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93 (I5Co! 23 /I (What this unit is about)

A FIFIFA FAE (2005) fGreffiform o wge)f eor [Rwr FR0z | 2 Ffe S Sk 496 595 S
afdfes Rfd @@ Sgsire SEEm o AN Totey MR 95 Ziod a1 2 sifded (@Tew] s A%
G 3 79/ O 7wl F9 @B el frca |

yolale: 2o FERiE faciafifes @2 elipd sTes 912l e Mo © FioliR | R SfRacs (ST Al
WS (I 9] WS WTAEE T I S S FQ TR AT (FHAR! 70 248 791 [{aw ez
O |

@3 (NGHR o SR fareffs frmdis wmbes Temfes axze 3R o Jomee safer@ Frrdi oiare
AR TS 72T 1, @3 (NGO (AR (@ S AR FIN IS A sAf{aes FRe R Jwaes
SR fif<itst 7w 29| @i Rrm s e [oR 5 o Pras @ wgsts W 23, cofen (odme
fareffes o™ Toitelsl Fiea O (ST 9Afde e wifs =fe=IeT (@@l 3fe Siyeq A |

e N
o .

9 b (Pause for thought)

o SARR ETFOGR AR Ok | SR Ba-gdaiw faefife s e & ome
(ST WS T TSI I 2 Sisjfd @361 57 ©ita 2

o sifq RieTe famiafifs e e S T (e | sl 3R g AT @[ T
©le AR I O (7 2 (I 11 =R)

G (ANGCoTe SN7ff & i< #1157 (What you can learn in this unit)

o

* (I AT AMCRIRT TR I 91 73 e fqleififos Iz 727 23 |

o IR GGCS g T TS = e Mol farieifien qigel e 2T (@ # R 21 |
° QIQYAF YT TS T @Iy [ TP AN 2Iafoq et Fare 72w SR e el fra |

@3 (3155 NCF (2005)%1 NCFTE (20097 7uel-1 © Ttz 341 frsoiq aitaiem el #1971 795 Zloi R0z |

1 sifre *iFeTe ﬂ@ﬁ T eTol (Creativity in learning mathematics)

T TS T TG M leTe] G RETPT &feell | e FTeTel (22 Ra-Rd1S Weer Rl o< @) FIe6! Gorell
e S | G200 REa-Td e SfREres bIFRE A dEs F[ RS ewg7lf | SRares FReT T3 feq 34
27 I Toeifes F F1e I Weq 741 29 (RZe GBREE FTHIE @) Wi @ReE T T 741 o<
7 =i ifzTe @afE e He AeE s2re @iz @y @l 27 ey @ & |

e sifere o s19y=f2l IR T eI K FRGIE (BIRICE! 7RG w2 | @3 e o el fricst @3
(ABT0F o7 | BT o 91 (2R | e Mo fefes @i WERy ol (Aristecidou, 2001 T 527 #Ggf
R T |

EEAE e R (@B @i Sifel e Sz R @TEdR 7@k H9" @9 &few (Grainger et
al.2007, craft et al 2012)43IE 2.l 41, KT 0o 2K 39, WG @[, (47 9% FAZRfEeiE Fw 391
Zo7ifr S o7 | @2 (o5 FIwe (@RS GreReR |

www.TESS-India.edu.in 1



Developing creative thinking in mathematics: trigonometry

> o9 (Pause for thought)

G5t R KR Sed 3 [ AN Sl e JemeTel oiifest | @30 (@< aifted (Fares
T~ G200 G TS AT (@0 S AT T2 ZI FN 41, @B Sioe] T T AN TS
w2 AT evge ©if QCHice- [ a2 [Tl T2 Snieerzmcs, RCSIE! o4 341, <R 3,
T8l AN MY @9 A AZEIEE TS e @[ |

2 6= g (The role of choice)

ST R PTOIT HER FIRACE G 161 TS SR el Sl 27 | FIF (4570 703 "o AT A [feq TR
val =01 e RiReyd e fZpitel ol 9w el Jereel *Fh 2@ 7 79-@RAR" ¢te aive 27 58
(OETHAIRT ECS AING AFICH! THS =T | ATTH ST SJoAH AR G 1018 R T AR Te® 29
AT | ARSI 1R (LT e FCH! b1 PR e orel RiiiE fl ©ist == |

ST (SETENE SEPTRA TR ACE TFE ATTH IR AN cofoq T F=7 7esl @ Frwdix et e «v7 A,
I 2BV AIPHICH! RPN (@181 (@Ce1e] 49901 B’ AAICS, (09l (0ol [eiess gord 78 S A 1 «iomi<enss
(SETEIRT SRR esige eifSfe 27 SAIE i FRER 7S 23 728 OF »[Fr FR7 AI@| 1 T Fetors
ol QG-R GRS 2% FACe R ARSI o FF, R et g sAifar... 2

