Appendix - A: Blueprint forAchievement Test-I
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Table 1
Q1 Q2 Q3 Q4
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Note: in ‘()’ marks is for optional question marks.

Appendix - B Blueprint for Achievement test (I -V)

Achievement Test (2-5)

Note: K= Knowledge, U= Understanding, A= Application, and S= Skills
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Appendix - C Blueprint of Achievement Test VI

Table 1 Table 2

Table 3

| |
I 0 O O N N 0 G O O 0 N O G O

Note: in ‘()’ marks is for optional question marks.
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Appendix -D Achievement Test-1

Researcher Guide
Ashok Nakum Prof. R. S. Mani
U slLot

A : 2 s4ls 54901 50

Al HIOAL HOYOL BIHL URellell 529U SxALoL AL

W, 1: AL 200a ds(Cususdiql 2003 [Aseu yRis s30 sxast 2L (13Q)

1) 54 glan Al 206 oifas ¢a?

Bl) QIO ol) sls 2k 5) W@zl ) deadld
2)  <AlAAL usl sl vt ulazifag 9?
wl) QLo o1) sl¥s 2il4s D EIEER 3) Uil

3) 54 [Qad vz 9?7
21) HIUsH DA YL A, ARAA 20 2L Sdl o) HIUsH 0 4l 14 2tis YAl [Azdzal 9.

-~
~

5) HIUsH, [Besreld glapll < o @9y U8 €9 $) HIUSH HISL orElld glaBllel 6 Lo S €.
4) ol Hid U ulsAL 2D S A Geled 21X £9?

Bl) 5160 SIATSALDS o1) 314 B[54 5) SASLHSIoY-A 3) SAALH2I5Y<
5) «ilAL sl 56 Mang 9?2

I EREY 61) 24 522 Yl 5) 22 522 4l 3) [Rieaz
6) <llaic Usl 59 sleadad aalos wlsaedl lusy 92

) ZnO + SO, 61) HgO + SO, 5) Fe + CO, $) ZnO + CO,
7) 59 UEBAL GIRL ALd, s Hidl g Hodl asi 69?

21) nalélsza o) [Resaq 5) Qisy< 3) sleadaq
8) 50 UHAL 22(RALA AIMLL USAIUHL Hy A, Geee, AdL 422

21) Hld + H,S0, 61) Hid + HCI 5) Hid, + HNO; 3) Hld +uLeil
9) sl Ay euesile 9?7

»1) H, 61) CO, 5) SO, %) NH;
10) 2A8dsil He U8 w12 a0 wlsael 56 dlusy wa 9?2

21) 0,414 61) Hyal 5) Hld SIHSISAIOS $) Ul adl <l
11) wiudl 2400 nlsaidl dlusyss 92

St Ha 9> ?
1) HS, 61) H,S 5) H,S, %) H,S0,
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12) <l U5l sU2AHLd AN512 H19 9?

¥) C o) S 5) N 3 |
13) A 2updln o 54 92
Q)‘l,) CzHG ("l,) Cszff) C2H4 S) CH4

14) SEAAIHCI 212 ulsal sl 59 dlusy v 9?2

W) ([ sdlzlg of) SALDA AR

%) DADA SAIADS 8) Sl €IglsalRINg
15) BiIcSde] UM Y2 52 9?

2) CoHan o) CoHansz  5) CoHano %) CoHansa
16) <flalcl WSl s Adrd €lgistold £9?

1) CyH 61) CsHg¥) CeHs &) CsHyg
17) 6242441 Usl [Asisgisy<ilszol Hi 56 {lusy wal £9?

2) 6424 o) SYIOA 5) 642l 3) Ui
18) sitetifsulas 248 A (Sl A4us Hd 92

») >C=0 o)) -COOH %) -CHO %) -OH
19) Sl SaivizHl <A1 Higl 514 (Sl A 2¢di?

») >C=0 61) -COO- 5) -O- &) -OH

20) sAils2le WY ALY AUSHL BULIL B 5151 UHUY HID £9?
»1) >C=0 61) -COOH 5) -C-O-C- ) -CHO
21) <l Higl s20 saraauzqgl?

w1) Wl o1) YUAA5UASDS 5) ull@zz19elq 3) Alsasuile
22) £ [Busla uHe [s26y-24i 264l 9?7
») ~-CH,COONa* o) -SO,;Na* %) Na'Cl" $) -NO,Na*
Q.2 AL URALAL VA5 ALSAUL SrAL QUil. (138

1) 2UE[AAU DU B 2US[AAU ADBAL 6L AIH QUL
2) il suudl 2o wla wd s
AgNO; (o + NaCl 2> ?

3) [HeHLdAL ol BeerBlL gvil.

4) U5 Qs 24 92

5) iHiuL sxelln glapldl [@2uu us Guz 2142 syrudl,

6) G012 UEH[d2lPAHI[AAL AL Beuled Hi 541 6L ueldl Uadsl daLls ad 972
7) (M2 202 4l AR 2u512 2] dni Cedl 202iersdlL syual.

~ N

8) oYNAlY sl 56 9?
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9) HIAIMR 5l 5¢ 9?
10) CH,CH,COOH <} IUPAC <lIH 4l
Q.3 {13 NridL Z5ui oraiel dvil.

1) ZnS i< ZNCO,<iZNO Hi 3Uidz s2al-dl WAL <UH syrudl 24Bs ulsH qvil.

