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SITSITEE YN FT~o{g FialfEs ZoT oite I |

9.9 B (Objectives) :

AT ATOT RETANZ 2T G5! WS Sl Scz | SNl FFET2. Sifel AN
e Al [few wifewt {7 o) 4wl (e Ay S8Rl | 9 @R Sl Ao
23 e SIR@e eliore #rFR M | I99E ReEs srewd Safe T 936w
CoTOR@IR FHE 92 Sriafel 2[7ed e o7 (@02 e Codl Fa0o 23 |

ANNFTS: (P FrFFE (10T FERdia (@ Sb2eers, sTlels sfEmieers sifiass ifie 27
2 R Sy <61l 27 | (IO TR (Sous-vu) SR R Sl TH(H (T2 —

o /R 20 ey (Education for Productivity)

o ¥Rl R Gely 7kafeor &y (Education for social and national integration) |
o ¥ 2@ SyFoR &= (Education for modernisation) |
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o I Siaca MRS SNfes, s @ neifers ek Siare 41 (Education

for social, moral and spritnal values) |

feFRIfa% Thurber and Collethe fReai fRFriT Srwly 5190 I05TC=T — “Science can justify
its place in the curriculum only when if produces important changes in young generation changes
in their whys of thinking in their habit of action and in the values. They assign to what they have
and what they do” |

o T (STe I R Srweely 7R ( Teaching of phycical Science in school

curriculum) :

(A) e fRamagrE sguies F4t To develop observational Power el <z et fermidfial
Rifon @i wre 93 | (@ —

o R@itia TS ¢ 4N el SR TR |
o Rtz Ko =R Ky ST |

o REWER ORI AVFOIR SR |

o  HF S WTIGK TAF LIl |

(B) Wl 519+ : (To Develop various skills) — @l =g Te #d=wisiica [fen ow
Fcs i Frrdionm s RS e el oIt 8o | (@ —

o A7 wwel : (Experimentation skill) — #8719 FI0s 99z q27ifs ¢ fAfen
IR AATNE T AR TR 929 8 WTH FI9 |

o Gyl wwel : (Creative skill) — 72F e @S @ AJFNE (@TAIG!
@0 AP ©f (@9 9 G2 CIITS 41 |

o IEAY wFe! : (Drawing skill) — [fey #d=m Bu, o 29t (o Fac©
ARG T, T TFFL F©! 510 (OICeT |

o I AL FAIF wre! : el Fics aific Frrdial $iom SRR digrfzs
il I TN S T |

o {TAwY wwel : ([TwIfNE AT YRR AT T WS WG IR
[REaRisl

S03



(C) eifes yigs a151: (To develop scientific Attitude/Temper) — NGRE T
TRl R STeT Sty 2o fermIionR sicey (aeeifas g oite ol | @3 et Rl

e 7@ —

o T DIICRA I Pz % 242 IS |

® I IO STLTC SMIHLCHL FLCO |

o [T € TRGADE *7 1€ SIFTIPICS |

o IRER T NG Mo FACS |

® T TS G 9l FAC |

o IREI € 7o 2 20T |

o I IR I e ST |

o (FIPZI RO

® (I (IS I AL (5 AT S 209 |

(D) fReei iz et Jom AMAER CFea Fre i 1 [Reem 79 «i% £ SRp@e 7461 |

T —

(To develop the competence to solve the problems by scientific way) :

SR SR A |

OIS AR T |

T RS el FRelE FAE |

w2y RS 0O 2= |

4% Codl FACO 2 |

A FTerel @ T[S ol T AR |
SR I 7D 72 108 ToATS 200 AR |

(E) =Niaiz Jfa @ emiond seighe Sar® F41 (To develop interest and praise in physical
science related activities) — I e Rt Frwidior T @S 9o @l
SRISICH S @ i< o1 e | [Reeleerel il 1% 2eet Mmool 9, Kiesie (et
Al 2HeTICS SIex{aZ e Bl T |
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(F) st Tafe (To develop the society) — & i sire sace faca f[fen ™
RIS o Tm St IS FC | O FCE O M G, AfZZee!, Ao SEreR
AT S0 | Ol SISt @ SIfaSaia 203 9td | 92 et @eiafe i afac ol e
G S0 O] GeAZS 27 |

(G) qi%ﬁzﬁ‘m 7Sl (Aquired knowledge of profession and higher science courses) :

faeale i 2ree R dial Sior 110 3fe Five Face el 23 | ok B e fres
et [ (@ez e =

©0.0.5  ARS TR NGHT B cSrefqeale M ogeraa S (Objectives of cur-

riculum of secondary Level in West Bengal) :

VGHRT T (Srekeria Agigers «vd e ¢ e [fre sioe a1 g

e f&iI0a #Ififoe | fovg Tww wiceeiaE fiers g Sy AItE 2 521 OIS SIS
e |
(A) @wmief gt sest (Physics part) :
o GRW @ AT I8 F[RF W& (el e afsfarmiaf e wabe =3,
eI (31 791S SRfEe 41 |

o rmIRina e (Al e 7fe Fat «ak AfAenfai eipfes 9ol T s @ o=
el i, ©g A1 9@ A0 (1 790 R dims w[fee 41 |

o T UM ¢ TorEE *i& W MR 0 SepPIEAI SR SifSie cofs |

o T ¢ Y& TR FE € FNTH SFA POl I, FrwI Rl Ao ©f SFre
AR @137/ ForwI o SRz 41 |

o (I fReaiat e w{fN<era S_wice STield il e Zeacz Sina s Rrmidion st
SIS Tl |

o R =T @ AT H=F RERIFTva el e IBIe |

o FRFERIFIME &y FSeTAIeTOId ! IAle, STPTT FNA, e F7a 18 a2(1d vl 9lCe
ol |

o R ebfeTe W ATl THTE 2hs TR MHFO! 5108 (oIl | FAEN, SR
(AT & AT AR F41 |

o IR Sifftad TR TR € OiF  Af eI TS SRR T |

o i wowe s WM re (IRIG 992 FIee e Rl @y Goisila e
3R (RGN LTSS FICS SIH AL TSl SI0T (la! |

o T M TURL IR € T#(b3 (R I mifkig 7[0S ofze 1 |

yo08



(B) T SANCIA Srarsly (Objectives of Chemistry curriculum) :

IS € TS 519 8 OINE TG GIICO TR Sl S |

TR TGS Gigell, NS, & e T0F i ¢ gigell e | aifEe aufe
P [P 2 T4 W @1 TIE BrRdiod S |

RERIFima AIFNE 8 AT wEold [ SoI |

PRI ey Toa T 218w T sAfTEEE (odt @3k foumfes et woiE
e S |

NG GRE FATER IAZE A=A T 1S T SN |

(%5 st Ty farl o Rifee e fAeew Rrwie Sraeiaf (Objectives of
teaching physical Science specified by WBBSE) :

Reriea Remere gie, 9, Jifs, @eiae (Fa-afsirne fFeir Aabe 73,
I (37 Tl (F Safze 41 |

Gl @ AR AR (@ e (Feelfa Woa SRPS 28 Gefer 1 el i
el Fermiiora seprfaReatl iR s core |

AT IR AL A 7 1% A=0e e RERiiona s ST ARG € e
ERRERGIHE

oI e fery @ (Rl i 5ite cofs |

el ¢ 2yfies Aol FeiE e ¢ AaFwria Alfe 23 ©f Ace R omeyie
AR JACS A G O &) GoTes 2] 212 1 |

Y )feT SR REIR R IR 2l (0 i Qiovm aimeia e =51 |
el @ eigfe Al € Sete Tt RErdior eaize 31 |

eI SeelieTorR fRIRAM! e, TP ST @ s T 19 a1z ware! 90T Cole |
FIHI @ TR (A M ma T& F900 2w 41 |

AT TR FIFel @ OIF 2SI To1(F TR 72zl 41 |

W W7 8 PO N Pl ey Sofetia a1l (26 (25 20S3e e Sesiaze!
I Sy ! 510 (oleT |

AP ol Rl FT3® 2R € TIB (RN Tl (0 T 0 Srafze <=1 |

So¢



o000 e M Sl e fafew eiifet (Different recomendation regard-

(A)

(B)

©

ing science Education) :

RefampeTa Ml FhmE/ FtgFRed FHM >58b-85 (University Education consti-

tution/Radhakrishana Commission) :

o  FINRFRE ST TR @il 2R 2T Rupler (e s16e o fiesiv
I Ebw |

e ot S/ e SR/ S 5@ 2@ (Secondary Education Commission/

Mudaliar Commission) :

. ST T e (e R Rt Soipre) St =iifEes 961 Zrare wes @
@ @l 21 el Kl #Ivite 2 | Shaiis e 7 el Frmdioe aw
SR ity RN SMiiael Keai AT 981 F900 203 | AiRe el e Sl 203
e G RSt eltaial =it Mrwidions siafEe S @R ReRdioa e i
yeH wiae T | qrele Fifell Reeies e Iz etk ofs gwg mene
Gel] <61l 2 |

NCERT &3 F20i@= (559d) :

o eI AR T E T 2 |

o R Tafors Siely R Sl Se«iae 51 |

o ST TItwa W53 (@I PRI wifig @ Fe=y Tere 341 |
o (el i E slotw AR FinE A= 1 |

o TT@If Aol Frela 1 AR O Gl |

o IS @ (s Yot KAz Ty (qelfefss Sl qite eIl el aaa
FACS 2N O A I Fions sr[fzs 41 |

° W@WW%WWWW@W AT O IR |
® T I =< oI 5 |

® IS AN T o] K 47 |

o (JEifds Wy e g el o T4l u<e @ e qice Frwdia s Pras
AL O S OIS A FA |

o (i< I fefieei w2y fetforam Fa= oI |

S0V



o wiAleT ¢ AIfers Tafesn ey fieele ¢ folay Geltas 1= e |
o ffen T (Arss fafen Caeifies w2 ka2 0 ToRe AN (Tfer TMIaRid 41 |

o RIS W&y TfES wFel, T FANUIES wrel (@SN wFelg K g
341 |

o N o, Tl @ S (XA [ FICS T |
(D) ot =/ O S (Sou8-vv) (Education Commission/Kothari

Commission):

F) WyF 89 (Madhyamik Level) :

o THHEIF el f2a ¢ MR *fesE S [Kiavel T3 «2 B [ sifpifers
26 A |

o F Nyfi W (773 @ i) #Mief Keaie 11T, Gl el @ SRicss Sy #1195
TS 2A |

o U TR it el Feeics i 710w @ *2d Kol frwics foresa s g&
P09 21 |

<) T MY € (Higher Secondary Level) :

o % B el Ml AlrenEs w7 | Al el RedSieael S0 b SRS
siefvt, ForEe R, SRf, el @ eifts 2t (A @ @i fonfs e
e S0 2@ | W T Koo Fredia [eeier o w93k [eew
fFeier R s e o Tl e et #iE |

o el e el 203 e ¢ SnieEie f¥em |

(E) T M (sovv) (N.E.P - 1986) :

o C(IwIfE Toal, Aiell @ Wfex el |

o IIfEE, AN &1 € AT LT o] Serel F! |

o @i ey aiFl ANIfeRs @ wiss EnEinef sfefre w1

o MERdima sy i RSty Sie (o |
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ReioE SRvie SRae 391 | @it 929 ¢ SPRI[RRIE ALy Sged 341 |
AR [Ee[e 91 € IeoF IS [ |

Jgy, M, M € e AT FRER A0 T Codt I e elfel s@
AGTFN (o FACS TS |

o2l Ao MR e fre <) 1S 21 |

(Tl e s, FR6IE, [eeakans /Ko coMiere HFa sieaze Face 2@
M@ T&d (e |

(F) NCF-1988 (National curriculum Frame Work -1988) :

21 BF AR Mg A e «“1oite 2@ | N9 3@ e a6 JigRe [ag
;-571 @ ATICO 2T |

(G) NCF - 2000 :

2ANAfiF T wAfac e A [ i e 2o seite 2@ |

TR (V-VIII) SRR wed (IX-X) R sie Mo e 2o e
20 | TS OIWE & ([ 3iFefs o10e 8o |

THNRE B Aviel e, 1 € GREREENCS Sem! 7= 2103 2w 93!
FACOIA|

(H) NCF -2005 :

T, oim e ¢ Reie o e Mrwidioe a9 ¢ @ifas [Reier fefere =i
7RI |

PRI (FTeZa, JeTaiie DI SAfT0e= A T=F F(a i frmes eite
iz |
el R asfora STy s177 1S Fioi B 2N (o F TG |

T R TS S e KT 2@ a5 (Compalsory) Raw
AE A v |

eIl AIce Reed Rrrl SIS Sin ¢ werely fNTsna oI (expest) IS 90O
AN G2 409 el 78] RleTs A0@Ree I40e 2d |

Sov



©.8 7 @ Sl i S NS (Difference between Aims and Objectives):
AIRTSIR o7 € Brpy 932 N IIZ© A€ o7 Ty (@ [y A<y ezl

) TR

S| FCEHR o7 AT eI | o Trwrey W Y Swifte |

2| o RS [afbe 23 o T AT SIbRe e Redfbe 2

©| 7 FNe [iiE @ I g7 =1 | o Ty S ¢ (B |

8| TRFFICs 0! 502 57 | o Tl ZH Mrmdia W AmierE A

(Endpoint) |

¢! o (e WG R Afedies wea|e St SISEHE G (RARRCE ) RmiEEE
AT = | A= |

v T RS T R fos s |® S Freidia sivad g A

0 S |

q| o0 (AR $837 | o Tl (I Eered |

b | o 200 (99991 (Subjective) | o T 2R IS (Objective) |

S| T NS eI T | o Ty SR I AN |

yo | ) N RERRIRE @ AGTEE @ S wysig el @ g sty sikes
TS G | A TG |

S| o Wl wifes (Theoretical) @dg|® Ty AR (Direct) @ o<
gg7(2 (Indirect) 2 | o o7 AL T |

Sy 1 T wy PR <R e Ol W qre| @ IR @R SIS @It HE
e e e i ek | ¢,

SO | 0 (STRICS 7Y I F | o T (RO HHFY T U ACAGH |

©.¢ Fieeere Btwely (Instructional Objective) :

PRI ST IS SRR 90T 8 Reswel Saeeid s e 27 | @2 R[Resme @3
(Tl R Boge Warel (I A5G @aR Rwrea Sovly ffvesac ey e |
S5V A ([ I #E Srmelel @6 “Taxonomy” AGeH(EH | ‘Taxonomy’
*27(5 TR A *1% Taxis’ @ ‘Nomas’ (A& Taxis’ *twd 9 [Reyes 1 A @<
‘Nomas’ *It3d 1f fiaePAied | Bloom $1 “Taxonomy of Educational Objectives”
9ICER YA A0 RS CiE (oAl (XS Ol A0 | O T —

N Wm/ﬂm (Cognitive domain) |

3| SESfOEs Srwli/al (Affective domain) |

o faire/sasAseETTRETs Sra/S@l (Psychomotor domain) |
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2 oS B7 Neva Daiwim @i am —

W TS Al AR
(Affective) (Psychomotor)
@leT3yeT< (Cognitive)

S| e Srwy/sal (Cognitive Domain) :

Bloom 3 (§ (T e SUa*l] WS 7hus € efess @R (FifasF ol @ wwe)
R MR OIF ST @l 0T | elliore &R @ers Sial eldie | RERdime w2
AR M0 TR Wl 71FS | Bloom IR 28 T[T A0ofd (Haigsifs (Original
Taxonomy) 2&1 —

e
Knowledge TN B9
v
Tofeifa a1 (1Y
Comprehension
v
Al
Application
\
[RCED

Analysis
v
ARCE
Synthesis
v
T A B

Evaluation
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o T (Knowledge)
S (A ~fHere S wjesia 18 FA A FAE el T0E |

S

1

R
9|

@ — Toare #IIF3 -

qIe, SIS < | I, ©=1, A el of | [Jfen Ao < 91 B, SHiE
geyifu |

(TENCS AR : 46 T8 I AN 2 i AT (WEATS AR |
k@] e S : IR 94, WOsER 914, (o, fWafire afewe genfr)

(314 (Understanding/Comprehension) :

GITETS Srmed @it T o | @2 wea Frmdia [fon vy Sifs 9o i
FCS 2R | ([ [fen s Fiwae siF N7 Face «ime@ | [{ifeq oo
A T YOS ([ FACO A | o —

S| (O A (BITE SIL6 TR ST ©I (3 2

3| AR, oifaeee ¢ Risaea S #i1d<y |
©| SRR O € TGS Wy APl Fe T
et (Application) :

e Ta @ ol 9 | @i Ml taeeifas 9o, w2, AIRel TS [l
R OIS g 2IfFEfore a7z @ widie R o Sifere @ T Tl
I IR FACS T | (T — T | (P GF0 ARG 45 Giecs1 Ao At
G foTITS A | 2 | RFRTEER NS TN @1 S @ (S S SRS (&
Gt Ol 9l I SO A |

o fAr=met (Analysis) :

GG SN 1 2 R R, GO, RIS (25 (25 S Ol F0O A 8
I S T RS 2N |

@ — 5 1 SO, GF 3 S SN2 IS LA FACE? R | AW PG G 2NCes
AIFIT (A AT I TA>E (@ 470 e (57RO [eewel Fa09 AR
Zonfr |

AT (Synthesis) :

FCARE 761 (T2 (@S Sl T e FEndl o [Gagere @i A1 gizeisiies
Y B BTG A LA 510 B | (T —

DD




) IEER G, HECE 34, SUCSHIeR 256 dRdsf  wfge s sl spem
el 2D FACS A |

q)  GF 2GR A SR, (25 @ NG 7T=1F (ot T4 AR |

e T« (Evaluation) :
@ft @ETEE M@ T (@A | 9 R R @ @ [aes e
FAC AR | 93 WiTe i a1 T T 73T @3 FRF o ol Tl 27
(I e 31 TR Fef6rs ©f FA00 R | @0 — S | SEE 2 ewmie= qa
TIGIZ FA | 2 | 2 SOOI ©leoR 1 21 T FA00 AR |

9 WW}/W (Affective Domain) :
ORI ST BRI Sy Sefs @ SR KAME 26 @2 SaE Sos |
T (@ RAER @f@s Sl e o) Wi [TEata @ife @ I8 SEreR
51T ©1J | Raafoa o7 AT SR F0e I o2 @ R see % 23
R 1T @ R AN 2N TSR 90T oo | @fb 7 Gt Sy |
T4 oI E el SRgfoye S K 9603 93 ©iF 3y eifas gl e
9ICT B3, el s0ren 203, el [0 Jentat oice o |

o| feFmiere Trweis/i@t (Psychomotor Dornain) :

9% TEA Cefd =6 — | FiceR AAfFFEl, 4 @ 93 [y Emm S
AT B 15, 9 | FISHE Swriely FICea A Tz, € | i Fierid mrele 740!
T e ST Tl O | (R AR B (A Rt Fees [eiee [fen [Raw
fScafere w0 | @it «o 7Y i S |

©.v (STeREitd [afew =t (Branches of Physical Science) :

R o1 P seeTae sAfaslef Revioar aifeman | aft @ o w3t eifemm | @3
TR WS [FOAE T R AaE doaafel T8 F7 Sk Ol T4 2R
Tefere st [E Al Subject 3 | Rtz e Reaafem st @361 7717 701F ez |
agole Rl [Kifen =il e @t {8 7F qec | Fowf M= a3 (Topic)
Rl 7 *efres T @ 02| TSR SRl FZ0S2 A0S A oMl [eaw, e,
GRS, i, Salle] U2 Ao Rl 2RFIza BoR TN WO | (@ 2l [Kesie
Y S, (@11 € (I 2 AR SUle] 203 Gl Rt SigaiRee | - (oo Al 4feer
s @32 A AT @ TRWE (Geology) AT 711y | S=isat, Siwe!, iRl @ Sale
AT AIG | (12 TG TOAT Tl 5 Subject € TG TR | (@ Bio-Chemistry, Geo-
Physics, Nuclear-Chemistry 29117 | 42 7557 Rane s =131 ez Je1 23|

SO



Physics (‘?flﬁTQfﬁ@W)

\%

Classical Physics Modern Physics
(g,[‘?fiﬁl/ sief ) (Snigfs smieffezi)

v v \%

Classical Mechanics ~ Electro Mechanics ~ Thermodynamics

(golA <=1l (ofbe p ) (ei=ifw)
v v \ v

Nuclear Physics Solid State Plasma High Energy Partical
(eFm smidfea) Physics Physics Physics
Atomic Quantum Cryogenic Super Conductive
Physics Mechanics Physics Physics
(oRT simieffesi)

FSR Sl Tt R fieaiel KR wHiovie <5< o2 SNl el 7kge 291 (integrated
Nature) '€ It AR GG 2RIl FT2[C ST T | G2 SR (eTeiesic ffen =il
eres ol e, AR @ Oita @014l (Sub branches) @1 W S 7511

o (SrofqEitad fAfew 4l @ el (Various Branches and Sub branches of

Physical Science) :
(STef@Ia a4 BRD =< aece — 1 omief [upl, & 1 3, © | g,
8 | cenifefml |

LR SN GRS @i | Q4 Jere Awie ¢ oF #fe ToifFe
B 2 | @2 wywg s el [/ emitdiefs (Sub branches) fora
(TR 24T |

Chemistry
I

v v v v Y

Inorganic| Physical [ Applied | Geo Solid Agriculture | Pharmaceutical

Organic  Analytical  Bio Astro  Nuclear Enviormental Food &
Nutrition
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coTefi@ieTa (@ *1aw e swmicefa =3fs, «f, o faa-aifsfem, -
eif el e Seoty R[fen M, [fen smitda T Gl a7z Topf
TR S 2 SRS, 031 AR | GRS LT TS SN T 2 7
(Bond) ®leime @k F, a1, @34, 7114, BIGrs, 36, 25w, toa Tenfn e
T{Ce MEPIRIrE SIS TG 7R | QI PIRCH f[fen eiiefe oo i
= —

©.q (Srefqgait wd @ #(fFf% (Meaning and Scope of Physical Science) :

e (Meaning) :

i ffeq =14l Witz @R TS # 1A AN SF7 #1417 G061 T 79F
(R | SR Fe e [ e e 2 T T =i o |
<l Reaites &1 foafo =il S @ea el S | 72 — siwiel [up, e
71, SR | @7 ey omief vl @ RwiRwl fifereei@ @l 23 coTefie |

CSToREI=E 2iai b =1l 261 — 3) &= (Content) *) &lf@ (Process) ALK
Rt [ 7@, o, A, 23], AN Gk QK6 Gl @1 28 ReiEr [aw Al
Content @R [ (HTRRe], AR TR, 2N, Z-FeT 791F ZisieT, Pra e
sizel, eliea fdfael A 3ol 21 Reeie afeae Suge | @i SIsEl (58 <1
CSTeRieaitTa kel fNdiam Fa0e | el (@i 3 WiTe sikee AfaaTeita azelen
T | I AR 1> (ST 26—

(el S5 124 @ WS — “The attempt to make the chaotic diversity of our
sense experience correspond to a logically uniform system of thought.”