G2 FRAFBIN 57 (207 RG-RQIF el S SN 457 T 26T (T 45! 7% 3296 g T fqgers ot
3T 791 T | GBI (VSEFF I% TN fags Siemiaiet 7w 37 @R s faciefifes stmm e
IR T @A- @SR COSiNe I RN 2fwiel 391 23, (IR I2gers L3l TSI [qge e Slears (igiw
foIR(e1 4@ I/ IR PTG A el 27 A |

@3 7S FRGIE FRRdR ey TERWITOIER AT SRR FR99 TR @5l OF FIN F(F IS OF (e I3[
(SETENRFT QeI I S ey e AN 2’40 (TS SIS F91S Al TeTS S G |

QIR 93 (GOR IR SR MIRF Boice Fras FIER T4/ (TiRFeE 2Ee) 3/ GRIGH oF
I 2 920! O O 29 I W) AT TZFA 1 1576 FIO! 9 (12 fowe] Bg-TaN (Fqe IR 3 |
FIAFEAIACH! SN 0 FAGIE G206! IS @ S TENER fTodta EiEez | i 2ot sfews sizges
AR RCOIE oie AR HPRS 2] (ol B s Z5icel Sl Sfversis e oz | =gl o
g 77 (ol S Q-G (o T AT I | AT (e @fen it 3R T cofen we-
QA e (e 2O #if{e ERI ©IfRE | 3051 S i - (s farme sif{ca! aipre 2w 4 |

S

I 1. DG Jeged Wiore fage IS Tfemi@ (Students

investigate triangles in polygons)

QY- IT9TH Nere fage [eifE SR | Siivt 2a-2a1s e |
o 31 1 SIFfoomes AT fagers Fe wqee ol #if@l |

2 www.TESS-India.edu.in



Developing creative thinking in mathematics: trigpnometry

AN

-1 sz faow

9GB! ! fags o1 a1 (6a-2 et «eet) | 92 Tqeerhl @b w1l Zpia I7e SR B 4291 a7

TG 51 IR AN 2

i #Aif< e |

5@-2 @bl AT fage

5a-3 @bl Trizael Yedl 2z

5@-3 @2 35 W5 rF S AT fagres 1 |

o SR O (1 (T I I% 2SS TN [Ggerd @il I A | AN TeR Yfe go©f wife 473 |
o S5y 57 SIT (@, 92 FIIGIE, AT SATRE (32 @, NEE 3% 2ow Al faee@ touR

TSfCe: FReae wwge w1

050
e

i) G2 FFCENERE TFYGE FCF 361 72 [GIR AIT |

www.TESS-India.edu.in 3




Developing creative thinking in mathematics: trigonometry

g wremre 1; 1 1 a2k 31 ! o 32f7) 2lfewre™ (Case Study

1: Mrs Reena Rangpi reflects on using Activity 1)

I 151 QRIS RFFRIGIE NYNF B9 Q9-2a K 7-1 9132 |

2FOCs RGN (I TGRS T (I (20 FIATISCE! S TS NG-Ra 1 «pieiel | 513 Fratier Sl st ofifege |
FINCHR T 2106l =S G 2t TfeEt o ©F fore w2 wig-vdie [y e AR e Fee S SR
FEN | TR B (OEEIE A Fow Fee ©ifies A ARl it [oifRieet, (o€E =AsiK wste e
IREPTIZ. SCENB PR G (R Sfed IR1RE | dFore dfeez gRire Ml A fqes ol F11]
FiRet B (2 AR | e =[ Ggee i FiRfes @R T fGge ik | W8 AlRere F9- 0@
CIIFIE TICFA T Pras @i | (e (08EE va @ I e «fv Wfwet | w2 79 skeeh @
ATRE RG-RAIE N s w7 FR | (S9EIE o »G-2aeas S giesire Ffafee | o Ji5! 271 «ifbfes
i (OETHAIRT TR TN FIEET | (SEENE (6 (2SN Ze ST T9e SHITAE FICOE STIe FesAZ
Caffeet |

@A P DGR (SRR (RATREAFT €7 SNCAG TN Fifee | W2 3% I M (0SS Ffce!
‘COINICAICS TSI {Tge™ (e TN 06! 57 eiaes o1 o[l

B (PG BRI, (e v FRR) (SSER Sfewsld 8viae 9 (SSEIE & ©ifirg oiF esiae F2
ASCEl | G2 (HTOR 2foe Ra-Rai Ries (@ aFere grae bl oF e kil e |

(SETHAIS I% ITYEHNS ANF! fage SiFR 7Rt +i12 qw2AT Trefere (2fem Fiel (@EEIE Weq e BRE
IR AR AfRfee | SiF] e R-=GIE I (IR I2gs Fgae S o sz g e ez eme
e | (TRE AN fqge@R it Termie i Tor fog (o Fare aifee | Fgie Toees v snififes
wipfes Kaca @ift i il | FgE & 5w aw oisg iR tolfest Wi gt Zfosee 4 99 IegediN
ARSI | NG-REPRE T&t See 34 IR 2lfs oo 2| (oSEEs AzoiK I @R
SRS TZfEE O (REIE FRAE [RbIRMRE | S (o 2@ 929 SR o csifece iz |

TG ¢ Boiom SNk elfios]f® 2wl |
;‘ -
Oc;\)
a?