-~

2) <l2 2uel s ulsal uel s
. 2+ H,0u2> H,SO,
ii.  Zng+ H,Of = Zn0, + ?

3) UHA25AL 2124, 9? 0A2AHT UHHU25AL AHMAL

4) 2 Ul s ulsal uel s
i.  Ca(OH); g+ CO, >
ii.  BaClyag* H:SO, o > ?

5) Sladuizl Sadiadl adiaz sid ddl GuAlL dvil.

Q.4 AlAAL Uil [QAIRML sxae, Quil.

1)s19415164eAe, C-C oifill 2UHI2 4{[s21, 521,
2) 2U6[A1 i2i2d 20.01 M glaw-{l pOH ol

11l the Best

(4342)
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Appendix - E Achievement Test: 2

Researcher Guide
Ashok Nakum Prof. R. S. Mani

AARUMRLS citlol el el UL

AHA: 1 SCLS $c 2Jel: 30 90l
ysl 1 : o{lA Al ysllett A0 [Aseu ue s3 cvl (€350ll 1 9JR)
1) dWell au yellaw ug ®.
a) SF, b) SiF, c) XeF, d) BF,
2) ollActMiell sl oltell oitl cloue Wl auR 8?
a) HF b) HC1 ¢) HBr d) HI

3) Wwstgatdl stolol URMIQRAL . . .. ..
a) sp’ el sp USWL YRAA B. B) sp el sp? AsW YA B
c) HIA sp® S YRAA B d) HIA sp USWL YA B

4) olAsumigll 53] Ul B?
a) S b) H,S0, ¢) H,S0, d) HS
5) ollAotimiell sl QML slolol YEL YEL ASW YA &?
CH;

_ H
JHC=CH oHC\CH; C>H3c)VC”3 SO,

yal R oflAell uslloll As cllsAHl sclloll cvl. (350l 1
SIEY

1) ycla yedadlws o slal sdald 8? GelgWL AVl

2) HO0 Ml s&tslo] A0 s €L

3) CIF, wQell SR Ul AU YUSR .Ul

4) BeBr,Hl 3 As2W Slal HA 8?

5) oflAetl cltueNeAl AUEA €2

a) S0, b) NO,°
ual 3: oflAotl usllotl gsHl sclloll vl

(€350l 2 9L
1) 0, AQYell it sHis oLQW.
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2) uic: vl slefglogel H-oltl Mol
3) 0,’¥al 0, el oltl sHis OLQW.

4) NO3 , NO,, NO, waANO," wullMi ol sHis osuucl.
5) NaF, NaCl, NaSOzual Ca(OH),uQulloll usdws o g2lldl.
6) PG WcRAUHL SASRl Uil A C1, HL C1 ol wecflal SAsRol AL AL

ual ¥: oflAell Uslloll UQRAR ol cvil, (€350l
4 JIRY
1) Be-Holt yellat & Al ©9cll BeH, 3@ (Scl AsUL Yo AL HE B? Ml

2) vecfla seisalesll GUAL 53 UM ¥ Be, Rl YAl el
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Appendix - F Achievement Test - 3

Researcher Guide
Ashok Nakum Prof. R. S. Mani
Aol (Equilibrium)

AHA: 1 SCLS s oL

30 918
wal 1 o(lA Al ysllett A0 [Aseu ude s3 el (€354l 1 901

1) Adclal oisfletcotoll €2 el Adslotoll €2 3l 8l B.

a) dHlel €2 B) UMl €R c) osletclel ol €2 duUR d) Atlelel
ol €2

2) olAotl Wil wcllal alalRHl scldl M2 A AR sH B ?

a) ZnS>Na,S>CuS b) Na,S>CuS>ZnS
c) CuS>ZnS>Na,S d) Na,S>Zn>CuS

3) W% alaRHl B~ Aal HBe{l Alscll AUMlel A, alalell K, 10 x 1070 Al atalell pH

oLl
a) 7 b) 14 c) 4 d) 10
) A ¢ »Y A A ulsa (Rouni &2 ?
a) elRlgRe ual yAoul b) RirgRel ual uldousll

¢) [@ot aRirgRet ual YAol  d) (Elot etirgRe wal uldoul
5) ollAotl Higll s Aell Y sU ABR3 B?

a) OH b) NH, c) BF, d) H0
yal 2 @ o{lAsil uslloll As cllsaHl wscloll Avll, (€3s0ll 1 2JQL)

1) Addota oldelld Adeet s sdala 8?

2) [@Quuial Adaet NeA g 2. GelgWL w.
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3) H,0"uel HF A sl ARS 8?

4) Wl ol dAAls0U AANLS Al pH A Aot €l

5 WlWldls ua st Welsell As-As GelsWQN vl

U4 3

1)

2)

3)

4)

5)

6)

U4 4 :

1)

2)

: o{lAell Yslloll &sHL wclloll Aul. (€380l 2 LRl

Gelusoll AR GeleWL Ul gsHL Al

(Aol 8RB wlatellsQ Gelgl WA UMl

Adest GUR clluMloto{l UAR cull.

gsolltl AUl @ pHHUIUSH.

K, 3ol K, dRall Aol ddl

CH,COOHolle1$R slalll olotlalall MI2 oS /Uol-dUANSe] A lswL cull.

olAotl Usloll (ArqdMl sclioll vl (€380l 4 YR
Yalldl-olsu Adeol Wal dol- olBU Adcol GELSAQL U AUl

HFell ul2Ao{l520QL AUANS 3.2 x 107 . HF oll Qell 0.02 M slaQMi (QQeel gl

oLRN. alattHl %R ottlley U1 Mlos (H,07, F~ el HF) ol Ulscll wad pH 2Q0.