Columbia Encyclopaedia &< 3¢9 — “An accumulated systematised learning in
general usage restricted to natural Phenomena. The progress of science is marked
not only by an accumulation of fact, but by the emergena of scientific method
and the scientific attitude”.

Webster @3 JC® — “A branch of study that is concerned with observation and
classification of facts specially with quantitative formulation of verifiable
gerneral laws chiefly induction and hypothisis.

Webster €< ©i«j 37¢ — “The natural science that deals primarily with non-living
materials.”

Oxford International Dictionary — “The science that treat inanimate matter and
energy’’.

West Bengal Board of Secondary Education @3 (e — (TSRl 2 AN{EF 3
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GRS T | (STl ©y T TG @ AP *If& 79I S FC =1, Sga
R S 2T ol TeE @R AAFReF *eT ASIF TR e S R |

TGN GG AR T[T AILFSIE G QAT FACS Z0H [ e {7
TE T @ OIF IR HIE SRS €T ATAGH | (T ©i7l, See], [upe,
BEF, *, Ml ohofs wfealm @ e @z =i 7iF, wwive SR
IR TR N G O 2Ol 8l A#{(F el e 3 (eTeofes
R SIS el |

v.a.5 (erefReEd #ifaf% (Scope of Physical Science) :

SIS 215 ST<57 SR 1w Wi R B0 o [t @ 1T G0 (STrefeitTd

pd

IO |

SRR SHGNF T AT 2ief [{eele @ T 20T AT 2 1012 G4

LTI R 21 e e 2e —

simiffawt (Physics) :

fRwgieTa 2o smiefRu «aft wzrgslel e | Sy e gemiE Sse et
GRE @b goreiee@ Gits | 63 ey Toite 4t 9 wPgs)d S azd
TR T4 S AL A1G S U TN @il ot THw @i Al |
«ft SR e fofes gferefs s ey 7 | mie Reem frrdiom e
8 RS (Social & intillectual) oIS ZCS AR ¢ | Sl RACm@ i | siwiel
etz [ifon =il emil 2R | (s — Jetikuyl, Sieifml, swiieis, pas, ©fbe,
I 2o | Qufer 2bfere w1 IEIE ANdw WeETR, IEEses, e,
e e g% Tz | e aces smiceda asf TR Sivad at «ols fefets
DS TR | (T IRV 2102 SoiF A12F 2200 I 2T TR S
TS I W WESHF WCoa @R [ sifs auf wifkge ga|
Sl Sl R S @ Sitea TR 93 OitoR 2ol ¢ e T Amidd
(A e SefEAI Al A e 77 9iR weAive 2@E|

GFZOIE IENFRGIE 2l wme, oz ifesid, AN, ST bending na-
ture (TS (FAT o5 N1 41, Kogaw Sonifr ez wneee 4t 2| Ie @2
7 Aol ojeel@ smidfReiea R[fen «ir oiEibe 2ace e dresh
o Aief [ReeITa G5! ALIRe 9@ 7l IS |

smiel el Mg IREIEE o1 Toue W7 s 2Afelt —ereike sz it
Qe SISICHR S G 05 STolCeioeiid Tive | gei@s. smiel [l »Iffe
e e e

3¢



® AES (Chemistry) :

el @i e foafs et it ol &g, e Wl e GRfwie @k @2
5§f2S FRERE (NCHR o 1 1 A | SR SeorR vt g S SIiearsai
(AR | SR Jeres Tfen @ AR a1 N TS 30 | T [ 6T
AR SR, AR 510w T S T | T * {5 GrTCR 2B Srid
=1 “Khem” ql “Chem” (CS | 17 14/ 2&1 el (black) F179 i St Srersi
5 (dark soil) CW@'@ | 113 2052 science of substance (IR 2IHICd 510w,
oFfS, Ot 4 3R AP TR e #AfFae [ =ieanal 36 | aft swicefa
composition €3% STeE *If& N SNCEAD I | Toqik PR 2 @2
ERACRCRERICE

GG PR [Kfen ook fKefio qf& 721 — Visible, Infrared, Ultraviolet,
X-ray, r-ray o7 G2 AL TR SItHE ASIK G SICEIG 0 | GTFGE AW
SR e A ATNEE 24Ffe T @i AP eAcaew (el Al
T G |

SR Gl AR e SR fonih ©itel ool F1 220z | (ot 73 (Physical
Chemistry, SIt&@ 21179 (In Orgarnic Chemistry) @ 06 Z17 (Organic Chemistry |

TG AR AT I (ol O &S '@ 91 Al #IfFS {7 SMieaavel =1
T | ST TN AL 1o S @ St (@l e s 341 27 | (ST
P Rifen o@ AR el [Kifon =S smidq »Ifiaed Fe SicEna w11 23|

AU *o(F ST (Alchemy) (T SN T (modern chemistry)
LIReNTS Trg® | ST *(s BT (@RI Art of chemistry ST REHA! g
Face 51 Wg 7MY (elements) — WG (earth) , &1 (water), 9% (fire) 8 ag
(air) 7191 R F=iCea g Cod! | e Siyfe Reidions ste smidd Faes Fel
TR 2, T BRI S A AT (19l 91 | SR Syl Reesiod o A7
(06 21N AR (A, 5, SETRE IR TS Tl Il | IR *Ife
[ T T G A Faew Fediafe W fEm-2fefE= (intinaction) @4 |
GROI[R TANER AR (Scope) iz {% CACR

©.b (STSRGITR AL 9Afere Giaw [Feaitd == (Co-relation between physi-

cal science and two other subjects Mathematics & Life Science) :

o IUE G (ool [fen *ielr e ey RaEa @61 7= =iz|
Fee it R W [e el 5 7183 w9 | feak @36 [Kaca 74w forws
T AT T FACE O ST S K2 0 B (TN @l A1 2Ae | A

Y



0.0

O.b.R

o SRy R 710 e SRITS I A SR I GoRE K 20
AR | T R AR T0e — [T % 32 [ Sw iy
ol (rew Tfbe | fReele fRrrig w1t SRy fREcad A0 71 @ AN B9 33 A
SR TR i A [ReRied A AN el S [wpeca R grea S |
R T G 2OWE A ZC Y 8 T I A TS | R I 2 Flaqrl
73 203 9w 3 Tz fheds ¢ el 2@ 8o |

(TSR Fiod =T AT 2Af9rex S@s (Co-relation between physical

Science and Mathematics) :

Sifgs Reait 9ifde 261 @ SR a7 | aiftes el Bl (@ (@@iFF 96019
SAfaeieTe L7l sienl ] 79| (STl [ifed Fea sifdces [Kfeaf =g
AT FACS T | THIZI FHol —  (STORRIE AN efora At eferaeE=
2w Jcaa o liel, (AR AR @AfSRieea oo SR Terift el Facse srififss
@i Al (GEEAHIReT @i S 23 | SRR SR I, JRER Td-97 (@TRiba
O B I A0S ZCE BAIFE SRR Sl A wTI | S R 9
AN FoT QWP RIS LS 23 | I Iteid G =i aifelced St 2itaiem
23 | ORI PR [feq (%@ (T — e oifoog, ©fve [Keage, e ey
297 0 SIfICea T AR S | ©1F 9l @ ResIea Seay T Zioe I
el firwl et fermidione o wwel € Sepdt o el 3fa o TS
PR (09 e R o1ee 23 | edik SIEl 2ee. I60e A7 sifires w@n
ITe® (TR TG I 7 |

(SR AN Giaw [ReRITTa S5 (Co-relation between physical sci-

ence and Life Science) :

coToRGlER b *<i o2l “mief [Kesi ¢ IR SO AN GRARGEIER TS
GETSIE GGC | AT (I G 5F WIS AW e Soid KA 5j1% @ieieieT
TG 02 | S ol e @ I A G [l @ Wike s 41 o
HAFSIA SN F

2l fqeaitea At S fqaitea Se@sh (Co-relation between physical Science

and Life science) :
omief eIt (@ AT Tl G-l @RIt JIZ 5 ©f T67 —

T S G- [eeite [afen ©fen (17 31 a0ea Sl He vl s #ewdioe
O IRRIEE CFCG (TR A (T SRQIFCeld A2 e at ol [l
Lens S AR @l #1705 TGOS |
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(@I TFIF S IO GFF w0 60 *miel [Reriea wiea e |
(O I LN 2T T (T 8 I I SN |

G RGalt F06 Bi9, (M0 Sloiat 2w #[Bics foica ehraicgiel i AnfftE
PR FAce T [l oM Resiea 77w |

Tfgn eI A (2 AR 3l Gl (AR 03 ©iF Sl 2wl [Reeied A<y i
I SO TARFS T 4IRell 2Pl S |

Sfema AINIBER TR S, Y, ©ist, TS, TeeR G el s of
G At | @afe TE omid [Reeiea fEw

AR T Al (ARefe fFei el e IE 3 ©f TRk o omid [eies
T ST |

g Al ToTer AN S @ e o eiers [Fei@ o AW T O T oifs
TR 7@, 30 A I T9IE Tl | S |

AR A G [[eRIte1d 7191F (Co-relation between chemistry and Life
science) :

feaitg fAfeq  CFg NTET @I SN0 ©f A1 SEde g6 —

AT 2fewl [FoiE 27, O IAREE JN5ae T1e0e @ e Fh0e TRER
Gl A ARG |

A T TIZ TFAIRC T T SIS Z(aT 2, Wae, KCet, el 2wl
ol 2@ Tl i AP SR |

g Rifem =19 3fex el 3 7@, Sfewam, (e 297 GiNee TR
Il APl ATe |

IS A e« Gkl F90e (T PNNE @I ST |

Sfew Al 2id iR scsma [fen g A Wice afeeroe T A ol
ARG T A IO |

PR G Fol [oq @ ol 79/(F @i 783 73 |
SIS 5, TEBICEH b, I TI2 SFNLT b GRCe A Sel 5| 73 |

©IZ (ST R A R AN e [Keaw e 9 R i 1w Ten
TR 0y o< Bt e ol 1 iz 23 oreee RS Siew @ S R
NIERITAS IR Tl
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9.5 Spe (Exercise) :

Short Question
1. Define Physical science.
2. Mention any two main branches of Physical Science.
3. Briefly state the subject mater studied by each of the following branches, —

a) Geophysics,

b) Thermodynamics,

c) Solidstatephysics,

d) BioChemistry,

e) Astrophysics,

f)  Analytical Chemistry

Broad Question:

A S e

What are the main objectives of teaching physical science in secondary school Level.
Discuss the scope of physical science in secondry level school curriculum.

Discuss various recomendations to teaching physical science in school curriculum.
What are the objectives of teaching physical science?

What are the difference between aims and objectives of teaching physical science
at various stage of school education.

What domain by Blooms you think more importance to reach the objectives of
physical science?

Write notes:

a. Integration and co-relation of Life science and phycial science.
b. Physical science and national progress.

c. Aims of physical science teaching in school level.

d. Roleofscience in individual development.
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Unit-4
cSre el e oig fs
(Methods of Teaching Physical Science)

8.5 g (Introduction)
8.8 &TFJ (Objectives)
8.9 (SrolE@ e eFarew (Classification of Method of Teaching Physical Sci-

ence)

8.@ AFACF? (Summary)

8.Y W(Exercise)

8.5 m (Introduction) :

Every method has some goodness in it, no method is all good. Children should be told as

tittle as possible and induced to discover as much as possible, Valtaire & Spancer.

farms RIS Gide RIPICoR B A AN ST (@[04 Re@ies it M O
eszrg7l<f (NI Blo 0 | i TR 2felb #1td @3B! Ferre! Al | SIRieiNim 7itcs @
(Pl T et midlia e, bifzml, aam1 @l Bofx fofe wea zem atmie | ek [l
v (FCae el o fog «F wwes)d g =itz |

Tl et Feeia AL & | Foaik Rrridia R e wysig 32 fofes 2@ |
SIS (el SRR AN T F00 23 | Frwacs [zl forel frce g sfefes |

Method (5% f®): *=is Gz amlT *% “Mode” (A T TL T ‘Way’ At ‘o2’ | =iefie
fFeita e formie (3%0a weiv At wrel RERSioR ST fReae 51 203 | SHreita 3o % e
JeE, T A Raaaa Mg AN SoHZ7i FE | 92 B AT S R g
peTo! fSd SR |

Y el o S et w6 1t fonfs e Reeit e | e or, Frmdior
TG G} P e 77 | e T e Ao Aecae, RS ey (@i, Aw,
Afgmrel, Fifeeere Ifzql, SNag, SIts], FH QT T=otF TRere A | S R e
R A N (GRS EDICETaol
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el ferwmicTa [Kifom «ia s itz | (@ e o2 728 75 73 | 96 7 foq T2 oy
7% o7 2/ SR | ST G o7 [ AT T 2T (ACF (T TS 2AI7I FUT2 7S T
A | ffen s o =R | MRS AR F11 23 1901 2Ters 717 o2 wiF e (@aficea =il
) e 9 (0P 72 |

Al AT R0 o1 ot (Fw =2 abe 267 Tvw | 2 (i i o e 51 2@
© IS 0 SR (AHCER @27 | A2 — TR 72097, AR [Kw, i #/12, el
TATANR I, TSI @ ARENR ToF | O@ (@ (I 217 T FTrere! #{17 Mg aisfieel,
AT, Sfeeel € Ao &9 | 4 235 Prof, Ghanshaym &9 9¢s7C= “For time to time
various method have been advocated for teaching science. Many of them are in use, for

in each of them there is something to recomend it, and each in the hands of a capable and
enthusianstic teacher can be made successful”.

8. =TFj (Objective) :

The pupil will know “What is teaching method”? (R wimca =wet o fo fF 2)

The pupil will understand the difference between teaching method and technique (Pl
TS T4, fwel Am o @ W (ST T wwie )

The pupil will know the philosophy of different methods. (i€t s s fmwet ofz foa
wsfey 5)

8.2.> %ol 2% S @ W+ (Philosophy and Methods of Teaching) :

ferre] i o TsICa SIRR1T] el v feesiol I Fos roeln Cofe wwe SIICHI7 TR0 |
(T TR, (B Foz75 Afemel (Spontaneous self-activity) @3 (FFF G217 @G
ST SR | BRI 0 FC 2SS e SNCA=faifera W&y e T Snpfers e
To{aiia PO AN | 92 S 7eT s FIRE SN0 200 A 1 | 3 S qestee “The first
principle of true teaching that nothing can be taught” $3¢ ©i<i7! nifsate S0 21 f©
IMCH AN FCHC= | I Lecture, Discussion, Conversion, Question-Answer,
Argumentation % s Ze1ifrt | Azl wifamere 7wl fermeel Aol @ Resi 7 i fors
2P SR A0 |92 ©iFt Heuristic, Experimental, Self-expericnce, Research, correlation
{7 foF A1 T |

pleqil Mfarm M S5 S 29 T WgE OF Wied FoR ¢ aFfen
712 e 20 | R A0 ABE (A (@I S S ik Frwidics Fage s ved
|9 R vae1E) e w9 @RS Fel (Rousseau) | St S ws 7L S0 6 56,

PR



G ol @7 T BTl | @dl Observation, Play way, Motessori, Dolton plan
Sy ool o o el TeeTte |

ISR wrfieie AR (i TS o7 Fa S | SRS S i #1fFim) @ Sndbmifess
AT TS RSN | TSR ARSI G SATNN 15519 Ty AARS Mo 57592 ( Vari-
able aims) ARG | S SR I & ACsF RFwIl TS OF GRS (Ideal Life) g
AR GR G ey eIkl bfere Face #iit@ @1 R T2iwel F12 4 o5 | 912 S
TN FRPFIF T2 @y S FEACRT | G009 & (682 @ Problem Method, Kil patric
@3 Project Method STl |

Harbert Spencer (a0 el o1 foq Feefa ifoq S qee1ce | @ F=ee otz fo
3@ —
a) From simple to complex, b) From concrete to Abstract, ¢) From known to unknown, d)
From Direct to Indiret, ) From Definite to Indefinite, f) From Emperical to Rational, g) Em-
phasis on self-Learning, h) Method should be Interesting. IAHNLT ST — “(T #% &
SePTRe T G S AT TS HARE ©RIE TE S 2% 57 |

8.9 (oA MrFred eFaren (Classification of methods of teaching
physical science) :

AR (STl frwe 2 [t -oitsl ©iol w1 AR

S| eciaes = 2@ £ (Child-Centred Teaching methods)

3| - (Ffees 9 2@ 19 (Teacher-Centred Teaching methods)
8.9.5 feiw-(Ffers fwet o1 fS (Child-Centred Teaching Methods) :

G2 o7 5 (¥N F0F = Aziger: FEmdian | Ko s s frwdioe vifzal, e,
T, A 8 TGRS (6 I 9108 B | 92 717 6 5wl et sicifeeicra Tifes
Tofx Ao | @2 o foa oty za1 RrmIdiona e 21zel =srel, e, SRS e 2ol
weafe] RERe Tl | 92 o7 o s it am—

® Project Method
Laboratory Method
Problem-Solving Method
Heuristic Method

Discussion Method etc.
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808  WrFs-(F{ths et 21 fS (Teacher -Centred Teaching Method) :

G2 7% fors (WAFCFI N 20 A AKReTS sl | 2 o7 fore Jore 775 AT
eI 327 el (Telling) Rfen ©2 Ffors 431 41 @ ARG 7RI (memoriza-
tion and recalling informations) | @3t izl MeRers el Q&@T (Passive role) “ileTe
IE | @R FrFET) e EEe 2w fore e e sREe w63 | Wi om foulis

s (Flws o fore il T —

® [ecture Method

® Demonstration Method

9 QI (oToREl el o7 o g-eital eiol w1 A | I —
® 2o 7% o (Traditional Method)
® Y[ 2% S (Progressive Method)

o GG = AR TS 7 foufe] (el 2o1 —

cote Rl FEee smfe
I
v v
A s fo YT O
(Traditional Method) (Progressive Method)
v v v

(Inductive-Deductive Method)  (Lecture Method) (Demonstration Method)

v V) N R

(Winteka Method) |(Heuristic/Discovery (Laboratory (Project Method)
Method) Method)

Tl ol (laEfefes smfs  FCor TR e A
(Dalton Method) (Programmed ISl SN
Instruction Method)  (Computer assisted (Problem Solving
Instruction) Method)

q QTS RS FeFef Fd Al T aw | 1w — @7 (e, afenii om e, -
& 217 s, FRIRETT & oofs | aafes smfs T ae Ragag RaoER Tl @1

RGN
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8.9.9 TGOl o4 e (Lecture-Method) :

‘Lecture’ means teaching a lesson in the form of speech or talk | €% 2% fore <
e oRer R Ieeferns kg e MERSior W66 Sifiin S | 94 s

(HAFCF e gk 2w e @R Frdia Siea G @il i Seifge A | « 2
% 6 FeTe TR 7376 77 | @A B (@ (i @36 Wi 0 (Topics) T&e! (7
@R QGdl (<lIt | @b 7 @A (Oneway) i@l e (7R giadl @19 | FEridia mbe
e, Jfesre (T Aefs [wal 91 @ FrFs 721 787 wesifors e o Fa e
SN FCE | 97 0 FERdREL ceRel e 6 A, MrwEd o erefE oFl S qidce
A | RS SeE e et 2[E, [Rafe @iy 3@ | Reoen g Swes MrewE
TG ol #1% e gieTare 2ra1e AT 3R MR B @2 % 6 Iz gz 97 | [Kea
A CSTORGIE o KA | ©g€ S (Mex] e DI Gfb 39 Gele ebfers o o |

8.9.8

FLE TGSl o7 fS 2/tae (When to use lecture method?)