-2 HI6F THAWH e Sl S Srifeias A1ca 2fov)fB 2wl o< |

SR el 2lfq T 2feae (Reflecting on your teaching practice)

@fsa SN (e @B TR AR QE-RER 791 IR WA (FICore Soifs oF o (@A el
T2 &7 A | SN GG GBI 2l I TS QEG-RIG] SRS T W (RERE FREACH 70 T | TS S A
Wi Jfe I wro e 9| (o FRE e-ralis raae [oife Thisare 2w we o 2e-wais
sifres SHmEEE S Toicels 2pitel ibare 2 R[0T ST 728 36 | IM (SSTAICS (& AT o Gl
TR FRIE, (TETE (SSEIT FINGMS FAE ToO 4| AT T T S AN AT SR SACANE
G -7 TS TS FOCS L A A |

4 www.TESS-India.edu.in



Developing creative thinking in mathematics: trigonometry

2 b (Pause for thought)

“. A -
S
~
_/

Ol 2 3 el dfewer 151 #A1f<e-

o AN (T 2 (e I SR 2

o QGRIR (AR 2iffa 7 oIl TrfRETa e nifest 2 5 wnfest e
* QORI (G IR WA (FCAeeR SEroers o J IR FiEfeE 2
o Tl Sifdfed @ @ @RI ST Sioff TwTE Ffa afaifee ¢

3 9. I92] FR = T IM... 2" (3 Using the question ‘What happens
if...?")
FEFeA 1 oo IR/ o I ({ER..... ? RGREAF (FARF GRACS, (AR, SEPTR IR FEE AT

(TQrea GBI 7% I2ge (SN TR A OiteT o7 95 | G2 FH! [ieH 470l (T TR 2T ©IF 516w 11 i<
TR SleRe Big--a 1 frwl- enfrs wikece 7% 94t 23 |

Tl FPerwolR AR #fime Hel wie Gfve 01| (A= & @G Qe IpiR- A (5. 2 B oifefos bores
R ©A® Sl 72T (< | IW T3 25! e FAfRTed TR ! 5o F 29| GZM(E TSR IO SIS
TS &P B HHDS AR IS AFF [IRe SRR 274 |

FEFA7-2 © QI-REF CNHR @oiFe ©IRkce @Rl 2zl I W2 oiffaes st & wfbq. 21 cofom codms
erg «iell A% O Wee B 391 o] 70N Sfed I RNER (OSERT [Wery el 2[1 (o[ I | <1<
(OETEIFT o Trize FIe TR FRA 2@ | PG e [ifeq TrizeR #[1 (oKl SRR SiemeE W ig 57
#ifo IF FeTe ANRTIFI! ARt 29|

FRFAAGIE DGREF AW (OSEIFT LN A9 T waces F wftdte talg oie oiftae |
GBBIE (OSEITFT (FELER DI AT 2’ O [ FRAE F2TF 29 (IF (@ 27 9% v@) | @foxl
(OEEITS BRI v el ATe 23 (CSENRT B! Ol Ses B FIFE (SEENT SFCH! A | AW (SEETFI
e wa 3 emifae =3 (ofemie (o€t wnfe @ Wi [Rgfae #IfF i, e Atz e’

FRFNA-2 ¢

I 2 ReRdi@ 29 IR ¥ G2M AfE R FE (Activity 2:

Students discover asking ‘What happens if ...?’)

G FIIFEAIACES ST BE-RGICT T fagss @5l A2 1 (@i el 41 20 (Sfeq! 211 10 o) (FIERs
I AR & +Afade 27 O [l Ffacs [oifa |

ea s 1
AN Q-GS ©oTo S FILRE FEF |

o I TN fage sl =% f5g-4 © frant «=eet ol </ |

www.TESS-India.edu.in 5




Developing creative thinking in mathematics: trigonometry

B
h .
==
7/ Reifle
A » . C

b
MIBIEY
foa-4 @b T fages Twigae |
o Sifel-1 «fSthl WS @bl fags™ Fid At AT Al Ferla FA ol G W9 Siifeez | 75 i
TS (PGP [TPETCHIT ) SIS MM 1 SR O et IR 5[9 SR el |
o SifeRRlda GBI 7FeT IEART B 2T 2 A il [ ol O foral | o forme siftadafieniss i
o R 11 1 T (I AAfRS MAE (o0s e Wi’ 3 e |

6 www.TESS-India.edu.in




Siferl- 1 ST fager™ Ale i

Developing creative thinking in mathematics: trigpnometry

et A

i B

& C

AB

BC

AC

afoa

a3 AT

[

a3 AT

qF AT

qF AT

a3 AT

RS

a3 AT

SIS

OGS A

a3 AT

g I

g I

a3 AT

o Ofvl 5 o7 el 2 Wi 7 Qe wifk 2
<4l -2
o 2N OIfeRER &fSCH! =TT st @it C 3 Mo fra sz =iee AB (wifegs) wiis AC vy fustt =iz |

o @3 fOgH@T ST WE S SRHAER T Tfete |
o IR G SIfFFR T (SR T O fGgerar il Wrwe 311 wieite of [ ety ©iF At o