All the Best
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Appendix - G Achievement Test: 4

Researcher Guide
Ashok Nakum Prof. R. S. Mani
sleglstolat
AHA: 1 SCS s ol 30

L
usl 1 o{lA el yuslloll 20 [@Aseu uie 53l @ull. (1 911V
H H
o \H H
1) oflActiuiell H 53 yaug urld 87
a) Al A& b) UdRd WA ) el oyHal d)
AR et

2) oflAstHiell sl sleglsiolet oell?

a) CH, b) C,H, ) CHO d) CH,

3) CH.~CH=CH-CH,e{l HBr W Bl scll Hadl olux olal 8°?

a) CH,~CH (Br) ~CH,~CH, B) C;H,~ CH,~CH,~CH,

Br Br
\©\7\ ©/\/\
) )

4) oflAstuiell s o, p AEAs UYs o112

d

Cc

a) —CH, b) -NHCOCH, c¢) —OCH, d) -No,
5) Qodflotoll SR MAt WA Q¥ -A1CT, slIHL 5l 58 oluxw HO B?

a) sl Aodflot b) RS Aodflot ¢) At JcUsS d) AASA ol

Ul 2 ¢ o{lAell wslloll As clsAHL ol AUl (1 918
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1) CH,~CH(Br)-C,H; o TUPAC olt™ UL
2) RRARARs [Qrauust ylsal sl sdcua?
3) Aoofletell YriaHlel AckRs Als WA RARAMS Ul sl 58 ollux da B?
1) g3l @[Qad dul .
5 WUlotoll stadcloset WA ulsal 48 olelcdl ollusse] TUPAC ol AUl
ual 3 @ oflAotl uslloll gsUL sclloll cul. (2 218

1) ALRld ulsaell A GelgWL Al
2) oltRRlla YHuULSAL AUl
3) Kool dlollae AVl
4) MAotell Aol (Bauf@l@ vl
5 AL slasioladl ellPlAs uxuesdl Al
6) Olodflote] olleFEaletl AVl
usl 4 : o{lAsil Uslloll UQRAR ol Aul.

(4 211
1) Glodfletell R_AAMGs YRl Al

2) &solll cull : wlcKlotoll aloticle

All the Best

145



Appendix - H Achievement Test-5

Researcher Guide
Ashok Nakum Prof. R. S. Mani

HHA:

walaela st

1 scls §CG 2181 30 98l

ug 1
21Q)

1)

2)

3)

4)

5)

yd 2 -

1)

2)

3)

4)

ol AL Yslloll 20 [Aseu ude 3| Al 1

o(lAotl Uil sl cly) oflatslGU cly 8?

a) N,0 b) S0, c)NO, d)Co

56 pH cld] cRUEL WRlloll otioll ARS 2wt 58l AstA ?

a) 6.1 pH b)4.2 pH c)7 pH d)5.8 pH

sAZls AlAotoll WRAHL 58 HeH Alscll AE B ?

a) lppm b)5ppm c) 25ppm d) 100ppm

sl Wol-wQueo(lal WWAELs sUA sl ?
a) WA Wleaall 5U b) U RAetell sAA
c) el Rdell sAA  d) Hledt Rl sA

olAotl Hiell s WUuMs UgNs B?

a) 0, b) SO, ¢)S0, d) PAN

olAotl Uslloll As cllsanl ol vl (1 9J1)
cdRUEL wellell pH Ul UENS cllyell SIRAL dll 8?7
Wlettott Wglul sttefgeo{l Mo Alul decll 8?2
GellollHl s Ay aundl wellell 53 ugNel ad 87

W Aol clRe] visel sall cuyell aa 87
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5 BOD Wed g?
usl 3 ¢ oflAotl usllotl gsHl sclloll cul. (2 9JQ)
1) Aot e Auigl cvll.
2) uslal AAUAMs yu-YrHAe(l UUA vl
3) gsUL wallol Aul: UCHRCAL AUSUSS UEUSL
1) FcAsllet WA stolat WeAlsUss BsiSal 53 a2l Al cottd B?
5) $lecllatslal ol HI2 ugnsl 3 82
6) gsolltl dull: ool Aol
Usl 4 : o{lAoll Usloll @Ml sctoll Aul, (4 911
1) R9sRl UgMsle aolls:wl 52,

2) Ulatell Wellott aidAE2A NRQ0 S1E URl ARl cecll WS AVl
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Appendix - I Achievement Test-6

Researcher Guide
Ashok Nakum Prof. R. S. Mani

U stLot

AHA @ 2 sQls 54 9L 50

AlM:

HIOAL Yoot 1L USllell 5220, SYALod HALUL

U.

