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Developing mathematical reasoning: mathematical proof
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o TS (TR (X IS (OIS IFEFIART Mo 2! TG/ Tz |

o I 4 B ofa 3 Y (T IGI (TS B Aol 9N @231 g 27 Al Iiegs oifowe et |
o @ W7 afeR

o IFF IR AR |

*  JNTF AN AR |

o (ST WGIROCS IRe YEZO! (XS A T | IF | RG-Rd PICe] (O1F Ihegaifl 577 2

T S 4 QN T S 4 S 5 2 i 9] SR ol

S vwe] Ao (Mrs Nayan Narjari reflects on using Activities 4 and
9)

B 4 TR I IR A el @b ez i ey, (@feT[ Ty OiF (SFeTRt ey 5w ©F [RE
S IR DG-RQ e [ofeezl A pifRew = weTe Slol F[ (#ifeel | 18 SRRl @ ACEAwAIGR 2[1
(SETEART Tge IR0l (ol Rl 29| W2 o7 Fiafcen fofemim wete o SemE (2 | (GEEIR 26
fees (o1 @k T C2few | BRI weTe Qa-RIG e (96 Stz A% Sifes, FITe 723 | 5 71 F1T Fiee w3
(SEEFF Toe 1 oTe i e [ireel e afoeez Wew gfeguiie «fts 5@ {17 | 93 IR @5l o
FEre WIfEe (T RIG-RIE P S et Jfega onaRifb<eet Qe 02z |

@fem W2 79 »aiF JRRE (SN ERE A (ST IgF TR A IGEEE AR More AL S0 2
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(SETEIR (Ffeel @ dFere [N (Fqe (o8ERF wiEs 7 o 4o MR o et ag 21 e
SICFES PR QE-REIE (e (@ (OEEF I SN A9 73 FR (OSENS @B [FEew ar i o[
T2 | (FEEET &= Tfegh! ey Jfe1 wifiiest el Sfeghl (g »[1 ez (osEm@ e Ifegs =ie[ia
AT ©F AR (R ARCS (OEET QT IR T OF DG-GR #A11 [Fg S oiee ©e 79 3
eifferat | 312 wornEs Siglmiz ete $°e [ S @k wita @w @ 2y 7 @iz gfeza siaRifez |
gfezez®! (9lth2 (HTHITS S T4 25 | 73 el ¥E-»aie Ifegd Bol skt & @ oFe
sifoez 3 | 2T Aiee 13 (RER BE-2aR $5ate (o (alfege R qiieie (2fee Senae sive (o8Ena
3t e |

ffoer- BuR Bead Auwa A o4 T4 |

fofoe - #FeT I FA 77t |

(RTICHIOS S (FEME 2FT IR TiE FFaT A 32 21fe7 @2 [ ofvs wifeee A e 2 @ 3
BIES |

i

o % (Pause for thought)

.
-

o AT (WIS FIICH! (FEFAN T2
o AR RE-RGR @R e SR F 2y I72T T 2
o S SR R e wffee @ 2 3 Sffee 22 w6 76 wifee 2

6 A[I (Summary)

sifre e, Rt siifdfos emiam (Fge (4l I (T I QE-REIE Ty O AfGZIE@E Tl @ieoiw s |
aNfifes Ifem P g-vdie @@ e A sifdfes 7oy afsdt w2 727 (o s it e (siiRiTe! 72T
F[ | aMfifes gfeg ofedt sfatel @RIGIEE RENGR ETv wiE 3 <63t 2 95l REadR 6 4= | ol
AT G2 WG-BIG (00 I 9 L (Z(7 (SEERFS QT IS sifefotss T I FEAce Szgel Sl
S[F oS ST I 2 41 |

P —l m‘—\[ (Pause for thought)

g

< @Bl (o155 92T 4 fOfG1 el forregaes R (25! 7y #A19 #iblsTe Fiwe Nz | wioff
fRIFR TR 751 107 esiTe @5l (Gl (O T96 T© (R 4REAE@R g AT-e1eq wivacs
R e AT
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IR (Resources)
761 1 NCF/NCFTE ¢ SIik*[7S®! (NCF/NCFTE teaching requirements)

@2 (5w 3w NCF (2005) =tis NCFTE (2009) 3 e Sieiel 197e weTe Wl 410l A= Zioi
Rz
* QIR AT (OSENE [T RER FIE0e FGIT SRAMIT fZOIER 99 FRA (T @i SRReF_T ZhiE
23 |

o JITIFEN 2MIPGT S 2N @ MR (SECF (FIE 2F TFACE 2470 FHIK AW AN 41 FIo
RIGEISSE

o e QI-RGHACE LA AT 9l (CEENTT AET© D 9 ACFecs! I I 7] {77 2o
A ANt |

o HER T BG-RGIE KRG 410 IR 1, SNSRI ST 41, TP el [ef 51,8z
eie bR Si<ace Wz |

e 2 BT SR Gus SR 2R KRR (Using questioning to
promote thinking)