GIREIRE
Sifere 2 T fTges @R ot 5 |
@t A @l B @l C wfogs (AB) | A=BC AC
90° 2 1
90° 4 2
90° 6 3
90° 8 4

o i 5 o7 ieml 2 ol 63 aiemcs oifml 2

www.TESS-India.edu.in 7




Developing creative thinking in mathematics: trigonometry

g 2; I 2 992K [ |Ne! (SE] I9- AfoTete

B G2 FIIFANE UM AYT QG- PF (RS (OEENE GTgRed Ty F{4ce1 ool wieg 6 g9 7.2
T© (OSEE [CHE T Sl B S TSR ¢ 6 27 #{its O H $R- | A0S (0EENE Few (& 3o
G5! TN fags wifea R eawrs (Gt [ &9 | ©iF foige W3 (o wife-1 w @i srate s [
@S Si i |

AT (OETENE ORI S[FRT Fieel Wi vl fGgersl gk o8 I | 52 (0SEmT W (#[2 M1
AR @ (SEENT I-FNR dfS 7% FE A(R| G30IE (VSERS SIRE F9 A@ TR FR(E Sl T2
ot (R T 1 =0z Afdifegen, (od @ W TS (@ A61E SR IS S ALRIRS [F 27 72 5 A W8
TRl G205 SIS siforE S (ol Al | et @R g A S FE T 27 R (FEIER @ T O
SifETil 23 | o Re-RiaiE e fage Siftesial t2fee qte (ostEs FRve 29 2| | 318 (OSEITT
T TR ToNTe FRMEE OF (FEEE [G FRA0 2 F@ GIR0! (AAfReeTE wifsice o AN
Toea AT i (FRF A e FRE F 27 O 75 FRACE SRS SR |

RS SIfeTRIE 75 2°e Qa-RaIR & o7 TR A2 3 FECE | AL 32 (DS Siferid vRee =i 30
(e SRR T | OF 12e (OSERa TSR #91 D FF Oifiidad R (S€Ea SRERIEN,
(OETEIE 775 39 FARTS TN L FAE F ¢l | TN s 13 (0€ET Gb! T 7ol (OSEI o5
39 FAER PIREHR 7o) (e TzTee SifRdea @ | (WTIHR IAFIER WS (0SEE & @iE oml
SNERFOIE A FRCA N TG SACEABNIRE AG 7 0T 71T |

2 e FRRE FFENE ARAPTR Ofe T RE fTOI0e Wee GiF To1(F, Sl I FEvs w1
2t |

IR W TR sl Fo T | TE WY WA 2R SR SRR TS T (@ G EITS
(SEEIE Pe fog =i @RIRE | (odmEims 2-3 FfNG Wi «2 19 A iR e 2 (oSt gemia (allb
1 foa el S, (SEETFT SINNERT @l @i oIS SiRca el |

@4s o o wifs S I | G 2 (SEERT AT Mol (@ (0SEE ol O 7 (e IBIREeR e
ifFR Ff | I COETENTF @I (9NTS SFS (HloF (St Bl A T, (ST 72 704 G301 (OSEFT ©F
T R ot &mifde 29 Al | @R 240 (0 wois 3% ShHifT o (ot o8 I A9 e
v (13fee | 92Cel QR GEMid (SIEl W SRR SE W FRE @ I @ R fPiee ga gape @FeTs

ST FRACE A T |

DG (Pause for thought)

-
‘ i
b N

i T @2 (sibe AeTelR SRl g FABRARET CROIN @R REE ok S [Evdl w5 Ao
o I P o @R (SSTERRS Ners JHz |
o TR #l1Y’ ARACT SRHUR S FENEE FLAIZCR |
o TN SIS G 10! FoTS i |

*  THRERF (RS niftrg 32w SR | (T F10 72 FiafRe)

8 www.TESS-India.edu.in



Developing creative thinking in mathematics: trigonometry

o AT FNS FRLAINOIE T SR |
FHEARIE fooTe (! AR BE-7a I ReRSIE (r3aiEfes » Twzee@e fra #if i 2

4 37 #171 FWF Tae B (4 Thinking beyond the doing)

e aifes fRiFe AdReTs Fas SRpre $F 2g-2die weee W #i@ | 75e saferma [ve @ 3t iR
&7 TgR 27, 9 G3ER I W A [ T 9@ Tes W1 HAIE- @3 e ped [ el v a2m ) e
FRICH! T20= 91%F Tovel, 94 TG A ZAE 1S B2 RER 20 ¢ @ weifsfze wifs a1 381t sy RedieieE gl
1 TR | WS =g-=lGiE @Bl FRGR (Clino metey toaR Ffita e 6! offl il 341 716 Trbo! el
TR0 IR FE | IR T4 AT (FECE I T ©OF (ARG AR SRS a-=EiF G 92
fTReT! (oT FREE F9 Ao AW (SEEIE e e oI Theme- 50 wiw @@ FaitR @bt Tex
TGel 27 R A A0S [ afee @INiE itz S Kol S| (o€ Praw &a wifi «g@e