(I ToeT #i1o At REw S=0ea A |

51 TG AN T I AL |

R ST ool (I 2 SICS |

PRI 115 Tt WP eiefers |

(STefeie ezl 2911 (historical development) eI TR © ISR
GICS |

e REAGC A1 =R (I 78 73, O 1 S0 |

AL (IR sl GRR S R 00 Al AR TFeiee] 1L 0o |
Tt e (i o (i o7t |

S QG AN PRI 7 |

TS APIH! CHIT TR TS 2 |

T IR e At (MRS AIFFIF o7 ST g (e SATIeH O3 |
@ R 2IBIE 201, (72 R0 A0 9% I O (I {88 S &l |
(& TR Tl Tr el 2o O AR T S |

8.9.¢ TGO 7% &7 172 (Steps in Lecture Method) :

G| 77 oTe IeTe foaib il Sz |
S| R =Rl @Il (Planning by the teacher)
3| A 7IF ©oIgloi (Presentation by the teacher)
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ol it aiEt 42e (Receiving by the Learner)

ISR BTG QAT (AT @RI A 92 Am fore Fwae syaia A g FrdEl
fera | oim for s fora 7 @ieT 2@e|

> —
olfgFee Tl aze

G2 A7 FSTS 4 5] T S 0L 2A 1 70 FIgel @ff 49 72 3R S R
{95 | g7o! 2% o3 communication Set NIT5 (T 24T |

S, @ s,

TAEA fod (A0F @R T YA W0ed ey (@ 2orF @Eee T8 | G (@K
g QA AL eor™F (RIS FCE | 92 917 [0 Feed back 9= (a9l 432 % | f4rmas
SIS ANt 1 fof AfSTeita gao el fMee coitaee & |

8.9.9 TGl o foq Z{ﬁw (Merits of Lecture Method) :

o T 2o il : [eaicera SraracAlsy SN iz, Ao 92 € O i,
SRR Foe1F 90Tt A OIfGE R ANt €2 217 foTo St |

® T 8 AZG AY : (Very Fast and Easay)
o I NG I 6= IfRIe 31 QI A0 NS SR N sAopih ool w1 A |

o S (I “Aoildael, 21 vl 7 SCA2 2A1onie FACo I | wefie [
(@ 2Bfeq AR T |

o R @M 2 TR A9 AR N | ©I2 TG Wit Ree 14 9% 22 1 |
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® AT A% : (Low Expensive) :

o 3 o fors MERMI 25 332 3 |

o 3 77 ST ERIIH oS Y 3 A0 |

o [ FRITF CHRel RO A 0 |

o TP SATT SAIIMI 33 7G| (F sAfFeNe FICe 27 1|
e T (Evaluation) :

G2 717 fore “Alonie a1 Rz Rrwiore e f[oie 541 23 e a1 Gk
AITHIF AR |

8.9. Q 3@l 7l foa W‘{[ﬁm‘ (Demerits of Lecture method) :
® SEAItA! S (Unpsychological) :
o 3 57 fore R (oM, 5119y w2 327 | i€ o e, wifeesel, ¢ @
BIfRwl, G SCEfeTs |
o 3 v fore MR FifE ¢ Rafes wErer o 23 |

o RIS WiEg (XIS QA AT FC | O3 2P0 ORI 2GR S9%
AT AR |

o i &ale 2A12fa BT wFg (e 7M1 77 | O iR “fol Frwdiat siorwarm
RIREFAGIRE

o (IF qiBem A=A 2if@7 2 (Not suitable for development of scientific

attitude) :

o 3 o/ fore Reaia REaafeia »Imr- =1t e e I a1 22 1 |
(e PRI (el gt et wes A1l |

o R & RERafer T=IF 1 q=el 910 Tro = |

o I ZITS 0 AR L9 2R T, ©IR. (T (Feel el G Fhesyel
1071 Wi e 27 |

o f¥s-wIgia 7™9F (Relation between teachers and pupils) :

o S oFe 2% s (Ffarss (Teacher centric) @R @A RAERTE Tor7FS
AT S G o1 o o |
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73 G e PR Ree IR SIicaiel 2RI | e 063 Rl I #A1w Ty
eciiecy

5 TR AT ARG STt 11 91tT Sro 1l |
&2 A% e < ol 27 GFE ©IFF (Orator) 3 T |
92 o/ forse Mg e g za |

8.9. TGS 75 fSTF FITHFA FA (1A T (To make lecture effective and interest-

ing):

TG0l o1 ST TR € ST I R R a5 Soglol T GFem (SToRGIR
s efefie fRanefem g wwg ave Fre 23 |

R GBI SN 0 weite 2o b e/ s erze waro = —
° ‘{@‘I@ (Illustration)

e <« (Naration)

e 3l (Exposition)

e Jjiymi«l (Explanation)
VEROIR T IR TS T(A | 7 T 7 Gl TR 203 0 2aed G R —

TGO TMLIC ST SEIFIS STHGTRR AT K2 TG A2, e, ™% S P00 T |
TR =1 IR 9l Mo 203 | 7F eIt SIfTeeels 105 «Jon Tl ARG K010 2(A |

® TAIb (FeE A ¢e4t (To develop writing habits) :

Gl 7 Fore AAome FITeT FERFR @ (FTAR STSI FACE S AP 20T
I 2 | P T e TR ST 23 A AE A |

o ¥l 7 QTS Toiwie (Use of teaching Aids) :

e 5%, Srue, 3R 39 GRE FCa GNRIE 3601 7" e F0e 21 |

® Black Board €9 <929 (9 $40© TS |
o rFIdig wfcwel ¢ WP vifznis wwy Moz |
o IGSl MITA (¥ITY RIAMDCH IR AL SRR T F00 2(J |
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8.9.5

Il o fox qﬁﬂmwm“@w&w ¥4I (inspire), (26l 19 (Moti-
vation), S1&i2 3124 (Interest) T [HISF 2Fe FACI (TSTA O A5 (FITA
o6 ¢

Aims and Objectives of Lecture why and for what is planned

! }

Instruction of the Lecture / Topic (Relating with previous knowledge of the

Leanner)

v v

Organisation of the Content (Major points, Development of Points, Ques-

tions, Examples etc.

} !

Presentation of the Lecture (Discussion, Demonstration and Illustration, Use

of A.V. Aids, Black Board, Effective Voice, Use of gestures etc.

! !

Conclusion and Summary (By asking question of the lecture.)

8.8 FAAI-AMYN 2% f& (Problem Solving Method):

o5&t (Introduction) :

AlEere: el 2o FlRCe SRR 23 | Ok R FAC G5 g TR TG

FACS B T AT ST T A 1 172 2B I (AT SR TR #E e Soiforom
32 FieF A1 2018 M oiw s A e i o [ syl afse |
S ARG +17 o7 [ e 26 o [T82 @7 e 7w Fifs | TT82 ¥z Wre e ivae ¢
ezl iF 2gfe iR i 221 | 3701, el ¢ e #f7r[Ca= A0 A |
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582 ACeT0=, P Trest R 2o Gie FTPTie 710 #iffoe 28 @3k @2 el
ST 2o Sifoesel (A2 4l 23 | 7eai < Aferer M wafte 23 | o2 RrErdia
P IRETRs Aol 3% I &) OIS 2FFS TPTIR TI FACS 20 | 1 @ STt a0 @2
A1 91054 fefer® Problem-Solving Method 3 2=

ST TN o177 fore f4ta et Mrmidia (i S 1290w @ B0 We @ 1ol 2/fFee
905 | 92 o7 fors Rt oF sdein ¢ sifeweld fofere aifears Amel st @ el
TR T S 2 G3R T Tl 8 el STGie] A |

92 2% fore frmidt Sergifere T Tt oy fKifen B o2 MRz T4 | MRI2S
w2 [Reamel 302 @ Al @FIfET 255 (Hypothesis) 2128 S @R TS e AB1Z F
TR P& 1% ©oII® 2 | TP AN 1 (o0 (qeelfeia 7% fos e 21 23 |

o <R (Definition) :

® “Problem-Solving is a set of events in which Human being was rules to achieve
some Goals”—Gange.

® “Problem-Solving may be defined as a process of raising a problem in the
minds of students in such a way as to stimulate purposeful reflective thinking in
arriving at arational solution” — Risk.

® “Problem-Solving involves concept formation an discovery learning” — Asubel

® “The problem-Solving method consists of organisation of the school work in such
away is to present to the need of the learner a genuine problem that challenges
him to sustain effort to achieve its solution on a mental problem.” — Bossing

8.8.5  III-NIYI #% f&x1 (385 (Characteristic of problem-solving method)

A1y ez o w@e e |

42 o7 fore Eaaes BAZI7 2@ AT SNHIE |
Wmﬁﬂﬁfﬁ‘f 31 ﬂﬁiﬁm(educational value) FE |
T Tite RS MNP SRR e @ ot |

SO A PR PR B TR 2@ |

SR I 27 st TRl RrEdia 57 St A MIe 200 2@ |

8.8.% I #I% f$2 BA (Steps in Problem-Solving Method) :

PRI TP o1 fo7 AR [eew &l e oo Sita SaefE sepme
AR I —

SR



e I B9iFii (Presentation of Porblem) :
R R TR PTG ISl Sogloin FH00 23 ([ —
o TP GRACHUS 2R T |
o ATy PRI ST LI SR 27 |
o ITPYIR A MR 2 FCId (@ (@9l AT |
o I RIS Aol Mo wel € A Ay (@ AT |
e rn [AeeEet (Analysis of the Problem) :

G SRR @ USRI Gy AP PPl 72e ST (S18 (%l (@RE G2
FACE QIR AN TR el 5903 | e (@6 (26 AR S FTeniee [Resae a1
EATSAIE |

o T 7aZ (Data Collection) :
ST SN Grely I 1 020 FRalg T | 93 Gy miiar —
o I3 ¢ N AT |
o U [ @ STy JINEFWE (L TG T |
o ffon ASHI-H T |
o R ZIt RrPETss god Fea |
o 2 fAra™e (Data Analysis) :

farmI 1 Sitna #[Kifere Teie, e @ wreit FI0e aNifaica Rej2re w2l Rese = el @
fIC8T! 7@ TR S T4 Bloie FACO A1 |

o &1 924 (Conclusion) :

L R TG PTG A SR TSI AL 71 7z 1% 91 258 959 F40©
|

o iy diae (Selection of Hypothesis) :

5J21® AT G 27 GF RIeR AT 0 AGIL FR AR Q2] 2550
Jqm AR TE A 2@ | AT e el 20 TP T A |

o TN TrmitEa I9afdF @t (Application of the hypothesis) :
2IEs G [ifen cv@ @12 P ig Fics i@ |
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o “[Fel Y AFreld 2Efe (Preparation for next lesson) :

RIS ST ST N S Sfeere)] € Giwe fofEre 2[7aa] 719 25 S =
I |

8.8.0 AN AN 2/ fo7 AR« (Merits of Problem Solving Method) :
coTeREain el ¢ i< i % 2o TP ST o fox kel Qi oredl ze —
o (IS yige e (Scientific Attitude) :

PRI G 5 FoTo I el w1 F1ef] 03 0T Ol S0y (ARl qioe er @2
TeieRs fowi, e @ fpiaeae wwre! 910w B |

o 2! 7=V wFe! (Skill of Experimentation)

G2 77 fore REwdial SIemETeR ST 2180 T, s ¢ g 1% oz
Tl NG I |

o AiferE welafer Tt (Development of social Virtues)

SR T o7 fore v Fica RERdior S oo € 20E TR A
IS ACB | 2PCeT s ANMEs Seiiea e =0 | @ — A=ifas Aeeifarel
T TOITO(F &g € Ml (reat Zenifn |

o frwa-MwIdia 7™7F (Relation between teacher & Pupils) :

&3 % TOTS /15 #AfZ5ierl e @ Rt Torzs Al wen 959 50 | T SeRd
T P 9T T |

o fIwsiw f=Fw =gz (Interest in Science Education) :

G2 /% fore TGO T T TG F0e (ol Frwidian feee e
e 2 T |

® g« YIAF 2T (Application of New concept in real life) :

I TN % fore Sifere e I<EiET GReIe AT GFa A@ial T OB
A |

e A T8 (Intrinsic Motivation) :

92 2% o RrERIFims Sl 778 3 | 76 92 ia fore R RErdior tmiue
GRG0 TFge 1 23 | forml Fmidfions g wiefe)el 2 B |

o fIwe e Srwpy g (Exploration of scientific knowledge) :
@2 o7 fore e i sAfaveml e el Rrm Srref sifts 23

295



8.8.8 ;| AL %%W‘{[ﬁiﬂ (Demerits/Limitation of Problem-Solving Method) :
o Ip (XS «2 o1% f Resim FFA ez |
o 3 % fOre S (@R “AfTEN FACS T GIR JIIE |

o 3 o4 fore REaaws dIaRIETe! IE AT 7l A5IE T S| T T
@9{@9{7\[ ERHIRIREE

o ST AN +1% For 2115 Af5lew Face1 RrmIfiens 572 ASrers a1te Beo 1l |

o FERITRI RETag Sl TP MR TR T @Pg (7 | e fArid 2
Ty 2O T |

o I AT RERIFIT @2 o fors ofome SrjfReiee |

o 3 % fors St Gy aAffFel el Rrwca SrelR R |

o 2 ARTETS AT T AoIfeT el I TeURE Fenifers w1 Tt |
o 93 AFIOTS AW FICE (WA e IS AN Fo 20T 2T |

AR SN FCo AR, AaoR e R 77 o7 76e1 (@RS @ ey TR 9YNg @
AT SPJfRAIR 2 Brard T TR ©f e 978 ARGEIR 2l v7 591 974 |

8.¢ TifT%@ #& S (Heuristic/Discovery Method) :
g5 (Introduction) :

(STORTRI 2N @A+ [© 0= O W&y Heuristic 2% fowwrew | Heuristic
*7 {5 a0 A1 *97 “Heurisco” (A0 | T 9L 2a “I findout” | RfSq A19meia igges #Iieel
8 RIS O (TS W& (BT F17 108 T 28NS F&1 27 Heuristic | F7 @it Rama
T (i 522 BIfHTa (e 11 | RIS FIRTeIta #ISPH F903 O TR FAE, P& 1% (1
R 919 SIRER 9 | Frrcea wiftg oy FommE |

@i 719y, wg At Tfows g 7196 9@ (lecture method) e ewife @ im
71 (4 (Demonstration method) RIS ez 119y [Raa i’ wee «ifdfoe 237, T8
g =& o, fexife, e, wrel a1 e gioelm e 90 = | Reew i
@2 SPIfRdl (1022 H.E. Armstrong 92 77 o SIfsE 03+ | fofd ats1ca — “The soul of the
learning of science is exploration. The pupil should explore the facts and principles themselves.”
G2 o7 fore il e S0 @G explorer AR | &2l S@gR @ A5 T4 T
IR GG Sl A 1 | FERRT Rfemei A S Arenn B AaR FE ¢ wiee
O RIS S P[0 AT T 1 AR I S Waffaie] T | 92 #4 o el wiesf=r]
[RRICEACLERCIEERT e e ey
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8.¢.> Heuristic & fog ?{ﬁ%ﬂ (Merits of Heuristic Method) :

&3 o/ o Wi (Psychological) 7= |

92 2% S Sgfrem, sngfsel @ (Feifa SrEreiEs R 95iF |

@t 2RIl O G- (I TP TN sprit enquiry < K] T61 |
43 o1 o IR A5 @ AT fieb Soite A |

@2 o7 fore wfers T T =7 |

R @B v fore TR @ e o R Feas! =117 |

92 #7% f Learning by doing €2 ifeq ©+i7 2ifefors |

43 o fore Rrrdia Frege! (individuality )= e s werm e 7t |
G2 o fors FrErmimgeIce frmss-fmridia sTif e =3 |

@CZ AN FEGH! Laboratory Al (FAFCF T7iwe 27 w2 Ko oj2eies
(Hometask) (MRS AT 2T A1 |

8.@.2 Heuristic 7% fsa =mfai at Aiwaa et (Demerits/Limitation of Heuristic Method) :

93 o7 o Ty (@& "quE 2105 JRAF 7 |

@2 57 f 43 &g o012 [ TN A1y oo w1 TR |

@b 432 4 I%T o1 o Al RWIer] 9= 2105 T2 1 AR 1 |

G2 A7 Fore 72 93 432 TSI R |

@2 97 F6Te 3eeT AaCa Rl B e 2zel S0 A

93 #{7% o1 Ty Y92 ©IeT 9IameNaid Laboratory SIS 21 & RWeica (12 |
(N TR RG-Ra AR G2 217 Fore si1ovie Tt Ko spjfaaieess |

7361 R@-RaICHR #ICF 92+ o Sl SIS (Suitable) 73|

3 % T FFT T (I “AICeT] T 71 IR R I 76 #A10'e 2SI TRl |

3 o7 foq HFFeTy o7 50a Mea 23], P! 8 ST 6 |

8.¢.© %(Fa G5! (Role of Teacher) :

SRR GHRER Sl 20 IS Trrl ST T B g #10el bifeTs 23 |
QUG PR wifRg AR 6 w0 93 (iR e S0 A O o 140 |
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oI Qe SIS e A5 F60e Rl 4 |
ST A FACS 7! RERIoR Sz w4 |
oy e et 2 e o ol it ity @ el 312 oo S AR |

s AR S0 S HORAeTl, ForFeel, TR AP 508 (SR (GBI
TR |

o o e g AR 1 | PRI 2hsl S0 @ 2 FIF 019l (M |
o ¥, RIS SRSl @ TR B e |

8.9 T I 7% S (Project Method) :

@I @ I TS T TG Fo SAW | e 2o T Al Problem faomft 2
Gl Al Activity | 92 12 SIMIGR FECH ZCACE Project 77 S | 2<5e Sicsifaeie i«
w2l W o f82” @3 el ey sicwfaee frwifn ©: “feeenf5F” (Kilpatric) S
A A (o7 A T2l FCE |

s 135 #5108 — “Project is a whole hearted purposeful activity proceeding in a

social enviorment”. S<ffe (2{1(erS 2&1 ANIERs 2R F@FaCe T2NfTe @ TS
G |

Prof. Ballard €9 31C9s— “.......Project is a bit of real life that has been imported into the
school” Sgfie RWIAE (2SI NGTIL AT G [dg wie e stz a7 |

Prof. Stemension €39 — “The Project method is a problem solving method which is

achieved in natural circumstances” S1<f{e (2(T3 261 G0 ARSI A Tl AAfcae
TN FACS T |

AR @F FAR T AR @ A fore [eeima @ Ry [ GRacsias A
AR TR IR Frwdiom 76 Tormien 391 28 @R RERdRl TEe SeiEE
AR ESF ¢ NP AfFwror 7l e at e 2@ Tl A F@ 1 G2
o foCpE. IR TP o o e | 92 21 o1 51 ol TPyl € e |

8.9.5 FF 7T 2i &7 STty (Objectives of Project Method) :
9 o foa S 2o —
o Twrweld [ (Development of Working Skill) :
el WERlE Sipes RERIdior Fsreel @ Ao Ke TOIe |
o FIY AL (Co-ordination) :
fafew ez e it = i 1|
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o T %a =gz TR (To develop interest in science) :
SOy BRI {0 GO CeIerCerel sy et e o) e etz el e ol |
o TrFT s JAFAct (Socialisation of Education) :

RrFICE eI biF (eTIETR W0 Okm o1 (@02 Rl @ [Rvietcrg A sTsices
@CW(“U%WS IR
o AMife waidAla [JF (Development of social Qualities) :

FIEA AR @ =9I RERFI0E TR TS AT MR SlorsifEs o,
SRSl e, RS et edie Rl Toie |

o GRS @ AR 71! e R Fiora Seofes 41 |

8.9.3 FHIAT! 7% [ TS (Principles of Project Method) :
P! 71 £ John Dewey—< “Learning by doing and experiencing” Sifed g 2fefe |
e Trwr=a S (Principle of purpose) :

=433 (I SIE ST fes 23 | Rl eieee Sl SToI(F BIkere 20e A0
FICS BT 2 QIR SR AN FIG IS FCH 9 T | AT 575 '€ S]] ] AP IS
IR @ AN 7% 19 R S RI 1 |

o JfFTeia AifS (Principle of Activity)

R O B9 73 T2 R il Sfereicd (i e el w1 agel 3 | oI 2E
G5 2671 Tf5 (T RIS SISPIETo R SIS ST M= e 2T |

e ufoEweid i (Principle of Experence) :

PRIl S SfeEeR M (<104 Sfvees! 261 AfGTolik w6 | (T3 #% fore?
R AT @I @ T 2l Sfoees] o6 G |

o TR Fif® (Principle of Reality) :

o BT feT 2eq Bive AITe R fiee @ R qweR e aifde @
23 | Ballard @ 9 — “Project is a bit a real life imparted into the school”.

o Ni#iweia M (Principle of Freedom) :

Y G 263 Bbe Ao MR FHNSIE G TOTFEOR AN TR
T Sfoere! S F( | AR (A BRI Hee 4w A siewsl oee
I A0S =19 A |
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o Tetmifarei@ Sife (Principle of Utility) :

AT eI [Fdie F90e 203, e R wiftre i ¢ Sfewer gzl
TSl A |

8.9.9 (2T % foa fJfSw 419l (Different steps of project Method) :

(TSI Srwly Z&T AT AN AN N0 56 37 | 75911 R ANE Sogioie
391 27 1 | e SR T 5 90 | e ANied Somes R @ sifaese
o1 T | G2 oAfTTET BIF0 divl SR | T —

e Tw*j Z?IW (Purposing) :