111 @2 [2003] 7 510,76 ait! siow oIt fof Sl @3 w1t s eigeaere I9ER T4 Ol | @k

[2012] =7 wts, frmwes Gl oy Ted [oeTs Yo * ot W7 ©2 (IR TSR, T 20 Al 7&s S Azl
TR R 2RI TS | STORIeF Sl (7] REFas 2y TR 22 S - e {5 9 41609 |

(O€T (O , #F UPEIE VG-REITF HREH] TR A W1 771 421 @t ©fow | e [vat 2t o
FENEE 27 SR 2PITIE (HATS A9 IR #11 27 Mo | P Aiee wete Trad 41 IR T Ya-7a 1T
oA (IS

o Tor REERE W el SifEe $org 1o 19 TS Qg-2Ia1F GFel STeaci] 212 (TIiea |
. QGRIT T AR BE-owie a9 (RS Tz Wate |

o OE SR R FRAE |

. QE-PAF TP AN A TSI DS i T8 |

o RIRIR QYA 2T SR |

QIR fF Gt O vl Fata agact Toil SRerse 91 23 | (AR, Ba-7a ] s iaisifs Jenmme i
3 oS ARG | QE-RaN B (el Ja 711 O SeFel o AMPeeiN R A AR dgF9e AR
SRETH B T | AFFIET YOI 6T SIS ©lol B AN ¢

o 7 (T oy o 2=cs Rl AR Ty B TR FREGO 20g TR G2 (WTE SWeg | 9 2F R
AYIEICS B 1 72 SIS A< T K3 |
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o T (WTF 9F ¢ - GIER GTEEF Y T Q-G T DEIGHT 2w 27 | 5kt HiE Sires w4
AT AT AT I Toe ARTEew el 952 Tex 15w Ffce Wl 27| Fi2d , Tohes AN TR
gfezgezel @ 1 | THIRT AZAE AREITS Jegees [E |

Tez0e [T 2472 B2 A197ia Teaq diie (A= Te AfZate @aniz o DanwhE Tt FRats
TeAITS T | TR TS AgFace Wa-RETF 197 Rz ewe oy S 2110z O e F4re AZEE |

el Gk 2/q B9 [<F @LQW SN (Encouraging students to respond)

2R (2009) T T(E IS FHE QI-RAIF AR G G (FPSOPE I TN T | (78 TS Teq
R @RI e Teac! ez & ea | Tl og TgnE SRR I | iE-REPees (e elfefaz e
FfteT T fica | e Derere et qeas W | sief T Sex oI S99 Seice (8 (RS S
T AT (9T QG-QA TSR 7T A4 | G-RQIE A1 QREPTFTONE SAGFIS 3 LS 2l AT | 47
G5! SRTOIRe] T #A5® AW PYITI S2F 1 23 (0T eTw Tz 4l el 71372 i w01 A |

. oZF R TR SIS BE-5rat SRl S |

. RIGRAIEH FJrIzoA 2y TR Al AR |

. 7E QR AR SRR Cle 21|

o THYezTET FMHCH WA-RIQICH AT JNES S FiCeT 2 T |

WZ{&I M EARE @@ﬁ?ﬁ/w (Your response matters)

QI-Rq 19 TG MR s RN IS O 276l IR Pl (S8t S bl € T e 8l 3R |
g OGT % FG-1Fell R D6z (IR Al 9 I20o] oAl =R | IW A9 @I qer Qaacwae
TIT-LIEN 96 TR (T AR (O0F, GifMd (@ O Qa-RIaI G SS-4[ell 9 96 ez | 9 (Faqe i) weTe
Trard 1 &0 SNeIIMA #A1es ¢
o QIR Il TEIERT 9% SRHAG! I T Wi o WK SR FR 9% TG A WS 555! Fare
(CEHIFT T FF | G2 FADIE BG-7a T A HRIEHIS Sl a1te1 TNE (@9l SN e 11
o A9 MR TR FRA | e Brad 91 ISR (WY (202 (@ AR SRCGIRIE SiRAcs SNio)fH
(P SI97 TePRRA 2fS 32T THR AT | IFTeeR Fere TRkE 2 (@[ FAE! g (@Rl o 7,
g 7999 9 (2R TACE O WIRGRI TORTed (FFge ST S S FIF AT SR | (SRS
S (IR G T~ S oo 9 211 2
o BRI RGN TFENRN Ted s qoe o1l g9 | «fen @2 Tear@e Jfegeml da-gas
oI SR TET | (FEIR Teq (OEENS w7 e St ? (FINEN Tes o dge 791 T Fife oz ?
G B SRETH DA ZG-RIGNS [5F-50( 496l F5{tF S (AR Feael 774 | 719108 2g-»ais SaRg e
Sl (SSTHAIT T ! 76! BT -5HIER waad F19 o2 (T4 |