FEME ARG, NwReTe F @9, i @@ OSE slifdfes it 2w 3T |

IT-3 RG-BQIET GO fFNoR o F[E9 (Activity 3: Students make a

clinometers)

AR YA-DGIT OeT® T T GR0e DI 2

B FIEFAGS (SNEATE 5! FRbR (oA SR (@RI 2= G306 @6t Fgfel 9 7Ee 3 SFfed
G THS GIAE AT 2T | BHIZITFRCA, TR 9%, SIS 52 At wGifer Tonifng Tt (it | 4@l
25 (SIS G0N (oA S (I GOl 2 T R S (OIENT RF (S T 0 Ol
eI &1 &7t Sve 9l AfR @ (OISR ) AFENER SRI9FRI (P9ERT aifTe =i
el Ta0w WAy @W Wz | Ao [ 9% @FEE THo! G I FERoR KRR 28 ©F e
717l T R TRCEE S TR A |

G5! FfoR (OHR R0 57 6 W% 7 916 (Y€l 470¢ (O A5305! 5% S 713 a1ifa | el ofi o

www.TESS-India.edu.in 9




Developing creative thinking in mathematics: trigonometry

530! 0 S w1t O 331 g 6 o1 7 S1e (M€ WS IR Al |

b1 (A TG3 FRTHT
oAl (391 § 317 %9 < Faled

3% wieTe 1 9% 1T F7E
TS 2 TeT% ©Ird OeceT Al
7 | A FaSH ot Al

7-6 fFioRe oafe
g-6 TFIRGIEE (@ (o (IR 28 Toe (19 9= 5g-7 o0 (7€t #ae 9fsl 23015 92 441 |

Tree

Bg-7 FNBIEE Tov (Pl (SIS Av=ie

o O3 IYMIDR SRHER F 52 % GIE@IE @FET I FE 2 2370 & 1§ aifels @iz =z e @2 fgfh,
5 afbrz wiifs Tferears sz @ M= |

10 www. TESS-India.edu.in



Developing creative thinking in mathematics: trigpnometry

* ¢¥ I¥ IO TSl (SIS P FARGR IR2R IR (FEE I FA1 2 2@ F oA GIIE =cz? 2
53 & qih0R CTl Sk FI© A2 A |

o =), Of GBI AT 85T 7 (7 "l Wik 9N TI (e G (AS! IRE! AR Fae Wiz ? o
1 (ACeTs! R TS 29+ 2 (7 ATS w2 2

o (FES fFTGIE TN FE I AT (FECF IR 2 OF A1 CONT (GBIl 72 for | Tove it @
93 37 ™% 11! WiHve 29w |

Ry R 3: R 3 I[N B ATS! (@G AN AT

FEACe W2 G2 FCH FERICS 50! SEe FRICE | AW FINE@ 7 A7 FIS A SR e e ol T
R 0 O BIE QG PRCH BE B [ F7 ©F SIerm @ (@[ 27 | @2 FINC! GerereeiE FRalfe @Rl
(T SR 2R |

2 QY YEIF F A TS (FARE @ (Tewe Wi 92 T4 ANRE TPPIERE W& G2 FN0! PR T2
1 2 iR W% (OEERTE WO O ST SIER @fRes Acem T3 36 w2 oRfreE | irg sTeaes
(SEENSF 3T AGIPH T 2420 IR SF (VEENE FCE! Tez I FFelEm Glre @1s | (09E@E
eI S fefee it weTe Fes! i | wifst @fs10-15f51 @ W@ weeifer ufenim Gzt at < =@
QAT 199N, SR R S A RS ST SR WA @B F A4TS FINER TS (W
QI-RIQIE Ol w(d I&1-o120, T =11 27, O A 5% SRl |

SfS A (@ TTwS FR o111 F9 90T Bl FRMREN | @ @ITIT 8277 ARTER THS!, K ST ETIHIR
Trbel S (STAE (6% | @A (EEIE FIROIE (FEE I I OF @R SoriE (ofoml 71 =i
CET-S=S (GACH! (o1 Qfeeat Calferenl S Fei 49, fhgaia o S 92 w2ers RIF! 2eyiine Tobel Sheriate (b3l
Rl | RG-RER FEPTE S (S-SR W S oteig Ao et wemi SR (sl oA aFF =6
31 C2fee | Ha-RGPRAE SFOCe (OSTERT FANRE PR Gi@asl FE o7 A2fee SIS 9903 (31 0ol 26 (<17
et 2ol Al Ffafes |

