & FROT uAF eIl 39 3caR & = # AT gt § Fad @
faezmedt 3 geal 1 3caX & UId € Sl Ureuarq FI 9@ A CAYAS T g AT
gaAsT o g1 3H YER H Hedihed Iihdl H Ul dg-dig H & dUT HIW dgol <
I AT § EE ©1F & AT AT g AT 1 | AT TAT H IR FI FHASA
T I 3cd §aoll Icdoh OTF & oIy AT HIH Igf gial ¢l e TR 9 o
F cUTuT FeEaett Ueal FF g el F ford Read &7 39ART FeT FAAl G @ar
g1 O HfeeT Aeal & 3T, gaT 3reff, TN 2reg e Iar oFm Fha &1 ST 3%
fSFeradl at 3UANT F A & iere F1 Y A gar Bl
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8.7 IRIYA (Summary)

orEr S Mere 3qafsdr J AT f ggae & o Seercas aliegor frar
ST &

fereTcHs giaTor garT oET #T v FFeet AN, ¥R aur Aen fava
T & o suAfaar g

fAeTeerHs qdiator Retw garr AfFAT giar & o v fafse wam & o 81
oAt &1 AfdTe HAAT FT g7 FeT & o ITARICAS TRAGTOT HT 3TFLIHRT B
g 3021 9eT-97 A & fAAToT, GO&T JuTelr H IPTEedT ol &

92T S & TAATOT STAT &I g U9 3TART JREH H AR IR T ¢

8.8 e IYU (Further Readings)

Eble, Robert Lo (1960) Measuring Educations Achievement, New Delhi;
Printer Hall International

Wrightstone, J. Wayne; Joseph Justnsan; Inving Robbiris (1956)
Evalgationij Modren Education. New Delhi; Eurasia publishing House.

ieT ol faeafdererd, el (2000)sia fa=Are fReor |

8.9 &Y Y=l & 3} Hehd (Hints for answers to self-

learning exercises)

1.
2.

8.10

arEr fr e AT 1 gg=ET |
AT Fr HfATT HT ggaTIAT, SET HT IR HT S@AT S |

_ 3eadr Ry

L e

reTor geer ——

et AT 92T (Unit end Questions)

alg # Aetiorer foereT & 3 fod |
Write in brief the meaning of educational diagnosis
femeTers after & 33 fafey |
Write objectives of Diagnosis tests.
feTeTcas wlietor fr fAwTr Ay & quia &Y |
Describe the method of Constructing a Diagnostic Test.
3TARIcH® AT T a1 37 g7
What is the meaning of Remedial Teaching?
3UARTcHS fAa7or it gfshar dr ai==t & |
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Discuss the process of Remedial Teaching
6. U2 Soh T AR T JUTT HY |

Discuss the procedure of developing a Question Bank.

8.11 erecidell (Glossary)

fAeTereAs qdietor @ A0 e ag gfkar § Sas garT ool & 3R
9 BTEr T FISASAT T AT Ired fHar Srar g

3TaRIcA® fAST0T &1 7Y : fAgT & geara oEr dr Aarf0w FHAAT F gy F
fodr S Afars gard fd S § 3¢ 3UaRIcAs fASTOT Fgd 1
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3PS - 9
Sl faeireT & 3eferiicAs ATHa 1 e
UIed YEdeh &1 AT TaH Hodihd |
(Development of Instructional Material in Biology.

Text Books its preparation and evaluation )

SHE  hI IWET (Structure)
9.0 3327 (Objectives)
9.1 g¥&dmEa4r (Introduction)
9.2 fawx ¥g (Content)
9.2.1 UeT GEaF d IR 3T RFerwand
(Definition and Characteristics of the Textbook )
9.22 Sitg A= areT qEaw @ 39Afaar
( Unility of Biology text book)
9.2.3 g R Rrator #F urew qraw A HAFT
(Role of text books in Biology teaching)
9.2.4 ST R T qFas i RAvaw
( Characteristics of Biology text book)
9.25 fwT a¥q 1 "IoA
( Organisation of Subject Matter)
9.2.6 UIST TEAF FT HedlFeT
( Evaluation of the text book)
9.2.7 ST TFaF Hediwd FHEKT
( Criteria for Text book Evaluation)
9.3  WRII (Summary)
9.4  qfiawm T w2 (Unit end questions)
9.5 & weel & 3cal oo
(Hints for Answers to self learning questions)
9.6  euSEITell TIHA Fgccaqul Asg IRHTYT (Glossory)
9.7 W=g¥ =¥ ( References)

9.0 3827 (Objectives)
TEQ S & T & gATd 3T -
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13T GEdeh I IRATNA T Fehal|

13T GEdeh T IUAIANAT T TS Y Tehdl|

Sl faeAreT qreg GEceh T (Al TaAVArst a daAmt &1 faaxor & gl
qTST GEch ol Hodichel L Hehdl|

3cdd UG GEdeh &1 A H Hehdl|

9.1 J&ATdaT ( Introduction)

Ued GEde 98 Aue § fous Aremd @ sreae R RuiRa aremeEr,
fawar $r cargwar vd WA H FET & AT T¥gd A 7 gAY giar g1 AreafAs
TR W A & [aEhlec & 96T e T WH ITaThdl gicl &1 STl T Fqoll aeg
3% MY 9 HUTHA &TAT & HFER e Gedsh H Ugal 1 fAed &1 9sd g
fARa dreasa &1 faEga &9 8 S dregasq @1 gAASId w7 7 wsegd #ar gl

dferer ufshar F 9oT qEAHT F FAgccd T A B UQT GEAS AR
eI @ gfdfAfied FAr ¢ T qEde uiRa qrogedt dur wwsfad Rietor
HEEH 9l A g¥gd FT g1 3 9 e A 3R greFet 7 aRkade g §
ar areT gEas # ¢ aRade g S g

9.2 fawg &g ( Content)
9.2.1 UeT GEaF d IR 3T RFewand

(Definition and Characteristics of the Textbook)

AfeTeh Tehelleh & TdehTE & WIY-HY 3elee HATIAT 7 87 fashre AR faedr
8 T &I SHH ey qEdes, e ARERE, saenRmer e gfider, s gfeder,
gf¥ed A, FFegex, WAL AF, XA, sekic T Tsgpe Iy aFmfad & s
TEH GHTT 95T GEas o Bl Hifh WA U fashraiier Tse § 3R Secteie A
Teh TArd ©TE H & 3Uelet gl IS GEash & foelr e 3R Reor i sHoder
g T S Fehdl gl Afe e & ar-ary dreusA & e gl g1 9iedshA
TS UgH HATSS 32201 T 3R gt &1 3NI=Res AT &7 AT wear 1 sqe
faT 3R @ She e 3nfe vl v gregaeg (Syllabus) AffAd & ara &
areaaEq H U favg-aeg &1 & dieT qede # Hafed AR Ferfed o Srar &
e GEdS 3% RN H1 ATFdeTd Holel gl &l 37d: dg <Afdded & Fgal &7 4
TS g &1 adA # Avfiipd urew qEash AuiRa fr s § S e i RuiRa
eI Fr IMTLTHAT F I FAT g1 AT FF F HIAR Id TAET R AT
qEdH FAET FAST &1 AT o ot § AR 17 eg Eaadh & vy 7 3fRe Jea §
YT aEAfIwar & FA| AT TH FAT B GT HA AT TLTSRAT &1 ST T T
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T I13T-grds et & o RI&T07 &1 3uaior § 91 o & fov @Es & gare|
U UISY-GEde AT Al &l HUSR 8l & fheg fAaRT & Feswor &1 AregH g

T qreg-gEae [AuiRa area=at &1 e v Fam & fov edaRa Fawa § dur A
U TS qUT <Fafedd &1 § 9&d Fel g

Teh UTed GEceh RIETOT @l & St fefor RERIT sl § 3R 3rfRee s aelieor
I B

T I13T-GFas A& & 32T UIed & 3U0T ¢ Ig 9 gfehar &1 ARG,
afadqes doee & fov ARGl qur gaerRrar & &1 HéAT FRd gu omE &
Afarer raRTewarsit Fr gfd A T | 3H YPR urey YEdeh RS0 3R Ao H
fAERIT #eT B

13y GEaew fAuiRa arggedt # @ 1 eyl W [sfaa & a8 areg amel g
A H A Iod qras FEdd aeEl § e 3maeds gEem 39eey g §
AT YT & & AU Al fAerdr §1 U 3cad 9red gEde orEl B Rede vaHn
w2er & fow 3R Ay @dee & T s@aR e 2

1. 9IeT g¥a® i Hua wsal # aRemwr @@ |

9.2.2 Sfig =T e qEas @ 3uAfaar (Utility of Biology text book)

S e 9o qEas T 39Nfa] Prfafad ¢ -

g% 3YANT ¥ 1T JAT 6T gt T 7T §Iar § |

danferes aeat &1 A B & & od & |

FH Aed W BT Agcaqul aed ddT AT 9red H ad & |

e YEde 98 AU § Toldeh ATEIA ¥ 3reAgew fRdl fawT A weT &
AN TG F A FAY gir Bl

ST qEaE A dTieis v defed ¥ 7 gegd R A €

3R gATT T IS IST qEdd STE F TGEAT g IROT F G &
ST qEdSh 9Ts FH AR H Ay wgrme g €

| F & T ST qEGHT H 3YART IAY §T F dneE fbg g gl
. =g fetor 32eAt fr wiita & ggraar e €1

10. v a&g i AT AT & I §

11. U Hegsl AT I FGHT g

P w N PE

© © N o O

2. 9T qEAF A At suAfrar g |




9.2.3 g R Rrator & urew qraw A qfAFT

(Role of books in biology teaching)

ASITORIR 3T & 8t 9IS qedes $H AgedT & FHR Hd gU for §, "o
fAuiRa Jo7 gEast | & ot f @R smarEwar R @ A& &1 Sha Ree
S v & fow fRIvAT garT 9rea gedet Hr g AuiRa gl @i S ot
I AT T AeeTdl & 3R ATTH & Iaa 39y g Hehl" Sha & &
qTeT GEeh T Heedl 3T frifai@d Akt 7 Affes gt & Fuse g1 Sl
gl
1. wfagfee fxar ( Follow up action)

Pl TR W v+ vy & Qv 37 PuRaT FF sa &1 s 3223 f
it & for & v & fow 9rggaeg (Syllabus) ST AT &1 36 Roled@ &
v aFg ured qrde & HI & A1 AT Bl 38 THR Ued e T Tgar fRuefor
ufshar & dreshA AT & TRoT i FEO & §T H 386 gfaqfee fRar B
2. fraror 3rf@erer w@A (Teaching Learning Resource)

Sfta faaeT &1 & <ar9s § 3R Retes & fov gesia ag ¢ & ag g7 Fam
TR & AT ThT HY 9 3FH HEAYH HAT | G & oE & fow o argasa 4§
Uh-Ueh a0l &l Tiotell HARFeT 81 ATl & | e GEds a7 9 oF e & fou
ot fr opfAer e §1
3. ga=m3it &1 |@ag (Collection of Information)

ued GEae H UreEshA H PUiRd Slia e @ qred avg & a@eeew A
sl YehR & TR Paard HaRd gl & | T GG FdleT AT 9o e & o
3R AT wdr & | Rietet gur Rt & 3fe aRee & Sar & sl ger
S 3TaRTS IAAR 6T e 8 39Tt gl Siell |
4. #AWERF (Guide)

AT & ¥ #@f AR v 2 e Rieet F Qv geg gEas
The ARIGYF & HF Xl ¢ | ReTwl FF 9o qras & fafdesr faumsd, suremaAt
3R et & T # TgIar Hedr §

5. fAYom (Motivaiton)

R & Ay Ued qEaE HT ARROT & for gded Rufaat suesy
AT &1 AT & fAffesr [giedl, T2dl, derelihl & ol 96T Gecehl H 3Tt gld
g1 3Oy STee T TFAET A ey Aear &

6. a3 WA (Reference Material)

et Ui e & Rl gmor | ARG AT Igi F Toham § | STX
SfamRITel STeieh Hegse el el vEr Rufa 7 s et & sfafea foww avg
FEIIA & T Iqasy HUT AfAaRiar 9 A g1 F8 HfaRed favy avg et
AT F U & Whdl § | UoT JEde H Ig TES & WIed @ ofar g
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7. 3EAF (Instructor)

e T & IRUTA | UeT qEAe H @S IS H AN I B 3
YR <Iafeyd Har & & 9AF fagandt s e i gAY o@s & 9y
3ed: forar FXar §1 TREER 3reaad ¥ et Sde A grod ) odr &1 37 e
qEdF Th AR & H1I Xl ¢
8. §H+=ag«+ (Coordinator)

aIed qEds fade & diieas AR SAeneA® (Theoritical and Practical)
Sl g1 9gi Fr HaT g gl
9. A& (Standard)

e & off o uyawor § St urufAes, Areafds g 3To ReT F TR &
USTHA H gl UeT GEaS o aRFEfIEt A R TR W) = weer 7, & fov
At TR &7 ST &l § | g 38 1 30T T IeATTh A & |
10. GRigfed & forw 3wAnf @mer (Useful means for revision)

HET HF H S ATITH giar § 39 o UGl AT HaeTS gl 3d+ fov
HETAST H IR- SR Agfed 3MaRTS ¢ 38 &g I IEas Halcad AT gl
11. I FMEAT FT BT (Source of Assignments)

Sig faae 7 [Affies 9o W 38 g gld g1 Ham # &1 IRl &l gl
FEAT FAT 81 81 30 YPR & 9T Iy S # IgT Yeds H 396y g 8,
Y & A F HAHIE g Uee el & v 9eg qeds & Renfdat & fov
arafeyrd fhamst & @Fea SO T ganma @ & @ & [Jvg avg & Rk
¥ T Aok & AT o 3 g ured qEasw & ¥ I E

o faled 9ed gras 3 rif & v off 3uael §- I8 v Hoga
I g1 T FAAT H AUSR § dUT Fof UIH 3NaRTS Aol 39elet] HIr gl S
AT & fT 3w g1 388 RsTs 7 & d &1 U 3cdd Uied Yedeh Sdlel
Rretor faferdt & 39ANT & fAv AFee wdr §1 Ig dAfFas e A HgrIS gl
Tg oo ATHIAT FHI TI&T gl

USET qredadT & &AM, 2005 & HJdR 91ed Jede AR gadr Risfor-
AR AHIM HT SGoldl gl HTaRTS g, ol TAGT A § IRFARE Hierel
AT 8 Fhd g dUT H&T HaT T a3t F Sied Sfiad & gfhamsit & St
e cal

TSI UIegAT- 2005 H B & IGIAGEdSH W qOTd: MR HeqTT &
HFT Al T GAE &A1 g1 31T eIy & Teh Ireg e AU e & w4
W T { IHF I1GT el Hl 3TANT H o & foIw ol & 9T fmar s

3. 9eg YEAF T T Agecaqu HAFT Af@T?