[Qeuol A

1(2): <A<l vuel oouL yal. (1

%49)

1) NaCl<i sttelszeidl ulsaimi G 2L €9,
2) CaHz, CoH4 il CoHep Hiddl C— Holsdols_ Hididdl a4 9,
3) UstaL AP A ALdlE am .
4) HNOsHI iA<ls70L <l szl 51200 214 9.
1(o): ARl vRL w2l quil . (1 @)
1) UEHR SPASALDS BUAAL U512 A,B,9.
2) 62421-1,3-315AH1 AL 5164 URHIAAL A5 sp, sp2, sp3 UsR-L £9.
3) ulsn syzaidl [QaH Horor U5l 49 2L UslAasiedl AigdiauuHIHi .
4) [A5au1 1 ox0L ULMBLL [B1g, 2301 9.
1(5): AlA4l oxizsi oAl . (1 2@)

Y o
1) CH3;CH20OHzvils. 1) Ul
2) C - Hofagous Qe 4y 2) OH™
3) zlulzslazel Yoo ugis 3) oA
4) 454 ol [Fudls 4) AUS2Isy Al HISALDS

5) H-oiy
[eua B

2(%1): ALl 2uual As(eususdi-l Aoy [Asey urie 531 sxalol »il. (1 20)

1) <ledal Usl s Asyaui siezsel [P wided 2d 2l ?
A) CH; B)PCls C) NH3 D)H,0

2) laauslsizinierauisilasialaauziquHBrauauls1s24-41.
A) 642-1-85e B) 642-2-3elC) Ur2-2-Sel D) UMl

3) UEAA=B o1l 2B Adl €A, dl dlAmizl s [Aseu 41l 92
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A) AGO>0 B)AGO< 0C) AGO = 0 D)AG? = - RTlog2
4) AR AIUAE AN 8] ?
A) zla ez B) Uuz (Mat C) sizd Mt D)yis

W 2(1): (LAl 2uaan vila sexaiofl usdiqi sxalol 2l (1 2@)
1) BeF& PH," <l 4 oiHI2iL vl
2) wRULRs YYU-HFHA i UstARAE(S YR-HHU 4224l oA dsldd QUi
3) DAl [Rea ulsal quil.
4) [A3d ulRadlmi wendldar Hidl a5 A9l REHiHL Al 52512 AL 97
[Qewa €

W 3i Al UrAll 25Ul syatet Ul (2 a®)
1) sp2 %520l GElRBL Sl A1l
2) BUBIA 22l AAAA] 24A20 vl
3) (al2au suadl sedly Saszid -l quil olsuis alHl.
4) AUHU25520 2124 4? UHMAl.
[Qewdt b

. 4 <AL Rl 2510 oralol UL (3 oL
1) 10-9M Higdl H4dL ¢lalil pH 24 dell 2Ails20 21015 K, 2HL.
2) SFe Hi A520L AHMAL
3) Zs<id Quil: Yl €IGU 21Uz,
4) Bl oila2 |uil

[AeualL E

. 5: <AlAl ureldi 251l oralol AL (5 )
1) oledhladl 205 ulsaioi avl,

224l
02 2l 2R Sas2ied el dvild 200614, 5251l 2lsdedr 20am izl

2) 13.8g N204 1L 52l Wl5AL WHI 300K AlUHLA AAHL 241l 2l AdAed ULt Al 24,

N2O4@g= NO2)
Addld 58 2010 9.15 bar $d. dl K, Kpotd ddad 2405 eotiil wiAl.
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Appendix - J Reaction Scale

Researcher Guide
Ashok Nakum Prof. R. S. Mani

Reaction Scale (M[d®.19aUAd)

Y Uoll:o{l AottBUAALQ ol ML Aot flat 2t Aot Y (5201 € A 2ot A HIRA gt QA U AlS a1 el L
2%9), dllla(AscudtivitetHivR(Z(R 253

$H

Qutel

EREN
Wlatewdl
v clRalcllR-

SURS
slRA ol

AA2AWQLs oits{l UL QA Ug[L sRcllef ULR W RN ALY

oltlot GLol AMorell Mol UMl Host el .

w

Ygm ol 2l asuiBesl ua sosclloll ald Adest 12 AMletclioll vlAs{l AMY
Aol gqeet uHd Al &cll.

URLMLY otyotl ad URHIRle{l 205 cll 2ttt U USAL .

YUl AN sdl el Al Yo&cll otyotl ad U0 ool

aA@ls wHls0L UL secltell BH olal ol ALt 53 AslA B,

URHIR U Lot olotclloll Wl BQJell AURUAMGLS Yololl ALY AHY UlLct U,

cle|n|s|x

ol AR s Yool AM2A@ s wEa Yol 531 as 6.

S

UH&)Group.8 2§ el Qawella s Ust? citioll A ol AABLs Mi(

AYSoll oA oAl WAL 2llwcats] oue) 8.

UM w150 AHAERA 5l WY gotl Ue Qaella 2w 2 &.

sleglstoletoll olall olcll wcEel HIZA AURRNeAl ARol WA eSSt AAICS] |
el Host slettalettHl ARl

13.

ULEHol AULESlol BUEsIS ol WA AReto{l ULHIRA ALl A YEL Gllotclloll AR
o€l el AYSHL aAdU| AW tlollallHl URA AL REL.

1.

ol Alsell el otcl oltd olotclloll Ul LAIRR soll URHIY oyotlell scUHT URA L
28l

Q.

WIEEAHIY St WA BcsloHiell wesSaAnl URddel s2clell 2u2ARls
sl AU dd Ll AHEes usl.
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$H

Qutell

ENET

Hletewdl

UdLRelAR-

SRS
sl o8l

1S.

Qu A2 s stsglstoletml [AQ Y uasialla ua ellfUds wHeesdl s3l asal.

9.

sL8glstolotl oitt Gl daut sltslgl vraclel ealcl 2 8.

.

sl %t oLRLAT] ugl SR Hecel afpH el Al BUR %Al 58 ¢ HIUal pH
B LA 1o AR

e.

$2clls ualQls uBaledl adi ualaRylell dstetell Ml QA Aysell A
A uAl sl ol

R0.