G FINCHIE (N FTPOICHE @l lal FR w3 wea Worm fwai el sfas qig Fizfee | w2 cofont e 52
Q- Pas #i5re A Bl T4 AIE AE MW IR WG W13 [FIEN 3 (08T & IR AR =i
(PR SIfA Aol S ©F SMSPT MEHE @_ (2 W SICS & Mol @ Fvifbw 7Rl Al «i57 @l A |
2 %5 MRt @ @2 SpRalfe T B BT FRAE 94 S SpRalfie 2t | e w12 wiesft wfE Teae:
g B9 Sieaiz frdl, Sifermicae P Siez Wl 2o T0e Qa-RaiE G3@R e Blemiz 577 7 |

b B% (Pause for thought)

SNCANE (T 570 G306 (FEME TR | SR Jeio@ et »a-»a s 3re Whea & 2. 92
=fafee 2 Sl O @ ReFIE oiFe s zwemst s =it 2

(FICE! SIZ® Tt +o1 (eris FraNChIR LGS 3T SRed FE ? AT ([9FIZ 1 WS o) FINCE!
3Rl «@et FRTAN FAICH! RO 2 M (o0 27 3R A WA I wefiess |
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5 H[IgA (Summary)

GZ (NGCoTe farpiafifs TR fFge el Scetbal <1 (202 (58 @Rie g Wl (202 Jer TR e7Te
IF Qa-Zars eif<ee al (20 29 ... 2 9 TAeRmimes’ CFae BE R4t Tive 511 20z | Ty HEiE
QG-RG I S M6 B (OICET- et Frarg (F1Re w9 IS AfRace Slermiz SHiF (63 91 72T F |

RPFEAFE (FOTRI SI (DEEFT I YIG-RGIT ©o1 F® 4t MANG! | @ (olfS0R ST e & @
fRrFeT FIN (2R BG-TE T & FRAE SRie 7l Ol (3 G 191 (SSTES il (@17 | R9-2a1F (S€ER
HI=eNl T2 G (2 3T (IR SN (SETEANT (SETENNFT il (4 FTOI ST 1o 1, AIFEPTZ Sferaig enfetet (o3
T BT GIICE 2FOCS (SEENE & MfFE ol ot o 3 Tot |

SR RG-REIF S S G TGRS TA0E FEF % (SSTEF fWo o1 F0e A6WEN iz 76, 3
oz (@ weifafoe epRae @fem wsfN [/ Gty (o9 o) Bl @bl OiF I &9 A& @EWE
ATHIREATS A2 9% AT | (FEENNE T (@ (OSTENE GBI AT @ oi7e % T o= [t @bt Thewta o3
FE | COSTENE SN9ITS AN 91 PP 712 G2 GioeT Jiel S TPICONS AT TR AN |

P

S
S

b% (Pause for thought)
&2 (DTS WM w2 1 Rt aieell foeire s T2t oy <418 vl Fivre ifea | ofem
75! 707 €siFe (5 Tidie Note INeF Res! WMol I fMieR iifik o T @2 «i=ell

(25! g A e TR IR IR 790 AR

el (Resources
e 1 NCF/NCFIE %< Sie*i5®| (Resources INCF/NCFTE teaching

requirements)

g (9i5oR e NCF (2005 =iwe NCFTE (2009 3 1 sii<eeld #19e wete Wl «&eel 1= Bl
|
* (I W SRR 2Eicet 72T, AfG T Sike ATt fZpite MSIeTE (o€ Moy fieee Toe
T, T 510 (I (OETEFS Flel TS F11, T© 92| AGNoq 2«1 e ez SIcs! WiEvw 54 |
o e T e wifews! S wina SRg 3] FEce S5l Zpitst &7 #ieal ACe AE AR HFg werrwers
TRge M AN |
o ifeTF B TR AAfRRCS RG-QE PR aifere 0T, aifehess S F R0 SN SR At |

* RWETRR Siva F15fe RMieRT Alf2d Soree S AT Timg 7=/ J1f4 FCal |

/ — - . . -
A 2 ¢ AN < ‘3“\9?[@ ewls (Resources 2Monitoring and giving
feedback)
Qg-»a swwwel (performancefms st T (OSERT SREre A I (0SERs HIf T
fFT AR S (SEENT #171 F WM U (2% (TEFNR 9 21T T I (*17 I Poime (9€E afosif
oAV 41 27 | SIS e 41 aloeerss @lfe)f® (constructive feedback)sml (o€EE (o SERT TSl
(performancefss Ff =i |

12 www.TESS-India.edu.in



Developing creative thinking in mathematics: trigpnometry

AL (Monitoring)

Tz (effective) s A @i T A0S (DS BE @IS AN w R A | AR, A[ER
T 2@ REPEE (SIS R’ @ CRER ©F, o FR- /@ 6@ | 29 2R S2elfs e
I <51 EfoeT I 68 2 2ie RGP 7RI FE-

* oY B I FIACA

o (odERa el (performance) I RIw el FEE W (osERs HieTe @z wifred e

(responsibley’ate

*  (OEEIRA M T TR

o JTY IF NI OIS T W W6 21 ST AT SRAreid SR |
BTG R fRBICa Sl (F2A018 evgsid e Praie «7'dta 721w Ff7 | o fowse-

o foTl @bt o 9fHR Tl s sierE (prompt)@R

o (o e TR #AICal

* uigiF (challenge)s== =Mieal  wi=ties!

o I I FEICS ([P RfCH weIERT STFge F sl
e ZC o e !