9.2.4 ST R T qFas i RAvaw

(Characteristics of Biology text book)

Sfia faTeT &1 aIod qEas &1 Heced 38T RSB & TISC g ST 81 3T
A3 # fAffet gt (Function) 1 TFadqds QU & & faT 91eg geds H
HTERTSF IOT gl AT Sl FO IO AT TIATATIHT T Joied fAr=aregar &

1. 9IsTFA F AR (According to Syllabus)

Sia fa=ireT 7 3dT uied Yede HFafeud 18T a8 ganr HutRa areg=r=t
& 3ER gl ARV TE oI Hr FIT A H R FAT & | Ig d&F 9T
qFde & Hbol (AT H 3HTaTH g
2. @+ ( Authors)

ued GEas A fawg aFg 1 FAIdeGe Ud difeher A H egaiedd fhar
Sar g1 et & aredfas Ffoasal & AR & 39wA 9o qEde H v
HN & 9HAE ded g1 W TAT Fgr IfFd H Fehar § e 38 FET TR &
Rraor & gAica AT @, FaRt & aRRT g, IeEuEt f FIeerr g ey
Q& P G ITIAH AT I@A dlell SAfFd glell dMMBT| 3HhT o7 faafred &
AT IS el aIfeu| IHHr AfHcafdd Tose, T T AT @1 9T qEdd e
P SIGHTT Ael ale] AT SETA & 39T ANINET THST dATRU|
3. UIgAYFa® F WEila IAfAE Fator (Observable Mechanical Features of a
text book)

() 9T GEeh @ TEROT Y U4 Sid [ 1 qred qede & giafefFed

e aTell glelr A1fe Tl

(i) 9T GEaeh Sog Aol @ Fiaurses gl oS & U HE 3T ST &l
ferar s arfew

(i) ITST GETSh I HEUT Ah g FASC & IERT HT IThR LTI & IJGER &
AR @M SR | Fgor @ 30T 7 gl

(iv) 31&RT & AR F MH, 37 M RNaor foeg seanfe 3r9er 39 afgare & 3

S| 38% T 3R F IHR Ofca § [{AY &1 a1 anfgu)

(v) Sfig faae &1 dredgqEas A v a& g & 3gEr &3, W@ [fF, awy,

@ e WEr & ¥ IART T F Y AR SART AT IR TS

AR areafdshdr & AR 8N SHA TISC AR gl AfAard 81 9% &

g M off fear e =nfge

(Vi) TIF UTSIAGEAH H oIEdh, THRIE, THRE IV, G, Hed A & TIT

3ol WA I W AT A 7 gler 13T
4, smar v 9l (Language and Style)

() 93T GEder H AN Tl @ | arFd BIC Bl AT deheliehl 2Teal Sl FA1aT
fehar ama|

{159}



(i) Foegredl, sy, aeal, aRemwsd vd 3wy fawy el 3reer-3reeT faegst &t
3oMdT- 3ol Jeessal H fo@r S =wfgv| 3rfeee a3 o &l

(iii) aTFT T FFAHX 8T 3T AR 39IFd Asal HT &1 $I7 T gl | FoIohl T
e & T & 3efRel glol AT |

(iv) % #H HZOT 9T Iiell FFaedl I o &1l

(v) danfass gcierl, FAT TR0 AAEaferl 3R aiRenfe ersel & @ & &
Ao ferar srer =nfgel

4. aTET qEAF # AT Favard [F@e |

9.25 v a¥q 1 "IoA
(Organisation of Subject Matter)

() IAF UIST YEdeh H HRFH Wahded ¥ gl aiieu| sud et Ramedf &
T 3maeges AT g1 Yo" AHAT w1 AR AT S AIgT| GEdw
AT F1 8 TosT Iear@ fRAT S| AT FdAT ATGT hr HqaiResdisit & &
3oold@ U UIahdel P AT o har |

(i) TR & dTG AT FAr & AT AR

(iii) o @Rl fr AqdAICh TaH difhe A A TIlfod fohar Sem @R |
Idd SHS 39 99 AR d1g Fr sHrs § Heafeud gl sHhsal H o v
TEG T IS EATATGH A H gl Mgy

(iv) Sfta Tt &7 qreg gEds # vy &g @ faeie & Affies @it &
UREIReE GV Ud 3T AVl & §E @leyd &I H GG fhar S
U

(v) v &g & SEgcienor & fefor 3R rfeemw Hr R AR W ogenr
3Tl A |

(vi) v avg Renfiat vd ager i srawadanst R st & g @l

(Vi)IAFR SHE F IRFEN H eI F 3nfea sgagrk aRadd F1 3eo@ gielr
EURY

(viil) TAF SHE F 3ed H FREfed 1T IR T JAdia & fav agid get
T 3eold aRTS g

(ix) 9IST qEdeh H sdlAdH ST A $T 3o gl

5. 913¥ q¥d® HASH & dld Agecaqor g ff@wl




9.2.6 YIS [EAF FT Hodiwad

()
@)
()

(Evaluation of the text book)

fAFfaf@d [Seg3il & ITUR W UIed qEdeh & Hodihel a1 ST Fohell § |
qEdes @1 fawr |l - favr avg @ 9, Tefe e e A §
QT T Hifded UR -

(i) 9T qEdeh foiete

I3 TN, HSAT # A, SHISAT T difches HATGAT, HFIUT TTQTHA Hr

quTAT UGH, TSITRTed TIRILT

@)

(i) fowr @Ay Fr g

qd HETT AT 37Tl HET & folT Hsr & §T 7 |
S s 1 wH AU @77 & faw 3ugwd
SHISAT & AR H HUIids FFaeT

&, 3, 3 (IHOTAE) TUT IRYFAAT & 3HFAR Asaldell I FAT
TIAT qATeRoT W) 3R faw amel
EEIGEEIR:IGEIN CACIRCa i )

I [T, T d2T T TURONAT FHT AL

Shig faareT & Affed @3t v 31w fawdh & ggasastr
(iii) T R&ToT & 3TAEAR

H@sl & Agled o 3maid

JHTIRATAT HFATOT

A, AT, TISC AT T FIET

faae gFdcdl & gAY # HgE

s A TR de A "Eres

darfeieh 31fAgfca va TiewIvT fasr & deras
HATAT FATYTA T JAIT FiAA & AR H TgRIH
Gt vofed & fara & qgras

A TeHs Tfeeenivr & gfd 3eq@an

(iv) GgrIsh arHAT S 3gAfAar

JAd s H gAed §&AT H T T 3¢1ex0r

o, 3@ 3nie # fafaerar

e dar 3meses T
AR, FaTo g TOse T

QT T i YR

U Jeddd foieeT foegat W & fear S arfge

(i) qETH I AR
(ii) TSl T 0TI
(i) ousafRF
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(v) s g gers
(v) oo & aoracar
(i) Hed
9.2.7 YIS [FAF HeddsT HAIET
(Criteria for Text Book Evaluation)
| oo a&g : - T §H A@ARS §?
- T grETeh g2
- T HE (FAT) 77
- 1 @@ (learnable) I9 T g,
- 7 freror AT § |
- T 3FHAIHS (experential) T § |
I TpaTcHear © - &1 BrEt Y fBRar &7 3R & 87
- g7 BTAT HF J&T (engage ) I@dT g2
- 1 Tohard o @ 3 & 3UGFEd §?
- R v avg % 3uged €7
- 7 R wfae g2
Il HeiheT : - FAT SHIS TRATT Hodiehed TG g2
- 7 IR 3RIH IuYFd HodihT 82

6. 93T YTAF AeAdd §g did Agecaqol Regat &1 sea@w Hifaw |

9.3 IR ( Summary)

e YEd 9 WY § [oEe AgH ¥ 3eued R Ay a ST &
THA G A A FAY glal &1 I eas ¥ R0 g 3ftee @wa a gaatad
g 81 urey s AuiRa areusma &1 gfafafteg s g1 Riem A ik areg==h
# gRads qEaet # aRafaid gidr 81 T 3cdd ured qEde o1 @ RAedd tan
7T & AT 3R Fewy e & T 3Ee & §

Siig fa=el aToT qFdeh 1 HAgcedqul AT &1 Urod Qede Yidqfse fomar
Tes gl Raror e FEYe | It &1 @I g1 Uh AnGee, ATHORE @
e ¢ UE e Wl gl 39 & faRed uouwras U R, Ae g
gRIgfed & fow 3gamh g

Sha A= aeT qras IoTHA & AR g, P @ garT fafad &,
fawar g¥g &1 Geree 3T &, e qEde I Hedidhe 38F IIT H HeTH gl 3HF
fow gede $r fawr awel g #ifas smur $r fadeer @ e gl
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9.4

1)

()

@)

(4)

(5)

(6)

9.5

qeTT AT g

(Unit end questions)

Sl faaATeT s 91eT qEdes 1 ar 7Y g7

What is the meaning of a Biology text book?

Sl f=TeT Ureg gEdes & T 3Tl 8?2

What is the need of the Biology text book?

ATeIfAS 6T NS g AreAfAS Fwemdt & v iR 9rog qeds 7 @
frdt T i FATATTATCHS Hedished HIfAT

Critically evaluate one of the text books prescribed by the board of
Secondary Education for Secondary classes?

S faaeT areg gEas & dia 3o faf@w |

Write five uses of a Biology text book

T 3cdA g faae area qede @ ara afdrseart fAf@e |

Write five Characteristics of a good Biology text book.

S faeATeT qIed Qe & Hedished & MR fAf@T |

Write five basis of the evaluation of a Biology text book

T 9AT & 3cdl ohd

(Hints for Answers to self learning questions)

(1) ARG dregsa &1 BEgd 3HR g1 387 ured axg; 3fReH & fav asamy

FarRl aur Reas & T wed @9 gl

(2) v avg H@aIfed, AgcaqUT a2 IUT FAAY RNaTH ad1 o1F & v AP
(3) Fecar AT, 3rgeere fefor JifteTH FaTae

(4) ST & AR g, Tl Wk, HINT Tl T AT 2T W @

(5) AAAAAS T ATfher A, AT STAERITT IRAT FT 3ooid, SHS & ed

A geRIgfed 33T

(6) Tawa wrel gAEARIS gHifEE Ud e IR &1, FHEM T & Hegghel, dellioln

9.6

eTeeTdell T 3T AT

erscraell (Glossory)
TSAGEdSF ¢ (AU Iroageds &1 aFgd HHR g1 SHH qegasq A

F AT 33w A gur Raa & Qv g ga &)
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UISAYEdF Hedldhed FAI | U GEdeh HI JUdT I & T U Hedihe gfafer
HETH §, TN UIodqEdsh Hodihed HHIET Hgl ST Hehdl gl $HS GaNT QTGS
& faffes gait 1 A9 T B
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(3) G . &. (2003) SAfdw e fN8T07, SAR TAEAT Bedl T 3HFHGHA

4  |g . &. (2005) AT fator 21 & eraedr & v 3R, fOde qEde
HAfeel

(5) Sharma, R.C.(2005); Modern Science Teaching Dhanpat Rai &
Sons New Delhi.
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(7)  Uad, 3. v, e Refor e gedes AfeR, 3w
(8)  USIY UTSTShA T FRAT (2005 ) T &Y. 3. IR, 5 ool
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gehTs - 10

Sha fasteT & defiia fafirse fRreror aeres e,

3G Fllell R Hodlehst

(Context specific Teaching aids in Biology. Its

preparation and Evaluation.)

gHIg T TRAT (Structure)

10.0
10.1
10.2

10.3
10.4
10.5
10.6
10.7
10.8

3227 (Objectives)

JE&d1ga1 (Introduction )

fawsr a&g (Content)

10.2.1 sia = # weidta Aftse Raor s @@l &1 3
10.2.2 g R & RAsor Fed A & ISR U9 Aged
10.2.3 fayor WEgd @R F UER

10.2.4 f8TOT WETIF HIHI FT AgT

10.2.5 3T R & Raor eIs AU FT 99T vd I9T
10.2.6 Shta == wefdta fafdrse faror weras wwrad w1 @A#ATr
s faaer # weffta R Riaror es @@ F1 gedwa
AR (Summary)

g&rg 3 (Unit end questions)

air weat & 3caX (Hints for answers of self learning question)
#est o=y (Further Readings)

regrael (Glossary)

10.0 35T (Objectives)

o ks 0w Dd PR

3 ShIS I AT W 3IYHI 3T AT glem a1y foh

39 g A & Tefia Aftse ggre areshy &1 379 919 g

39 g faae 7 d@effia R_fse age @l & Y6R 9 FAged a1 T
3T g e & Tefdia aftse agras Al &1 99« U Y97 §dT Toh|
39 Sha A & Tefdia RAftse ggrae areel s=1ar Sar |

319 Sha A # H@efiia Aftrse agraes el &1 Aedrhs e dohl

10.1 F&ATGAT ( Introduction)

Sa faaer regasr A eIor T A T TE AgccdqOl T gl TE

getr feRRAFT 161 geft o FFed 9fad e Agccaqur famor aeeh g1 o=t &
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Sha faas & @eucacas fdem & fov qur o= wfafeab (Processes  of
Science) & 9AET #F o & forw fRIe7or ggrae arealt 3maeas g1 38 R 9a1exor
T GOl JYT GATHROT YGNUT 1 3 A & fov gdfewor # gfed ga arelr
fram3it 3regasr 3mavFs g1 Upfae TaEr & ReEdmor & @y & faw 3
3aeliehst, sfderd AR adAT $ ST FT HEIIT aeTF g1 IS oF HHor
EARIFATT HI FASHT A6 §, A Io¢ TANT FF U6, g YT FT ITH0T
gHTG ST BRI eI AT @A HEGeTd UG Hgcdqul ¢ IfG &4 o H
TFIAAS IRTdT TR Fof Sl T & |

10.2 & a&q (Content)

10.2.1 g R # wehia Rfdse e awalt #1 e
(Meaning of Context Specific Teaching Aids)
e enfE&at &1 79 & F A Saer 310w sfegal & Aegsd & wred har
ST & 3deT & arde 3R Tl 3gar g1 safev Sfig faee &7 defiia afdse fwg-
aEG H A’RF FOsC, AP Td A A6 & fow RN&Tor A Hgrgew d@HA F Sgd
3% Agccaqul T g1 3EeX0T & fov faeafdat & gagdr iR srigdr sk
fasrste dr 3avud (Stages) THSET & ar fafdest yoR & Riafor wgrae @@l
S - Alsd, a9, ToEs scAfe & YT ¥ AT A FeH IRader Hr Tose R
ST Hhal & | 386 TR AT HHsT (Lungs) 1 I AT & fov 3mRiad 3uetor
(Improvised appratus) &I Hg&IaT & FISC fhAT I Fhal gl 3 Sfa e o
# fafse gertolt &1 3if8eh &, Tase AR ol & fav faffieer g $r Rrefor
HETI FIAAT I YT & & Gefa faferse fRafor araAalt sgr s g g
10.2.2 Sia R # Ra0r IS A & ISR T Ageed
(Types and Importance of Teaching Aids in Biology)
10.2.3 fator WEgrgs @R F YER
(Types of Teaching Aids)
RI&T0T Herge A & efaf@d IR geit & aefigpd fhar a1 wehar 81
(1) T2T FiHEA (Visual Aids)
(2) &g @A (Audio Aids)
(3) TT-HT AHI; (Audio-Visual Aids)
(4) I dehelishl (Information Technology)
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foreror weTae Tt @t SEeRTOT

Classification of Teaching Aids

| ) |

r1.qmmmﬁ ( Visual Aids ) ) 3.  gya-9I |mait 1
1. 9™ 92 (Black Board) ( Audio-Visual Aids)
2. fa= qon @ (Diagrams & Sketches) 1. fres (Film)
3. UT% T @ (Graphs & Charts) 2. TEEA (Television)

4. 994 9% (Rca’ Object)
5. digd (Model)
6. frew figu, wfa ok wmsed
(Film Strips, Motion Pictures and Slides)
7. ufrersEen (Epidiascope)
8. TR WIS, Thd qF

\ -/

| |
[ 2. s wrht ] [ . G qhIht ‘
(Audio Aids) (Information Technology )
1. ¥fear (Radio) 1. FFX (Computer)
2. IHEA (Gramophone ) 2. 392 (Internet)
3 29 fehtet (Tape Recorder) ] | 3 Ta.get (L.C.D) )

10.2.4 f¥a7or Werg® AR &1 Agea (Importance of Teaching Aids)

1. S f&Ae & Rer $grres JHd & 39T § Avg-aeq $ TS Wlel U<
AT FATAT ST Fhell ¢ |

2. Tggeh feTor el & AIH ¥ Aemfdal & @ue (Attention) fawfaa
far ST gehar Bl

3. S 39T ¥ Rewr & gAaw & suad @ § 3k 3¥ReE (Learning) o
TR & B

4. THF 3TN A TTHH SATEIT Il &l gl [Herdr § 3R 3 saredr &7 &
ST g

5. eIl @Rt JARTIE/A Je/ASd TEIAREaT 34 T & ATeIH
¥ egHar F1 e g gl
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6. IUE Tk Sgd arediden 3T Tel ITRTH A &1 AET Bl