Al el ctotmi urllottll _ualls ulsa adl sl 8, A elatHl U Usl .

. | cfla FAsot Uil slotcll Mol 2cdetaltoll ugell wedlla SAsglet Uil
el B0 W st s ololl cdvialdl 24 usAl.

2. | ecfla SAset AUl FclRlA oitl ololld U KUl YSIReA oitl told A Rlelle]
RUYE AL,

3. | leHol ol WEsISatoll 52 ot 42l A% A setsl R ARA ALl 58l AslA .

Y. | Aodflotull otcll AYs sl W1s1A A AL [Aedot ug ol wncuell 531 asia,

U, | M3A a3 218 e SEAWL AR At AH(l AR cld(l .

6. | otcll uglaell eteal uedl 2R @ stotell usatel ulewni ool i wad 8.

9. | adluisel uulell daRel Al Yl MRl 2w adl uzouul 3l 3cll
AWLs WL a8 6 NG BofHlet 53 s &.

¢. | Hal Rlats WA Yl yglal ctolul AUl selMl s clotdl otell .

¢, | §RuaRQstiotoll ysl ura el @ Retsa ygl o 9.

30. | el % uste{l Qatel usldell ofles [@xaaui uel ealled AsA.

3. | olc{l uta(Qell 2R stiot etatattH Host 2l sl .

32. | ugld €12t HIR cdluls dludlel ua dyf Guldd sdl.

33. | R[S olttetell Rtaida sleglstolotell Rraidl wd Aisoll s .

3%, | AUAQs @Qstictotl olt A el WisReAl Rtuidal Adeoteal Reuidl W
Aisoll atsll.

3U. | sltiotaliRetidlidaot AR HuA RAeuida § aRacdel ae vl

sl .
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Appendix K Sample Lesson Plans

Sample Lesson — |

Unit: Chemical Bonding and Molecular Structure

Topic: Chemical bonding

Constructivist Strategy: Co-operative Learning Strategy

Material Required: Atomic model Charts (i.e., Na, Cl, O atomic model chat). Blank Paper,

Atomic Ball-stick Model, and Photos of Molecules (model), Periodic Table.

Learning Objectives

At the end of this lesson student will be able to:

e Explain the meaning of a bond,

e Describe the Process of Chemical Bonding occurrence and

e List out molecules from different periods of periodic table.

Five E’s
Instructional Model
of Constructivism

Suggested
Activity

Researcher Activity

Student Activity

Engage -
(05 minutes)

In this stage:

e Researcher discovers
what students know

e Researcher
stimulates the
learner’s curiosity.

Charts showing
and Questioning

Researcher makes
groups 4 to 5 students
in the classroom.
Researcher’s questions
the students:

1) Do you know 1 to 20
atoms name and its
molecule?

2) Write electronic
configuration of Na,
Cl, F, He, B atoms.

3) Do you know about
this diagram?
4) Name them?

5) Write chemical bond

in F, molecule.

Students sit according
to their groups.

Students answering:

1). Atoms are
H.He,...,Ca,
Molecules are H,0,
CaO, LiH, etc.
2). Na: 2,8,1

Cl: 2,8,7

F. 2,7

B:2,3
3).Atomic Diagram

4).Na atoms’ Atomic
diagram
5).F—ForF:F
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Today let us try to
know about Chemical
Bonding.

Researcher asks
students to write the
questions to be answer
at the end.

Students write
questions

1). What is the valance
of Li*?

2). Write down
Chemical bonding in
H,0O and CaO
molecules.

3).How many
elections in outer
orbital of Cl atom.
4).What is Octet rule?

5). What is
electrovalent bond?
Explore - Videos and Researcher shows the | Students watch the
(10 minutes) Animation of | videos and animations | videos and animation
Chemical of Chemical bonding | to compare what they
In this stage:- bonding through projector in the | think about Chemical
e Students get classroom. Bonding with what
experience they are actually
themselves. observing in the video
e Students  compare and animation.
and get directly
involved with what
they think about
Chemical Bonding

with what they are
actually observing.

Explain -
(10minutes)
In this stage:-

e Students get
opportunity to
connect their
previous knowledge
to make exact
conceptual sense of
Chemical Bonding.

e Analysis and
Explanation
between
groups.

¢ Watching
videos and
animations.

Researcher encourages
the students to explain
concepts and
definitions of Kossel —
Lewise Approach to
Chemical Bonding in
their words.

e Students explain
possible  bonding
from periods from
periodic table about
Chemical Bonding
to other groups.

e Students listen to
others explanations.

e Students listen to
and try to compare
the explanations of
others about
Chemical Bonding.
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Elaborate - Group Researcher encourages |e Students use
(15 minutes) discussion the students to apply previous information
Answering the | their understanding and try to answer the

In this stage:- questions concept of Chemical questions raise in the

Bonding in different beginning.

e Students the period of periodic e Students draw their
concepts in  new table. conclusions  about
situations and relate the Chemical
their previous Bonding between
knowledge to new atoms from different
experience. period of periodic

table.

e Students observe
others and give their
explanations and
compare it  with
others.

Evaluation- Performance |e Researcher assesses | Students answer the

(05 minutes) Assessment student’s knowledge | open ended questions

In this stage:- about Chemical of the observing the

e On-going diagnostic
process that allows
the Researcher to
determine if the
learner has attained
understanding  of
concepts and
knowledge.