G2 TF MR 39 TE @ O Tt 9% FE GR G971 ATE [ S
e 27 | e R s B wa0e #li 3 Rrv ARicne &9 sace #fi | (icess
SR TR IS 6 SAWRR S (1= | (AT Gl b F609 203 Ao
1 R @ (RIS T 426 FACO Al @ (ANSI Sl OItnd Dz AAKHIF 23 |

e +fd%E=! (Planning) :

G2 T I B TN NG I G FHACE DB F09 20 | WG (HANT FEH0
WA Ol FACS TE G3R (I 7o, (i SRS 7o T IR Ve S oe M ¢,
G FOB] IS T4 Ol [ 00 2|

o T 7AW« (Executing) :

92 WA 73 [ifae oifaam SRl el Tl 23 | RFEREa e 2@ Jama @RI
T | A 8 TN (RSN, ATASH AT 1, FI0eR =7 Fradia diesa [ewel ¢
e [l dm FAE |

o fIvIeFac (Judgement) :

G2 B I 2w SIS Aw{a 21 7/ G TR 901 23 | 61 a1 22 e
AT AL 2R 6401, (T STy A Sy ST aizet Fat Zeafest At (@i
TR, (7 G 261 Al | @6 e Bae I6 T | R fnidlin @b el ek sifoesel
T MRONAEF (BB T A FrFione SfSeesiis 2706 TR 219 A0S AR FIE |

8.9.8 (2T 2 fod (a2 (Characteristic of Project Method) :
o PP — UI(HI ISV T PP |
o T — WIS FIG6d Foafs [ins @ SoAIEN Sy A |
o GRASEF — AP Fieh MR AT SR A 1)@ 2 |
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AR A — e Wy ANEF sy A e Frmdioa s Fzeifeel,
IFAMS, Tolda Sl I 41, (o7 A T4 29517 @el[FET e IB1F 19 A |

FIHTO! — FG O T R LT FiETo! AFE |
ATl — Rl SIS0 ASTFSIE T FCH Tl SSie] FAA |

Forgoel — R FIGHH A=Vl FIE FOTFOOI |

8.9. & Y A g fox ?{ﬁ*ﬂ‘ (Merits of Project Method) :
3 o7 foq el zs —

SefReeTre Wiew aifgmt : R SoaaiE e vy s (awfen @) | 27
SfUeroR [fGrs 2TbB! @ GIoT ST 25 T I0el S (SRR 719 | S ezl
LI FICST AT S F(F (FET0ed 79) |

AT SR AN TAFYS : 25 (e A A0 74 @2 775+ 1 20 A
G My P (@ Sifees! S Fa ©f IRIRE GREa SAN |

Woe eife ®g el 3re T : U2 oim fox M Fredial @ @i S TRIiEE
ALY A2 0O ¥ |

A St Pt et : @2 sim fors el 918 S ees fSioe , wifiesm
2O 3R 25T T NM(IE ST S Sea] S (w1 19l A |

fafen fAacaa At <Igas B9 : o5 o fore 0 sTivers w1 faca Femidfial
T R RIS A A1 |

ARG wellFetra [« G2 i o e Qo sy 2N T,
VTR 2 STy, ST TORO(F S2Pg i 97 e Ko =0s |

i oma Tl : @2 o fore Frwidiom s sireifes e, (@2 e,
HGAITIY, FZRNETO! S (TG FFa©! 90T BT |

4% RwR 2Reg) : ¥2 s fore Mrmdia SiefeTer 7/l TorTeeiE FI0e
SRHAZCEIR T Tl @ S ST Sere 3 | T0e 4% [ 2! (@ g 7= Fa17
ARG 27 1 |

TIIE 9N : G2 217 T T STl e MrmIion e St @3k e
L A ST T |
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8.L.Y

e R Sy Ag : @3 o fore Siemfeela Bt ! A T @GR
AG 515, CTA (od! (3 | Tea [ #rwim  (Qifa s, sgefeles ¢
AT FTeE S fe] Ao 27 |

P! o o7 sEfat (Demerits of Project Method) :

43 o4 for (@ FFeT TP A 20O T —

T : U ARG G 2pd TFAINS @ IETAIN Towel AT LRE 23 |
@ Sl e o SRl Sie =l €3 O ANST HE 2@ BI o |

ATFCR TR : NRER AFER Tove 7 [agefe @2 s fors e
TG |

2ifeifre rrrea ool : W2 % f© “iiReIemIE o) Arie Sfewe! =g ¢ 2k

2% M STeI 9RE |

S PR s TSN RieTca Sifds s Rt A ave R AeE
o5 ARG 21 SPyfRdeE |

My xfw Mo oo SRueeE ¢ G (@07 FERdieR Ao @2 eeE
ARGEF T2 | TRt O 2w W0, AAfFEal azdl, AT Tl e
O G0 AT 1|

SIfGF T SRCEETS @ G2 7% [5rs TG @R A0S ST @ (1
g (el 2F | Tl i S Rl (e Tifesfer st @i aizel
S |

I ACAF : 24531 [0 (AT 3 S0 70T a1 =17 sl 2=l 75 Ao
26T T 75T SIfeil Gl 2<% “im o S 51 787 73 | T [is
I APFINE (I 2T 1 |

TN 2N 2B TSIF : A2 217 67 TATIN AG7ES 1 A ormel-Ri<iy
eife ARBIEmR wg e Ffredl Tene AT YA 209 27 |
AfFEs Ay : 92 AR TS ARG T &ws ¢ B Tons e ol
A0 T |

TR FFCIR PP TR TSI R wel i) T TS Ol R (7 G

R Yo o IS QO S FE (I IS ACE | 0 25w (AT
IR R Q2 F0e A |

SOb



guva  fFa gt (Role of Teacher) :

o S —
o Tl (T SIS FATSIS FOTFEOIF AN T3 F5{Fe] FACZ [oll O 575
QARG |

o FERIFIOR (ool @ AL SEPIE AFCER FIG I0e] FACI |

o IWIGRES A A @02l 2Fa 6 Frwidfions szt Faea |

o TR G OGRAIN FACI LTSI IR wfrse (e |

o (A AT O AT T CATG: 2T IS A T3 |
8.9 gifoeve e (Demonstration Method) :

T o fore s (i (a0 G2 heTl APmI e RFER o (66 Solgiol S
IR, &SN o o 0 | 92 2% fore i< (i (aeeifes 92 31 oG 2151 e Feridior
S GBIl S0 | s feeer st i diona secaifarers ageifs s «i &l S rdie |
AIFH T T QTS foTe (o | Fof @@ st eiwf*fe #/i ivte e rmdiom Fig (A SFce
Bi | PRI o rmel fefete Sea o | aifSrawe 12 TGl #1% fors AImIaFIe 2ies Seel
I 2P TG S| 2 Rl el et 3, e e @ wha1 eRices agre! =12 st
RIS Pl GorzIfoe Sl 0 |

8.9.> @fooiw o foa (3B (Characteristic of Demonstration Method)
o b TGl 7% o7 (b #Ifawifers Tve @it |
o ST 0w oMo 51 o7 ST Rre! ST I |
o =R il 2RIt 2R A |
® IS YRR N IS IGS| (% Tl Q7 A |
o R R[S 4Tl a1 =B @ 772 27 |
o IS AferTor ST AIHEs Gl 3 <RI Ligel AR 23 |
o TR AT (HiIol, vl (P (I ZICH i 2ol |

A o 0 AT T @ foiloRm 1 @3 FeojEle O W ey Fra e
Toleire 2671 ¢ Sre (AP |

8.q.% eifeoiva oim o ol (Steps of Demonstration Method):
G2 AT TSTS AW FIE Frws TR WHHARS diojefl s 31 Svw |
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212N 49
Ty : R KRl Sroniea Somly TR i SReTe 1 2cie |
moim 419t :

oAfgaael : e s @ [l #itd ccw @ TRl S99 5919 o) Ae- I wAf<esm
ALY FACI |

@?ﬂ’f’f:

A 2EfS : AT (AN FOF (TRIRIT T RS TR AT Soisaeefe e
93 | P ditng Rl S € GRe SieTel ASIEH |

o #i7t :

fse: FRERIFITn 21T SNiaE] IS Sy e SR et T 213 el AB1E e
T |

AL QI :
T S : s w2 el T S Rrdior 6 Tolgleie Fhea |
TV 919 :

AT 2 : e ST ST Mo Ame e FaEe | e oS
AL I |

AYS 49 :
AT : S TR (@IS TR [Enes e |
BT 49

RIS A DA = 21 emeefa (<Ite @2 e RERSiond A ST 40 |
R @ RRCE e Tuiggel DIZCae | AT R W2 RERiond ARy S
i Wt (e Are @15 Jee |

G 2ol T TN s T RERdieR AR @R Sigie REdE acs
e i ol T e [ResiT o (eae | #rwieTd 9930 A0S FIS S90S AN (12
R Setist bR e s wzy Raafbcs Frmidios zwaidl 3@ eaEw |

8.9.9 aif$ome 7% foa Jfa4t (Merits of Demonstration Method) :

TR g TATE 1B 4i9ell 910w ¢ @2+ fore Frmidial (RASIE A, 2w
@ P& 1% AZred M Reeied [amafer sT=1tF =% qi=elt 5100 e =7 |
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PAIHTTEF e : G2 o fors fKrmas awf+ie, Tgeiifen oIl @ oIk <21 efelielt
SPGB R Ao wrols e 905 |

o TS e : R e o geifer 2, (w12fba, Bib e | 0 S
TS| TG A |

e W : G2 ATSCS I FEALETR ST I I Tl R Sgcaifarer
AFS R |

o g AAfFEw : @ %S ¥ o AAffe frwe WM Mrwidioe B R
ToAgIole TR LA AN |

g AN : NS ANELS AAFIOT 27l 7 1 TR | 0 2SN € A AEE
A2 (9 1 T |

i yigeha e : frms smmm Rrrdios RiE A9, @ 9

P& 1% 229 F0& | 9T U (FeifeT 7ioeh 910e 8o |

ANTEE weliaetia Tt : e e ol A [Reawel $ @R b=

MG P& 19 2e I | @3 NG 2R AL TSR 9108 o |

o ARG ARG : U2 7% S a1 (¥ QE-Raltwd (g SIS | S[& AIHIF NI
eIl TS MG Jis #i7 |

o HiF! NI : RIS FIE N (¥it2 ©12 Mrwidia REgars qizmt =12 27|

o SleifES WA B : 42 “mfors fKrms REriom S AReifes Teifrem

G slrelfEs oI AR 27 |

o ATrFINT 2w foa g : @3 M2 O RERLTE A9 (IR AR | oRTle
SETRI @ I Tgeiife 9 I3 Frwdioe 92E I @ SRl ol 2figE S I
93 oG fere |

8.4.8 efe7IWe 2Im fod SFR4l (Demerits of Demonstration Method) :
43 o7 fore @ e SEfRaiel ol T —
o fRArweEe T : 42 % fore o= AT Frwdial ©F F emie Tgeifs,

s A aiel, fFa-afsfamn, [ G 5@ Boce =i o1 |

o TR YT fRew TSR +ifdelfy : @2 s fors Frwidiat Foeml [odw wgeife
RIS (N 2AT! | e ] S (2F T | S<fie Learning by Doing @3 &% 57l
0 | IR skill wifers g4 |

385



o NrFitaites oim fo 7 : 7= ot Frpicaslares =17 | 71w “1Frwifs Mxers Rvcaa 7 12
Tire 57 I3 MERdial SoTE @I Tl |

o Tifeare siiefay Tifon 2ifs ewiHiiy : 2 7m fore Fiferrs #Hiefw T Serm w1
2 O i S G SRR S 2T e A |

o I3[ GO STSIA : 71 SR for 551 27 1 | wyelig w9l € mfeiRacaa 551 el
2 |

o (HA NN : KPS T AT (TR Bl (A A FCE T (@ A
PRI R A ATl TG A0S AR A Ol (@S e wAfRe 938 w0 |

o e M SRrEfere : Fwe R @HIR RERdive e Fanee Tl
INCEAB (@A TAZ @Y FE T AAF e R sReEfers (24 1 |

o TIfHF Q@ AP : (XA =BG IR KT 2 G2 A7 O FUTZ, AR 7= 77 |
8.a.¢ feome oig foa ataeTe! (Need of Demonstration Method) :

falriie crasfie 2 smfs drer—

o (T el i, 4, ©g ABGIE FACS |

o (I (FEIfFF T RIEF (AN T (TS |

o i [fon vgsiifen s frmidiona sifva <oics |

o IZIfeR f[Aweie e (S (TRICS |

o 2w s Tgollfs i ¢ o Ttz it |

o SIFTT, W Al MER € 8 LR SIS |

o (e S Rl el Are Mrmidion of sifsze Facs |

8.v c&lig= 714 f$ (Programmed Instruction) :

celtals fefess et sim fore Faaft JfRie cenaitsa e Frewdia e wwrel ¢ sifgw
SR e T | 92 om fere (@i DS oIS v B 9w calaliNg i MR
IR 20O AR I | G5 G0 FL 2 217 T (Self learning Process) | (2N 2feb
crest frg e, RYFS, o, et a2 | eIl (resfera e, fRsrag s1oi e ol a1
I | G ATIG] (O IO G0 A 2ieforg Sed o | 7SS Ted [eeT siaaa! @
WA 2T | BT 6 e (RS (AT S e AL (T | OB ©NE (e
12 i o AR FoifRsmEroeI F2ieTs e be1cs A6 |
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8b.>  CENaS ML @im o7 (A8 31g=1 (Characteristics of Programmed Instruction
Method) :

92 v fors FERi REas Foaufel (2 (2 «its e dRRifeFoR i SmaiE
A 27 | @2 Aefes @S (Frame) I67 27 |

o 2fSfl @ TR ¢ HARNE wvaeere [P AT |

o folb @ AT —

y) T faw sl [, i, Swrzge, Tt o 2eifir |
2) ISR G SAE g 2@ (Tiel) |

©) fFrediv Sea (efefE o a9 |

8) s Teq|

o il AT Tex iet “<S! (F0 WalE 27 | 9ol Ted e el (s ficea
T A I TR

o «ft TR M o fe | FiRe GrFa (AT Twste Afel @em o e
o2 | e (@ S Raa o tod! et R Wo o, R ST 2ee
AR RS, G TR B |

o 3 mfs Aamor Tifen Tom efcfoe |

o 2fS (N AxFere foai wiexl A | I —

F) Pl @& (Introduction Frame)

q) <4 @& (Learning Frame)

a) YR & (Testing Frame)

o EIRN (TR FRFH AT T Ted fcst Wie o)<l Zarm 1 27 |
o 2 “miore RERITEI WIS o/1<F SRR WaE 20o I |

o (AN Midre wieHas Feieel (Feed Back) #1e A7 |

e 3 2% Skinner ¥ Operant Theory S AMHS |

8.v.% (2T 2 &7 «i?l (Steps of programmed Instruction) :
eifef cenalicm feafs «ief At 7R <ies —
® (A oI (Writting)
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o (AN To[BI7M (Presentation)

® E7A (Evaluation)

AT 9 (1st Step)

IS o1 (Programme Writting)

o IS 4T B : Collalls ToR LT 715 «FF fioa F909 2(A |

o AT FAGACER TCAL : (T A1 G55 (IS 21 (42 2o G sJA e iy sy
SIS P 2Pl AR | @ RS T, (14, 2T @ TR [ 2 AR |

o 2ifes =vaTed TraER : i Eal wiwE “1 MredioE S @ A Sivaese
AT eyl 1 2vz O 2IfCfHCe T, (@i, 2ol ¢ wrele g 2hs (redl
[ |

o (W AT : M uCs FoTef TU T K Ol 41 27 | 9SS @ W
23 | 2B e AR e, Rfs, 2, femmidia 2ol w1 Sea 2wt | it
FHTOIR (FCR AT T€F (3 3R (TR TR AN BlfeT (03 | @Faiesfey
o3, i @ SIS ASICE AT |

TRHe IR fon <RI (2NN T FHCS 2R —
) (AR (N — TG I Sre] € SGe FRIICTF Ty AT |
Q) HEl CRHaS — 2P ieom eI vderel fHefd ¢ of e s 372! |
©) Nl cellans — anfafsT el M4t Sl «2 4R (el 1 23 |
IEoERIE

Tellalis Bog2i (Presentation) : J7RfEeIE @k AW Srmee cattali=f frwidiom
A0 Corglol 21 2 | FrERITaT Callalls (At oiev el SiegiE frwa e b emcs, 33T,
SEPIEE FACS (BB TR | GR (T2 (AN TG B IO AN AR |

ﬁ?‘zﬂof:

e (Evaluation) : @2 4Tl 57 SNbRela® S fofere g emt a1l 2371
s RS A=At el @ el sTiced #i9 Frwdia 2lifes sivaedei B @ T

STy <51 2 |
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8.b.9©

celiatwieies M o &= 34t (Merits of Programmed Instruction)

43 v fore e Al ze —

8.v.8

RS fiew o S : 1t sl wwifes o S | wwifes Mama ewesf
©g (Operant Canditioning) $0gd ©oid fofe T @2 M4 o7 fS AfSfos |

Gt faw o e : Rrndia foem oo el s e e saem
QAR AR |

FerRLst : 42 o1 £ RrErdiom e S (ol | Figeia a7 AR A @13 |
AR 2a T 1 92 51 fore PRI ojmeH o= e 2|

SICFOF Terrere: Rl ©ire (77 Bed (it (R Serdd Al Mfe e g[ice
AN A ed 2R [l |

g1 T« R o T i e g oo st oA |
AfSFeTES el : 92 7 fore Rrridial Mree gat @iz SRetem S8 @31 |

2AfRrPe 2t Freeed STk o9 : Toe e iewiad Srei 2 o fod ST
ARG e 1l TS 2 |

vEeTe! fefa : 2 v o R Rmare veTel @ s1mml e T=iwrel 36 |

el 7R 14 : (el fen @t Rrsdia eiom aif el 3t Secae et A A
TGS #1172 e el 11 Bife TR c2Fe #i17 |=idfie Reinforcement 23 |

Tere ol o S : eibfere uaras o o1 S st @ Jmfs @i @ivarse |
GRTIS FrRCE TR ATVICR AR & 20O 23 1 e Fofd I Syl S
(A 9ICRCN, SR ) AN S AT |

SRYIBIES : 92 77 o i =@y @ (Insight) 3 T2 72wl F6a |
(2™ #i% foa =r7fRt (Demerits of Programmed Instruction) :

43 i fog wf 2o —

T AT 2 (LA (1 A SO ESHLS @ FN HCAT G |

faifEma o : @2 717 foa Swres @b 261 R feRs G el
3 QI | 0 FRcalfarel, Fewfifel i welwf oice oo Mo s |

T R SO : 42 A 7 T AT W ¢ NIwG Y Arws 43 I
AST I |
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IR : (2NN SA1377/%F A2 T AT SIS AR ANJ2TE S T Ol

SICATCIA =0 AT |
o W BT Al (712 : «2 o1 fors sirom fafas AR e Rl =7 bers
9] 21 |

LA TSI : G2 2% Fore WS s Sraifars |

et Spfat « ARFIOICIS T Gy Rl F$ 77 92 o1 fo 2t Stz
S WFY (M Al

o (oMN9IS TG TS : (XY MIFFFIR AT SIHLZ R LTS 23 11 | ©I2 Rupier
O (¥ R Il 0 11 |

TR BRI FeTCe AR (AN fefes Mo o fog (@ee 5y Spylal @it ik
ARG S SR | ARPIICNNS SRR oy SN (el @2 9177 & @2 (o
AT 2 T | TS (Iafeire W2 o o 498 Tmie |

8.5 FMATHI FZAM frwa (Computer Assisted Instruction) :

FTOR GoE O AMEE WL TG G0 2 0L FL=e F1 AR G3% G (TP
RIS O ARG 9L Wb S IS FCS 2N | AL G F2CO S»8e-¢ ¢ | O
AT =Gl [ReT Fiee a1iesl | foR deews S0 2e1 Soev-50v¢ | 98 T
FABIER AR P (reRF Gy AL (2l Foa1 1 831 | G2 (RIS o1 ZeTs
Programmed Logic for Automatic Teaching Operations (PLATO) | $>%Y A[(H SICRFIK
SHINCES ReRMeTEs SimieiE Patrick Suppes 212fE B3 9ifTe € Sl HrwmieE o=
B (I ol T R AT AT 2T FE | (IR (A2 45 (g
R ©iE F{TR 2R 1 200z 9% [ion i S @a 1% 326 F1 202 | 97 M
TR CCECAIN T6 F{5IF AN R (Computer Assisted Instruction ALCFC CAI) |
43 7 fore Fobr R «ia forss fmaet 30 | @2 o fore Rl et (G e
NI (I G, (@I, AT S TRl TG F(F | S <ERTW S85E FEeaisit e
Computer Assisted Learning (5t CALFEF2 91 9218 I A | 75g Tifiesitrs
1 (2 (Teaching/Instruction) =<l (Learning) fi<s W‘f@ﬁm qigl | CAI @< 367 oT5]
a9, woldwE CAL @3 & TS ®rRd | (Ifafee (iErte (Marilyn Korostov) 1=
— “When computer are used to teach, review, or provide for dril and practice after a skill or

concept has been previously taught are reffered to as computer assisted/aided instruction.”
AR CAI-(S o7 fGe1 @32 SIgRIlet] SRR Saely Tce 776 AdgIT 23 | {Grea (<ealig
T I e FACe 23 |
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8.5.5 (STefga et FACoE Jralat f*=%el (CAI for Teaching of Physical Sci-

ence) :

o fETEE TG @ SEFET : FIHTOICER AR R AR 1L (i g
Floppy Disk-9 23 @ 0o AAleal T | 92 o fore S8R ea Fomafe s
I AT | ) T Toigiol, <) [aERe @ersreE ARy, ©) RERioe e e, 8)
eI waelfoq 6 295l | Ut frmId SoISER0E ©OF eltaeH SRl fNol (7a @3k
TEE Gl S A |