7. Here AT GreEmel & IUAET & FHef-ahel RASTOT T UeEdT HATCT gl ¢ |

8. Hergs fReTor ArHIM & FRFRF 3uder § orl F Affesy argsi & &3 7
A T Fierer [FHFAT g

9. U ATLTH F HeT H TS 3T PR HT ARV AT gar § gl | o1
God TR FX Fohdd &, GOR-faAY a FFd ¢

10. ST W 3’0 T & faeardt 3R 7 g #§ e & g1 W ags
fR&ToT TN FT 3TN AvS I§T B

11. 37 39AET ¥ oEl # dAfAe tenor & G & 3R dafas [_fr &
faera # gfretor grea gar g

1. TF WeTad AN FiT-Ftd ¥ @ & Fa I F ¥ § g7  F4AICY

10.2.5 S s & Ramor el F1 999 g yI@eT
(Selection and use of Teaching Aids in Biology)
Sha faame fawar & Rieor 7 v Raror @l &1 sgd Agca § 3 sa@H
TG T TET AT Y g RIS B FoAb I & YHT [Aged Hrafafad &-
1. \grge fRUeTor AreEl 39T & At @Afhd (Integrated) gl=ir 3Maede gl
2. g faczmedt &7 37, §fg 3R 3npEt & 3gET g+ arfeul
3. HH 39T H ol arer AT feardt i §AST # 3 T 3 YRR HT el
EURY
4. e AT F@EREN aredias, 3fa & 3R a8 aedids el & T )W
FH H ol # S g N Gor 3T Ifaed oA g o qaf s HeT 3 4Telr
d FATC ST Tl
5. "greh fAST0T WA 3ART 3R 3afF I deie Hie arel gl arfeu|
6. T fAeToT FEel Y glelr arfeu St A & 39eey A ST T o9 o«
Fafr o 3T 3TaRTHAT &
7. e TETOT WA 1 3T FAGNT GR3HT 3HN 3ETHAT & 3qed & b
THT gl TG gl
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8. UIT Fel aToll fAGTOT eIk AHIM & 3Gl il § T HITE AT yicd
gl =BT

9. TEIIS TAEIUT AW & YaoT A gleil ATgT|

10. HeTI TRASTOT AHAT & EART TH0T I Y& FGFY FHIT g1 11T

11. TgTTeh TAETOT AHIAT I TASCAT 3T gl H glaAT 1T ¢

12. ygera A faganfdat & aR@er & faw 3aRfRa 7 g« arfgul

13. 37cATTF FTAT T HGeTh G o fohar =1 aifgu]

3. Afrse fraror wegrasw WHM TIT F T 3wy AT

10.2.6 ST R & weffa Rftse Raor geres awed &1 @AxATr

(Preparation of Content Specific Teaching Aids in Biology)

Shia faeier # wefdta RIeor dgas Al [avg-aeq $T J$fa d ITarTdhdr &
HIAR g S Tl © [0 GH 9HE 9 F Flow Diagram Hise d1E, diferd, I,
frea, Tarss scIfe WHE@ &1 AT RS U9 3o ATAfA® TR & 9eawmA (Syllabus)
F O H @A gUSH fawy & deffa fafirse Raror werres aHel a8 S gehd
& S o & gafs a1 §

arfersT
CoE Rftrse geest dgrgar Rator @it
1. HITART I TIGAT CD, g&fdld W AR, g,
Tellgs
2. HATSSIAITUSAT T J81T d HTdR$ qre, HATSd, TEEIHT
AT
3. P 3R gRT o & 3TaRk® e, ATS, eIl
&
4. AT TS H HAF FrawaTT e, Asd, fhew &gy
5. 3 AT UF UG a7 d HiAS
WEaEATT qIE, ATSel, To1ss fhed Fgd
6. Al HASlT AIfSTA FeRge U] | =1E, AS,
3R FART & TALT
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faftrse geget

"eraar frayor wreht

10.

11.

12.

13.

14.

15.
16.
17.
18.
19.
20.

21.
22.
23.

Tl Tl H@oll
QeSS ol

areHs Td foheh SIUAT
SelifAg(Hydrophytes)
AETES (Xerophytes)
auifgg(Halophytes)
FAge (Mesophyts)
qIeq STeTd T FafTeheor
(Classification of Plants)
defwrser(Thallophyta)
STTwTSCr(Bryophyta)
cREmmEer(Pteridophyta)
AT (Gymnoperm)
Tleol3iETa (Angiosperm)

Sleq ST gefieRtor

YehTT HRAYOT

(Photosynthesis)
JhTel TReWoT hr foharfafer

gerer 3ifAfRaT(Light Reaction)

RqHT T Ggel H Jolell
HTT @A & 3T
qHA H SIIBIH T GAET
aTeYl & YHE 3T T
qof & HedRe T
gl & Rree

arsichoteT
HAAHGT 39U AR Hel
38 &T FTdRS LT

AlSd, IIE
AlSd, ITC

JEdge Iedl, O, Al

Tell$S Yeast, Spirogyra
JEdds ey Wel, Rewar, HH0T

H of S, oI &1 95 &

g T, #e, T e F ey
et aeffeeor &1 AT g |
3THIET FT Alsd, WY : Hrar HF,
orEr,  JEH,  HII, dARIAS,
HASell, Heh, AU, HER, THIGS
gcafe; 1 geffeRioT e Farae |
ERICIEE C RGN

@ [T JAe, TEEIeHT

OHP & ZarT

AlSA gaRT

HISeT GdRT
HAsd, IAIC T=TRET
Alsd, TIE, AR

gfaeyd, aredfas ded, T e

EEN G RCCIR
aredfas areel
IBEACI
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24, AT TEIhT AR TIdAT Arsd, =
25. 1. (9T, ST, AT GUGEINAC A GICTY
2. gieifas g1y & orH
26. Fellfelar T @ieTed Tfshar gfehdT, ¢ gaRT
27. NTAT. FT gfawa Al FATHT
28. 02 N2 Carbon STel T ICENACICRCGIETY
grarhiforar T gemerfa @ [ g e
ASAATA/ TSIGFY dH &F  SHar] | HIer F AT H S & e
¥ JiS @

4. Mg AaT § & FEITA &1 997 FIF A&7 F AT Fgg9F qrH@
forator Y T4t &I

10.3 39 Q=T # defia fafse fAeTor ggres arAal &1
Hodlehel

(Evaluation of Context Specific Teaching Aids)

Rretor TerIE AHAT F Foah [Affies ARt & 3R W R a1 g gl
1. A avg & wrafaua & (Related to Content)

Heraes fRAeT0r Al Awg-aeg @ @rafayd glell 3maedes § | Ifg STl
Tl F T TR I § A IR TIeel SR 3Te] SIS SeaTfe T 3UTANT Fieh
AT ST el g
2. FET-H&T F ITHREET 81 (According to classroom size)

FaT # Tt & dear fhaer g2 I g 3w § o wee R
T HT AR ST 957 gl TRT fh NS §& Fezreff & Tuse @ & 3k ag
HHST Hh|
3. ¥eIfa® & (Propotionate)

TerIE TET0T FHA T A T T & pfas Bl HEaRIS § OHT e
g 9T TRIEToT WAl @ # 9Ster el
4. fretor =qg e & faw 39gFd @ (According to Teaching Strategy)
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Teras RAeTor Al w1 RETOT SYg T & IET QAT MaRTER § VAT G
gl 9T e fRIGTOT JraAel SR gt gl
5. 3 &1 49«7 (Selection of Colour)

Herae a1 AT &7 W7 & TIT aXd GAT Ig EATeT (W1 H1aTh g b
dg AEdTad I & TAGT 8 SN Tl F T g & Y, 3 a&g3it & fRkrsednsit
& TaEIR & I®Y 9T AT I AT AMRT| T 1 TIA S FHI €T I b hleT
¥ T ¥ do 310 TUSe AR 3T 1
6. XA TF TYsE @ (Simple and Clear)

g TAET0T AHIAT A gl & TAT-ATT TISC giar 3T HEaeTSh § | 5 IR
T Hgre RISTOT Al &7 YeeieT fohar Sirer § St fawa-aeg & T9sC e & S
3R 310 FET 9o S &1 STFT 3TANT FT o T BT 3MaTS & drfer ReTw
TG & 3UART & Tehl

5. Sfra s weraw frator wradf Aeaiwa & v &q faeg g

10.4. IR (Summary)

v & R gaol &1 3% W, gaeg 9 T & & fav A
UhR HI Tgraeh [AGTOT FTHIAT T YINRT FAT & Hefad afdse fRrefor ggraes aealt
el S Fohell ¢l
fRraTor Hee A F gEIa IR AT 7 o foar ST oasdar ¢ -
(1) TT G
(2) #e |
(3) €T~ Hc¥ A
(4) g Feznfarhr|
TRI&T0T Herer el 1 WErRIAT ¥ [AwT-aEg A W, TS, AT §A>T S
HhdT §1 3T 3UAT F AT T d9d gl & TATY Hell-hel T ThEdr (Monotony)
HATCT T T bl § |
10T e @HIAT FT IS IR YART g GHg [ Bgear 9
HERIA & AU FATHT g, et &1 337, JeTdr & 3MeI&d, 3fefqel HINT HT 3G,
3ART IR arell, 3YAIT TAAT 23T F TFHT g, 3TsYdl A & SIS Hl
&I T@AT a2 & Sig /AT vy F [ftse @effia yawol ) [/ffied yR $ir
fRreTor TEE AT R F ST FdHAT § SHH ATT F  dIE, Alsd, Torss, oA
gy, uredl scarfey 3u=er & o S Fehdr &
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Herash fAeTor "l 1 HAedied fafdesr faferseanit & mur 9 fRar S

HhdT §

1)

vr-aeq & Tefud @, (2) FeT-HaT & HHREET & (3) ALEas & (4)
fRI&T0T &g Tl & v 3Ugerd & (5) WM HT1 T (6) Tl U FTISC gl

10.5 IS 9 (Unit end Questions)

1.

Aeia fafrse Rieror Jeras aresl & 39 1 aHsd 82

What do you mean by content specific Teaching Aids?

Shra faareT freqor & TRI&7or g AT & Agecd &l 9dSU |

Describe the importance of Teaching Aids in Teaching Biology
fRIgTor HErE A F1 TIT IR ITART FRa FFEI R [Agedr 1 edrd
G =1gU?

Which Principle should be Concerned while selecting and using
Teaching Aids?

AT g A e Awal &1 geer & fow 39 Fiewr Raor g
g &7 fAATOT HEr

Which Teaching Aids will You prepare for Teaching Meosis and

Mitosis.

Sita e & Hefeta fafdse fR1aror were Al & fodies & 1 3MUR
gler TIfgT?

What should be the basis of the evaluation contents specific
teaching aids in Biology.

10.6 &Y 99T & 3caX ( Hints for answers to self learning

guestions)

nNoe

3.
4.,

5

T HIHA, TF- AT AHA, eI WHM, I deheiienl Fralead FHA |
fwaarg &1 adFar TRica &, IReH 7 E F AHOF dafegar @
39T, SHF TAIT FHET T Teh THAT (Monotony) &I FHIeAT

faw gemor & wrafeud g, oml #1 3g & IgER @, wrdw g |

PIY TIGAT TISC Tl & ToIT dRGP, TIA FFST & AT |
favgaeq @ Frafeed, Tosedr, e (HEa ae)

10.7 TecdT T1fecT ( Reference Books)

1.

Dr. Shashi Kant Shah (1979) Better Teaching Through Affective
Media.
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2. AT O EE AAI ARd HR, deliles JUT deheliehl  2reardel
ANT (AT FETYS AT AeATeld, ARG THR, gRAUT A1fdcy 3hrea,
TUSNIG)

3. Gerlach Vernon S. Ely Donald P. Teaching and Media a
Systematic Approach Prentice Hall Inc. Englewood Cliffs, New
Jersey, 1980

4. Hass & Packer Preparation and Use of Audio - Visual Aids, Il
Edition, 1964.

5. Henry Ellington and Duncan Harris. Dictionary of Instructional
Technology Henry Ellington and Duncan Harris, Kogan Page,
London, Nichole Publishing Company, New York, 1986.

6. K. Sampeth Introduction to Educational Technology, A Dannir
Selvon and S.Santhanam, P.261.

oIl Tehadl, AR H TT-3cq A&
e S &, Sifash T Ruetor, Tereure Redr = rsheAl, S, 2003

9. Mary Ann Das Gupta Creative Learning Services, Low Cost, No
Cost, Teaching Aids, National Book Trust, India, 1997.

10. 3fdlesh © SLULUS. ATYY, SI. Ud FAT, 1987 INEAUT H Mg -7 WIEe

(TSeR 37 : oldeh)
11. 31, ooy quOT T I FFA, AT fueor, AfgeT U PRI, 1998 T
71

12. Mohanty Jagannath  Educational Technology,Deep & Deep
Publications, New Delhi, 1992

13. General Editor Rasha Elaseed, Consultaint : Chris Oxlode, 150
Great Science Experiments.

14. Thomas M.Pasqgsa, Jr. James K.Buskalew, J.W. Tankarad, Jr.
Robert E.Ray Field. Mass Media in the Information Age, Prentice
Hall Inc. Englewood Cliffs, New Jersey, 1990.

10.8 gregrdell (Glossary)

deiia faftrse Rretor Teraes @el @ g Refor mege @Rl o foREr
faferse ducgw srar wfafdr & fow 3uder & omar Sar g |

18707 TEre T & e 3YAT g, o IR # UF ¥ ’We AAegdr
T 39T, ATRTH GEISE Gl § AT Sl 318 FART ST ST Hehell & |
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SHs - 11
Teh GTdr Siia faareT et & fadvam, gAEaw ua
AT  (Qualities of an effective Biology
Teacher,Problems and Solutions)

g1s 1 T @1 (Structure)
11.0 3327 (Objectives)
11.1 g&aEat (Introduction)
11.2 w7 a¥q (Content)
11.2.1 Sfg =T et & {Awa@ (Characteristics of a biology
Teacher)
11.2.2 =gf@qera ET (Personal qualities)
11.2.3 fwIera apr (Subject related qualities)
11.2.4 =gqaT¥& T ( Professional qualities)
11.2.5 31«7 31 ( Other qualities)
11.3 3T @aer RAaw i gATIC vd AT
(Problems and Solutions of a Biology Teacher)
11.4 ®RIRT (Summary)
11.5 g&1§ 92 (Unit end Questions)
11.6 &ier W&t & 3caX (Hints for answers to self learning questions)
11.7. ®=e I¥ (Further Readings)
11.8. eregraelt ( Glossary)

11.0 35T (Objectives)

3 $HIG FHI AT 9T 3T -

. it faareT e & FAgced FI TASC A Tohdl|

. St faeTreT Reter & cafdderd oil i fore Heher

. Shg e gt & QAwerd it &1 3Ter@ HT Fahal|

. St faeareT Rgter & caradnides auit 1 forg el

. S faameT Tt T GATIT Ud AT hT SITEAT T Hehal

a A W N PP

11.1 F&ATAEAT (Introduction)

faare v & gyefa gay vt & B 8, ad Sha faae o tar faw
¢ forger greey Sfig Sera @ 8, S wipfae araraRer 3R gArST & o ganfad sear
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gl aaem & FE 3EH MY @RT FF Al F [FFm & FAT A AT g HT: ST
faare fRrates dr RIstor F A HfAF WA 81 IS ST QAR W T8 F @ W g,
T H Sha faeie et 1 q@El fawdt & 3reardent T Jelel # 3UeThd Hide
giar g1 Sha e Rt a1 39l goieer 7 &Far ¥ 39 vy & IR g
FAEARE Avgarg I FAT-FAT W gd e RE0r FaEr gar §odife
faeaniat & FdieT Ay fawdl &1 SesRy 81, 397 Reas, d@, @deor, f&aeewer g
Ao &= fe fr a=fRe aFaat &1 e Far s g gefes dafas
AT T HERISAT F 3eT GRTAT F Fh| A sHS s g Retw @ v
AT TG FHAA Bl 3Hcded TS ¢