9 BaR e weefer trre REits =8 Oiw dqes i afedf® evie SR (odrEe e 3| ffire
4 os|f%, (FSTENT 9 I (T (202 ¢ Wica =iz & ool w7 o s et 2 vl i »riesed 5[
(Monitoring) &= sifaR |

ol TR T [few depzdie wee fToe bl ez (2 S Ba Bares (OSE el
oz o7 IS SR T2 99 i Teles (@ Ree 231% F-oR@w (self monitoring)3fve @imi =31
RIfTeTT 2/@2 AT IR FF (SEENS Foq e wiftg o1 @ies | 58 w7l & @i gon 2@ @bl S
3l B! AT PR (OS] oy o %9 N (0SrEns o wivl o [iws T Reie e @
(SEEFT el eq F-1me SR 7 (SSETs 72T FRA AT | TAfoT A T S ST F-2R= AT
(FTHIETS o] SEE( Qa-RI T [UIIETER #1091 09! (OE TR (A2 & K Slema SNaliff (RIS 72T 24 |

PI-RaF FAET &% S 2/ @Fe F9F (listening and observing students)

FeRFre @R Sl Tce e 1e-RaiE & @0z 9f S s FR Fre SR | 2 2RIEweT @b 7we
e | SwEReEe,

o IS SMANK G G IS Tled TS #ifhacet f wfia «iita

o (OSTEIE IO A A 7eTe FIN TS [ SACEG FE e (GRER w7 21ie

o (MTTHIONG Al (HTHION AT (SEENE IR T AN 75 FR AN |

o ETE I IEIC (EERA (ried el (body language)s @ #ii= |
i FceR T Be-RE R A wesifos e A0S A =, (iR KA wivff Wikve 7es | il fee
WitR, ©f e, bR TR0z Al ooH R0z CRRERPE Mg 79T 92 i 719 |
RQG-BIICT FIN F ACHCS WA (AT piRewics §R TR (0 SEs 791 FINEIRE 5 G5l @1 (Gl

age 3¢ | RNRR =g @R ARSI 2R d@ed 2F, (OSER IR B ikt O Tud (2Rl
(emerging) v& ISRfE@RT @bl (GIF qlfte wiisff @4 Tt wifeil (class list) Izim @ 21| @2
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AT AT G R lIth2 @G wfosfe emim FEte A @ % Jfesrs RpIE e (oF ke
(prompt) ST TeAifze FiRce1 IR A AIE |

AfS7|[@ 2 (giving feedback)

AfSsifS 25 gl O RS Bg-REI (SEEIR o7 Al TiFifels FTaee (T edfoom TRz oF Sioff o
(TS | Tere o3 Be-=a e Rl frea-
o RReE ORI skt
o N OIEE B SR TN 2e (T2 R e S
o (OEEIT FIEFTC! ML S FH ©ieT 7 27 (12 KA A7 A=ee
et Sl afoe gas efes)fe emiv I, 3 (SEETT worte MAERT REca Tifeet 7w 1 Tfve-
*  UFOCT (VSIS [ Fe {1
o (OEEIS AT [ T 7|/ 91
*  (OEEITT FINEIN (ECE N TN (0O Wil B A1
*  (OIUENF (FEE A TAfS TR 2/
GB5! e I4IF ARG @ Ty AfesBr M Rie-=i@lF ARR I | e smeikEEe Ko FiReiRe wiel
cofel Sisf emiv a1 2fo7)fR {3 Wi ©ie 7277 | Fere] 2ifor|f 2'e-
o IIEFHATS Wi FE-RAIE oAy FR 4F FIAGR 9o WF Q-2 [ R eraes o7 evige
ST I |
o ™Y T Aoo! IR YI-REIF (VEENTFT w1 AR & Sl O (DS T [ e @2 [Raw
“9(8, [ AoOIF |
o I UL G-RI I RN I R0 0L 27 ©Ics SR (@1 |
o Toge O Tdie 7g YT THFS SR Afes|fY emin S Fol IS (DS Slmed JfE AR |
o A3 w wefie e AfSs|f AT TS emie 5 | T 0 3 IR 2 1 2, (90% RE-RalE
IR “II2 @2 M@ FIAE! FRACH TRE FROVE,” A 37 @RS 91 727, T (09T @R oG
5°C, 1oIRe (OSEEITs [ 9. Glidl 23, (SEENS Site S Y[ IR0eT o 75 |
B Q@ PRS TALTeE v 34 afeelfe fefie a1 Ffee 1 Foires ge-wdik I sffew s 57, T wiis
T2l 27 Tfcg ooTs i »R[IIiars i vetl =3 |