F2[SHICRR AZIC APE AR ! R, aMifeezs T 71, oa o, (e
s e oo e | fJfea (S0 @ amafass 40 iR ¢ @RER eifeme 2o wzre
calalifSR 1 2w @R ERa e Mrwdio W66 Soivm 41 1T | GRTle 7ol R Ty
T SRIETCR 2RIGH 23 | (TCHRGE s T2 C AL IR R SR ol [Reeag
(AT (RIS 2Rge FAC QR IR SeleT FA0 o (0 | F#I851Ea e 2o f[ifen
AT W WS celas SRl Raakecs A Sogisi 1 ¢ Rrdive ge TeEd Al
SRR B G o 91, Mo wiaefen @S 311 | RSt Fie 26 SR
fSFTe O AT 8 AME F(eTd Tl ST 541l |

o TRFwTel CAI AR : (o FC% RARE w&erol T @ eif sy frmee v
CAT G Gl Al B |
roTeiie il aiifdfes it Tt FIFeIE Fa0e #AIE 1 | SRR AR
el R € Tidel ieael TRE S @i, (aeeifas og 2ol fai<ia oy ojsfrel sim o
JRIFACO R |
UG TR IS 261 R REEREC 2 S A AT S i iona
AN 90T 40 93K QLTSI eI FAC | R s 267 A rmcels [mee
(eI TR @ FITHIE o ol T R FRrmIRiong e e A | o ridfig
IS Z& IO AT 0= T & TG 21w 1 | q=Te CAI IR FE
i Simulated Learning (83 (TS AN | 1241 (ST oMl 11
AN CAI-(F Calculator 3T LT FA1 (ACO A |

o (SoRG Mre ow, A, @iffer, oz e Tojin MErcel CAI @ 957219 -
ToTeeitTa Rfen FIRE S0y T=2=F 72 (IR 910d, BRI 9104 AT AR
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AP FACS, * (A Y N 915 B0 TR 2P FACS S| 70 @ o(wief [gra
ffen (e siffer e cFca w12ql oz ¢ 2o Riuw CAl I<9gia I A7 |

8.5.8  FACGA F=cAaN Rrweem gt (Merits/Advantages of CAI) :

TG ol FIITHIEE ol | T0aR Pl (Fra e F{~{THIa 3261 9214 (7l TN00R | S5
RN = Rl 26 —

® it taara afs wag/Mrmifes= wrre « rmion e e 2= e ifesars
T A | e G2 7 (@i il Bow IITs 11 IR (8 3 (@81 e R4t
FTHF AN M (R0 2o Mreidia Aifests @ Py (reTl 2 | (@
OOrSIfS (+72 (310 (RSN (0 21T | SR (2 A (0l (71 NG Sl #1851
TR I (¥I02 1912 T IRl 74 |

@  SPAIACTR AT! ¢ U2 7 fors MRl SRR il o FreiE wifd wiwce 27,
ST FACO T, AN AN AN I T ©F FEATHIET M R S e Hiee
AN |

® (Ml AWETFIA! : G2 e o I IR Frwdl o7 ML (el =i | Fe
COTSRIGRITR (e Rt eI i o0 SNiai2] 23 ([ — SPIRCR A el 3l e qae=
@I9/7Sl FAT A (ST R ANl 01 Ta) (72 Fwe R Sgais % e |

0 JirTeifefes : (@ @ FIFA ML= Ty ACIeH AfFTe! | FCoIEd N Frm
rwiior i e Qe 2 | RIS O AR A0S T3, Afeia ware 73 | e
512 F909 27 | 97eARk b el Fifen BofF aifsfoe |

® veTS! fefta =Ty : FITHR e Fw PRI iR et 4R (7 @3 RN
AR FCA |

® afferal e : f[fen Moo Sivers] A 71 AR GgI#in 1 T 71 0 FACHIH
Ne R (Fie Fces =i A3 #Iff2fon afegi 338 521 TR | (@5 —0 ST, 297
ffon S0 26 TR (AR 29 |

® TSI M : R TSI, e SRR R o1ie F0e =it |

® JIALHIG : Laboratory, Library 2911 Srei (=801 e Sierifel sjzet
1 AR | SRR P 773 @ AT @ e 23 |

@ ETIT : F2IBGICE 2 MRIFH(IF T SR | A0 [fea #ifica formi o wiaaifen
S FTHI AR FACS 2N | 0 A1 ARG I RS B 41 T |

S8b



e eifermt : TR Rmed At Mg fasdl | @i Fewdiat e (e e

TAZIAN FACS I TR O #IfTT61e TS A |
ISR SR A0S 2NfH TGN CAI 7 fofermwet @G wzmgs)ef #7a s |
8.5.9 FACBIH WLl RwTa SPjfadt (Demerits of CAI) :

T fFaE weiq : F#EhE RS i@ Seied A e 20 AiE T
P OETRET A (T FEFF THT QA LAeT T |

A& e (Limitation) :

FOOIE (T 9 TR F41 AE ©iF 2@ (T (@i 2fsfamz s 7|

ATl Sreid (Lack of Sensivity) : Fridi b1zl € e Siqaid Rrrs
ST SICHIF ST #1m o, Kaaag 7Ifiads F00 A | FTo ©F (eliai
B (T4 208 A =1 | JoAR RIS A Camiere! F2ITHI ANF =l |

T Borglem @ fResate st (Difficult to Representation and Analysis of
Subject matter) : (&1 I TGOIF Reae 927 BRI T (9] 41 ¥ | GRTIe
A1 T2 GF DR TR REE Al AEF — FIT13 W57 (25 2eqm
% e Torgisi a1 T | T RS St SPyfRdl 23 |

TG | SRS S| A o] OS] Fh0 Y FTH |

7% ™rFEa e[ (Deficiency of Expert Teacher) : SSGICa (2 (o4l @
ARGENE T 7 FHHT (AT TR SR |

W@?Wﬁﬂw (Want of creativity in Instruction) : (FIRSIal 7 AR
I A (ACE (o1 (RS TR T 92 B | (12 4 (2Nl i dioa
Bifen! SRR FPTR (ORe T A1 | 0 e S0 R Sl 71 ARFE. <rel

SeTAETSl 4 ZIRIT |

FEftermSeid (Lack of Sympathy) : Qa0 sty F2Nfhel, 72l efs, weere #:gfe
G2 A welale] 91T TCJ 1 | GRTIS REFS-RERSE (@ NgR TE AE O R
eI G |

BIpl Q'FQ 3R 7=G sTere® (Expensive of not easy to collect) : IG5 7w
IO R SIS TS A (e e [leTd @61 A9RIF €@ B 41
T | G ACGe FCHI efe M 71 et (ot =i foiferd #iwca wigfes
T %G ©% @2 WA SRl AP ACG € IO M o e e
ITOIYETE FN ALRI |
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Wﬁ?ﬁf Exercise

1. What do you mean by Problem Solving method? [llustrate the procedures of
problem solving method with suitable examples from the physical science
syllebus of secondary school.

What objective of science teaching can be realised by this method?
How far this method applicable in our schools of W.B.
2. Discuss the importance of project method in teaching physical science.
What an the differendt steps followed on teaching physical science through this method.

Give your view on the applicability of the method in the upper primary section on teaching
physical science.

3. Inspite of serious allegation again of Lecture method, it is still widely followed in
teaching physical science in secondary schools. Why?

4.  Whatare principles of programmed instruction method? Mention the advantages of
this method. How can this method be utilised for the effective Teaching of physical
science in school? What are the fundions of teacher & students in the learning.

5. What are the computer Assisted Instruction? How far can it be used in teaching
physical science? What is the role of science teacher in C.A.I

Give your opinion on the future of C.A.I in W.B. schools.

6. Discuss the Merits of Discovery Method. What are the Limitation in this method.
Reference Book

1. Dr. AK.Kulshrestha - R.Lal Book Depot Merut.
S.P. Kulshrestha & Gaya Singh - Do
Dr. D. Pal & Dr. D. Dhar - Rita Publication, Kolkata.
A. Banerjee - AAheli Publication-Kolkata.
Gupta - S.K. - Sterling Publisher, New Delhi.

A

6. Sharma R.C. - Dhanpat Rai Publisher, New Delhi.
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Unit-5
emfefes orere g3z REtTa s ebe -

(Scientific Temper and popularising science)

5.1: ) SGAciore e e : (Expected learing outcomes in terms
of Behaviour) :

2 SRR A5 SIZCOR M R (@ 70 e Aseesfer seiey T3 Grefer 21 -
(a) [« Sl A [esl (e (Scientific Temper) TS MR S |
(b) fResfefas Grene/smael s [fen Tormefer 7 Frm i el |
(¢) fieai-eigfe faazr eaie (Science Technology Literacy) AT PRI QiR +Tre T3 |

(d) R RERICS Sy F1F Si1F (Modes of popularisation of scince) /(< Il
@[ +e FACS |

(&) (SO R TIfEE (LT M wire<ael @ 2fesiieTe (Identification and nurturance
of special talents in Physical Scince) (% Il @l o1 L |
52 _ﬁm (Introduction) :

T Remfelies oele 3l gz 3l [Keam Tl 261 o Sgioies (Affective
domain) a2 | Rieele ez Seres Sl 261 (Il e oo | Sl Reae fersiaa
I 207 — Reaiv-2yfies KR Gitea e oIl = Kl REriz el F=ce e Sl
AToTe <5411 |
5.3 f=wE (Content) :

5.3.1. eam-fefes e/ viee/ fawm et (Scientific Temper) :

eferfe (IRl fes Renfsies eis 3t ke Tawei e |

TS S |

TN FIE S N2 € (FTo2e |
AT S G T2 |

T4, ol @ S |

—>
—>
—>
—>

Y



—> 3 e [ulw ResEces e Prais oz |
> S iR Ao wikgl 9k 9Ll ¢ e AR Mred el o |
—» g e iR afo Sy |
P SIS FEICe RGN IS 9T SAZ |
Ao ORI MO |

5.3.1.1. fTEwsfes reie o1ota Soliw (Ways to developing Scientific Temper) :
fAfaie Soita Rrmidione Remfefes crens site (o a7

o S 21 @ S
*fGq REpTgs

*reces Tfered
2elq FrrIdions (Frezat
frryfesae
[REOASI R )
Bl
Tare frme simfe
RGN TS aAelfEs
v
RERioE Se Resitea
v Yfemsre mrelafT
PREFTE 3 (process skills) -
RIkGH

5.3.2. ffem-elff& fa9a< @ (Science Tecnology Literacy) :

egf&mt (Tecnology) : SCAIRW (7% (Page T., 1976)-93 t® ‘Technology is the
application of scientific knowledge to a practical purpose’ — =1€fie, (F KT IR2ITE
Ty QAT AT Gef) (eI @I 2l 2eT i@ |

2@ faaws @« (Scientific Tecnology Literacy) :

oyfed Rl SiepTTs ARRICET N #5902 E s A I (Ol e s,
Use Ware, Software @3% Hardware A& (7« | #7559 Use Ware, Software € Hardware

SR




FREFIB T2 2 Scientific Tecnology Literacy.
5.3.2.1. fqem-elf& fqaes @it #fafd ((Scope of Scientific Tecnology Literacy) :

el-frEwre 2gfe o Toaewfer e Tgonfowfer g —
Use Wares Software Hardware
o Bib o TZT GIACRITHI
o S(TH o P = 8ol celtersia
o P o FFmfEe GORRE (TSI
o JIFAMC o JHIAG e
° E]% o ifT W
2yl o F(7fUm TR (ASFIE
e M.S. Word (FHEL 8 (U-[I
e M.S. Excel SISO
e M. S Power-Point BNz
2

5.3.3 fAeaM*=itF S A 419 ©2I1F (Modes of popularization of Scince) :

I SR T [Reltas Derel], Fifs, Qe 2zecaioly T (SlelE 261 Gl
fRGelCaa STy | SePIIIRCeId SIa) Resiepiirentel, (Aeelfe iaefs 1o qaR FRFAIE 41

251 G2 RGITeTR S173 Sl |
RIS el SR Solefer 2

———p  PREITE TG Mo |

TSI W0y [Refefes Apoel Sty (ol |
. GEPIKRICER SC AREE iR Wi e ol |
- » YT SR TOTEFA |
—» GEECEF o AT BT ¢ Figriy e witad 2w 9hir
L p SR Aol RS @ITaF 2 <OIC |

@9

rege eRfes TR GRS REFe S0 Corsl/SigaPted Jeaial-
R 2200 SRR AR |

|, fifon fsrs & TmIf T T CaeiE et o |



SRS TR /T 72" T [RRITAT SRMICE R FF (e |

5.3.3.1. fREMMrHts oA Fare FrHdima e (Role of students of the popular-

ization of science education) :

(a) @S Gedace e sfoe M SRRy (107 G ATEE 2 s azd
|

(c) FrmITial Ree-Raes SRS SIfe 72w, FETOIE SPIIReR N0 96 430 |

(d) RFRFITRE PREATS TT—G P [ealw- KT e SIei(el AR FAL |
5.3.4. fq@at 29119 (Propagation of Science) :

eIt 297 S6Ite 2eeT HEFaly I8 e Fafge “fiEes st s 1 @)
AT AR 2O e Arae | Feritag eiag oo FEERe Ageiiowte sriaes
AR (eT T |

frei-etye

—» | Reew- o

et -=fas!

e Gt

5.3.5. fe@- e (Science Fair) :

R a7 ©UE Gl AACEE SIS AL NN 267 [l (el @ el avia |
TSN NCERT, SCERT, ACSH3 Rremad (QILSIt (Srelisd, Sefesd ¢ s R

2¢8



QeI SICer P AICP |

5.3.5.1. =+ - (w7 99942 (Subject of scinence fair) :

—AWawSt (Exhibition) :

—> @I A7, T2 7, SiieT, siafer, Jrerfoe defon 36e |
—> Re-Re sl |

> siRu, IR € SRR SrEsts Ko T @ e |
—» Frwdione 2w il Tg#iife 31 e Fie |

—> e G e S e e |
—» R ey F R e |
—» (PO

[an [an [an
(&[] - [P DA I3 |

B) SICAGAIGE

C) F2%

D) I Tgel

E) $s

5.3.5.2. e - (Tl @ eW*ISig fhiste 3T (Educational values) :
R@-GleT @ AR Sraiafer 26

() PR St ea-Rare @it a<acs gl

(i) Ree-RKaes WoaIRel R FIIF AL 48 G0 tod! 1 |

(iii) Moo SR R SRVl TAF SoalolS Sz 4 |

(iv) FRrwIdiers e RmpleTcars Al Fces 7S =i i |

(v) PRl e ARG ke Rt |

(vi) Fredioe (e efseiz wtane @ Jeifs SifEE Tefe i |

(vil) IFRHIFLG NG 510 |

(viii) fRrale- (et Sisteizre TS (e FErdiovm Reem it el 303 cola |

pYedte



(ix) ffeq 2= D o afe ¢ 2dfeoine (Fiet Fics Rredivr safze 541 |
5.3.6. [9eae A Fi9 (Science club) :

TRl - TR 2R 91D @)l MK 261 Resiepiiie 11 el i | el ARTs Rmpier
90T \GTH SN S AT 21 1 *20d Rl - S Prre g Jferme g @@ 7ife siffe 27

5.3.6.1. fReemfSfeq 91 (Functions) :

a)
b)
c)
d)
e)
f)
g
h)
i)

6% /TG©l/ SNTEAGI-TSIF SIS 1 |
e sialifem sifsem |
TgIfS, Bib, ST s (ol T4 |
fReala- el ¢ freel avsiela SIS 1 |
e -z @ice < |
Rt frerres SIRERSErE Smeites AN 9o 4@l |
e NIt Gl #NTIF 72, T Svalele, Science day 1 |
it RSTERIGR &y T A2 |
R -faazs =14 92 <=1

5.3.6.2. fS@-fsfed e &7 (Educational values of science club) :

a)
b)
c)
d)
e)
f)

3 Ao e FrEwdiar e e fer 9ifs ¢ st sy #ififoe =3
eaiq-AAfIfog TN TenerR 3Gy [l efoed Sieeae 78 23|

IfGe #I1To7 A0 ARER (@N9PIF 0T COlet! T |

el T IROCT FERET A el Ifeere wiez @ Fb b FCe A |
Rk R E R IR Pute (GG R R RASH Rl

T FIRTSIT FIS FICS (T2 |

5.3.7. R Mte T A F414 &y e -71ffed gt (Role of science club in populariz-

ing science) :

el i SICAeH |y Pl - < b et
Rreale 2l 2 oo |4 ettt it
el - (etla e TGOl @ TIEIbA] ST SIS

@Y



5.3.8. fr=g 3ot (Field Trip) :

et e As3-«ifdfafore /s s o R sz s 7@
TR oy PRI Rions e e 27 Gt fres {9t 9067 | G 503 9951 1 @ el - (re e sTeey
R |

> e e Soaey T4 FERAIOE R (A0S SIComree qEae] SR (@
FAFMCAR Gl (#1031 AN 2 O SN (ST ol T | 23 |

5.3.8.1. cotefaw fw=g [{raa g (Places)
> IR
farm! eifSoie |
RISEICRIICIR N
S |
et STicz1 RS femm |
A A |
fGale IR |
> e sele dgfo |
5.3.8.2. (Stefa@ &g fGroi@ hiore 3T (Educational Values) :
(a) MrwId Aol 5wl Jia AAIX |
(b) CAITEFLI IS (0 RIS AT |

(¢) Fritra S Ao SETela, Mesia e, Sifa e el ¢ rirgraes
R G |

(d) Frwa R st A% AR Gl SZeR &) 2Fs 7l @i Tege 7 |
(e) Teroiue SHgTs RERITTn= STsPT ST STl AT |

(f) T af oD (At eie T Rrrdiar (@ formia (w0 St F0e A |
(g) =wol-Raais 2aeh (ST M P diTns Seey forvse! site B |

(h) oo o (A0S 2l Tt e el - asss I0ws (o) F40e 2N |

(i) TRERFE SIcay CTICAITeE [P 95, GFCICaRl 73 21, TS AN ([9P
ol 23 |
() o ol Mo st STpi STt Ferold il <51 |

V V V V VYV V
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5.3.9. @@« #Ifg! (Science Magazine) :

N e, g #iidieng @R Reeitas AT SR (Reee-cre, [ew Fi9,
re ol) e wifere @ 74 AT SFIE [l A0 e 391 27 o Ot
fesie-lf@<! (Science Magazine) I |

5.3.9.1. [Teaw-+ifgsta Suigad (Examples of Science Magazine) :

IBIGIERIBREL G

favsery faeere 1fasy

s g

BT (ST

Nature Patrika | «———
e |

HATT HARTH

[ELAGRNEN

BFe1qT

5.3.9.2. i@ #fa<i7 <9792 (Contents) :
> Redima GReare =iEE |

el - o |

fRrealw sl o7 |

R G Rl 2tz |

el -2 BiG, o 1l, b |

=23 o gg-ife |

fRreeitas == 2o |

Rifon IR Ceslfe=s 1< |

FIEPTHS G A= |

RS el |

vV V.V V V V V VYV V

ey



ATICIHCP 79 & A So{1 |

AR Ao K 27 |

i Afufon e fae |

fea|e- (etla i faerel |

it Azifomos o |

fafen ampiaea e s K|

> AW (SEE AES Nodor g |

YV V V V V V

5.3.9.3. frFiore 3 (Educational Values) :

(a) PRI SICay S]Grell =Farols eI <0G |

(b) oI G |

(c) FrRTim RResitTs e 23 |

(d) Rtz freyTen SifEs e Frw i el 23 |

(e) TRrmITiTva sICey b Ee oS 2w el AT |
() TR FoER e w1 A |
5.3.10. f&M-32% (Science Quiz) :

RERIRIR Ree-REes @Ias iR 3 Soie 201 [Kealq-326 | TEC el
Fered AMefer Apfba s g Wt @0 2R s [fen (qeifae woar ifFe
AN SIS G IS 41 23 | [Ree-$2 e ARl e, (Selgis 938 A0
AETBCI SCEr A1 2 |

5.3.10.1. frstore 7 (Educational Values) :
(1) i-Reaitas [fen 92 “ts @ o #ite Mredior e 21oer 5I0e € Td |
(2) FBG (ACF (14 ST IR vl G IR FACS AN |

(3) @B efsraifsrel RERIFTR - A S FFoR U 0 |
(4) TR0 BRIl Sepifes 2R eIt i e - R [Rien 9L 2R F0e I |

pYa



5.3.11. fRee-wiea (Science Museum) :

eee-simea o1 i@l 3% al Resource (4T 2Ffod 03 2w Al [Kiew A&7 ¢
& e el 122 0 Kol e Al 2% | Resi-sies [l e g3 Resitra
AP (A0 2ITeTe] S AT |

5.3.11.1. (STSRGITTA AREIHIENNT ALAFS o[+l AN :
> G5

AT |

gl

TFRCAL AT

1) [Tl FBICeTa 1 *FrCena Ao |
fevey ol |

fafen Cfers @ (fors omief|
> (EfErgeife g

5.3.11.2. friore &1 (Educational Values) :
(a) PrRITiCeR STCay 2IRC 10 (Frozet 77 341 |

(b) I FISICI AReR FACS T, FRACI B/, FFFCOR T A% 2951 75{{Fe fre 2oz
FRERIRICR 00 90T (OF |

(c) Mo2re IQCF [l e FIce AN |

Y V.V YV V V

(d) =FFeT M IO FICH AN TR (7 FCE G St FERFCS T2l 741 |
(e) SR KM Reais sigeziien < Bl (= |
5.3.12. eI SfHF (=i Mrw dira wieieaac ¢ af$oiie™ (Identification and

Nurturance of special talent in physical science) :
5.3.12.1. Sif§<s w4527 %= (Talented students) :

@ s R SreReTd ¢Fta e €2 (A MRS (5 Sl A
oIt A, O S (WL~ Mt 9o7 =71

JaICE fofers (1Q) a1 A, (1 77rE Frrdia coref@it JaulF 120431 (i ©1ere el
27 (ST {5 =g %R (Tallented students in physical science).