11.2 a9 g&J (Content)

11.2.1 ST R e i FAYAW (Characteristics of a biology Teacher)
11.2.2. g &= e & safFaera aor

(Personal qualities of a Biology Teacher )
(1) gsTasrell safddea (Pleasing Personality) :

AT cAfFded faeanfdiat & genfad &ar §, 8% 3faRked gamarmer
AfFacy 38 fReTor FF7 &1 off genfad iar § | Jsraeel Afddcd te Sfa faerT
fIeTr # g aeTs § | I Y HEHa g o9 Sfid e & et &1 3cdA
EITELT BT |
(2) aiRf@& Tear (Strong Character) :

Soehl & g AW A g Afde TRT &1 TE Bl aTS § 6 IOT H
3YCHET THIT JTelhl & G I 95T § |
(3) wrTfa® IET (Social Qualities) :

SHEN # HgINT, PR Tg1d, AT & 9fd f@ssr 7 38 fawy $r #rgar &
Jsft faef@a fhar ST Thar & S9 et TaT 37 Aa3t § NT-Uid &, df ag
oEr # S Jae & 9fa off [@ser 3 T ghar Bl
(4) Mg gFENor Pt (Interesting Communicating Style) :

Sfia faamer st & gFavor el e ghelt HadF § | 98 JAfed awcgar
g fAgiedl # 39e] STolhl H T &l  TFINT I Ton| drp Aol & AIA
3T HIGATHT T STelel 3 AT F Ig TT ST FeheTl &

(5) 3rex faeardr (Confident) :

Sfia faare fars & 3cA faardy gl 3maeds ¢ | I8 Jf §Fea § S
38 AT W HOFER ghml T & v W 3fOaR g & ag et off geucay
aur Bged avg & e 3eeroi & AT § GHsT Toha|
(6 ) fasaar (Impartial)

Sha faarer fater & fsuet gl 3maedes g, ag afl ol & §A e &
& 3 forsueT @ TS F A TagR |
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(7) 8arer (Patience) :

faeafel & TR-ER g W a8 391 9F & @ | drefent I 3ERThAT &
IIET 3oTehl HATAT &1 &l el A 3701 &F S0 |
(8) ¥Tusearardr (Clearity) :

Sita faereT et 1 Tosearardy g HEd® gl 38 AT & g uge] &
TISC AT 37T AMMRT| FAAT & Aar 38 TI H Q9T & 9fd 71T T 3773TH ¢
(9) SIaTi=a® Hed (Democrating Value ) :

g el a7 A SFeidiiessh Hedl H URUT oA dlell gl dIfgT | a8
ol faeafdat & fOaRt &1 3ex &, §A @AsT qur fdr off Ao & @it &r
AT ¥ ol
(10) gfsEeY (Laborious) :

Sita faerer st 1 ol g 3maedss § 39 907 & g ¥ 98 U
TRISTOT &A1 oo 9feY f&eT Blel aTel 3regaenmsil & fo¥sehsi @ $7 37aeTed & FeharT|
11.2.3 ST R=mer fRrerw & R{wgera aor

(Subject related qualities of a Biology Teacher)

AT IO & FU-GY NG e e #7 39e Fwy @ grafeua aqon
& Bl 8 3TaRTSh | RgTh & fawerd qon # Safaf@d &9 @ fasera far sm
TheTT § :

(1) fawx & yfa f@sar ( Faith for the Subject) :

Sha e et & 39 vy & eema ar fser gl @mfde 38 o1 &
HROT 394 AwT & 9fd 318 T 97T Jelt @l & of AT Hl Falld Jellel H HgTIR
g B
(2) |dq gy # 3 (Interest in Continuous Study) :

g A= Rets & Teg 3IRMHES (Learner) Seia @l dIET difeh 38T Ted
HEITT H T Folt I | VAT gl & HRUT dg OMET Pl AdId dLaAT I AARRT G
fawr &t 31fRe ST S Fohem TUT T & A & T Y Ig Agecaqor & |
() TAUHR® dARTH T dafas FHEEaET F1 ey

( Study of contemporary socioscientific global problems)

Tqdd g H I @A F a8 TORg # gaAT # g B Ay aEeel
SIeled AT & AT I IR 37 AT H 30 fagafdat & off daria o |
39 9hR oA o faeg & gfed g W Sha s 3maRa a#Eansit &1 aer 3maegs
g, ST TTaRoT yguuT, dfRas d9eT (global warming), ITRFEIfAHT 3reederet 31T
(4) e & 3=g [Away &1 7

(Knowledge of Various Science Subjects)

Sia faae e & e & 3eg vl S e f9ae, adiawor, aifod
3 T AT BT IMALTF g1 $HF AT & ¢aRT dg g AT & qeFdcgal, Agear
A TE-FFdfetid e Il Tohdl ¢l
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(5) dfasw gaor F

(Interest in Scientific Tours) :

Sita e et & HA0T F S T@aAr A3 3aeTsd g1 9 HAU & @iy
FAEITd, o] $cAMG I ar¥dider TRIEUTT & ganT Hf¥d T g FIrdr §9 & TASA
T | 3% faRed Iz gl fr rardr Bufa o 3maeh & gFsT gde|
(6) dfas fgfa $r smaen

(Feeling of Scientific Attitude) :

Sha faare e # dafae fAgfa & sraer gl arfee aefr srufaearar
AR Tfearfear & ¥ H g dAAF T F STh IEAT N g8 AAES § 4
TAEY BHET HT HAATT FHT Feha|

1. sty e Rras  9a @Aygara qof & @wEw §g 7= 77 FIG
arfge?

11.2.4. Sha e e & @@« aor

(Professional qualities of Biology Teacher)

S fae Rets & 399 gaary H el gl dgd| 3T+ v 3%
fAFATIT&d ol &1 gl 3maeTes Bl
(1) framor /YA & gRera g« (Perfect in Teaching Methods) :

S e & e & faffer Rsor, gfafedt g sgg-3@emr (Teaching
Method, Techniques and Strategies) &1 cU@eIRe AT oAl dgd 3HaeTH ¢ |
3fad freor AT & #Aegw § a8 wHTdr R0 FeT F TeTH g Foher, sHfav et
@I fetor Sierell & o QU gler aTe § i wafela Rewer afr & @y ag
T FHT el

TSET 3reargsh fAST aRwe (National Council for Teacher Education NCTE)
& AR Rigtw 7 eafaf@a afeor grefeua gereant g smaeas g
@31 sifEF Feeam (Intellectual Skills)

1. FETT & TR & ST UISThH T HTaRTehl d fAWT a&g &l T A Hr
eI
2. aregard H 3Ad faversor I ducy, audt derfeds va carasiRe AT &

T H 0 T FHAT
3. O aq 1 R FAFT & T 7 98T A T HAAT
. S HAEAB H AWTAS [dehrd gig=iletel Sl HATT|
5. SofenT TRIGTOT Tgleal & ATY HE-HFG el I HAT|
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6. fawa & fRaor 382t & geT ReTor gyl f ggae, a9, FuiRa aur
faera e &1 Fererd

7. fafeet wfears TR & Af@F uat & AT & f Frrerdn|

8. fRrator 322t & IrfE AT vl & ueal &1 TIT F f FAT

(@) AARTAAF FAAA® (Psychomotor Skills) :

(1) enfega Feream@ (Verbal Skills)

(37) golel, Ut T fer@er & pererdr

(@) e, ®UA, HHAFd, U Yoel, HG Fedd, F@Ewor 3nfg

AT

(2) 3renfega Faraar (Non-Verbal Skills) :

(37) JIRT YLl

(&) TI-HeT HAHA HT 3T

(" ) THUE oG

@) Rufa 7 38 FFaett FHeradie

3T ool & &I 7 W g faasr & Ra #1 aiee & s@l o
TFHa g I ST @ ot Fgeea S|
(|) a1 AN &1 AT ( Knowledge of Child Psychology ) :

Shia faareT AT F AGIA AT [AWT FT AT g1 Aifgw | [AeTH Fr Srerant &
o, 3, T, §fg TR A TR AT F AT 1 TRT 571 & ALt ot &
dgfFde AffeaanRi & off ea 7 @ RIE0T FF FaEr 3aegs g dife
faeardt 3faa fGem $r 3R 3R & Tl

2. ST e arw & @i sggarl@s qor @I

TS 3regrges RS aRee o AT & gaT & a9 § @ U HeATH
# "HIT eagR Gl HAAAIAT H oo H ThR Toham §

(1) Trafer- QA gfshar & SAT HT TN

(2) gt & AEcA®, FAARICAICAS Ud JTAGAcAS cIdegR HI Alfegen
T 3fenfedeh YcHTgs aRT [asfad e |

(3) F&T H 3ol JEHISIS IREATAAT reeeha fFufaat &1 werpifagds
e Todl T foRTeoT e |
@ g e gaereneT Sured #1 A

(Knowledge of organizing Biology Laboratory)
GANTRATST FATel=T H Siia faareT gt 7 Srafaf@d Jeadnsit $r maededr gidr ¢
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faffiea YR & 30T, T3 T AT FXA HI TTAT gair AR
g A et & Siia AT Taged & T &1 8t A1 gl arfeul
ad HARFT a3 &1 RS fFH gR @1 =1 § 3§ SAhRT gl
EURY

3. Shig o et &t emer d o Fa9, e 9fE¥edr, [Aas e aded
fe F 3 AR 3T G FIT 3R TR AT HLAT AT AR

4. a1 Jeremmelr & | faeel qEdhord Sl HIST AT AT AT

5. TIANITRATST & ATI-TTY AATT H TANT F el H HIA Ao el TR Hr
FFAD 9 FEfAfAT 39T e 8 T SRR & 8 Hares sha faee
18T &I e ATgT|

(F) Hegiw 9fafdar #1 7 ( Knowledge of Evaluation Techinques) :

Sfa faae e & Aedihad Hr ad [t & A rads g1 S
gfafaat $r weradar & ag faefdat $r aredfds werfa &1 Aedihst e Fhdl gl

@) fAEETcA® gdistor &1 AT A1 ( Preparation of Diagnostic Test) :

g e & RIgTd i Ageicas 980T IR T e aifge difd ag

3% T 3UINIcHS fRASTOT I cTaedT F Fehl

11.3.1 ST fa=ne e A FisAEAT va g
(Problems and Solutions of a Biology Teacher)

Sita fa=ier st & 390ea @ef qoi &r 3198T aXa & o gA 39F AR H

A el HISARAT Pl ATl 1] # Tehd| AHAGIT: oild faad Rgmws Hr

@ sfeasar &

1)  TYIEEg FT 99T T GEGARIOT HY FHEAT
(Problem of Selection & Presentation of Subject Matter) :

Siig faaarer &1 fawa aeq facafdat & ¥, T 9 T@a & 3ffge & oar

AT ST §, W IeTshA # 38 AT &1 § SEJd o181 SO § safav gzt sa

AR TIET TEUT A &1 TeUHA H Awaaeq H VIF &7 & Tdgd H 3aTH &

arfer e gegfa &Y aF el s o @)

(2) fasqar dmnfas e®ewor (Impartial Scientific Attiude) :

St T Rigres a2, Rgear st . 3maRd § 31d: 38T [aager &er
3TaeTS § I fadger fasasr 9 & i g HaedSd gl

(3) fg@mer™dt # gyaeremar #1 3@ (Lack of Laboratory in the Schools) :
facaTera A SARTRITET &1 31T gl & HRUT S AR H A8TH AT Fled

H gAY @ gl

(4) Te@rerat # 3ot #1 33ma (Lack of Equipments in the Schools):
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g Sfa faarer Rats i Agecaqot AEm 81 el # 3uatoi & 39 H
g F 3FHFHT B
(5) TRI-#eT |IAAT &1 331 (Lack of Audio-Visual Material in the Schools):

3Ol ST Hifd & facaredt & Teg-ycg A F FHG gl & Rerw Fr
AT AT P 9AeT A AET o Tohdt g |
(6) AT &1 JAAT (Lack of Time) :

Siig Oae & Fafedd & dZal & TISC el & folv TR el HI
AT gl ¢ fad 31 aFy aerar g1 Seafe gy fr gag aioft & i
vt & fov Fad aag § 9 sadr arafee &1 @ RIgTor e & &fearg gidr
gl
(7) 3nfds FfsaA$ (Ecocomic difficulties)

e fawr & v St e soic giar § ag st AT & giar § o
gAeTRTer # 3T AT # 3UaR0r § W o FE7 AT ST @od &1 39 $RUT Sig
st Riete wrfaes S A€ Sar arar B
(8) sdeT RAwgawq #1 @A@Y (Inclusion of New Content) :

Sita faarrer gt & JdT fAwdasg & Reor &= 7 o Ffeag g 8§, F3
¥ 9T BT € T gl TASE A F Hfears g &1 AdT Rwr-arg ¥ grefeud
TeedT TR & 31979 7 Ava-avg & TISA0T el & FReper 317l B
(9) wergs farator |EAalt &1 3r3ma (Lack or Supporting Teaching Material) :

ST e &7 ITTHA FATST T TAT HT INARISAT & IIET FGoll el §
HA: ol U UIRTHA & ey Rgtw defie of @y & R & ol wifge saes
T A Sitg [T Rgter 3R Gor & R 1 Faled H HiSAS S e
gl

3. ST Asa RragF A Fa1 FiSarzar &1 Ha sEa337 A

11.3.2 GHEABT H1 FA®E (Solutions for difficulties) :

1. UTSITA/ASTHA IR I TAT €I TW@AT HaTSh ¢ 6 [Awg sreret &
TR & HIET g AR 30 ITF T HT JAE FAT HGRTH g dlfh faeardf
38H I o Fohl

2. 9% fac@rerd A g faarer 1 gafooid TRl & glel 3Eeds § difs
fIeTr g ® & IR @ FFGed HX Foh AT § 3T GANEI Hr oS
A F TAY g Serehr ReTor g F 30991 AT IARITF
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3YSION & 3T I Y I §g TS Gl F oMl & HgaAeT § wiAtad
3YHIT ddlel ATRTI

focaredal & TRI-HcT IURUN H AT § Tg IUR0T H FA AR H
rafafda fhe 51 @d § S O.H.P. Slide Projector gcanfe| faeanfdat &
TEAT § ST HATOT G ST Fehel B

Sia faae RigTe & g dF aa & v RieTe #r ugel e a8 d
kel & 3T TS o TR e THT H HAT A8 W AR Retw
A F F FFeed T bl

faarer Rgrw @ WG 3o @A, gRiffe & @59 #ae &g
faffiee aresr ghawr &1 maegehdr gl €, g [T WhR ¥ oA iy
gred B ST § S wAieg A8 @it § sae fov Rige @ g3« o 4
3 HEIdT de 3T FIAUT Je T GATH FHLT 1T

gEdifad qreasha & fov Rists d@efiedr &1 AT s arfgu|

3IWFd F FfaRad g A & ReTd F 39T AITAT o1 T Joold A

tq Aefaf@d 3urr mee wnfge-

1.

2.
3.

A & 87 H AdIdHd g3l d 3a9d gl & folv darfae af¥emsi &
Tl ETTT T AT

a¥ oded Bl ATel HRAHAT HI TF JREH I &1 FAT Tl ofelt AMMRT
HMTSTT F AT of T AT T TR

11.4. IR (Summary)

AT RA&T-aTe Ffogd N&T § 3T HA el $r ¥, Jegdr, FAAAT IS

& TRV Agceed 8IaT ¢l 3% foIv Fere Sia faareT et $r Haeasdhdr gl &

TS ST Tehelidl &1 T ¥ 50 [T & a0 g3 g gfafee e 1 &1 39 Rew
FI Y gl & TTY HTcHATARATET BleTT HTaTH ¢l FHET H Sfa faae Ree & e
o7 3fEd §

1. =xf@aera T (Personal Qualities)
2. fawera T (Academic Qualities)
3. =grewfA® IOT (Professional Qualities)

ST AT fremw fr FioaASAT vg AT
(Problems and Solutions of Biology Teacher)

o ks 0w D

S T et & aAet & 37e el e wfsasar @ & o -
YT g &1 Tl T GEGcAOT I AT
fAsuer dafas efeanor
faezrerat & yaeTeren F7 3HE|
faezmerat 7 Ui @1 3Ta|
TI-HcT ATHIAT I HAT|
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HAEAIIHT ST AT :

11.5.