Bonding.

e Researcher looks for
answers that show
students have
evidence for
understanding and
changing their
previous thinking of
the concept.

e Researcher initiates
students for group
discussing to assess
their learning.

e Researcher asks open
ended questions to the
groups

1).What is the meaning

of Chemical Bonding?

videos and using
previous knowledge.

1).A Chemical
Bonding is a lasting
attraction between
atoms, ions or
molecules that enables
the formation of
chemical compounds.
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2).How does Chemical
Bond formed?

3). How does write
Kossel — Lewise
symbolic form of
Chemical Bond? Give
examples.

2).Atoms is trying to
reach the most stable
at lowest energy state
that positions atoms
join together in one
state.

3). Li:H, :Ca::0

Students evaluate their
previous knowledge.

Unit: Equilibrium

conical flask, condenser, tap-water, burner.

Learning Objectives

Sample Lesson — 11

Topic: Equilibrium — Types of Physical Equilibrium
Constructivist Strategy: Problem-Solving Strategy

At the end of this lesson student will be able to:
Explain the meaning of an equilibrium

Describe the Process of an equilibrium and
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Material Required:two plastic bottle (different diameter), plastic pipe, marine adhesive,
Blue/red colour, Blank Paper, Atomic Ball-stick Model, and Photos of Molecules (model),

List out the Types and Describe the Process of physical equilibrium




Five E’s Suggested Researcher Activity Student Activity
Instructional Model | Activity
of Constructivism

Plastic  bottle | Researcher makes groups | Students sit according

Engage -
(05 minutes)

In this stage:

joined by pipe
from  bottom,
showing and
filled with
coloured water,

4-5 students in the
classroom.
Researcher’s questions

the students:

to their groups.

Students answering:

o Researcher try to |y, . 1) Do you know uses of | 1). Yes, vegetable
: pour, ice or )
discovers what | small stones weighing scale? yard, Jewellery Shop.
students know 2) Observed this bottles | 2). Coloured water
« Researcher Questioning joined by pipe, what | goes in to empty
stimulates the you observed? joined bottle.
learner’s curiosity. 3)Do you know about | 3).yes, water/liquid
evaporation? turns into vapour.

4) What do you call ice | 4).yes, Ice turns in to
and water, ice and | water and water turns
vapour these changes? | into vapour phase.

Give materials/

substances and provide | Students gather

and apparatus. information.

Today let us try to know

in  detail types of

Physical Equilibrium.

Researcher asks students | Students write

to write the questions to | questions

be answer at the end. 1). What is the state of

ice, water, vapour?
2). Write down
examples of Solid-
liquid equilibrium.
3).Explain with
example Liquid —
Vapour equilibrium.
Explore - Videos of Researcher shows the | Students watch the
(10 minutes) Physical videos of  Physical | videos to compare
In this stage:- Equilibrium | Equilibrium through | what they think about
e Students get projector in the | Equilibrium with what
experience classroom. they are actually
themselves. observing in  the
e Students  compare videos.
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and get directly List out reactions of
involved with what substances and its
they think about conditions.
Physical
Equilibrium  with
what  they  are
actually observing.
Explain - e Analysis Researcher encourages | e Students explain
(10minutes) and the students to explain | possible  bonding
In this stage:- Explanation | concepts and definitions | from periods from
between Physical Equilibrium in | periodic table about
e Students get groups. their words. Physical
opportunity to e Watching Equilibrium to other
connect their videos. groups.
previous knowledge e Students listen to
to make exact others explanations.
conceptual sense of e Students listen to
Physical and try to compare
Equilibrium. the explanations of
others about
Physical
Equilibrium.
Elaborate - Group Researcher encourages e Students use
(15 minutes) discussion the students to apply previous information
Answering their understanding and try to answer the

In this stage:-

e Students the
concepts in new
situations and relate
their previous
knowledge to new
experience.

the questions

concept of Chemical
Bonding in different
period of periodic table.

guestions raise in the
beginning.

e Students draw their
conclusions  about
the Physical
Equilibrium between
Liquid-Vapour,

liquid-Gas,  Solid-
Liquid.
e Students observe

others and give their

explanations and
compare it  with
others.
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Evaluation-

(05 minutes)

In this stage:-

e On-going
diagnostic process
that allows the
Researcher to
determine if the

learner has attained
understanding  of
concepts and
knowledge.

Performance
assessment

e Researcher assesses
student’s knowledge
about Physical
Equilibrium.

e Researcher looks for
answers that show
students have evidence
for understanding and
changing their previous
thinking of the concept.

¢ Researcher initiates
students for group
discussing to assess
their learning.

e Researcher asks open
ended questions to the
groups

1).What is the meaning

of Physical Equilibrium?

2).How does Physical
Equilibrium occur?

3). How does write
Equilibrium in symbolic
form? Give examples.

Students answer the
open ended questions
of the observing the
videos and using
previous knowledge.

1). The equilibrium
which develops
balance between
different phases or
physical properties of
matter is called
Physical equilibrium.
In these processes,
there is no change in
chemical composition.
2).Physical
Equilibrium is the
Equilibrium between
phases or state of
matter. When physical
property (i.e.
temperature, pressure,
etc.) of matter change
phase change of same
compound phase and
balance at one point in
reaction environment.
3). Reaction of
compound A and B,

A+B=C+D

Students evaluate their
previous knowledge.
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Sample Lesson — 111

Unit: Environmental Chemistry

Topic: Atmospheric Pollution: Troposphere pollution

Constructivist Strategy: Collaborative and Co-operative learning Strategy

Material Required: Blank chart paper, sketch-pen, photo of Atmosphere, photos of

Atmosphere.