Svo



5.3.12.1. Sf¥F gi-7=oie Rrewidfiora (325 (2] i@ Fa9) (Characteristies or Iden-

tification of Talented students) :

@2 7 R ers ey fsfeie tafiRyefen ov i am —
—> (SIORGIHR RIS OIEs|E AT 2I0H |
—» A SR B o S |
—— I S R I T (@ |
—> (SRS @99 Sl SwHaa $oifEe |
—> RS Armiel sifEaia Sl |
3 S 20 Teresl o TS MR QTR S Sed S M RN |
— » qumAlQ, 120-97 @M |
—P  (SIORGIR TG 11eT SIS (515, e il (o)) IR T2 23 |

—> ReFlefes agel ¢ SienbrTe], el defore sixiazre ezl 23 s ey
Yoo 2fsre F419 o3 F |

—> TS LIl ST T 2 |

—> (TSRS Qe TR CFa AT T (5B A |

— (OISR 2if5 22re Gl 432 SN2 2 |

SRS (STeREIta (MRl A1 PR AR Gy NAPRFOI 2GS (72 |
5.3.12.2. @wﬁ@mﬁw—mwﬂwﬁmwwﬂwm (Teacher’s

role to nurture the special talents in physical science) :

COTS G R SIS e (Frie] ST S SES-GRIT FERioms *e
TR G OIHF G2 (I SN SRR MR TGO F(E eI AT Ol SR

SR RET-AGT T 20O AT | IF NT-Fo0icel [e@es FI0s A6NCe 21T | G0Fa

e SRl 29

(a) wifds G RERFme (Froze e s ooy Rere 70 <) azd w0 |

(b) RFERFIR SJereiel Fte RFEFe SoZ (0 |

(c) FERFiomE (et Fgho Mre 203 ¢ G2 TS FfaIt= e |

(d) e, MR iE ToNTed eoF 9Py (A |

(e) Trrdicm et fovss fafen 4@tz e Toigifore Faaw @R ANLICTT Gl el
TS FACE |

PICM



(f) Fredia Demie RexmyEs o s DE-Sraasaia 2% S0 |
(g) M ARIBIFTIIT R, AT - A, ST AT O ST WG (I |
(h) corefqeitas [ifen caites Mt sieieste e Seifze S0 |

(i) 9Fo SfEF T R 9Ire 9 efeeits SiRae Gt FITS S 9NTe AT 9%
(12 SRR e =ibe F0e 2Ita EIcs s e (ea |

() e GrivT=E HrwdEl Ace S[wENE FICeE e AR e e e (eEe |
N.B afseioim Mgt (Gifted students) :
Af oo GaR i PTE FERd g S JaEe 78 —
() efsere FRToE 1Q, 130-140-93 T T |
(i) a0 Sl el (] |
(iii) T SCATIFS F 2T @ F AN, € ©ICa w1 A |
(iv) @1 (o2 A [e@iw 7o 73 |
(v) @@ AERere s (G @R 33 RERdiom 10 Jivem (@ |
(vi) @3S fowe sreld (divergent thinking) SIfERIR 237 |
(vii) 190 (% QIS S (FAS G wERSIF ARG oewl A |

5.4. AACF (Summing up/Summary) :
1) Ree-ceie A Kea Sl 26 FrFdime s (el giae s 5w colel — i FrwdE

SISO (LA 7/IF |

2)  CAIEISH, (g, AfIF O SIIF SeE, 4, oel, ST, sFolfeaiv e, I ¢
o e St Pras ez, S e e aifs s, S sTeicsa S e
TG AN TR 2ofs (/3 [Keslq Tl ARBIET |

3) 37 Use-ware, Software €33 Hardware &% ©iwa 2&1 Scientific Technology
Literacy 3l @l 23 ez @ie |

4)  IB, T, &, FIFCANG, 2R dgle Use-ware-97 ThIZge |

5) Fowafel Software-93 FIN T Fizw, 7, Fw-G=, 1015, F1.f%, M.S. Word, M.S.
Excel 2971 |

6) FoFufel Hardware-9s GWIzd9 2o SORRG (ACGIE, FIT0H, (fbs, qamfv,
gferICH 2oyl |

PACRY



7) I SR S R BI-SIRl, Sifs, «iFel azetalal I3 (ol (aeife yioe B

510+, fGale] STTreaTel i I3 FACHITE TG 919e2 261 STl fRGRICTR STl |

8) fwsitad eMItad &« (Propagation of Science) R&Itaa *Faly WS (WAFCFA
fafars «ifdraea o o = @02 ARG AREeT 2o (el driee @3 [feq
FEAENF TR G (S AT |

9) Rt 2o, Reele-w&l (Science fair) @ 2wt (Exhibition), e 7S (Science
club), 7S 21 (Field trips), Reaie-#If@t (Science Magazine) ﬁ@ﬂ@@ (Science
Quiz), ﬁ@mw (Science museum) 32y \gﬁMﬂ AT FCT |

10) Resl9-GBE (Science fair) Al I& [Raaefer zet emfql, FZHRE, SIDbE, 29,
ST TGOl 2l |

11) fRes Affex Fier 2o —

(a) Resle Rz SCEABA-TO SIGEH |
(b) TFIIfS, BI5, e eigfs todl T |

(c) Teiq-smiaNfe sifasier |

(d) Reee-cee Siee |

(¢) fReE-2fa Bt e <) 41 Al |

12) sosuf e wiufog am —

A.L.S.T.A=All India Science Tearchers’ Association

N.C.S.T.C =National Council for Science & Technology Communication.

13) Rl RERz Sraly T3 MR RMpeT (20 S TRe] SRal (%] FRPMCR
ey A, O OIS [l FrEwger awel 0e | e Sieile Simei s Tued
Gy RO O ahenl 2iet oits s e JeT |

14) I e [{re@ wM 2a1 — Science Centre, Science City, Science Museum, Botanical
Garden, i1 2ifoi, Reaw-sitagensta 2onf |

15) gfseE (Gifted) Fregitr 1Q, 130-140-99 S0 T | ST WS (NQPTIT
(Talented) €T 1Q, 120-93 & =1

16) efSoRITa SR o T SR 27, S2FCF WiHF (qyrls Frwidiar sifema

BEe o SIfiaid 27 |

17) A CSRINME S T30l (M 23, S22 SR (RISl Fol S
4 A Aol (@ |

SV



5.5. eifae 15 @ ATF 992 (Suggested Readings with Bibliography) :

)

2)

3)
4)

)
6)

Siddiqui & Siddiqui (1988), “ Teaching Science”, Today & Tomorrow - Doaba
Publishing House, Delhi.

Nanda V.K. (1897) - “ Science Education Today” - Anmol Publishing Pvt. Ltd, New
Delhi.

Vaidya, N (1971), “The Impact of Science Teaching”, Oxford, IBH Co, New Delhi.

Patnaik Sabila. P and et.al, “Source Book on Science Club activities”, Regional

Institute of education, Mysore-6.
Jana, Bhat, Banerjee, “Physical Science Teaching”, Aheli Publishers, Kolkata.

Pal & Dhar, “Physical Science Teaching”, Rita Book Agency, Kolkata.

5.6. ettt (Self-Check Question) :

A.Ae Teayd el : (2AfS eivaa s 2’ 7939)

(a)
(b)
(c)

(d)
(e)
()
()
(h)
(i)
()
(k)
(1

i« STl (Scientific temper) F1 2
A GRS oA Fo10e F @RIF 2 [BU : 2009, BU : 2010]

R e e Gefeimaceid (Popularize science) b ©oil ©rard T | [BU
:2009]

freei- i b wiseel forge |

Rreei-s1fifed vib Sty e 326 | [BU : 2010]

fe-Affs Fi 2 [BU : 2012]

A RSTGIGR b @wgsis gfel Trae e |

ceToRie i<a Re-Ifga vt wwrgr)d gl Ko a5 |
CoTofels ERCe 2 (Lo vib *wiare ST 674 |

e g2 b et o v

COTSRIGRIT KT aPT=eIF =Rt (Special Talented) FICHa ToT 2 2
S TR @ efoeRIe R e ufb «ie o1y |

L8



B. F5=i43 @l (Essay) :

(1) AT GICAATS TTHicaf 1 2 (e 33 i td @bt 7oa 31 colen i 2 R
GreerRRARe 8 Pl Reei Givacaa i o134 | [BU, 2009] [3+3+4]

(2) @ aeeRd ¢ REIE coreRkes #rHa ghil SItEbl T | [BU, 2011] [4]

(3) e fofes (e Tere 1 @RI ? RERR e Reriefess ree R i
T(ET 56 | (STORGI A “fRieal-2i e Gale < Firael” #AfRe ALl SCEbal oo | [243+5]

(4) A (@ FF (SRt R =~s RrRSime SIS F0a G2 TG (3 ?
[BU, 2009] [4]

(5) Bl o« coTefResitas KT (IIPT{e RIaRlaltns sllem2Ieite (oTe e #i
ofS=l | [BU, 2010] [5]
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Unit-6
Title : (STe{@IT SolfFonte! Codt Tgelifs

(Inprovisation of materials for physical science teaching)

6.1 Fp-SvAcTe- - LPE (Expected Learning Outcomes in terms
of Behaviour) :

@ SR ABEZCe It Tt ATa (@ o1 A a)fer oo v ata crafer @

ToAfFevre! (ol TFoIfe A FZBIS Tgfs Tt R giae #1re F90S A |
(a) e FreR Soifgesrel tod! Tg-iifen @ Coie(s FA0e /1[0 |

(b) COTORGI REPR F#ITHICIT AT T7(F R SIS 21[CT |
(c) (TSR RERCR (i (O SPY 8 2 T=CF ATl «iFell o11e S04 |
(d) CcSToReE REFre AITHIMNHR AT TS TS w2l wele a7 404 |

6.2 W (Introduction) :

@ REFeis FRF FE COITR Te) RFRiEa Mrmitsie, »afe grone REw-2ms
TR G SN | SN el Rupiemafire frm-smee Ssiwae 2 92w
s Tgoiifer vag SRR | TG e HHFIE TCAIAE IR ORI G SIS0 @
TSR AR ([ 20T AT | IARTE SITACed Gof @I 21 Frwielg wieifzzz | @3
S SR Sritae [aRefer el e gl Fe Sitenel s |

6.3 f<aa€ (Content)
6.3.1 7z Wi Tg-iie at Tofewtet tofv 7g2if® (Improvised apparatus) :

A TGS TSI 2[00 Sy Rws- AR (12 STaies] Ferlen i [ rleens (Low
cost or No cost material) FHIIE G217 S Terzive [Keeitas [&ifen amwfaarsg Ssicas
TN, T 8 Sy =1 -T2TF Toiaasl (od] 541 2T | @2 4h09 Tgolifere SoifEewre
todl Tgife a1 FEwiiie agofs Jer 27|

SLY



6.3.1.1 T« M Sofgonte! todt Tg7iifed @y (Importance of Improved appa-

ratus in teaching science) :

TFAIRST 519+ '@ FREYNET 7=IF gl e

ReRITd Al FFFR T Reaita Ewere gigeng !

< AT I 2 SHFIET Tl el
SR R SIS : fefieere wror i
\4
oA fowe wo K ‘/’/ \ Rl s Nl @ wiaz R
ANGS @eafer [ [ ACFD

6.3.12 v ffeagelfen \‘ﬁl"ﬁ[ﬁ%ﬁ (Disadvantages of Improvised apparatus) :

(a) 7= fife Tgonfer g |

(b) 72 ffife 7g-ife Ao weizes o |

(c) I 77T 772 ffsfe T@=iifs (SR 4ab AT (AT (ol TGS (2T @1 23|
63.1.3 0 723 [Wife 1golifes Tr9aifa< Snigad (Practical examples of Impro-

vised apparatus) :

(1) SR ACADATO! 45 AT 2[
Toracls 9 Foz QI GeE (@ISe, 570K I& 2B e, (e, ST |

ATrHels (A 707 AI06F WS =¥ I 574K J& PG 7o WM A<l Tl 247 |
G35 PITIT CHFACS SIS AR SAGRIC 267 | 35411 I A SRR 19 ([@10e] Tef Sl
2o | S55A1G Y0eT (VI Fhgsel #i97 (10T M50 SRTBiae SHold 219 (STl 267 | G (2T
Praice w1 AR ol RERRicn fereehil S FIFEIes 61es 26 |

59



(2) YA ArdiTerR 219w 8

TAFA0ls UPHR B 772 el Fio (FCeTa A0 AFGS #AICF6) AN |

ATl P97 AR e 2IFCHF (TR (ATF A0 Bl 2o = [ige] 217 B-a3 574
T A4 24 | SOACHCG | W6, GF (AF | PTas CIRIC A of #ERi feream s

Q@IS ferire 27 |
N
i

Q) BSEIGER R RICER R EACCERIGE
Torggols G 2ifeT 26 Saa (@hes, Te, I |

ATl 2NFHCE @rew(t o ol i e 51 faw w41 291 | 22w @ fewaferts
IS AT BB 291 | 9T 917 ([AGH0 (SOCH T AT FACA 267 | 43917 femaforess et
(e ZeT, (vl TR 1S fow el oot &fRca SieTee | SR ied few e o St 7@
G TR @7 (ATF FrHAa Prals (13 SI0Ea bl Seiqed ¢27 $a 7041

Subr



6.3.2. St *rFE F~#IT61a (Computer in Physical Science Education) :

S~[T5F, Hardware 2103 [T f#Fe 2if@aits SIaeikee! A2 0 i forge Sea |
AGAFE 2T (Substitute) BATIES TEAH FFHATHRCE T2 F1 Z05% | FHTHIT
QG AR 1< @ IR 1= S | F#ICHIR AR R it iaieifs sifsisl
F(F | gt rrafer o 0z | SCEItER e Frwldin ReaT Ry (i [
(T, G, AT, 7Fel) Fob! SIfehe 2(A0R ©f A+ 7S | F21O51F ©I2 TG0 A7 e
ST #{leTe F0R | FHCHICR W R efeies fargd w1 g3k Rl esees [
Fiol Ferwidlia Stz qYSI TARIe T Aw(02 261 F-ITHE-=@A e (Computer
Assisted Instruction)

FTHI 7o Mode @ MLt sigrw <41

cresfer 24 ¢

(Drill & Practice)
CAETILET
(Gaming Mode) ECHEED
(Tutorial)
IS AN
(Problem solving)
lasy el
TRk (Simulation)

(Modelling)

AR



6.3.2.1.

D
2)

3)

4)

5)

6)

7)

8)

6.3.2.2
)

2)
3)
4)

5)
6)

CcoTofaea P F~2ITh WGa=ITaa 7 (Application of Computer in teach-
ing Physical Science) :

oz, 2SI, AT, Ao 7S ML SO M2 (e 2 |

sNfefes FETI ARGIC - snfdfes Tpyl (AmidRw! ¢ PR T Hws
CENE #ICFe TRl T G ATAGAACS] GIRIT T |

fafen o ¢ oaaial Rewaws Sorgiol - [ifeq se=if*= (variables) Wdy 7=
ol GG A HATTECT Y S AR AR e FTOICa A=
eT2fod SF F(F (FRIC I |

e idieis 8 i RiE: smidw ¢ R [fen @aitere ¢
G @RI CFa FFTHRCE FICS SNt 23 |

fafew stafox diaifzs Ba (flow chart)S&: - FFEIEHICHR MLCT QIS ba
Al @@ (flow chart or line diagram ) STECAR AZIC ARG 31 IR O
Toiifore a1 AT |

TSR R GoEI7[(<: (SToRe(d I - og, Fife, #efs A2
GG BIZ1 R AN AT T F2G (+H1-GF AR g e #ffRreres
Tolglol 1 AT |

SRS SATOvIe € ATt FF-ITHITa Mg e celes St
R Q1T Torglole 31 9 @R s weeifss @S il 917 |

AR Afows 2R SR “RrReNET [ew e ST aee
JE AN 2IfREo7 aifoTs skl 72 =1 a3 |

F~2[514 Mrwtera 77fa4t (Advantages of computer Education) :

Rl C & BRI R B kR (e B R G S R K S F e B PRRGERIS A R R Rl (W
AGFTOIF AT ST 2 |

HTHITER TG e FrRions oo @6 fTifs 28 @3 Sl 210 (redl 23|

R i, A 1, AT ke e, sifafes et e cGRee
T COIRR S STor® gl |

S AR (R SIS (i T8 R0 S8R 2Ry 6 |

V&I (distance education) (AR (FFCa FFFITIE ToR& @I S1ICS SCHR
AR RS |
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6.3.2.3. FICoa Prwted =p]f<l (Disadvantages of computer education) :

1) FCHICE Mo rwce %W APl (lack of infrastructure)

2) IITHIF R 759 (alternative) 20 AE T | FrR AL FF-O6EE @I
39 (Human relation) 510G @31 ST 3 |

3) fwemefece FFIToa e eie [eee RFaa 0 Sre o 41 |
4) FITHIER M e Rl (Ta-Raie FrFe! S F0F 1 |

6.3.3 CoTefqE (e CFLa MCeCad 999214 (Use of Models in Teaching Physical
Science) :

(T6 267 (FI T8 (@@ (Three dimensional ) 2o |
e TG SIFo I, (RICHT Al 08T 209 A |
TRRITARE AP (3 AIFell (RS &y (I Bib 11 2R 721 73) (e I 411 & |

S A AR TE SFOS TP ey (Y7 T Al Y7 (RIS 20eT) (HIARPCH Sl
TG T | GICFCE PRF-72F T f2oitd Sees 4929 541 2 |

6.3.3.1. Srered cadifed (Classification of Models) :

o< sifasliois Sceet (Scaled Model)

t/

ACSETE et

¥ X

270w W0weT (Crossectional Model)

TG SI0weT (Simplified Model)

6T CLeT (Mock- Model)

ARG CTeT (Working Model)

a) TS AT TCee : T AT 910 8 AFRS (@RI Gy @B e e
ACTH A2 FA 27 | TwIzd — ST 910w Hrad swa, 7P 2iTsa e,
SEAITAT o 29717 |

b) TENPe AT : AR T€ Givel 2061 AP ACUe AT 0 [TERAER L=l
e 7 | Trigge — CATRTRI, Iblfea SRR J0we, 7few ACF TC8e |

245



) ePIHRR T : (T ST I€F (SO SRS HrwHa AN TS (I (Ol
Ty 2 LRI A0S 2N 41 2 | Tizde — (Quyioss 9961, BTG (2017, (Afes
5 25|

d) == Wrea (Mock model) : 2IIREF AT F(H (O Tolf (FIel T8
SRR [GuIfas ol (e 2 | 2 40T 0T 2PFF (WA T | THIge —
FCT AFCF 7T lTee TF 209, @foe-a olel Siesiefernss (e «ifo @foe-g
T WG (ol 91 T |

¢) Wi ACwe (Working model) : F&= QT AIRIT (e TCE 5T S Flele!
T FIE Qe (ST T | TR — (W59 SIS 3fge Fheitd I I ©f
CARNCAT Trely AR 086 921K 41 T |

6.3.3.2. WCSCEE f*Histe 3 (Educational values of Model) :

AR wNeE @ SOl S 4l
PGSO W:%\oﬂ AT mﬂﬁ%w ) e wpola [ 9BIel

N

BRI SIERNE S S0

IR oo elfse [P

6.3.3.3. T (el @ JRZTIA*S1<ett (Condition for preparation and using models) :

— > (OGS O3 267 Thw It @A TNy R AliTei ol Fce
A |

—>  CTED (S 75 2E ATEH |
—>  AFO TET AN ANEGT (I NCTeT AFO FICO (S |
—>  TCTE R QST ATASH AT F2(E I8 1 A7 |

> 2O TE S Y9 (-G A Y9 @ 20 AT #{f121 778 3w (scaled model)
TR FACS (A |

— R 9 ibet 2 TIPS WCee (simplified) 9217 41 TH© |

Ly RIS AR e SIee ARG AR 2 IR @i w9l 1l oa a9 w11
Tl
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6.3.3.4. WTTe AZCATA 2AWTTE Tz (Exam of teaching physical science with

model):
o : corefke G5 - omief
CH ;=B TolqT - AT A5

(A) 2RMGF AT T {wstiet (Construction of Model of Atom):
SN ST G -7 Swet (ol FA0o TJ |

1) 20 @A P foaft gacafare fig Moo 20 (I simsigg &) [
BERGLR AR T 0 |

2) frefers witeE Al Aile Ferafler e @RI |

3) b oz AT FIF WP (RG] K-G0 S0&y AT 2 G- @6 YCeT Ol 3
FICE TR feT (T2liB) IR I Feresfer (FNSEH) (BIRICT 203 | AP (AF C@R™n
I 702 RO W0 FOeT FCe @ e 6T O |

4) IS R 7 ©iF M =AG A1 27|

MEACE R R(FR AR PR (G k[

BT 6T (NBAC s e

NS 6T BCTRGACE
[QIEEIE
G 72 TERGA aifosiel fqomt s
A TR TS
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(B) Wrweivd 5324 (Use of the Model):
TRERIRI FIIRFCAICS T b [fon SiRHefe] Srad I, FERiom g 2 e —

1) =l qo2 @0 R 24 FAEA-Ab | 1) S (e |
AT (I S il pacm 2
2) ol FEAGTe F =R ? 2) (eli5e @ fTege (ral [Thz |
3) Foufer @ @ feg mre 3) 8f5 ¢l @ 8 fege vl qeez |
15z ?
4) frefer § o 022 4) ERGECE Sifosie A [NeiFn afge
FCTRG T |
5) 30> BTG (Rl ACHR 2 5) 85 2G|
6) AT NG ST F© 2 6) (G S *T—1el, 85 BCERRGLaR
GG e s ¢ 86 calGras I
LIS S Aol @ [T |
7) SR BERG [RUPT F 20O 7) K %902 26 @3k L +%9(t2 6
AN ? BETRG S |
8) iR oMl 4y @ syl | 8) 81 (AT THAfEfoR Ty AAreie
S ? RN = 8, SR = (AGPIRAN +
feGan = 8 +8 =16
9) AR = 2 9) TG |
Rl efefamm Mo #ite =it (73|

6.3.4 cStefqEe 904 (Physical science Laboratory):

RV (@ 0 R OgREIT AR e RRediE STkt ak2lfas
@l (practical knowledge) STGie F(J SITF2 (ST #I191F (Physical science
Laboratory) J¢Tl 27 | (SI9] I 2N o1 fReRlaT SItagellgs T OIthd S fRare sitagey
cagell celsiy |
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6.34.1 (STef@H-MFTe ATNTIR ATAGTe! @ wFg (Need & importance of

Laboratory in teaching-physical science) :

AE QI NS IERARkEO]

e[ Slere

Bl

Rl giEeBE
[ERAREIED
e @ PRl
. EEIRARIGE

K IPTIF 508 S TRl *few

colet Rt

g,

wgfoel AT A~ ST ST

o [BEalCERARIR R0

ACT CofeTl
VETae FIE (ST TS
T AR w2 78 FI
AFifreg-oR
AT CofeTl

6.3.4.2 corofq@-Frwrd 2[qaNTaa ryfa4t (Disadvantages of Laboratory in

teaching physical science):

fwieRefers Soge RRIOIR Sre |
HfEF AT FIFC ATTFINNF AN T4 3857 |
AGEN (SToReId TR M Sarzfere |

TR R TR IR [T |

R NHTe o] |
SN AL SO |
R ASE @ibtad e |

YV V. V V V VYV V

sae
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(ST AF=w9lTaa A5 (Planning of physical science Laboratory):

TS BfLE A5Gl RMFIETCR ToR& I BIota G0 A (705 Stenbai

12~
1.