1.

11.6

11.7.

reIa/fAIaE] H A FATAT|

g facarerdt # gafoara sha fasfmer yaerirer & g

gl Taq F orl @ gehar ¥ WiAfia 3yaon &1 e &
Heraeh TASTOT AHA HT HAT HI gx |

Sitg fa=TeT RIeTeh 1 fagarerd 1 AT A0 H GANTRITET &1 Hromer #
ST dlieh TTifaTeh il &l THY O R FEAT ST Teh|

sehls 92T (Unit end Questions)

Sl fa=ireT feTe & 9@ aquit I faa=er e |
Emunerate essential qualities of a Biology Teacher
Sha fasrer Riees & wrat fr faagenr HcAe

Emunerate the Functions of a Biology Teacher

S faete et &1 d15 9 gaeasit & faagar fifow 3R 336 Famns
& T 39T A1 HgA 3|

Emunerate any three problems of a Biology Teacher and suggest
steps that you will take to solve them

YT 9AT & IR

(Hints for answer to self learning questions)

fawa & ufa faser, gaq seags # ¥, danfas [wdl & s anfg |
701 fAfEt &1 AT T 3YANT; ST AANIAT 1 AT,

AT H FAY, QeI F 3ugFd TR HT AET GIAT; ITRON HT FAY |

a7 T (Further Readings)

James Levin, James F Nolan : Principles of classroom
Management 1P.93

Kulshrestha, S.P. Teaching of Biology, Surya Pubication C/o R.
Lall Buli Depot Meerut, PP 191 - 203

NCTE curriculum (1998); Frame work for quality teacher educaton
Product information Hand Book for Qualities of Effective Teacher,
BYG. Publishing Inc. P.O. Box 40492 Raleeigh Nc 27629

Sharma R.C., Modern Science Teaching Dhanpat Rai & sons,
Delhi 2006

Sood, J.K. (1989), New Directions In Science Teaching Kohli

Publishers Chandigath
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10.
11.

11.8.

AR T, A Rieeh, U9 POecd 59 ¢ar R, 918 U8 ARG pp 112-
118

AT gaced, AfaTH Tee & Ho decd

et 3. v, faarer fetor, gRamom Redr g 72 3reeAT ausirg, 1975
g, N.F. (2003) SAfdw AT fuamor, Toreursr Bl 97 3FHeA, S, pp
129-131

qrug fIfeoT, AT fRreor, SR, aroft gere @ e, 1995.

ersgrael (Glossary)

S faaiTer RIgTeh & dAfebcder o7 : 9§ IOT St A& & eAfFdea ¥ FrFalfoerd
gl
Sha faeie Reteh & eraar&yss o7 : 9 o7 it RO Fadqy § geafetd
gl
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SHIS-12
Sl Ta=ATel TN8T0T & Ygercl HHTL HaTIehaT;
SANITRATST HATGerT, HIHGIAh ITATAROT, GETHITT
310
( Resources in Biology Teaching: Classroom
Laboratory Museum, Community Environments,

Library etc.)

gH1s T TAT (Structure)
12.0 3327 (Objectives)
12.1  g¥dm@E&r (Introduction)
12.2 W a¥g (Content)
12.2.1 3rf8ereT wamEt &1 3% (Meaning of Learning resources)
12.2.2 HatreraT (Classroom)
12.2.3 yawRTemer (Laboratory)
12.3.4 "Iged (Museum)
12.2.5 |EHER—® aramERer (Community Enviroment)

12.2.6 q&dwread (Library)
12.3 R (Summary)

12.4 € weaAl F Ica} Fhd

(Hints for answers to self-learning Exercises)
12.5 @& 92T (Unit end Questions)

12.6 ®est AW (Further Readings)

12.7 ersgrE@et (Glossary)

12.0 322T (Objectives)

SIS & AT W HTH 38 AT gl 1T & -

31TeTeT FATET FT 37 FdT Thdl|

HETT heT T T TATYA & & H IGAIANAT FISC FT Hehal|
JIRTRITAT T Sitd faieT RIST0T H FAgced ST Tohdl|

HIGTST HI Y T TALTHRAT TS F Fohal|

P w N PE
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5. Sitg faeier Rigor # Tueiy @eeR¥s ardeRer H it dane & & H
3MARIHAT Sl TASC FHL Hehel|
6. Siig Ta=TeT fRASTUT H GEARTT ST FAgecd adT Hehdl|

12.1 FEATAAT (Introduction)

g e & 3a fr wita & v #at 7 afhy w® & M9 et &
ARG el BIch §1 S TIU 3T WIS T 3TTtr 3aedeh § foldeh ganT
3o foraTcAs AR aTdaRor a1 Toh| Siig A o dary«r ¥ gaed & e off
faezmera va Sfa oo e, dam« & 3uaet 3R gaffe s a §1 Aweeg
AR gaor FT HERTHAGAR FAYAT BT 3T FEAT IITH FHF T qAT 7
AT g1 sAfelv S e st o 31Ree garer fr 39eeudr, 96T ddT #Aged
HT AT gl TS g

TSI qrogadt T FRET 2005 H ¥os¢ fham § fF AT & TRt & a6
SiaeT & SISt SR, Bt # Ureaqeds 1 F9Rar 7 f1 S aur @qey Buq
HRH GO & 39T R IR greaar 3R qreaqEds [Ra @ g6 a1 d &
foT Hate a9l 3R aTdreRoT & 31%T et 36 TSI fohdr ST Hehl

12.2 a9 a&J (Content)

12.2.1 3rf8ere wamEt &1 37 (Meaning of Learning Resources)

iR FaTEr @ sfev fRET 0 S avg safed qur I& anfe & g S -

(i) facanfEt & 3ugea i, &TAamsit g S & Qe J Fgrgar & |

(i) TRretor FREE gfehar & 3186 FRIH, T T WUIRYG, T |
(iii) Aferw 3T HT 3w T A’ ofrarar g gHTET Gor & wiftd & FgIar F<|
12.2.2 HatrraT (Classroom)

faganfat &1 ot A R AT Fawer H & FdT giar g1 I fRar
TR gishansit g #Hifder areet g1 afe et arg dr wat el & 8107 g geamdy
T & & H gRafdd fRar ST awdar g1 g A fRuetor & off et Fay &
3T AT FI H TA T Faol Iolel g AT ST Fohl Bl

HETT H&T H 3T TohmRI, §aT AT cTIEAT glell HTGTH ¢, AT & Ig TIEAT
A g wifRT & v fAeTor v IaRISdgER do% sgaEdr # qRaded e &
frar ST w% 3Ny ReTE gt Yedd wa W AT RAemfdEr & ar ryar @ &
HeH FHE A I F | FET H&T $HI SOl W Hell & fawg avg & geafeed
R, Alser 3nfe eenme 57 @Fd ¢ eIt 3¢ dua vy avg & 9HeT d&d &l
3o ATcdligsh & T YSRId fhdT ST ThdT B

FETT &7 H HAUA H GG AH ol g FEM H&T H Th B FAAN
QEADTIT &l TRE 1A # off S Fehall &l forael faeanidar 1 s & g vy avg &
arafeud fhdre @l ST dehcht 8, facamdt wasadee 1 & & fov ar Jus aeg
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THAT el & [olT SeIhl TQIAAT of Tho 8| HET H Th BT TR FHI cgaeem
§Y &T ST Tl g, TOaH AT & a#eT gae ¥ GFafed 3907 39aeY gl dlfch
HTEIIhAAN el H & A&7 & N JeT g@nT deaferd fawg avg 1 geael
T H HEoldT d TIeldT & AT ST Tohl
FHET HET H UF d91 ¢ood @ ST Fhell ¢ ford W et g et ganr
Sha faefet @ Hedietrd Iaeh aEgU YaiRid &1 ST Hhall 81 Ig Teh BT Ferlell &l
e & Tohal § N Rl garr 3va 3M9-919 & JrdaraRor # 9T S arel 9iY
3% IR g 3T 17 afed Jeitia fhe o aoa &
12.2.3 sg =T frator & yaberemer (Laboratory in Biology Teaching)
Sita e & fawg &1 A qFde & GaRT g1 GHST ST Fohel & gHF [T
SET I JAET Td AT HT FHr FETRAT 8l g1 396 folv T gAmememem fr
3TELIHAT Bicil §1 TAITRTAT ST ATATARYT BTAT T B kel T IO T ST dcm
gl dfaew audl, Al td RAged & g & AT s« fagaea # &
TRITRITET T Blel 3fd-3Tae T &
2.3.1 YARTRATAT FT Ageed :
1. e & regaa & fav ganmrer 3T ardrarer IR &R §
2. YANRIMET & A # A6 &1 39ged A= 70 g Hharl I gA fomall
fwgaeg & ® & SE # W H T 3 ToeT §9 § RErr s ar
3 O TUE & A I 1@ Tohd &1
3. gt gepR & TS 3YSRON T BT Tk & TUTT W AL T 5T Thd ¢
4. SAWTRITST H 1T @ JANT a5y e & 5o ol & dafas
zfearor @1 fawr e grar g
5. @ YANT X § SET H do Afdd &1 e giar & va fadeqor afea &
e grar 81
6. TARRIT # SF AHEH T F FI dh AT H FAY god & forad
BTl H FrATfoeRdr i HaeT & S giar g
7. I OTF TOT S JAT d Achy Aeprelar § A SH YRR Ied AT TAS
g qrEdide gidm gl
8. O H IR T 3HcH TaRAH S gl gl
9. YINETRMET H BT el YhR o IO HI T ATeATegd 8l & TF Sl
fawr aeg &1 A it o 3cdeT gl &
10. YARTRITST H BIF T 39l qF A T 3q37al & HUR W A JIed e gl
11. B 379 3] ¥al & MURN W YART HT g, G0 d¢ # S H TellcAs
A dr AfFd & AT giar & v o1F $ 41 A TN WA B
12. SRS # EfSSTd $A H ©F IEAE € sgd $o ddl & aRTEdT g Sd
g =8 &7 et e H 6T 9T Tohd |
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13. 1 FROT oY TAUT T TF FGHATITIT Al g el o ToIT FAITRATAT
3aTF B

14. AR & FARIA & BT g o FI Afgar F d@ I §, S - e g
it gHE= F W 8 I §

1. wAEremar & g @ afaw & w7 svafar 0 da faeg fow

2. g e WA & gArrendr Y 3qTewdr ot A v HeTIT NcHTed
FIAT § 9F g¥T I

12.2.4 "@aged (Museum)

e e v Awy & fSTer A g 3TH G&TdT had Ughl g Sl UIed
STET HI ST Fohell ¢l dalTieler a2l AR RAgedl af aded & T AcAATT dUT JIT &
foT ag 3mags ¢ &6 g a2l 9 Rgeal & afhy & & AT dauel ¥ adied
g Yedel URT 3R & Wiepfcieh aTcieror & fohar S|

3T Irpfcish aTTa’oT & g arell Gfhamsit & 3uerstr q2at & YoaT 3iferal
EART JATY 91 & R T g

ST 6 Ug gAY THT At @ F et & danfaw azat g Rt &
SR AT 3dellehel & foIT Yrepfdeh ardreRor & o Sirm S|

sH f&ufd & defdes e &1 wipfdes awgsft &1 s d@agerd & ®9 A
THAOT FFaferd dalfeieh a2l 9 Rgledl & 3egaad & faw agd wmar 3R
39N 8T TR B
wagrery &1 7Y (Sha R & aeest #)

facarea # 39ftya v o glauees e J@r [ffied 9eR &1 aeg3it g
greelf A Trepfasw a1 #ifaw arareRer & wewfaa fRar At & a1 et garr g
AT @ gUR X 30 g ¥ yaityd @f@d g yefiia frar smar § & sad
Trafaed 3 el 9 RAgedl $1 e TTURT el caRT JoIdY &1 & &
ST &
ITFAT AT Ageed
1 g A gAR feanfddt & 3a% $ifds g aefes ardreer ¥ 3T @

O aRfa e # Agg T §
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3. FIETOT H gAR Hifde ararerer & e aeg3HT &1 G fohar ST & -
S Affe yeR T 9Ee ;- APAY, WdeR d SAEdRd|
et yr i AR

fafdest gaR FF -

(A) "fcdl S5 T @ G

(B) TGS T JHAEIGRIF Hic (R Siad a% & a1y ) faafear afeear g
HToY 3ic|

(C) 37Tt ®el Tiearar a Ao

(D) g ST T 3eTeh &Hehlel|

(E) vaaRa#d, XA g faafkaer anfe

3udad |t & Jadies ganr fagardt sifas ardaever & @Fadw # 3T §
JUT 3Tk TIE &g el aenfas arareRor & ea: R o aar g
ezt donfas TRt & o goer awgst 7 geanst F FEud & g §
fSrererr @remRor aRfeafadt & <@ urer waa s B

Taeardt g7 geter aeg3i T g AR @ 39 U d 5N A aclehd a
T F Fhd g

30T TRIRTH : AT YR I AT |

faafas ;. faafesr Yem $ie g & Siaa g% &1 g |

TIETT H 3Ty WG AT AlSH & ASIGIeh! 3dcildhe] GaRT dellieleh d2d g
fRgiea 3w e g a3 & I g1

eI 9T & HeITA & 9id dEdfdes 9 9 FaRicAs HfAdled &
e & Hgr I A Bl

S canT facafdat A gpfd & 9F & A1aaT &1 &G giar 8l

focafdat & o & @as & i Far § IUr A6 At #F age
T Bl

faaTeT Hargerd faeanfiat &1 3raciihel &TAAIST & &1&E1 & 3ugera o #H
TETIAT AT & | 37dcliched & [AAY 300 & IRUTFATGERT 37 AAGUT A
T AT oY T GTHASN T 3TGFA o gielr ¢ |

Hagrer avT a¥g & AR % AT 39ged aTdaRoT YeleT el §

Tg faefiat F donfasw sRewor qur a3 gucadt & @ T T F
TITE ATGT AT TFhr HRT g

TRISTOT 3RTA Gfehar A Ueh FHoFaTd HgRIe HIHIM & 3elldl Ig I FE¥pied
gid damfeiel & o we ORom T o g
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3. St @ama oA & Fagrad & syAfaar § 7 g /RPY -

12.2.5 |EHER—F (Community Environment)

Rraror Jifte afhanst @ FRER T 3TN SAe &g IF dEEe ¢ &
oA Ufhar3l @ S o & Ucdel ¥ § Heeleud fRAT AT Hoa®q
T ITaTshel T Folld d AQOT §a/ T ST Fh| $8 g 3TE-UTE o dTATe’oT i
O T Rg HA A for o1 F&war gl RFAvaR Sha faae Rgor & sl
qrges daTe gardr &g g7 dhd €1 ey Harer # € Hifd s EEe &
3T e W AR &ar 8, 3 gauydA e faae R & aifige & a8
AT AR aTdraior & 3UTEyd YT Sl Ygdlel JUT SeTehl JHTET 3TN el
e Il S| 31d: Ig el off Hehell § T Ife T faarer Retw =g o |rgai™yes
AIATERoT # 39T HAEl & FEAAET 3uAeT ganr faeaniat & ar welr rfeenT
37 fou S wad § S WA waT fetor 7 Hera AL &

AT W TACT daee & g RAT S o el o e
araeReT # A ST e g, fheqg O o o 0 wae S @Eead: Riets
ZaRT FA & AU S T €, Seatad