2] BI<E 306 O RIS (using praise and positive language)

RS SF (FERIZ 2 T S TAZ @I, AKIRETS (ST SN S Seje I | TN 11 | &7
IR AT 2= Wi Bz S e Sl O | 5 Ieae BN 2fedib el (positive languagey z:i
(HTIHR TP 711G RG] i FCa TR WE-=a e Sife@ss (motivation) 3R [ 1w | 5o aifia aifam @
i i WE 29 09 Wi B9 QAT SRS 2 I ARKCS (SEENE Al Fia 45! FES 2 Fla
ltal, (SSTENFSF 7T | T2 2 (OEEFT T2alfo® 7R w61 | “OiF SRR Ao W el a1 93a |
(T, N ot Wl 4=CeltR (PRI B! 76 Ol 23 |
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G FINCG! o 5 Fface
< TAS(F THF Ol T3

TR FEIK N+ BLF(A JIZI (using prompting as well as correcition)

S B QAP Fete [ 4Rt I AT, CREIE (08w Rere ey s sfcz) 3 =gl
(SEEITT Gl TG Mg w7 o7 (F A (I G191 FAREA! MACS- (O0F BG-21E eerss 531 (1, Fee (o8
T G TP T SR AT TR T AR AR 2o WifesT (iR ARG WA (@1B (o | 3
s BE wapRee « bl 3Fre (hint) i a1 oIk @fie @l @iy, ToR o HEl FRAE o (e
(prompt)ei= Tex Reifaca am Teifze T, (SfoRitg (PSEE M e M i a =i (0SE Mis
ferq e wiftg 92 S | Srizgegel, SisfH RE-Raeed oi[Q @Bl ©iF Ted 2K Al @5l MPTIF 8o
fafen M= sl T (oleTtet oo g Wil fFgie 2 (F (ST TeAifRe Ff-7 21 @3-

o’ Y ST TS
fawl, @fem =< ool
oiEE (18 e bl

QI-REP AT ATSIFS AR IR SAITS T AR G3GIEE @U@ AF 29| W9l (A FiGR
T P RG-RG 10 ST el 4eelrd RFgaie sIe<y S SN @ @19 1 1ies-

aifors =S afsa o1 Teoiivs
ANl | AP TAMS (25! 5 27

RIRIE FF Al 2

QORGP g FRS (@0, AN Biedics At s fordi sreps S C2eg A W3 @R[ 36 & oSETs
w7 R ANE | S S G GFCE (o TEIET T T (R AT BIE @I DR (OEETH
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TS (P M IICF, AFHReT T T MErS 741 7% TR (1S G F9 I1d At @51 Wis Tew f&a swm
3, O3 I ANEIH SRS B QG PeeTd 39 AT |

e e w4afd S0 A T Giee 9@ FAG! Y@ T2 | e Ra-gameas gaml At [oe [
Wil SR S TR I FEICS FEICO TG e FER A9 IR GReE F (SLEs Tlfze
TR AT | S Mg ol e sl Sl ok 727 Sk e ai@ees e (e (confusing)
(2RIE FlfF |

Additional resources

* A newly developed maths portal by the Karnataka government:http://karnatakaeducation.org.in/
KOER/en/index.php/Portal:Mathematics

» Class X maths study material: http://www.zietmysore.org/stud _mats/X/maths.pdf

* National Centre for Excellence in the Teaching of Mathematics: https://www.ncetm.org.uk/

* National STEM Centre: http://www.nationalstemcentre.org.uk/

* OpenLearn: http://www.open.edu/openlearn/

» BBC Bitesize: http://www.bbc.co.uk/bitesize/

» Khan Academy’s math section: https://www.khanacademy.org/math

* NRICH: http://nrich.maths.org/frontpage

* Mathcelebration: http://www.mathcelebration.com/

» Art of Problem Solving’s resources page: http://www.artofproblemsolving.com/Resources/index.php

* Teachnology: http://www.teach-nology.com/worksheets/math/

* Maths is Fun: http://www.mathsisfun.com/

» National Council of Educational Research and Training’s textbooks for teaching mathematics and
for teacher training of mathematics: http://www.ncert.nic.in/ncerts/textbook/textbook.htm

e LMT-01 Learning Mathematics, Block 1 (‘Approaches to Learning’) Block 2 (‘Encouraging Learning
in the Classroom’), Block 6 (‘Thinking Mathematically’): http://www.ignou4ublog.com/2013/06/ignou-
Imt-01-study-materialbooks.html

« Learning Curve and At Right Angles, periodicals about mathematics and its teaching:
http://azimpremjifoundation.org/Foundation Publications

» Central Board of Secondary Education’s books and support material (also including the Teachers
Manual for Formative Assessment — Mathematics (Class I1X)) — select ‘CBSE publications’, then
‘Books and support material’: http://cbse.nic.in/welcome.htm
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