(<, fRIGs SIICR o1 (1ol STP1] CoRl =1l B |

AT S 2 TN S 202597 FIeife 267 w74 |
AN ARG 3

(i) PrwIRICm <97 S (=IO 5a, (%8 |

(i) TEfemiora T oo FIod € SHITeT ey |

(iii) MR AN e 7 4’3 e 3-4 6 (GRe Qe 1 T o1
A I 2 |

(iv) TATNNCET G 200 (BRABCS ([T, ST B @ S17-112 91 STl & |
(v) G(6 ICT! AT FIFCAE A (G @ (TS Gr8ITal A |
A -He6e AT 8

(i) IR KA 9 O W (AR (@0 2AH TS SR (SFBH07 €
BINIEEE

(i) <Y BIGCET Gely LA (RS NCET 0TI GieTle] RIS B |

SEE A 2 2O G, fEfem191g (il @ (G508 21t &l 903 (FIC Sole
SIEC ISR

MTAR AT ¢ DI AR GIFAICAT GR ANLRWIT (G OIC2F 21801 T
Ty AN A AIIANRT T8 A 71 |

CER GIF! ¢ AN TS AN SN ] AR W |

Tfy-Fatoe g s AR (@A FRCA ST TN ©Of (TOAT Gy
{fastieicel Aifer @ wf9l- 491 (Fire-extinguisher) T8 A9 204 |

RE (FEAF GIF! ¢ RN SRR Soiraeiafer @ IoRas aayafe
(R ) ST 1] A TR |

PR



10.

11.
12.

13.

6.3.4.4.

(i) @¥feFF (Preparation room)s #I! $F SCal ATAGAT SAFIeI el @3
ICF AL AfS RIRIETE

(i) TG FF (Lecture room)s RGN (HAFH0 AGHI9NE A< 2€ TH |

(iii) 7F % (Storage room)2 ENI TF7IfS, AT (@ =ie, wpifme, =i
390 (T 9CH AN T OIS IR 5% 9047 | rmel-fopeey Toisaaiafoae @3
PO T TN 2T |

(iv) STFSE FF (Dark room)s SHTEI TGS 2K 670 T Seid SCH 93]
31 2|

o™ @S 2 AT Trersd waed IRE (+Ifo= (@S a2 maia |

aieifirs ol arag! ¢ AN el DRt S THfere (b w6-«2w
IH A GG |

e MR ¢ AFFEE F F I GR @ @I R TeF AT T3
O ARG R A |

e AN FEFe TgANfe ¢ SoFad (Apparatus & Material):

A) == W"fﬂ%ﬂﬂg (Measuring Instruments):

1. THRe 9ay 2. PR geRg 3. fibE &
4. Fo@ 5. CEARGE 6. 2T FifeToit
7. Fpa KSR 8. W7l (B 9. sETSICAIRGE
10. PG SR 79 11. coFohGE 12. SCAIRGE
13. epsfoE 14, SIFBRGE 15. 5AeAB
16. FicAIRGE 17. Ao 18. (ZW9 TF
19. ZECefEoE 20. Gifeferk wiztaricael

(B) =g W@WW (Materials used for experiments):

1) 7res e 2) GG foe

3) Tee wofd 4) e (™

5) oRwef wofdl 6) ORe (T

a9



7)  FHI T 8) T AR O (TFEo)
9) A (20 10) ferem

11) gRe @me 12) 5= ==l

13) T (I 14) W 57F

15) el 16) ST &g (Aros
17) s 18) (AXTSTHT AT AR
19) e 20) im geon

6.3.4.5. TAMWAATI ALAFe TFATSTIZ € T2 (Chemistry apparatus & material):
(A) TS (Instruments):

) IO 2) faombre

3) ficelb 4) -3 (AT FIHF B1g
5) A Al 6) e

7) AR e 8)  CalleToeT FI%

9) ol BTG 10) 7y

11) Rfeq STt Feea [ 12) 5 a1

13) T (Mo 14) o6

15) (53500 @i 16) Mortar & pastel
17) siifoasiz 18) spiTend 2jifi |

(B) M9« @7 (Chemical Reactants):
1) wifre (HCL H,SO,, HNO,, CH,COOH)
2) =5 (NaOH, KOH)
3) o
4) RFEOIR A
5) 4Ied o[9[ 2o |

54b



6.3.4.6.

TEoITe AeT @ A2[@ el Tae! (Procurement of Laboratory Equipments
and Maintenance of Records):

JFANE 22T @ AIFINET T FAGIE LG TFNEFCENF Ty [Fee giotee
ST T (@S AE—

a)
b)
©)
d)

6.3.4.7.

1)
2)

3)
4)

5)
6)

7)

8)
9

ARG TFA @ Toiwarea wiferanl (ol a1 |

G G AR TFAIS @3 1 |

T 9] TR 207 Stock Register @ entry F1 |
SR Ig2lfed f2oa WeiF Record T4 |

29T %8N (Discipline in the Laboratory):
TR A AN TN 2T S |

AT IS 9 el TN JILHT WL € ARG AoF@! T/ F
FerFENR o (7a |

AR R qfed Fifer e aw weite forrd e ez e fte 263 |

NG TRTF HAAF TG ggfe Aoy qr4cas qce Afel et o
Ty e 1t AR wF FA00 A |

R STsifEoTe Al O S =TT ARl et 1 Qe 1|

ATFF IS (¢ 2 TFAS @ ToiFaeiafle] IARASIT 2ATHoNE TRTFFIANP
e Mte 27|

ST G 1T 2T MA-ARCAT 71, [P 761 ¢ (apfies Fepef el
T A A A Spie T S |

AFFRINC TS (IF LG N WG (TS ATOAS ToF AT 2(A |
AIEFNROCE TOb! 7T Ifb=zd AT 23 |

10) SISEFAIE TO6! AET 0! 2e FA0© 204 |

6.3.4.8.

AN ﬂw?s/\eiij?iaswm (Precautions to be taken in the laboratory):

A) FIEATEF 21T Tode!:

a)

RrFCE 21 1 (0T (@ w15 91 RS i 591 Bo® 731 3 O 7 2429 F1
Tvw 77|

248



9T SIFTS COIA! A BIFR Gy 2ol FITHT W FIZIF 41 (08 AN | NG ARG 55
SIS 6 ol (BCeT, SCeTd WK GRoT (PG ARG [ ST BIelre 24 |

(575-1081 TEY TR MR Hedo) 2126 FACO 204 |
(5°5-6%< 7l e 403 (i ier 1 Tbw 7 |

R TR S0 O (ETET S T 2108 ([ LS |
T AOTE (excess) RFT 927 341 THw 3|

el ICh TFATS W0 e 1 Thw w3 |

JCoT TEANSSTAT ST FIE Al To® = |

(I R T (R0 AT SeTH el Sfoe |

*mief-famia 219 CoFra e

fge 90 e 541190 91331 0B AIRLIFO! SRETHe 00 203 | A0 Short circuit w1
23 IR oS L i |

(G T A (ST I 3o AP 781 |
(Tl ST e FCF FIOIF AN AL SReTHe FACO 2(A |
Sl TFRIT IS I AN AL TS! SIeTHe FICO 34 |

(I TGS AN (capacity) SRS (@I FIce 927 541 Bow 717 |

AKHI9NTA WO @ ©IF &fSSF (Accident in laboratory and its remedies):

1) GFCB CoITeT ® (TGH 3l BB ST IR oz $CeTk HIree Mo

4o 27|

2) 9[TT (oIte ® 5T (5ICeT GRS RGN IBIRHCAC TR 0w Ae

SRS @oid T pites s40e 309 | ENfeNs ABFRE0
A& el SN (@Co N |

® SHIR B0 T (oIt ST e T 1% SiPiivs =uife a1
(F13F 391 AT 2 |

® S[IFTG e #JT8 (lteT el e Yea GRS 12 St
BIRIASECT

® IR 2T (olteT AT (0e1 € Hraid &l SNl (0O
AL |

Svo




3) Rl 2 e

ePITTR 5 A T (9T (91CeT “ATs1l NH,OH Bed
5% SP0o Mre 27 @R RERITE OTe B0 0 Qe 26 |

4) (A& %I (AT

fRTes *1% (oIteT AN bR PGB MR *I917 9175 F00
B(F | OIG AN AT 24 0 2103 O 8 FH00 2(A |

5) Sree smief

TCESF MY (ATE A A GF BINb AAIF TR0 e W
QG (TS A | 2IC [S Ml S @ V¥ (0 0o =0 |

6) TR 2

FFIEF 2 (A (FeTCe] Y YR OCT A O (0o
fate 203
SIFTS 0 fEOCR (alteT pel &t 1 {3 S1F SiolCai Al
FACO (A |

I e fooa coltet 2ipa et a1 1% Suitibe sitre A
(B3R <1 #[14 A0S B(A |

7) (5IT SIS FASICHA

® FIT [T YA Tl R Y 1% (AIfsis SpifTe aielice 2 |
®  IRTG GRRCET LT e MR G 1% IS FIKCHG AlITS

20T

8) WfE® e

RIS P SR S0 9o, 12 25 Sy WLl @0
I NS T | * SR 91 T Gy <, bl 2oy (nel
TS 2N | I IO CACT 75 L0 A S 7] AT
FRCEE (P I /G 27 |

6.4 AATE? (Summing up / Summary):

1) e Al ==53]ceT< (Low cost or No cost material) FIBINIET IR I Rt
(T TOICel Cod! Rl TRITE Soiael et Soifewtel todt wgelife Al wesfife
Tg2lif® (Improvised apparatus) J&1l 237 |

2) Toifgesrel todl TEelifon ARy RERTE (i) Realt [agsrs e Kempiae =

(ii) “PRETRE TRelR RPN 2 (iii) fFsfieeTs wreR R 23 (iv) SIoRtiEr

o o A 27 (v) ANITERs ek R 7w 23 |

3) Tifgestel Codl TFifeon SrjfRdl 261 —@ 2 LA TFAIfen iRg I S T
AT @6 o7% S A |

4)  FIEoR MR A @ RO AR 03 | FEREHICEE e Rwe efEmies
forgel a1 @k fermal e RERFTE it YOI Torge A1 siafos
2(El FIO5E 2N 5% (Computer assisted instruction) |

0




S)

6)
7)
8)

9)

10)

11)

12)

cerefee f4rcel- (1) g Sorgod (i) sNfafes TrmR T (iii) 2T @
qiAieF 5@ (Flow Chart) S%0a (iv) f[ifen @@iiei @ @™ F409 (v)

(It T8 faanifass eifomme] 2o Tewe |
TR I @ G (B LRl (ST Gy LT 2N 411 23 |

T AITNS A5 TR 2 (1) AT 2 ST (i) TP 0T (i) (2ot
(2Z0=M) SICTH (iv) AR 0T (v) 7Fe 0T |

RIS (@ FCF 4FRaa oGkt 2RI M F e coreiiwitag
R BN G FC OIPE (SO RGICTF AN (Physical science laboratory)
o1 23 |

cotsiiel RIS (i) R T A el emi (i) K wrelR [
(iil) CAelfei giEe (3 o1 (iv) TuRa e Kb (v) we19re FIS Ts ARifas
A ©IF 90T COIE (vi) *e[Itald Siere F41 (vii) Sieg 78 Fa— erofed
Gy 2PN @y SN |

AITFINT 2l @32 T Rl 219 919 g Fo el Tode! Al F0e
2|

AFERINCI- (1) (B I, (i) 7JTC ¢, (iii) R 2@, (iv) (Qyfess == Coitet,
(V) (BICH SRS I, (vi) RS 20T, (vii) STees i< 0 Mes1 Al (viii) FFRele
AV (AT (FETCE O ATTHITEAT g 22 T 27 |

6.5

I 211 @ 75 f99a (Suggested Readings with Bibliography):

1))

2)

3)
4)

5)

6)

Siddiqui & Siddiqui (1988), “Teaching Science”, “Today & Tomorrow” - Doaba
Publishing House, Delhi.

Nanda V.K. (1897) - “Science Education Today” - Anmol Publishing Pvt. Ltd;
New Delhi.

Vaidya, N (1971), “The Impact of Science Teaching”, Oxford, IBH Co, New Delhi.

Patnaik Sabila. P and et.al, “Source Book on Science club activities”, Regional

Institute of education, Mysore-6.

Jana, Bhat, Banerjee, ‘“Physical Science teaching”, Aheli Publishers, Kolkata.

Pal & Dhar, “Physical Science Teaching”, Rita Book Agency, Kolkata.
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6.6 24ieT (Self-Check Questions):
(A) A<Fore Teaydt epst (aifofb eits ™ o1 X' 7199)
a) GRSl todl Tg~ITe A TEB e TgAAIe Tre F (@RI 2
b) TIACASIZETE SHATIAGI -9 *=HioTe Slesi 2
c) FEBHhie TgoNfen vl IRl 2l Srae e |
d) 12 Wife Tg=iifen =it b opif orge |
e) Corefe|w fErrel ST GIRICI Ui 19l o1 |
) ST e Afkief forga |
g)  FCOR fRERCer SpifRaialer Il 2
h)  SICTE FEICe I (@RI 2

i) SO (Eaifele Srar T |

j) R WS SniEdel e |
k) SCSrE fRrane Jenefe forge |

1) SCwe GRRIEE * S o3 |

m) (OISR S9N (Laboratory) I51C® S (IR 2
n) CoreR@H 2R alEe JRaefe o1 |

0) CoIoRG AN SPfR e foT< |

p) COTORGN 2N F F ool o 23 2

q) ol ASRANCE 10 ebaree afewia o1y |
1) CSTSfRGs AR (ariErsier forga |

(B) 7514 2kt (Essay type questions):

(1) coroReita FEred 2w [Wife qgvifer T2itm Py Tnigaed JRFICH b
5 |

(2) === i 79 Ie1re Ft @RIT? corefeal e w2 e Tgsiifer vy
TG 520 | (ST «hiot 90 F2 ffsfe Tgeiifos Tnigge e |

Pizad)



3)

(4)
)
(6)

(7)

(®)
©)

I @35 Fow [Wife Tgeifs FreiE toa T T ©f 6l 76 | @ TFHE
AT AT AFfOTe AT Ty IO I AN A O D
e |

COTSRRE el MCTEAd TIZF T2ACE ATHC?! SNCAD] F26 |
SH (A TN (SreReRitad b [KTg SIeterd ML D T |

THANYGRT B omd[eee a1 PIRaEee -a9 @0 Sl 2 SNE oAfaese
Tt 72

CoTefRerle RERre AN AHGARTO! 8 BFG SCEAIb] T | 5 G N
RO oo OF T @ TSIl ATTFNHT T T9ACE AT TS
o1 |

CETefI@Ie AN Bl Sosly & Fe (BU, 2010) |

Myfae RIS G ceTefReslq-arwealia Aol e vib wzrgsjel s Srar e |
(BU, 2009)
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Unit-7
ST R e

(Evaluation in Physical science teaching)

7.1 F BAcre M AL (Expected learning outcomes in terms
of Behaviour)

G ST AT 22Ce M R (@ 7 e Amefafe ser 390 erafe 2 -
a)  TEUIRICAR ARl =[S Rl Sl |
b) TR @ AARNCoR Sy wA1w e Fare AR |
) Corofeid e JEnRIa USRS Goie e F0e 2 |
d) RIKCRIAS FECRIM R ik RErdE S e = |
e) CoTefgle FEre AT € Tl et (FrieTesfer it fRrmidiar e
N B0 AN |
g) PRI #Mo-oifaF I AT A S |
) (ST R aawiefas Alg-+ifimse I M TN 7 |

7.2 $f& (Introduction) :

oI e A Srelaife oI 20RO SR Gl JeiRC= LTS | iR 2e1 e
ferafbzat 2Tha! @R Tl TR @I e[ Sramdy et sifasieias ¥a weiToeld Fokif qreaie
Sl S T |

A e [aaae AR &y 95 “AfaFsmia eltaie | e o119 Afisiemia
Gy fRrs-fRifRRlalel (7 AR 5 S0, OITPR AN~ AR <67 27 | 3 SR Sl
CoTeRee e SENRGR ARGl R [Rfeq (Ferefe] [N SEba 771 | ceTofie
farmTel 210 -AAfFam T g TR 2 - ARG TR T G2 ST A 2 |

e A K TeT0 (iR, AR, AIEs, (e, irFios, (ies defe e
ARG G5 03t [0l 1 27 |

7.3 f&=7% (Content) :

7.3.1 e (Evaluation) :

S ST R 2e1-(Flee fFge T o1 ici=] 1, wigfie (e g witet A
Q1% — ol &1y b1 2 | eI Mecs e e siasifon sifsiente (Quantitative)
@R @991 (Qualitative) TSI fofefd 11 2 |

)-(q



7.3.1.1 7 f{aee (Evaluation Triangle) :
¥

SR (AR g K Ty, Wi Sfewrs] ¢ ERE S T aye
B 1T PR |

( Po-Srmy @ o) 5 (T (I NPz, AL WL o759 A STy
¥ 32! TG | G917 G2 T oo 2ead
Gy BFrEIdiere ANce sesefd «ivte
e -wfowe! Bivw T 27 | @907 [fon

12 - (P AR W4T o7 @ Mtag
(Rl T JW@WWWW®|

7.3.1.2. Wﬂli&@mﬂ (Four dimensional Evaluation) :

M Groland SETIRCT bWNIEas el i WMeaces | Grweg o9 fasifas fora
A€ G WGl & FEACZ | NAIfb 2e1 SEiae [Koaael (Value judgement) |

7.3.1.3. «ifawiet (Measurement) :

AR 7 (@I TYCF AFo (TANRER ARCARFS 74 7 qw Fa 27|
i (FICA TS 1 QT V0 (Fi (@) FoAN TSI ©F 747 FT dFH FACF2
o{fa=iol 9Ca |

(P

[Frm st Joee==a0 0=

Sty



7.3.1.4. EUER € 2RSS0 2114 (Different between Evaluation & Measurement) :

) IR iR e e 23 | ) ARl A o Rz 7 |
}) R G306 GRIRIRSF (Continuous) 2)  «@ft «afo ffves aifemt
=R wiffbRe Afe |
©) e e M wdse @ SRS ©) U (FETIG e
SETTR A1 8 | ARRS T S ol el 231 |
8) EUIRE @b Sfbet elfer | 8)  oifsIl SCoFIFe  elfer |
¢) EURE RS omel zone @) olfae AEeeE FEpee
S (B AR T | Aol #Ifsiol S0 |