- T 3T 9=

- TRl & I YA Uy, A8, T@d, N AT Feg

- THd & qrE U arere

- TRl & I U FIg 9818, I, sfier

fRIgTer garT AT SR ardreier # Rfesd U T FEYET FF gHER d
3qanl R 8 dd & S UcsT 3 &1 gdiedar et & foamar & qof
Aed F Thdl &, FAT A Ad & GAT 1 FFar §, e Shaad ¥ 3@ &
TEafUd T ST Tl &, 3dclichad T AT &1 {AprT wial F Teds & Tohell &,
faeanfd=t & @ 3rgat (First Hand Experiance) T ST @& & scafel

Sha fa=er Rietor & T AEER—E ardareror &1 3ed YR § ST 38R
ST Hehell § Tafdet fawa aeqait & RASTor # @1 3udler fFar o1 dhel g 99
gl & fAffest 9R & ggesd Ul #F g, kg IRaGTH F1 G § TPt W
wsrE, GIRTEATAH scare sy &7 & Ig &gl o Fohal & 6 FUET WHER—S
FIATAROT &1 39T faaTeT ReTeh T 3eaee W R &ar g1 g e ar ar a8
fRITOT I IRl o Jardl 9 & fAT ST 39T @ FohaT &1 TS
ISIHA HI FTRET 2005 H Fose for@r § foF AT o T & T Sfad F g
EURY
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4. wTHERAF araraver, Fam H W@ 1T FEAA F ggar @A w1 3q1870r
TG FIAT §? TFH IGEI0r Ay -

12.2.6 gEa®rad ( Library)
IS & i T # N o= & A ¥ Fg @A AT g1 75T F S

ST GEder T HFQUT AIeTsHA H fAEgd ®9 FH AR T8 ¢ bl A RefiAr &
foT greg gEawt & AfaRed 3R 3 qedei, 9F 9fRFEt 9 3wy greg d@He @ v
HETAT FIAT TG MATF @ Al § AFPATT T § SN Geaaa! H HF BT
TFAT G § 37d: Qedeled 3T TR H T H g HI Xl ¢l ez
CaRT WIell AT HT [GUAT F:al g AfARFd AFM 3y el F1 f[Awr g o
QETHEI 39T g gl

AT faeareral & AT &g 3reeT & Qedehiord &l <Faedr g1 gl fheq
gfe et aig dr 39 TR R R e F v oAy F A aeafeyd ey
Qe g [T @1 3Heg 9T 9ERN TG Hehdl § $HS HHlell g fdemar &
FEAT o ST Fhll, 3% aRT faeardt wam # & e & e & Agd garT
v avg ¥ wrefeua oF 9@ 9g T £

QI Ueh THTAT HEErd il @1 ¥ehal § 31 Tacandi e @ qedeprord
SR FFafetrd ared Al et & TgIeT ¥ Uied e ded g | 3 Retd #+r
TR b a8 faeaiial # qrdeod & 9fd o §ev| 38§ §g qEdederd H wdiel
QETR H A 97 W PN ST wh § e faeaiE d s vawe & ufa
ST 3eaet &l

et gord THT oY qrdwer T T qEdRl & ATH T IS HEIT I A BT
Thd gl Sig faeie fawa @ 3menRa are-faare off samn a1 dear g1 39 1 gg
faeardt qEderrerar &1 qred HHM T 3TANT F Hehd &1 ReTew FHelm d feanfiar &
qEast & R ar 37er @ awar g
QI FATS G $r RE @il & 3uder A 3 we gHifdr TE e
@Al AT § & Adie Tafd qFde QEdeprord # os I g fafay g @
QEdehl T HIE Bl a7 T Heo GEash, TAATSUISdT, Asq IV g faameT &r
3 99 SN Y qEdeprerd H gler wifgul faAe B werid @ @Eeieud ddie
e A ¢t arelr afFel off afAa &9 & qedeea 7 e aifgul
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5. Q¥IHEIAT & ITMT 9T & o fAd

12.3 IR (Summary)

Shia faareT 70T & 31feer ary«t $r 3qesydr ud 39T, freor 3ifees
&I T AR FEor o1 2

Jiferms HaTe H HagTerd, YAPRITST JUT WEEis aTdreor cdd
FAgccaquT UF 391N § | Jedehard &1 39ART o1F 39 #, Td d@e & Sicarfed
T g
HTATH HHTUAT T ITARIGATIR F&T H TG AT 3TN g &

12.4. 9T 9T & Icdl Tehd

(Hints For answers to self-learning Exercises)

HETT HeT DA HI Th THGT H Soo7 F TR &1 ¢ |

IE T ¢ fF 9T Y § vd A dicaifed giar & |

FNITRITAT aRT BT JAT akeh A@d § |

GBI aRT ol # faae & gfdefd, [T & o7 &1 A q°T s
foramam3it & o g g

3cdH GEeRT T 3T

P w N PE

o

12.5. 9308 I 927 ( Unit end Questions)

g .1 3R §ETE & 39 FAT WA 672
What do you mean by Learning Resources?
g .2 Sfig faaeT Reor # g & F97 Agccd 8?
What is the importance of museum in teaching of Biology?
9.3 SNg faaeT # SARRIer S gHrEr 3fReH g 8 HH H T S Fehdr 82
How can a Laboratory be used for effective learning in Biology?
9 .4 el FHET U GEdeherd JHTET JTEerA Hame g feoqoft fifse
“Class room and Library are Effective learning Resources”. Give
comments.
9.5  HEEde aideRer A 39feud fafay gt fr @ @A sk qur sha
faaTeT freqor 7 Sk 39T AT 4T Hifav|
Make of list of various resources present in a community

environment and discuss their use in biology teaching.
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12.6.

12.7.

el I (Further Reading )

IMEITHY, AAST FAR, 2006 =T Rator Bewadr afeafion a34, a5 e,
HTANR, TH. TH., AT A% d5ed, AT Ifearheld, #Xs, dhvs wERe
2004

e, 9. ., Sfdew e Reton, o {edr 39 e, Saq suHq
TETHOT - 2003

faed, . o, IRfAF TR R e Refor 337 g% 5O, a5 e,
e H#ERIUT 2005

TSET TSTIAT Teh AT 2005 A5 ool T HS.IRE

AR, a1 ., S faeAreT fAETor, T Weed ATS, Tgy HEHIOT 2004

erscraell (Glossary)

SRINETRMTeT © S8l oMl H TRAIRE S & fou giaurt 3aesy gidr § |
FSIH 9% FU Sl [aae Faiotd WHA Thiad T S § |
AHETRAS aTaTaRoT @ STg] HHE™ A 3ucey HHEr & A& 3ereyr gidr § |
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geh1g 13
Sha faater feqor & sJamr 3R afesy

(Innovations in biology Teaching and Its Future)

gHIg T TRAET (Structure)

13.0
13.1
13.2

13.3

13.4

13.5
13.6
13.7
13.8

3227 (Objectives)

gE&dagar  (Introduction)

fawaaeg (Content)

13.2.1 Sia = Ram & @R F1 37
(Meaning of Innovations in Biology Education)

13.2.2 g f@=mer #r g fa ( Nature of Biology)

13.2.3 3T RA # IeIHAT AaER
(Curricular Innovations in Biology)

13.2.4 wHATo% defas aHlRe ANaE gaead aur A e aTeasa &
dd9™R (Socio scientific contemporary global problems and
Innovations in Biology Curriculum)

13.2.5 3T s Rvator-arftee # qaEr
(Innovations in Biology Teaching Learning)

- fvator e F guw 3 AfeasE 3menRa aver F1 3w
- foffare aur Rrator sfeer F gur

13.2.6 HFT WUWOr HigAfdr ganrr 3 Rraror e F qEAER
(Innovations in Teaching and Learning through ICT)

13.2.7 Sia == Ramor & fNaw 324 # AR
(Innovations in objectives of Biology Education)

13.2.8 ¥AAT aUT AWM Sha e gt
(Equity and the Inclusive Biology Curriculum)

sha e Rram & sy & faw aftwer

(Future Perspectives in Biology Education)

sita e faw & 21 & aaedt § e yrafAsad

(Priorities of Biology Education for the 21st century )

AR (Summary)

g&rg 3 (Unit end questions)

arer oAt & 3eax (Hints for answers to self learning exercises)

#est oy (further readings)

{194}



13.9 ersgr@et (Glossary)

13.0 3227 (Objectives)

g A & daar &1 379 o gdhar|
Siig aaeT & [Affea Rt &1 Adas FT Fhar|

13.1 FEAEGSAT (Introduction)

Sia e &l AAEad: a2 &1 FageT Al SATdr 9T o) o e ganr
SATEAT TUT aTeel GaNT ©TET # AT ol FAEIROT fhar Siiar &1 giiea & gq giafer
#H f&Th T BT Gl & ARRASH F g1 | M3 T A ¢ o ASwHIar &
AT TGUT FLAT, FHT A T T@AT g1 SE & Afased F Gfra Redd vd a6 &
ST T & HW@eT g1 Tl 1960 & a1 Siid faeT &I AT JZa7 & TgT F AR
GIel & & # J&Jd AT ST o9 3R 1980 & 9T S8 AR T 3 qaft
H TheRT 3T 3R Sha e & ucay, O yfafaar v aerfas gat 3 &1 &
1990 # Sfig A & TARMRE, FAAfGAAT & Ta far am@m Sfaer 3t O
g3t & uRafda g aRvey Sia fSae-fretor & Fda aRue v 3mer axd gl
Sfia faaTe & SIS 98T U Hedl &l Siia [aaeT qreasda & g te Afdard smer
g1 31 Sha AT ureashda # AAfoe TAEIR JUT Ald Hedl &1 e 3TaeTqH
gl f5a o A vd St Avsa (biosphere) & Ui ddceailiel g1 | 3T TR
3od AdMR, Sig A Reor & genfad wa W} IR & W} & Sha /e i
gRadafier &fd & Sfg e & avucgy, @ gfafaan, sha e smafa danfae
e @FATA™ (Socio-scientific issues with Biological base) 3R areafas
SaeT & S8 §$ TATAN &I HATUT YIed el WiFATId fohar a@m| s&@ &l #
e & wfeha gfafer A qur ot 7 39 A 9 giad we d ansnfas
&THAAT & FAPRA gU 3Hh ishd HEHTAAT H FATHSAT AT =T ST AT M
faAToRar (constructor of knowledge) 3R fiate td fagarera 36 afsraar ta
TeAlcA® ALY A QT Ud Hafdd &t &1 Icaialidcd FEHR o3l Ig o1
Hlegd AUITA A FFRA § TAT BET F 3% A FATT A wgrgar &d €2 g
g e Rem & sad 3 e g owd Reer S vd deaete faem
(Understanding and insight) & v dr 3«9 fGagedrcas fidd, o o &
JIIAT &1 THE g ARSI IRUET H TS IegadT Teh FR@T 2005 (T HT Th
2005) & Ieaf@d famar &, “Aler e Rar @ ufa & el off g & aoneas
gRadd & far v gfddas aRadsa v 3maeasar § (There is a need of
paradigm shift) I¢l &I glcAIgd e AT ATV, 3ASA Td TA&ACHS® GaTdr
CanT @iStele $T ygfed A T FAT A1RT| FRell GaRT I1ST HEIMAT 3R arsAeek
a3t X nfaseRefiadr @ WellcA®dr & AIA ¥ 3¥e ga G e anfgul
8T A -
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1. TIEATRYT JIodadl ¥ HUNUcA® dregadl o= (from  transmission
curriculum to transactional curriculum

qISIAT H GATIRONT AT 3+ FATSS JaTfaeh fawdt W gagsTeferdr

AT H TR & AT TR AT F s

TRIGTT &l TeeT T Yot § Hied feelretr

A F orF H Fihddr HRad HE|

fRI&T garT Sy g 3fecaefse faemd|

e v afhg vg T ufkar g1 omEr & REaEcAs  (meta
cognitive) &AA AefAd g, 3dH oTdesd, (dedlcAs Redd dUT TATAT AT
ST I3 &7 A g1 3MaRTe g 30 She H Siid el 18T W AdaRT &
gHTg &7 guler fhar arr g1

13.2 fawgaEg ( Content )

13.2.1 3T R am & daER &1 a7

(Meaning of Innovations in Biology Education)

Sha faarer fRier & gaford quiant & @ &« & fov fafaw gaa &
ST W &1 3T gl F AdERT aur Geedt @ ger A o o afFafea g Rew &
SAaTaRT &1 A §, A5 Adied HAhA, HcaAlcA® TiRkddsl (Organisational changes)
gregadT A gRade, fAeror3ifiersy ufafr F wsueaRor, Qe gfemor gfafr &
aRadel TUT Hediche JoTell H IRaGdT S adA 35T & e 8l

AT UGSk, YAWT, SRl U RIedel ganlt y&dd odie faur, odie
Gl aur vafad 3earE @ 3EAY MG ¥ FAdER 3c9esT gld gl wef-aed
Afarer Ragia 3ryar Afare FaRuRE FaraRt & Wicarfed #dr 2

I e aRade & &I Farar 787 g g e aRads Farar &8t
gid| T AR, o8 fRar 39w 3227 & fav A @t e fRar arar g1 I8
U gRaRa, gegafyd, iy maRa ufkar &1 fFg 78 fhaeh ada & Sad 2@
AAraR &gl S G, Jg fARgd e gl g te Afae daraRr Feafaf@a & @
FA ¥ HA FA v gar A grose RAfrseard gl amfigul
HATUR (rationale) HocATcH® Yoo, UISTTT, IHICRAACHS AT Hodiched HR
faftr anfg 3emuiy gad Regem & FouR, TAET NwaRe RegreT & vy
U et 1 O FAdTaR # 30T H d & qF 30 AMfaTE SAT F G TS
¥ i gEed FamR AMEE Iuddt f gt F w@gEe g9 @il Ue daEr
HI Theldl 305 TFATId TAGTH HI THRIcHS TIOCHIVUT §| AR Hl HATcdd el
& foT Reas, 979, sTor afFd aur 3 A ANEIHAT g1 TH AR, AdieT A,
Jftew g, Rer AfT 9ga aur amfee, dffes, Afde, o smaeasdanst
& 3T F & [T g3T gl

o 0 A~ DN
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1. AGrEIT A HIA Usafl A IR HHY |

13.2.2 Sfig fa=mer #r ygfa (The nature of Biology)

ATHTT: HeT H a7 A gaRT JAREH HT MR T §| aad #H Tg
gfhar aer 3R 3uer (understanding and application) 9T & g &dr 21
Tt Jrepera & ufthar B1 o SEd aTaTeaReT § 3 qarT 3 fHererar § qur 9
AT § AdieT gHar F Shsar g1 3T Wererer & AIH § | 3d: BT Hlead AT
ITaRA 3 harcAe ta IATole aRuey wenfad e 3maess § fowsd darg,
faaR faAd, oo qoe, dwE AU Af & e, @i )woad, grfEe
FEAF W g o e, oEr # J9s vd ”Redd Gafld & d @@ g1 #:r 319
gar Tod ¢ fh e faae &7 upfa Far g2 afe 7@ ar s g aa g1 I
gEE o (1962) o fafrsearstt & Y@iferd far 8, Srad et off fawa & gepfa &
eI THT B

1. H 993"
I8 T 998 T9caT TEfod g
faftrat S wy=t &1 adeTor R Sirar g
HIHT FT @il H AT H A dTell debelieh IR Plere
A eal H I Fegel 3UGFd N fF g AT & IUIT @ 8, Ig
Tucay fawy & deul & T S §olld g1 9cdsh AwT H 39eir HIST, Hehd U9
TUYUT A 8l & U7 IS v & T & doheiie 3R FlereT g &1

Siig a9 & Tk AT fohar AT IR B, S AT 3 & A @iel
FAT § JUT 3HHT Gegareyd fohg dwevemeld g1 & R0 &ar § AR epnfad
fRAeds & & AT Yumell giold &1 gl et 1 @ # Hadied, Foedar adr
e AT SaRT Y97 1 ATl BT gl 39 9ihar & JAdT §9eqd H @ gl
g1 Sha faemer & faamer v gfafear (processes of science) S [AaET & A@TGR
wfiaeofia, Afdes gar dqur Hefoa Hea afFAfaag 81 defas gfafedt garr sder
TIAT & S & 3R 30 YR Tdd AT H WieT gl war &, S