Learning Objectives

At the end of this lesson student will be able to:

e Explain the meaning of pollution.

e Explain the meaning of a pollutant.

e List out the Types and Describe Atmospheric pollution and Tropospheric pollutants.

Five E’s
Instructional Model of
Constructivism

Suggested
Activity

Researcher Activity

Student Activity

Engage -
(05 minutes)

In this stage:

e Researcher discovers
what students know.

e Researcher stimulates
the learner’s curiosity.

Photos showing
and Questioning

Researcher makes groups
of 4 to 5 students in the
classroom.
Researcher’s questions
the students:
1) What do you mean
by Environment?

2) Write different
sphere of
environments.

3) Do you know
atmosphere?

Students sit according to
their groups.

Students answering:
1).Environment means
anything that surrounds
us. It can be living or
non-living things. It
includes physical,
chemical other
natural forces. Living
things live in their
environment. They
constantly interact with
it and adapt themselves
to conditions in their
environment.

2). “Lithosphere” (land),
“hydrosphere” (water),
“biosphere” (living
things), and
“atmosphere” (air)
3).the mixture of gases
that surrounds the earth

and

159




4) Write types of
Atmosphere.

Researcher explains other

4). The atmosphere is
comprised of layers
based on temperature.
These layers are the

sphere of atmosphere that | troposphere,
A further region at about | stratosphere,
500 km above the Earth's | mesosphere and
surface is called the thermosphere.
exosphere.
Today let us try to know
about Environmental
/Atmospheric pollution.
Explore — Videos of | Researcher shows the | Students  watch  the
(20 minutes) Atmospheric videos of particle | videos to compare what
pollution. pollutants and Gases | they think about
In this stage:- pollutants through | Atmospheric pollutions
e Students get projector in the | with what they are
experience themselves. classroom. actually observing in the
e Students compare and video and animation.
get directly involved
with what they think Students read textbook
about Chemical Researcher provides | and draw diagram in
Bonding with what chart papers and sketch | chart paper
they are actually pen and give direction,
observing.
Explain — e Analysis and | Researcher encourages | e Students explain
(10minutes) Explanation the students to explain Atmospheric
In this stage:- between concepts and definitions Pollution and
groups. of Atmospheric Pollution |  tropospheric pollution
e Students get in their words. to other groups.
opportunity to connect
their previous e Students  listen to
knowledge to make others explanations.
exact conceptual sense
of Atmospheric e Students listen to and
pollution. try to compare the
explanations of others
about  Atmospheric
Pollution.
Elaborate — Group Researcher encourages e Students use previous
(15 minutes) discussion the students to apply their | information and try to
Answering the | understanding concept of answer the questions
In this stage:- questions Atmospheric Pollution of | raise in the beginning.

e Students the concepts
in new situations and

factory gases pollutants’
effect on environment.
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relate their previous

e Students draw their

knowledge to new conclusions about the

experience. factory gases
pollutants’ effect on
environment.

e Students observe
others and give their
explanations and
compare it with others.

Evaluation- Performance ¢ Researcher assesses Students answer the
(05 minutes) Assessment student’s knowledge open ended questions of
In this stage:- about Atmospheric the observing the videos

e On-going diagnostic
process that allows
the Researcher to
determine if  the

learner has attained
understanding of
concepts and
knowledge.

pollution.

e Researcher initiates
students for group
discussing to assess
their learning.

e Researcher asks open
ended questions to the
groups

1).What do you mean by

tropospheric pollution?

2).What is effects of
major gaseous
pollutants?

and using previous
knowledge.

1). Tropospheric
pollution arises due to
presence of undesirable
substances in the lowest
layer of atmosphere.
Oxides of sulphur,
nitrogen, carbon, and
hydrocarbons are the
major gaseous
pollutants.

2). The major
components of air
pollution and are the
main causes of
environmental damage
and many diseases,
including cancer.

Students evaluate their
previous knowledge.
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Unit: Hydrocarbon

Sample Lesson — IV

Topic: Hydrocarbon: Alkane

Constructivist Strategy: Concept map

Material Required: Atomic model Charts (i.e. C, H, O, and N atomic chat). Blank Paper, Atomic
Ball-stick Model, and Photos of Molecules (model).

Learning Objectives

At the end of this lesson student will be able to:

e Explain the types of an C — C bond,

e Describe the Profile of Methane and

o List out molecules of alkane.

Five E’s Suggested Researcher Activity | Student Activity

Instructional Model | Activity

of Constructivism

Engage - Atomic ball — Researcher makes a | Students sit according

(05 minutes) stick models (i.e. |group of 2 to 3] to their groups.
methane, ethane, | students in the

In this stage: propane, ethene, | classroom. Students answering:

e Researcher discovers
what students know

e Researcher
stimulates the
learner’s curiosity.

propene, butene,
butane, etc.)
showing and
Questioning

Researcher’s questions

the students:

1) Do you know
organic molecules
name?

2) Classified organic
molecules bases on
C-C,C=C,and C
= C bonding in
organic molecules.

Today let us try to

know about
Hydrocarbon: Alkane.
Researcher asks

1). Methane, ethane,
propane, ethene,
propene, butene, butane,
etc.