73.1.5. fqee e PGNEICE] AraiETe 8 wFg (Need & Importance of Evalua-

tion in Science-teaching) :

R - Mo
K]
S ] ACGONS]

e 2o AT
Uil e AR

o2l o 5 o

ICHICKIEE]

frFiare foloremie

4

16*1512@*1(.% e P

b4



7.3.1.6.CeTe (< ﬂ-ﬁﬁﬁ?lm (& (Techniques & Tools for evaluation in Physi-

cal science) :

— 7@ (Observation)
IR R —»  2i%wtz(Questionnaire)
—> T\_ﬁﬁg Sl ——> Wﬁ et (Creative activity)
v[\g ;
— (02 (%1 (Rating scale)
= ST —» IS (Interval) e ©
o — P (@ R T (Record & diary) @123[2[%
B EURIER! 209
o [
- ifge
" — ?| P Taaas
1 20 Tey- e
. SO
(s AT
i farfas By EISE
A y SIS — ]
e (oifaa ﬂ@ﬁaﬁsﬁf
e _ | @ T
TR —pcaifie RS
ani s AR
G Sk
_;\'SWT'{‘?{% cfe<s
gyt CSi — et
SO G
e - REoEED
- SO ﬁ@@g
A
e
| afews

St

Sro



COTSEal RFER SETIRCE (P Soieae el Toits ol a1 TF---
S ARG Srrfefes ST« (Evaluation based on long-term objectives)

 FEeER oo fes ST« (Evaluation based on short-term objective)
1) e Sresieies Temaw

R foeta e AR AR T2- 20T e SRR Mt i Se Re s,
TSI, 23, STe7T, (Al et eefs 5T €t | @39) Sraraa fefere formiditn
SETIRACS AL GRSy T e ez a1 231 |

o B IETRA MG elfel

o 3T ST

o O IENRIAN SR feT 251 - 2Tl (Obstruction), 2M&62 (Question), Wﬁ
et (Creative activities), (A0 (%61 (Rating Scale), A=FI<HE (Interview), (FF6
@R BitFdt (Record & Diary) e |

2) e Sriiefes e

coToRiE R BRI S I610e (e S JA-G, ([, 2], wFel
o (AR | (RAFCF @ SATNCIT IS M #rwidiar ©ifgs @ (Theoretical
Knowledge) @ q572[{5% @I (Practical Knowledge) S1&id (< |

T Srifefes TeURCTa smfowfy 29

[ fofee srem
L R o
. Paus e

IV. IR SO
I. fafeesrer® (Written Test) :
A> o o
B> R Seaadl o
C> WHfes o

Y



(A) oL e
b7 RTT—
1. {a¥©Teas (extended answer type)
fafon Caeaifas qhar famel, i, foware Al wmfe e w0 23 |
Tuizggel - 1. fowem #faRsiica CO, shi-2afo (o7 |
2. RAGHZICSR R 0 3 |
2. Tafge-Teaywdl (Restricted answer type) :
GURRCE YA SR el SIS FCFHC @ ({78 *tiig sy ferite 3.
Tzl — 1. AfSwreTte (G (51 |
2. #RERlaNCa CO, efon Aifefb Aawsel 7R (=714 |
(B) A Teayd e (Short type Question) :
U 2THR CER el SCAIFO AT G T =i s1cey ferite 23 |
Tnlgel — 1. (STerifiaes @ aptafas AfEtaa ey ufb st (o |
2. fquistsa e e |
(C) 4 &= 2 (Objective type Question) :
QeyfeT oG-I 209 A |
i) To- @S (True-False) : RIFSG ey 71t e of orare =71
Tizgel- @It o5 g | (3Tey/fe)
iy e smief | (T /i)
ii)  FTvlofeam T (Completion type) : AT ToIYG =% IR ARFG =)l TS 27 |
TR —e AR |
ofte e oz |

i) I2-b ST (Multiple Choice type): GCFE A% T&a(b (A0 W feite 27 |
Tl a) 0SS SIFTG 2&- CH,COOH/HCI/HCOOH |

o

b) AN Fwioe i 2o1-2reTg/ fesw/ (2o |

580



iv) “IE e (Rearrangement type): UG (F9 RO (R fofers
THCEH(H N LT AGNS 23 |

THl- 2N ECFT SR GC Aere-1) Na i) K iii) Ca iv) Zn
ARSI SIgerCs Atene- i) O, i) H, ii) Na iv) NH,
v) AWe-mi S (Matching type):
BB Yo A TITBrE KGR AP 791 ZJoA T30 23 |
[CETEE

AT TIEE
(i) R omief (i) Sl
(i)  Arees (i)  <w
(i) fare omiel (iii) e
(iv) i = (iv) e

vi) ceifefaei s (Classification type) :_ qCF(g RU+ (aCaR fefere gom
AT K (AT -0 77 bfeee F00 23 A Tcelfige = |

Tr-errcfige mibee bizre w9 :
a) H2S,NH3,C, CO2

b) HCIL HNO,, H,SO,, NaOH

vii) ST SIS (Analogy type) :

G2 TSI AT 2w 1o ¥Tw G Ko 51 Witz | @ Fde fefere vor st
THfgRoTe b +mfb 75 FHCe = |

Twigge- 1) Sieal : ACRGE o e
2) AT © AIQFH 1 A 2
viii) TeZ S (Recall type)
oG @97 [T T G0 WG *T 1 A 3l AT AT Ted M 23 |
TnREd- 1) 2GRS Snited Aifafers i 5 e
2)  QARBIANIAE ACE AN 2

PR



oL TS J[94l (Advantages of Easy type test) :

farpel simfos oI 47 (TSR TG
— YA TSl
TS AT 9107 | < oS S RIERECEATIES
AR GSERGIED]
TSl Slotaa Al RIS THMICAR ]
TS SAISISI 19T < > |SrerRg AT STS TR
SR REEERER
EUDIERIRCSIRUEASHIEE B
AFfadifte  c=ifa [“@mtes fesls do]

ﬁtm?rwi

o SRl > CEIe @ oI
ST T T
fReegere eefel Al

\A TEMI Toold 2ol

e Teayd SrerwE 44l (Advantages of Short-answer type test)

TR B <A (AP 2] TPl | A |
B SO FI TR SCATFIP IS G HAAH TSNS LS (AT SAR612 I |
2ITSF (1R, A o AS S TR SICoTFIFS 3 LI (L |

Y Teayd srer e Spjfa4l (Disadvantages of Short answer type test):

AR AT TG<] LFICHR AT SCATFIFS |
B Aafere M Resama S mrel Qe A iade el ARSIt oA St A« |

SO



(i< Sreia {94l (Advantages of Objective-type test) —

SRR AR
Feliefel @ Jiene doRTe
SETIRI BN I
FRCH TP AT
[BRIOERIFARS
SfgFeq
i it ety
IR NSIT

C?H/H@a?@l@"ﬂ?@‘ﬂ?‘[ﬁ*ﬂ (Disadvantages of objective type test) :

SO @ 2Rghe AL @ FATFEHIy
rpIRiers yeeTola g e sl R =il
ST R TR S 2113 SRETR R 1]

1) ofRFeEw (Oral test) :

G AT AFrFS @ AT TS AN - 0 LTS T AT wH e
@I 2T A FH |

o Cf oS A ¢

)
2)
3)
4)
5)

AR 7ifEe SRl e TR el A |
R Te<y AT el #{fFwlol T 1T |

CICHOF FIC-ACHT T FA I |
ST TFMICAF I8! AF |
(A I PRI RITSR (o741 7518 72 O FI0Z (RS A I [ereees |

289



o  CTfAF e fayl 2
1) GRS SO S TR 7S (MR 73 23 |
2) S A ST Sl 2teF Ted frve L 77 |
3) e NS S Sl (R 2 1 8] 7 |
4) AR R SUa TR @ 77 (TR 2 1 41 | (-7 o1 Sy |
) eyt e (Pictorial Test) :
ow, &l eigfon M FEFRFR S@Its el AR S (F ST 2 F 24
St Hausi wre =l (Pictorial Test) ICE |
UER Sk EE(CEE
1) & @I o Frdiong g T i<l Fa0e 967 29 |
2) SR @ @I CFa RS SR e foa (rewt 23 | foa St e S
QT ACd-
a) (I ST el sTest Freia T 23 ©f 4wl TS (71t o |
b) I TGS foware Caf+izy FrrIdia qaics coicars fea |
o) ffen et oighs @ S it o Tia Ao «ige oite Srove el 2o |
oa«slt ST A, TRFEFRY Teaudl @ (e 74 GA0a STOrFICe (e (0o AT |

IV) FzifaF orer® (Practical Test) :

TR e T2 Sl SRR & (X STl o] 219 5411 23 SIiR 1921183 Sro )
(Practical Test) TeTl 2 |

SR G, AN 217, (AT Al erefon M Frmivm azifas s mem
27|
R @I T IR - AT A e, A IeTe eTizea] 7] SIas
TR, SEE e, TSI wrel 291 SIS (Oiel M3 23 |
73.2.  #A-ofaFE (Lesson Plan) :
ceferees ffie ez ey ffifere Sy (it ey RErcee i s sites
fael 2et  Alg-~Afaesl |
Lesson plan is the title given to a statement of the achievements to be realized and

the specific means by which they are to be attained as a result of the activities engaged
day to day, under the guidance of the teacher.---N.L.Boe (Progressive methods of Teach-

ing in Secondary school).
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7.3.2.1 S Ag-sifaama hﬁw (Characteristics of a lesson plan) :
i) i1 A e Srael AR |
i) e Mo oty 3k e Smaid s w41 203 |
iii) e Mge 209 3k (I REfEETs oLy 2o 2 = |
iv) “o-sifeaeia e e smeae o At A2 2 |
v) #Ag-sifasmiE M o € Ton IR AILE AR 92 A |
Vi) l1-oIfTER T R Soige e SoRraceld ik FeEiiie Tgaife

IR T AT |
vii) PRI SiealfeR SErRER I AR |
Vi) “ATSECE TG-S @R Review €3 Gel) ST e A |
ix) -sifZEEa, RS I MMt (It AIFRe Al @t S oI
Tl Rt |
X)  RERSE S R o Soe RERel- (e bt siafs Srad A |
7.3.2.2  olis-AfswgEn W{[ﬁﬁn‘ (Advanteges of Lesson plan) :

a)  AI-AfFEa WAiEE ¢ [ e 2ea Rdime #iie el S
JFICO AR /A |

b) R AR - REFme-FI0s S2TE 20 AR IS |
¢) AfRERI-NIEE ATIET 2Nt Tedeol AT R FEndial 72e RS 2N |

d) i Cofaa s sfifers Rum-o1wel , [KE wmfs, id-12rRee Soimae, JIFcare
2ofs 7 frgs e sia WPy Mre 23| 9= et frss aee [ERiBes Soigeia w0e
Al g% R it Rl S 12 23|

e) F HAfFHal SRR #Ao-AICa Fce RERIFTR St @ Al w1 IR |

f)  AG-AeEace TR ¢ et e eol vy (renl 71| T (@Rite AG-Hi
I PRI 12191 TR0 Sl T (o Review €= Drill work @@t AA3fGe
STl 712G e I (ST 78T 2 @GR Rt #1100 arefs 561 et st

7.3.2.3. A-oifFE=7 il (Stapes of Lesson plan) :
1) SICAEH (Preparation)- 2SWICT GIGERCEN
2) ToB%ie (Presentation)-2{ToMIaa & |

3) el A SSrae At Ui (Application)-siSWITTa (<t RS e
wfwerel-AbIR Tl 22-HERE Srasly S |

PY-Ttq



7.3.2.4. *lo-lfaTamia arag:--1o-faeay Feie Raaaf Gl s =)

1.

RmteTca= I cuifers
Toprs/ PiTRaTsT <TSTe IBEEH L
C)IERE TR [CE UL
[RGERIER I
G FT IS 2N

7ifere @« (Previous Knowledge) : (3 SAHITHE 2ITIC 2(I ©f [T 20 (T 3
Gl wElE | grweg RERdios [ 6wl wite eref forice 7@ (@i, @, v,
Yl Byl fefers ceval 2 )

FN AGAE RLT-ATLFNZ (Expected Learning outcomes in terms of
Behavior)

R oi7 B i 5 Sivge 7ol Fa0e ARE-29ii @i, (@Y, e, el 2ening

ARCARRCS foTre 23|

(i) WTEF-SAGTFOT 215 2Zced (+iea Frmdiar & & e Fa0e Ak, Hacs
AR O /B1CS 21 |

(i) CRFS-ToAq 1o edzree e Frrdicers ffew facae a) gorm
b) A- G e 21 ¢) 15t 1 d) =R 21 ) Tizgel (el dghod
FACS AT |

(iii) STTNTTF-ToGFH(E AT M FR-SI0= Tl At (@i [ (wea el
A0S AT, [Afeq afafes T AN F900 AFE 29|

(iv) TFOReTE-H SRl Tolaas #i1 iz I [few fog wiwre ik, are ey
AT el AITT BT, e i wiers sk 2ol

A - REFITE TS A1) Tl SRTS T Gy Rl R B Woag #i0
CAe 0 |

frwal- (e TR (Teaching strategy)

(i) Prae = (i) Pree oTe (iii) e (iv) e s (v) Rr-eme Somae (vi)
FIFEICET I/
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(i) T : Sotaaiba AN @I T3 |
(i) o= et : THITHOF SIFols o1 AReNsfers () TN (&7 201 |
(i) Tomag : MR (e wr@afe gigaiefenes wewest ferre 263 |

(iv) Tt i : oiioni FICeT 2 QHeNTE Sogoie TR S (Fie| (FI 2Tt (Igel,
Sl SNifEa 2epifv) e AINCS ZI-9F Brar F0 2(J |

(V) -2 Torgad @ TolaTH0 STt S IS TP [ [ 91 o
ferate et

(vi) FIFCATES AR : AW FICeT wrgsief Ramef/ dmenfr @ire fordre 2a-sim
TrE A |
6. W‘T (Teaching strategyConsolidation)
@ THAGTH 2Tl ZeT O AF-IALCT] G ST F00 B(A |
7. e (Evaluation)
SETIR S0 SoAGFROH A S, (14, 2T, Tl [ e LA e |
8. fafeT as {ga1 (Review and drill)
G2 TTH ACTS AR Gy [0S I TG 631 e 201 |

7.3.2.5. Ifw-Frefawpierces 9.9 2lidew- (Expected Learning outcomes in terms of
Behavior)

- RefmeTCaa R.9@ 210 S f#f® Practice Teaching 3% Final Teaching RR-Tz-

1) Practice Teaching €<¥ Final Teaching ‘{Iﬁ? Method Subject (First Method, Sec-
ond Method) @3 T5 F40© 27 |

2) Practice Teaching <3 &=y 4G &% fitet iG BfEmiG #i19-oifsai e Fare 26a |
(FIATT > & 6 e 2ress e -6 ofeif)

3) efsfb 9@ &0 100 Marks @F ©=19 Final Teaching #1<Sr fite 21 | Final
Teaching @3 &y 2lfefb R0 @93 T219s(H4 (External and Internal) &1 vio ot
A1y ~AfZF3 (O FACO 27 | I AT 203 Practice Teaching @ #GIT! 2 Final
Teaching @< &) GIRIT T AT < |

4) Practice Teaching @3 (%(g Lesson plan (FTF 77 REI-Frsacs MG S
(Approval) SR 0@ 27 | AT 217 Rg-Frsss/ Rmpietcaa eue s Mo
'executed' FE O 2F |
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5)

6)
7)
8)
9)
10)
11)

12)

13)
14)
15)
16)
17)
18)
19)
20)
21)
22)

Practice Teaching @3 3% Lesson plan @32 @G Note book (oZ(=1a WMt (JC=e
A4S 203 | Supervisor Note book @ ef* =&t frmia Frwel Mg Tol-@ i @fer
O A |

Lesson plan [«(e 2I0® o1t 207 |

FTICN AT T ™S FICS Z(J |

(T 3 (G G217 2 ([0 ATICA 5 1 |
cIfel =jefaiia e e e 209 |

RITER (BT 1% 26T vEw |

Chartdl Model @3+ 263 MEHI 0O *F (@R 71T s Bt (i’ ~iFeia
(A0S € TS AT |

(T 1% Teaching-aids #IGICIK (F(Q TG (BT G 727 T 77 |
TP BIG Al IfHF AL W(WeT B T ATAE (713 |

Teaching-aids STl 2IGICIT TR SR A2 FACS 204 |

ATAIECER RO sAioviv-elf e wep@ 2re 73|

ATITAIR T AZST (AT IO, AR 2fS, Swlze! (AT A 70q (it 27 |
PRI S ST Seoiifes w40 203 |

*rRRiora e Pointer il 9l 5412 SItaT |

B5i6 (TITAIF CFCE Pointer I921F F41 ©f6© |

(I A1 BICE A Be A O BeT 54 G0 1 |

(JTC 1 BI6 eleT T 5eTt =l |

AT (TG AP FACO 20T =R g HF 24 (O Jo I FH0O 20 |
Final Teaching @& CF(q (I 331 Skill €3 AR B9 @zrg (el Sfbw-(Tefer 2et

(1) Voice exposition and Delivery.
(i) Presentation of the Topic.

(i) Questioning.

(iv) Use of Teaching-aids.

(v) Black-board work.

(vi) Student participation.

(vil) Lesson plan.
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7.3.3.  Corofaee M AG-olfaFgeia o

A1y AfaFga -
| BGIGE &R O fEmecoreRem | asas it =l iiT-wHee 2iErgites
QeI R ceifore wi@s ICE GE A
tfaas et = i. AIERINCT TS 2o

e so e |ii.  wifICEcad o
iii. RIS ANGHI, I @

B
iv. VA0 ARG ST I
oI |
V. *o[ PSS TIRCGITeH 2igfe
Vi. GITEA 457 8 A

TSR 219 -+ -Ffere Tolgas

o I BRSNS oL AL:
&3 2AICoF 1T PRI (@R e AL Seie 03 (e 27

i eI QRGITE 2o Sl ARG APTHE A 1N 8 AP e 7wl
FACS ARE | (SR[THETF)
. ATFINE QRGICT 2o T ATAGT TFAS &feTd <% 99 F00 A |

(GITLETE)
iii. AN 2RGIE 2wfox NS @6 F0e 2AIFT | (SITETF)
iv. 2RFEFsita 2egite aefor Rl FRiTe 1k | (GITETF)
v. PRI RIRIGIe iR Sy RIRI o1ite AR | (GITLTF)
vi. 2RI RIRIGIEH YRefod Am il “Heel FHCe {0 | (@I
vii. 2RI 2GS 2o Awio TS 2R | (RIFF)
viii. 2RI SLofm ZIBIGITSH TGS Sl 722 391 23 O FRe FACO AR |

(GITETF)

ix. SN 2BCGITET 2AEfoF Ty 229 T ToP oo S AITHICS IR FACO

AR | (HTAETTF)

X. IR S eefol TTeEs @i e wEe F4e SAIFE | (TFOIETF)
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i, CIETCA SIS (I ol <2E IR 2 i, =R |
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iii. 2GS @ETol T 2 iii. 11
iv. RIBCYICER AR FZE 5O ? iv. 11
V. RB(GISAR AR ST S ? v. 11
vi. TGS AR T ? vi. 21

NS ToFo /Mol (T /FRR QTS Tolael/ S -

TRy ST T AT | fort e TeeRel | “we FIFTATE 72
RGTETR ANTETE - el Toac:- 5, | Tgot Awhe Hrmes| (<5< 2T
SIACIICE] B, (4G | SRR SARERANCR | DIFCICE
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LRGSR AT T | @1, @R ARG | Acaieas apRfeiecgite defon
Tfen @ Ada (@9 | zfEgice dwfen | w9, dreaw S0 ACHEA
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& ffew coAGifemm & | (H,50,) | T @ Rt ||
*MICL GF oVl 267 I |
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fe -

e AfFel (=ifire
@R QY ZBGITSAR
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SICSR ZRGIEE
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NGTCR 2T AR Gy s 23 REaaga AT Sl S0 |
STl AT ST 2ZCGITE 2o 2ATING 7 AT Ty, 217 Tgoiifs,
s, i, s1afs, Ficer, Todel, w8 2BGITT 2ofs *[71T I |
S[FTRITEGT 2l

NG AICHT AT TG AT R TR o faifaie St 2 Fa0ae-

i) (2GS S 2

ii) 2Egte erafeq et w2
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iv) feifEns wl 2ol S (! g F A2 I A 2

eI~

SIS 2ACHR I RIS i) Sbelors #ifse 2020z [ 71, ©f Siea &) e

i) AT 2IRCGITE AT Gy TG AT =) @fera AL 7 |
1) SN 2ROGITE 2o Ty AIfofs 967 |

i11) S ZIBTYITSH STATG FrOICI A2 I 27 ?

PRI

i) AT 2IBCGICE AGOF Gy ATANG I AT By

i) IRl 2RI erafea amEas Twe 12 ¢ Eif el 51 |
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(BU, 2013)
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1. o (S calfer)
2. oI5, OIPNIEl G Wi el (7 ()
3. AP e (I cfer)
Tomieesfer 2o
fafen 417l (Concepts)
B¢l STl 3752 (Behavioral objectives)
ToZNR 0 H@ Srusial @ (Through provoking questions)
Rz REFTRIRSE Ai#i (Using Teaching aids)

A1g-77IFS 4o GlaeFlus Enizael (Two lesson error related
Life-centric examples)
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