P w0 D

faaer = fafgar + AT

3YAT = @Sl + AYTT

3rgar = e 7 e gffar + aucaa+arAees 987 + faaa & qeg
$H YR Sid A $ 9pfa # - AT & Feig 9cag + darfas gfafar srar
faae & At + Sha aae & amfoe qer+sia e & Jqog afFafaa gl
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oo RIGTRE GarT & @ist 3R Ree & sHfa &1 g vt &
et A1 & oY Al I F drg, daAd 3R [AfRkseant @ & @a § 3 e
TEfd dgfFde U ATAToh FHEATIN W Tk fadehr Ao o deher|

T Siia e st & et i gHfd I vk FRcAs Ay HETF ¢,
-

danfas A w3 o fafdarg dur gaRaar a8 gar & | defas g,

fgrea, s, 3afe & aur aRadeaia ¢ |

e AT WiATSIS U Aicgide Afefed & | faas, e 3R aepfa &

decat & wenfaa gar & 3R o1t genfad avar & |

defaes A s ImutRa & foEdr 3cufed wsfas dar wsfa &

fAT & achea ¥ g e |

3T AT 7 AT AT FHedal TG FolelcHSdl AleATed & |

defae e # AT sey afeAfaa &

deferes AT afFawes gar & |

TE TIST FAT AHETF § 6 gl (1970) & I I¥Ah, FgFaR IHH
arsfefther dateri@ & ufda aRada (paradigm shift) & s fam &1 s@ e
# Siig faee favT & Aol aRads g3 &1 T§ AT dAlIeh sl & Heholol o6l ol
2097 raTedr # qAauiid HIY Agecaqul & I g, g4 dvafas AT H T W &
St 3R Sfa faae §, &7 AWa U9 Sfd & @8- TFaY &I Shided e I &
duT U FFAWUIT FHEE (sustainable community)FAET AEd §1 3 AR AT
H gAR ST # TUT §AR Hedl A Ho IRade $HI IMaTehdr gl 9. IR (1996) &
AR, "Shael & oAdleT S F HROT YIAA IR 1 3TaRsher g1 foresd Fifyehr
faeauRery & uRTEafadT fArauieey 3ruar o e ey & oRafda fFar s

(The new understanding of life may be seen as a scientific forefront of

change of paradigms from mechanistic to an ecological or holistic world

view)"

2. shg ama fr ypfa i T oz AT |

13.2.3 3 RA # IeIHAT AaER

(Curricular Innovations in Biology)

20 df rdedl & 3G A, Afad faa & Ao AT vd Aragies gaT # s
3UATSHAT 5 & TSIl YHT AT Shiael AR §AT W T8 oY TR R, 3M0TdH
g faaer (Molecular Biology) & fa&md 38& dahelleh & YANRT & &HRUT 3oldh
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Hitaar gs AR de fawdl #1 3cufcd g§ o9 - 3norids Siig e (Molecular
Boilogy) 3furidsh 3mefdfiet (Molecular genetics) 3foTides fasrd (Molecular
evolution) dar A=A+ (Genomics)| 38 %A H g Ud diei i gaieder st
aYT AR &7 3egTA fohar qur AsrarcAs giafadt (Evolutionary processes) T
e feam|

$H HH H FPd TR W, Fdld WIII TUT odlel dehsilenl & FAET &
qIRTEYATAHT (ecology) F SATIhRdT & eI fohdl 3T | 3T YIS o Siid faael
Hediasgess dTfeieh 9T (interdisciplinary scientific domains) fdsf@a gu o 9
fafaerar  (Biodiversity) Seargy dRadsr  (climate chage), @Fawoii  femd
(sustainable development) 2T ThIhd Sfia fa==T (Integrative Biology)? Z@r g
TASC YT 3UGFd grem o 3@ @l # Sid WA, (Biotechnology), 3MTefdfvshr
sofifagier  (Genetics engineering), #AE SH & Aead  fefad  gem
(development of the blue print of Human Genome), dar s&Y HEfAd
sftved faamer (Pharmaceduticals) & aRadel 31cdd #Agecaqur &1 2147 AT &
IRH H ARl deftd gaead gafca Ageca & g 18 3R 3ee dRges gaeart
STt gTfeier 9o AT Siigel AT Silg #sol (Biosphere) &I 3caf®es gife ggr
@ &1 39 YR & @ 3R worfg & Tuse § & e o oy & cagear @
form S gur BET S gIaT AT 9ed 81l g Ig TS giar § 6 Sha e we
auiicAs fawa &€l & fhq I8 e yrifdes vy B safav o e & gfafet
(Processes of science) &I 39T H o dAT Ig WG o did AT @ 3cqled,
Jeferer gfafrat & gy g1 3dTd AWg A &I IRH U9 faemN, denfae gfafear
CaRT gdr gl sHfav fawy avq & edds & -y o b g SN -
Jdciiehsl, TERUT, 3R HI FEHSY, HUA, FFIWO, HAST FUed, TAT FIaT,
IREeTAT T, IrET AT e e &1 o e fohar S| Sfa e e
& dog, [AART S AT IihAT TASTHAT TAT BHET H FolellcHhdl TieT HTAGicd
e & g I foeg diogarg #1 H@96d @YCHT dUT YIAHE  Igid
(concepts and conceptual schemes) # fRaT S| 3eid HEAYAT & THipd
He, AT T AT WA F AT Uk GHTEN &I § AT Siid A v &y
SATIhT H Y& fhar S| AT & Thol dUT IISAYEds ¥ gera, Sl Sfiad &
SJNSAT HTaeTH g1 Al TTEARTT H FAHEIAT (convergence process) T gfafar g
e e Yy gl vy & gafdd &ar § 38 9= gam ARew  (Bio-
informatics), i A0 QYT A 3T H$ VAT HF ganfaa war g

Sha faarer grgaat Fu=iarer gfafer & aRafda g deawor gfafar smanfa
&'l (from transmission to transactional process based) Jg T& ez eck BRG]
yafed & S ol # RaT 3meRd 3ted: fharcAs 3ifteE i 3R IRT Far §
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3. UTSgTAT H qIIHAT 1 F1 Y §

13.2.4 wAToS defas awlRe ANae aaARE gaea™d qur s R geasa
# A9ER (Socio scientific contemporary global problems and

Innovations in Biology Curriculum)

g A 6T SA9har TF Adie] @Il T TG AHBIeT ATATolh  dalTieldh
FAE, ST AT qoawma & gfdd w o9l §1 AE TASC F 3UgFd g
38 IRYET @l 3w oo H, gAiaufia fem yRw g3 & Iur faae & aAfes
3cieilcd # FHSS &1 Y fRar ar g wafed dRaw gmfee dafae
FATATT &7 MR g AT g1 T 1992 H IT 37 el (Sl & 37 FfFAc
(Earth Summit of 1992,at Rio-de-Janerio,Brazil) & &I 9&if &7 HAgcca Tase fohar
gl A AT ARSI (AEor yeyur, Seeedr faEwes, grpfde dareet @
geoT, IRREAfAHr 3rgee, dRas aua (Global warming) sterarg aiadd, 394,
Follfeler TIafAT SSNfAARET, HHlewel Jg, 3N TR # Rediaor 7 31RF e &
S"T ST § 3v¢ 3fd: ¥aY (inter connected) TRC & W I GERT ST FATATIN
I FHIAAT A §ol LT ITARITH ¢

T 1992 # I¥EfAT & o wHEEEN & Safafdudr, oy aRaded qur
oy A & §9 #H HAgeed GAT 1 39 &A H dohliald TRold Irogad
GATEROT HEATT & R gl g1 JdUT HIET0T, HEAET, HEHATEIar Jdur quidedr S
THIFd AeA A Aeffd s g1 39 gAR dy, gAR Reds td gaAN Hedr 7
HITIPRT IRATA T AT ¢ (Capra, 1996) AdlT dfiRgew TATaROiT FHEIAT Fr
oy 3R IfFd vd GAST Rd & 3dAFT FATUT TAh ARIRS & 3ccRelided gl Ig
faemer & Ao aRome & et aATae aa e ¢eff & J3T g3l Ig i faanT
e & Afde 3cReRca A IR gART &I IFNT g &1 Tg Sha [ &
arfas ueT § foOwd A & gioa R S, 3@ yAer F o S a9r s9%
HATST & GHT & ool ST S| Tl TH 2005 & 3IHR AT 1 FRel & SEL
A ¥ S, T Agccal Adus Rgia 81 oF A # goleedl §, S
fafeard & & droaa, qroT qrde Ristw # 58 919 & v ¥aH a9 & 9 o
&1 ggfed 3R aTdraRoT & el e 3a ImASIT

4. d=fas AT OF FATS Fa1 8§72




13.2.5 Sia = Ramor-3fiee & dJaER

(Innovations in Biology Teaching Learning)

AT ATIH, AAGaTahr, araifae qUT FaAllcAs Il HT 87T gl
fhg grer & &, af¥e d=faet a, fFarelia o 3R g iR A v & & gaer @
Aash #H fRar deet &1 reageT fRam 81 30 doeiih @R AfCass fonamefierar aur
s R gfafr &1 e g3 81 safau e W Agcaqur A &1 3uANT,
AR @ THIE Tl & U Siter =gyl AfETss MR MY qUT FAleAleHs
FATGART TS & ¢ 6 O, 36T & 3MUR W &g 3 AT &d §1 3
forAToT et & i g
WREE R § gaecas RfAaae i 3

(From Traditional Education to Cognitive Constructivism)

fAffqardr sfaes afdfr &1 oRer Teea gome @ JFd @ & fAw g
aaeicns Riedsl, TATAT FAT AqaT F1 [THE T Goalcahar & OG0T &
fow g3m gl Rowardr e, A Retd A F1 TR Har g, JR o [AfSwaar
q 30 TEUT WA § Iruar e ol F cgagRed aRadd Aefad o § e
s AT, Rss FEfa, 9@ JoRa sgaer aRadsr giar &1 o, Ree w®
3R wa 8 3 ureaqrds @& & werniad g1 Il o, Fem el §, 379
AT F6T Golel A Foh AR HAGAACHS A7gar 7 {d & §6 of 3 FaadT o
Tarad 38T FT aHhd 2

fAffdare & F 3 § 5 Amg 3w @ o Sar & ik o 9@
AT H AT F T A, IgHal §, AT S &1 et 7 39 I 97 giod
el T &THCT g1 3 3T 3egeral, FToRi 3R 3o1eht afsha Hgafarar fRuefor ganr gl
HETH gl A AT & & gHE [Afsead 1 - o qd A &1 39ART #Rld §U
AT &rer &1 AET wRa &1 2 - aur e afey v aenfes ufhar §1 amead:
Ay 3mm | "AET JE @A e gkl &1 dufeae @aercEe e
gfafer safed @t YRS T ST § 3R 98 IS Ipfder dUT HATGIS ardraor &
3 goar g1 39 el A o ve afka A= HAeRar g1

fAfaae & it Rgia e Rewr g RARay g AR ¥ -

1. TRAETOT &1 HY AT TATHATROT 16T gl

2. 39, 9@ AT R 3T g gl

3. BTEr Fr ATA #H Fihadr & <TFd (engage) IW@T AMRTI

4. AT AA AT F AT TFEG A GIFRAT L

5. cafed faari, @i, gcansd, 3ewal ¥ @ HY AT wan g, 7S
faATor e Fr ufafr ada aafoe aR9er & afeaed gidr &, oaer cafea st =
C
faffaare aur Rawor sfte F gur
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HAEACHS HAAATh TISC FA § [ ©F g & IUN W, 30l &G
F JY AT Fa § AR 3ad @ad g1 wSfAAT Ser & d@ear § 3 s A
O # AfhAdl, A # FGI FAUT FE dU eHd InuiRd ¥, 3%
TedlcAd ALY A A 3R dafda &ia &1 @@ ad # s afhd vd arAfas
afafaf® g1 ol 7 o JASR 3 oot § S q@ AT 3R AT g A
3l A §| O &l UodqEds HERId & HFd H, 3qH et W R oo
W, OfhT o W, ued O, I, WY AR 39S el H Tgell A F AT NS
T, safaT 3% 3gHal, 3o [GaRT AR 39 afra ageiiar & srafAsdar S
gIam |

Shia fa=ireT et & geg galdr Retor gfawe & $e W T garer e
gfaAT & 9T § I8 UfaaA § A (constructivism) Ig 31femeT gyidfer o
fead & T 18T arer [aHfad s 2l

5. Aftaare & o fia RAfreanEt & *ART

frator ftrrer #F gur ¥g Afasw e e F1 39T
(Using Brain Based Research to improve Teaching and Learning)

AfETSH MR A, e 1 T camsh gfafer § foaerr 3mar df¥er
e i ag wwlRe My § 5Es garT I8 Tuse fFAr @ § 6 Aee AfEdass
fra geR grpfaes o1 & dr@ar & | 39 Rgid &1 3R AfRass $r aredfad ader
IR FA g, I TAha AT - Fed TR W) g arelr ham g1

3q YR $r e, Sha e gadl 3maRa fRetor iR s W AR
gl I8 TRIadr AR SYagR &I <aredr #Xd ol 8 & H 3o giafdt & FRor
et & MR @I areafds Shast 3regat @ SieT g

faera ar gerent 7 df¥sr darfaet o St AfPasH ey fhar § ag fator g
e fafgard g1 afyewr e &1 3muR cafea adeor gaer, e, e geR &
(scans) TH AR 315 § § o, 9 § & dUT dc Thel gl $H% GaRT IIod el &
YR W Tg TASC & T § B v R adfdsdr # Ag 39w gar §1 39
IE TS g T F A AT fFE TER @ & §Ed Xl & AR 38 T
I@dT ¢ (retains) 39 M H A MYUScABT oIF - ARIA 3EHS, YHT R,
HhelsH UC, YT U ST ohel dUT W @t 3G o Anterar fhar § 3R AfRass
FRa e a des 89 oo 3muRed Regia gfawfea ¥ § (core principles

directing brain based education).
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1. ATETSH Tk AT YUl & | Ig Jid 3o [ TFdest T Fhell g
2. ARTSH AT SIS UG Fol 19T AN H (whole and parts) T AT HFHa
H HT &
3. AT # JF HT @rer T@rATfasw (innate) g1
4, ATETSH HHANSAF g | AT ATRASH ol FeHTd H T [ahra A¥F 3T
g g
5. JfEeH fawrarcas 8l
Fo fAgdr &1 39A1T FHET 7 A ReTor UR &g fFar ST aher ¢ -
R T8 & HJAR TS G AeAoi@d & -
1. RTH STAEoT Goid T AR SE @ A Hegig J saed 1@l
2. gAET 3eTE ardTeRer # ot § a7 a8 @ 3R g8 aqEgar ¥ @)
O AT ¥ AT I 3TN HId U AdleT Al i FAATIT FH|
Ol I HEAThAR ITHANROT Td R & S|
BHEN @ qd AT U9 dqdled Hegar & 37T gaot 1 e fGar I

o k w

6. Affass au ruRa & dfiq RAfre g AT -

13.2.6 AT TIYUT WeMTHr garT Regor R 3fQew F FaEr

(Innovotions in  Teaching and Learning through information

communication Technology)

ST yeR &7 ReH & adT Sy 7 3R R & W & 3 TR g
i@ e & wmifdet aRada 3R ger &1 3R 3T 93 @ 81 A I
HeAIhr & v Hifd 3m$ & e wema A e W & 787 30g e w7 Ry
3R dEpfa W Y §1 g Fuver S, Fregex WeiffidT v gexee & gAeT
¥ AT Sliael T Tcdeh &9, MY Ud 1 W A ToHTd g3 g1 WoRrarer Rafor
A & TUT W Th Thgpd, df%as, AccAsar, Belica Acas 3nfe IRad=r o,
AT ATETSH I Tfeos, @ Rl g0 g2 &, Tad7 ® § qUr wgdfar 4
@ & HIT 39 §UE|