2). Students write in
concept map of
Organic molecules
classification in three
groups: a) Alkane b)
Alkene, c) Alkyne.
(Concept map-1)

Students write
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students to write the
questions to be answer
at the end.

questions

1). Draw shape of
Methane molecules?
2). Write down
common Chemical
Formula of Alkane.
3). Write complete
profile of Methane
molecule.

Explore -

(20 minutes)

In this stage:-

e Students get
experience
themselves.

e Students  compare
and get directly
involved with what
they think about
Chemical Bonding

with what they are
actually observing.

Videos and
Animation of
Chemical
bonding

Researcher shows the
videos and animations
of Chemical bonding
through projector in
the classroom.

Students watch the
videos and animation
to compare what they
think about Chemical
Bonding with what
they are actually
observing in the video
and animation.

Explain - ¢ Analysis and Researcher encourages | e Students explain

(10minutes) Explanation the students to explain | possible  bonding

In this stage:- between concept of Carbon| between C — C to

groups. chain in alkane, and | other groups.

e Students get Common formula of | e Students listen to
opportunity to alkane and Profile of | others explanations.
connect their Methane  in  their | o Students listen to
previous knowledge words. and try to compare
to make exact the explanations of
conceptual sense of others about
Chemical Bonding. Common formula of

alkane and Profile
of Methane.

Elaborate - Group Researcher encourages |e Students use

(15 minutes) discussion the students to apply previous information

Answering the | their understanding and try to answer the
questions concept of Common questions raise in the

formula of alkane and
Profile of Ethane.

beginning.
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In this stage:-

e Students draw their
conclusions about

e Students the Common formula of
concepts in  new alkane and Profile of
situations and relate Ethane.
their previous e Students observe
knowledge to new others and give their
experience. explanations and

compare it  with
others.

Evaluation- Performance e Researcher assesses | Students fill-up the

(05 minutes) Assessment student’s knowledge | concept map of the

In this stage:- (Concept map 2) | apout alkanes and | Reading textbook and

¢ On-going diagnostic
process that allows
the Researcher to
determine if the
learner has attained

understanding  of
concepts and
knowledge.

Profile of Methane
and Ethane.

¢ Researcher looks for
map that shows
students have
evidence for
understanding and
changing their
previous thinking of
the concept.

¢ Researcher initiates
students for group
discussing to assess
their learning.

using previous
knowledge.

Students evaluate their
previous knowledge.
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Concept map-1

Molecules with C, H, O atoms

Alkane

Chemical bond between C-C
Alkene Alkyne
c=C c=C

C-C
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Concept Map 2

Fill in the blanks in concept map

Common Common Common
formula of formula of formula of
Alkene or Alkane Or Alkyne

Type of bond ( C-C)

2

No. of C No. of C
atoms atoms 4

NEmE e Name of

Compound Compoun

d
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Appendix - L : List of Experts

ﬁg' Name Designation Qualification | Institute / school Name
Temporary .
. . PhD, MSc, Department of Education,
1 | Dr. Sudhir M. Tandel Assistant M. Ed FEP, MSU
Professor
Associate PhD, MSc, M. B. Patel College of
2| Dr.N.D. Bharucha Professor M,Ed Education, VVN
Assistant PhD, MSc, M. B. Patel College of
3 | Dr.J).B. Patel Professor M,Ed Education, VVN
4 | Mr. Pratik Kotecha Chemistry M.Sc. B.Ed. Gitanjali high school, Surat
Teacher
. . Chemistry M. J. High School,
5 | Mr. Dinesh Siroya Teacher M.Sc. B.Ed. Kapodra, Surat
: Chemistry BAPS Swaminarayan High
6 | Mr. Piyush Patel Teacher M.Sc. M.Ed. School. Bakarol
Chemistry Shree Styaprakash High
7 | Mr. Praful Bodar Teacher M.Sc. B.Ed. School, Rajkot
. Chemistry Shree S.L.Patel Saraswati
8 | Mr. Pritesh B. Sheth Teacher M.Sc. B.Ed. Vidyalaya, Modasa
9 | Mrs. Kinnarib Paramar Chemistry M.Sc. M.Ed. Government Higher
Teacher secondary School, Desar
Chemistry Government Higher
10 | Mr. Dharmesh Makaana Teacher M.Sc. B.Ed. secondary School, Dabka
Chemistr Shree Sawminarayan
11 | Mr. B. N. Nayak Teacher y M.Sc. B.Ed. higher secondary school,
Sector 23, G’Nagar
12 | Ms. Hina N. Naik Chemistry M.Sc. B.Ed. Smt. I. N. Tekaravala high
Teacher school, Surat
13 | Mr. Tatsat D. Barot Chemistry M.Sc., M.Ed. Government Higher -
Teacher secondary School, Sanjeli
.. Chemistry PhD, M.Sc. Sheth C. J. High School,
14 | Dr. Mahesh B. Darji Teacher B.Ed. vadali
15 | Mr. Nikunj Patel Chemistry M.Sc.B.Ed | M- N-J. High School,
Teacher Surat
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Appendix - M Photographs
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Chemistry lab information in control group (Previous knowledge)
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Writing table..

Classification of Hydrocarbon
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Balancing equation
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Laboratory Equipments for Concentration concept
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Group sharing experimental observation and result with the investigation
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Peer Group learning
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Think and share
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Concept making in group

Learning characteristics in concept map
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Peer Cooperation in learning
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Preparing concept for c-c bond types of molecular
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Model for conformation
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Collaboration and cooperation in peer group
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Collaboration with teacher
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Collaboration and cooperation in peer group
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