Teh T H AUl IF (Printing press) @Rl 3R H &ATCRUT 3T AT| 31T
TeARR F T AETH F T F GAT garT RET F FAROT @ @7 &1 S G
(Tsunami) & T #,Fearyg IRad, TATER0T JEWoT, Igfae Fae= & Rigdaor
& fowr & 9y AT FT Foar g1 Faar FFEaver NeQfAdr garr safea sianfos g
H T&ud I d& gg ™ "ohdr gl 8o (Digital) qedeperd TUT scdsh ganl Siig
HIERAT 9red $T ST Fhell ¢
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gH a1 @A (Information Society) # I§ & &, ST AT &I AT H
gicar dUT fAROT 39T ¢ safev RAGT & gaar gFawer dieafEchr & gaer A
SATAT 3TaeTH g1 Tcdeh TG T W FIAT TIN0T HieEIhr T 3qerewrdar, 3T uq
IREIRE AT HTGTH g1 AT FFIYT Glefaehl garT A& &1 gar, da fov
Golell 3RS g

7. S faare fem & gIar 9w @edfAdr & Agca & Giarea # Tase
ST |

13.2.7 3T s fator & adier Rator 3227
(New Objectives of Biology Teaching)
dferr ey & I8 TOse g 1 § o Sha o aroasha, harcas ifRer,
@, gAer A gfafy, @gaeh dftew anfe dicarfea &Y, dur o fOae
Rreqr, faerer S 3 & g, 39 gfafafFad &) 3 gfaa=r & 3uafsy & fow sia
faarer feTor & 387 Aeafaf@a € -
1. 39 AERAT & dicdred HeT|
2. Sfa faarsr & deg, g, 9cd 2T TS, aifde, JAIquitd q&ir &1 arer

[CEancicToll
3. Sfa e va oaRon, el e, Searg aRkads aur §d e & g9y
gl

4, Sha faaeT dur Ty, 9Nl AfdehdT &1 Feae TR e
5. Taeel ol &l T & |

8. Sffg fa=ma Rram & Qr adla 3y AT

13.2.8 ¥AAT auT AWM Sha e gegaat

(Equity and the Inclusive Biology Curriculum)

TSET qregadT & FWRAT 2005 o o Sia e eor & s sFar
€ g @8 A § | gue, e Sftg R el oY @HEar & 327 & wiea &
FgA S & | gE, Sha AT Raor TercAsar dur AHeavor wI 9RT 787 FCr Bl
T, Wem AT S cHaTAT A HTAIN HI Soldr gl sHev Sfa faae
9ISIHA FHI IYINET ATATGS dRade & fov fFar o Graw 3nfdw, oo, g, oot &
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fig & ¥ fFar o1 T | safav gEar g gEreRl Sha e droTsha gl 3aeTs
gl

St faarer fRreror 3w &7 gadar 3R gaAaRh Jqegwar & 719 § 5 gaed
B (TS Tiepfas fig 7 f5an) sha fae & reaga ) o & aar 398
HYAT 9T 8 Fof Hehd g1 FATGRM UreTshA &1 31 § Sl 39el Yepfad dam s@ehr
U 9afr § AT oEr & fav gar g1 s 3™ dregaAv (equitable
curriculum) dg § o9& I g&g vd fam 9fr gaeg oEl & fav gaAmaeh g
Tk gAGL g G groggat & e AT § 0 9uAE, 9AEd oE o G defada
A, Ple TF Hedr H 3TUdT glell, qENT, OEI H URH FA & oot H
feetar, 3R Al T goofA o1 FARISTT Hell, T FHAET S FI AT &
gfd Redsl &t &1 3HTET &1, 3H GEpider 3R S faae # g § 9fa des
T AT AT T &1 TSI TAET DT FT T 3T ST aTell AT FAIRT et
arelr T84T JeTeT T §| BTAT AT Alchd FEHTIIAT T IellcAd THLT & ¥ Ta
Hafga & arfgu

T FATRRN UreITAT S gIad W@ & fav 36 YR H eeencAs, Afaen
Ud Hedichel 0N SicHfed $r S aifew S oad oEr & fav Fafed g
faaer $r spfa 3R A= greasa & awfoes diEpias gal & a7se d g
gl

9. wATAM wrsgwAT &1 FAT HF &

13.3 g e e & Afosy & T aRwes

(Future Perspectives in Biology Education)

N adredr @ HifdE Td o FOR @@ & Fera R w6 S g
AT IR—T 81 39 P HA TNfdold, FFYEY, VSABSH dUT Seq&Ac &l 3YANT Sfed
TTYROT H 3T & QT & aur sfasy & sy a5 deAfohr awg shaa gur gany
HASNH, AiEpiaed, e va e gonfodt a gsnfad w3 el g & #, g
fTae & 3madeees yata i g1 Sig diePRA e AWa S doide #T oy
Hheldl o, el ST #, Th dheg & T AT g1 AT Sfiad & =il 99 (blue
print) TIHRRAT gieT AT THeldT &I, AT HI TogAT W 3Rl & s TABRT IAT ¢
e el gaffaaRer (Genetic engineering) aur 3ftwer fawTor e
(pharmaceuticals) # T Hifd A HHAGA do7 T3 gl Shed IRA garr yaferd
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Afswer Ufham3l F AF dRadd H FHEGART T § TUT HE, TT HS I UsH
Tool@ARIE U4 UhEEg 3 fARAT & 3U9R §HT & | 38T YR J9
e & 93T & fad gRa Fifd HT FHEer g1 Sia faae &1 @@y add
TATEROT HLET0T, FFAwoiy fdehrd, oiq fafaudr @weor, Soarg aRade, dRas dque
(global warming) @2T §ART H sAfdedr 3G ¥ &1 37 91 SR o eaild fhar
g, " 39, G # gfaae aRads, 38 @ TR do, Hifasr ¥ sifde e
gfaee aRade & I=afafkd §1" #Aeg v ypfa & gweey Tfa &wer, add
ATAROT F&T0T, FFAWol e, Afdsdr aur @A # GHAET gl 3ads gl
FEEHR 2004 H TAST Tohd &l & fob S @meRar (Bio-literacy) aar aifeafashr
Tl U AdIeT Hedl S HIETOT, HgA9T, I0Tdcdl JUT ARG W ao fgar S| 21
dr eraredr & Sha e e Reafaf@a steat & wifta &1 g #Y)
1. Sg A dur gAaRer. G, gas # @3iete (linkages) Tmfad S|
2. Sfa faara fA&70T ganrT g deRar (Bio-literacy) fasfa & S qur sfa
e, Frarvoliar, Fareed, Afdsar 3R Aeiar @1 vhed fFar S
3. FHFA Ao dalfee THEaE, e 3maR Sia A § 39 Sy
A% OF & g (FAEEdr faEples, qAeReT §XET0T, dfRas dud, Sfearg
gRade 31fe)

13.4. Shrg [@aeT e & 2187 aaredr & T graf@edr—y

(Priorities of Biology Education for the 21%' century)

g faae &1 3T e " Slad &1 3e9dd g1 " S faas saar 3ifas
s &7 & [T FIY 7 g arell Tarafae A FRRA § T a9 9y o
aIiRTEfaeht, gonferdr aur dRas Soarg 9Rkads 3ie| Sa st o Aa Afeass
& e aEgd fa)or, gAR SNl (genes) &1 AT 3N T ageT el fham
gl & & H AW S\ & N uv fGwfda Far § a9 A & wanenfas
&THAR, 38H Ygfed 3R sTagR &1 A 9ed grem| 37d: Sha e fRiem adamT v
Y gefag afasy fr gareast & aRvew & eh gelt S el geard
TFavoiiar e va oAy aRadd & HETqT AHcdd AUl &1 el I3 &
AR, "UH GFAWUNT AT g% § S U6l 3MaRTshdisi & qfd &d gu #rE
et H Fonfaa naeTFATT FF FA TG I §1" ST F ST FfAYyar v Sy g
FAgccd THSAT ATF &1 SR FAT & FROT AAT SdeT 3AFT g ST TAh
fFd U ¢ A Ig Y gl aifgv fof A W 3qaeY Uipfae AT H Th
e & 3R sfifae ateRer @ Seshater A, vefa va aiRfeafad & srgesr o
A |

AT dUT 3R TG, 3% gonfadl 3ghr aIREfaEr gomel @«
TR g1 aFad H 9 R TR AT Folld &1 UG JoTlell g
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qiRfEufadhr gonferar Aea @ JAfduar & aRads, Searyg aRads, gaa

HseT 819 (stratopher zone) & Y & Foll § 31d: Ig G ATG & B # g1 39
oo # gIRTEufad Ao fgrd Seen 3maedes § 3R g& aiRFufas aarar (eco
literacy) TFEd TOR & R I gl

sq aIRf&afds deat #. GHE & & 3T (non linear) §, fS=1d 311

gfagqse Fsforar (feedback loops) g1 30 woR uiRfEdfadh gfafer mha gefa
(cyclic) T AgccaqUT Hgitae TaRIHT Bl

21d} eraredt # wefta Rrator orEfa i sraegwar
(Need for contextual Teaching Strategies in the 21st century)
1. oEr & fhar # g€d (engage) fFar S aur 3if¥eE & w@fFd & Sias

3eperal 3rUar qaRAle o HedT § HEY TS R S |

B @ A JUr FAdT 3l A fAemER 3T ged & | I8 9k Aaa
AT Td HEpicies ¥l Hefprd R gaRT, =aW0T 2T, Tiel gaRT, FHer
AT fafr ganT aur 3ed: R ganT e £

AT T A 9T F o & (applying) TR @t

4, B R diC F HH o F, fAThar garT 37Uar FFIYT garT dgeahriRdT

q g4 Hest 7 e g &
37T AT HT YL AT HedT F 3THT 39AET Flad § 39 glar & |

10. 21t eraredy v T Rrayor yorAifa |

13.5 HRTA ( Summary)

1.

AMferh AqaR 7 3T & FIS AT FRAFHH, HUCATHS IRTdA, IroTadT &
afadst g3m gl

faeer va Sha faamer & ygpfa & aRader gar gl Sha faame & ysfa 38
Uy, Aeaar, f@gia, e & gRdfer sha e & afes ger ua
AT aur @ gfafer & gafdr g

Siig Tl UISThA H AT TR & T W AT GUETT giafer &y
YA, AT DA H HAeTF HUCcHS IRAdA Hell, oiig faaT &
TAfSE geT 3R Hodl T TAER, AT F Thod & a6 Sidel & g
nfe afEafaa g
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Sha faeet dreusA A vy a&g & camsdr # foar a3k d@efta 3=
fawat &1 GAE g1, A6 & q-ary G giafeat W 9o fgar S qun
fawr a¥q 1 AParcHS I W Ferfod fmar S|

fRew s wfha wd wwifee ufssar § | o & afkgarn, 9@ Je ud
e 3R AT AT H, q@ AT F 3T Ao & fRerH | sEA
fafAqardy e gfafr &1 3w, 9o, Weea yomelr & JFd wer, @i
gfafr & FgHfar ¢any &, Ud IgetcAs ALy & fadr AfUerH § |
st frar Af¥ass 3muTRa ay qUr HAEHS AN TS garT gfadried
gl & WERIT gl wifdT Aa AfFASH #, Haeicas glafear & qRone
TR A HT AT Iar §, Ig AT AT BF & G A UG FdlT efHa
H, HAITHAT & FdT AT giod g &

Sfia e Rem &7 Faar @uwor gigAfahr i 3maededr § 3 e T
& foT qur qFEdhT AT & G H GAT [FHAd & & T W)/, S
faamer & draen e afa g gwfos afafefr forr S 3k omEr & Sg @
TAICHS LY & 9ifd g Haftia fRar S|

13.6 3HS WA (Unit end questions)

111

11.2

11.3

11.4

11.5

gfgred & Afaid Tarar &1 7Y T FY |

Explain the meaning of educational innovations in brief.

Siia faare fRIeT # gregadt dAaarR &1 Far 71T g2

What is the meaning of curriculum innovation in Biology Education.
S [AaeT & Ao dalfeles AT & FAT TASTT §2 APl oild [dellel
freToT # FAr Fgea g7

What do you understand by socio scientific issues in Biology?
What is its importance in Biology teaching?

Sha faarrer sifeera & RfAaardy sfies &1 3 AR 3maegear $r carer
T |

Mention the meaing and importance of constructivist view of
biology learning

Sia o fIeTor 322t & FaERT & Ieaidd Ry |

Mention innovative, objectives of life science teaching.

13.7 SI¥T Y2l & 3cdX ( Hints for answers to self learning
exercises)

1. TRIET # 9K &1 3 qeIa #H AT, ST aE] IS H AdlTdr d24r

TreqoT 37T & AdIT 3TITAT T 39T AT
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2. S e & vepfa &7 ducy, foaa & gt sha e & afas gat
T T & Fou aFAfad gl

3. Siig fa=Te Irea=ra & eardehal H form S| Iredasq i HISeT Ud 3fefqel
eprarcas I A 3muRd & fSad vy avg & 3eper & aur
arer, AT U9 SJdgR & SiisT S|

4. 31 HARS AHAToe dAled FHATABN & IR S [as g1 s
AT H FARS Toae § 5TTAT SAR Teh HIATT & forar Jd| gITawor,
FFNYOT faehrd, STeraryg gRace 3R St fafaerdar @ d@#erar 7 foar s

5. fAffaardy siftee Rgia & R Reor J1 &1 TR A8 & | e
T g@feg 9™ & | I8 e gEee gfef o § | 3R o dieed,
ITIRG, 3ed: fharcAs Trafaid 9y g1 <afad a1 &1 AT o ad
gl

6. 3fOerA ufshar ATa AfPdass # gt g1 AId AfPdSH Faar 1 Fafdd Hidr
g1 37 gear & e g

7. T HUYOT GleA AR garT g e fem # fraqor 3fems d sdied,
AT, AT HT 3TeleUdl T & TS F

8. oIdler 70T 3ReAT A Sfia faarsr aeRar, FFawoladr qor Hear & aed
HEAT Ageca ol &l

9. Sfg faee e & s#igsy & aRvew &7 ARFEAfSHr gonfoar aes gt
T Uh AT & & H 3aAs fGr AFT & § | Fwoly & 3R Stearyg
ARl $T AT HgeaqoT 36T B
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G, o & (2003) s faarer ReTor S : Toed= Redr 7Y rper

grecraell ( Glossary)

AR - a7 H FaER 1 3T § S AdT F S TEAT, JUSATCHS
gRadd, U AfSUT FAAROT dAT Ao IAfdt & gafera 3meama &
et 81 |

HATST &I gATIAT T g, oI STaaear favmied, gataxor gguoTr, dfRas dader
3nfe |

HepHalcHs JTUIA-3E 38 dld 87 | B Hd & § 33T A AR
AT | IPalcHAs TR T §Ad foharcas gfafer § | fawgaeg &
HefalcHs AT fohar St =nfgel

Affaare -Affdae & 3R § & 93s afed oy & favg aReww @fFT
AT § off dafFd HefHa T FR@T (Schema) ¥ giar &1 <afeda @ afsradr
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qUT FAEAHS IRAdAT & ARTSH H, g garT g & Fdied AT Hr
fo#ToT g & |

AfETSH MR MY - 3T T ReTor grer & 7 AfEase 3menRa emer i
I Retor & gRUeT #H @r r g Aew ARases JA dAecHs
fSham3il & g & @1 §1 §Fdeel ardre]er ¥ AReH # guUR g § foae
&few g AA® U eparcHs A HedieT T g

AT TAT TATRY Sa [TAT gicadT : Teh 3fa qrogadt ag § oasd v
a¥g ud femr R gaed oEr & fau gAEt § | 38 o 396, 9,
TSEHA TAT ATTATER W@ THha B
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