QI-RAIT SfHF G SR (& (OGNS T ISR Ges Tenfass | wiwf 1 wm 131 get @B AR
¥FF TG TES A7 9T A@ QE-RG! A W M@ (ST (SEENSE 9o IR e waakie i |
B SN @B HRRTIE (Ticlon o M 21 | Rg-=Gic & i =iificg O Ssfe oI #i7 | ReIT A @
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9RIMD #AfR S 91 1) | M gt Ted AR W7 (o€ 2fefi At TP =% e corg =12 2fef Al
P SIS (SEENS SR &4F 7741 T4 |

H2IfRT @aied Ji@m (Improving the quality of responses)

(AT (oI SFT TGB! AT (Il g 2y TEreRpE QE-»aie GATH! SIoiFR A e@iemw =l | e&
Texq Tz f2pi@ Sisf (oeF 76T 2ig 7 SAIE | i 2FE Ra-Ra R Sine 7T I I o e oo

VLTINS GiT® 205 (SEERRS 15 3 | G2 FH! W7 wete Srareal «et 2@ AfH SN9R0R 211 ¢

(FCCE 23 72

SR Ted b8 FR AR 2

Ao 1 = ol *9 [RBIR (GRIH |

TG0l ARTBIAE AR 1 @isiiel ' 2Nl 2

o ] (FTHETIZ 19 QoI AR 2

QTG (FE Sb] 2R ow P e Yfegess! S ?

QE-RdN Teq A 32T welied g A AR A9RCGRTS SACANT G ST | ©oTe e 391 (FHEPmE
@2 s QTR SEF 727 FRA 8

QI-REF Smd Oed MAMe AR I #HE e (oieg Tl Seigeg Giikad -SR(F6 ol SipRnS
AW | B2 2T TSI (T A w7 OfF B FI A | OIFoAb® ACew W Aol | AG ! 2y IR
0ol S SyIely T 0 FCs | QG , (OIS Flofers Sengerdiae bl wen Aife fnee 6 wfba ?)

3 20z Ot [EifT Shmkes 4 o | B9-RdR Ted 9l IR , ST O wg wifielfs
TEIEIA AARAIS SR, 9B (FE THA@ET | (@ - G2 15! T8 (FECS A9 AR, G F4(F Wiz (@i
9 Hflf<a?)

QIR S0 2T I WG FIC TGeF TG I W IR 9% T6I GHINBHI I . G
(A RG-Ra N @Kol 3w I | (@ @- O (FRIGH w7, T8 @R Adze Sifi SEwe F60 «i[{eR[
RGO 191 3T (FH(S AN TR 2)

RG-RAT BRI R THI-TsT G20 SePIE TG 47 | GG 2 T2 BG-RG I TR , G , i
91 1 Rezael 9 e (799 0 | 2PEN GEME 4TS TR 0 A0S (RENE RG-Qa1F SRS 0 |
% G FCEICS AR 29 A9l Tce 277 9L (@312 09 DG-TGF REITS Gt | (@0 CONR S
IV (AT oD FEA 2 (372 AR 7191 fF 2ten (fel 2 2_[E ] TrmE (Fae of¥ fF Agiwel
' o9 2)

wRel ¢ ®F (FHICE SNCARIT (961 TEI! TN (Faros 72¥, -G & SHeiE Fi2al Sek e
TES ol AGIZ0Z GIRCH! 9N (AR T2 SR AT TE ZACH! Sl 51 T | @ FreIthIea @bt 32 (% 3]
T @ wiof Re-Rae Hunwe T Mg 9w (o€ ot BenE 2 SskpRisT Sz 7T | Gt
ORIEEZ FT-4Fel 97 TS (SECEFF el 470! 5T FRRCA #12 (TR | (@ - W2 (A ! MR |
CSINIT SWee (12 BRI (S SfEeT @RI 1)
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s 21 7 G «9om oy TR AR WERIE Da-2aT SARe F- F910e 2z TR | (e S5
(SEERFT 7 AEMGE ST STERAEF T A} | Wisffel (0SEFT ©IRAca 7 M AR | S 2e-
QAN N St O Rig-Ra 1 FFR cRae Sl e 2 37 siifieg o el siisffS sie s Ffa |

TS IR, eI N REFe [ it O ekl e | (e, Rle-=ai ik T o wnifdec g
TZ 9 TS | G5! U TS 720 HIFR (T S e 21y jed Ted e (@foms T e [mjod eore, I vie-
QA 9 #AE @ TP siive #F Tear@R & 7@ (908 (99T ¢ AFEE T [l fee Bimsst
TR | BT RS o1'al (RIS 92 NE@R FF WIS 7T 29|

e 3 ¢ f¥{{FCsT TSl Talk for learning)
PR 2SI Mg2F KPR @ w4l

FYROAE S GIfReimT 2213 79 Demw! 541, K e Siges F9re 727 301 | Ifegs [ve- Kawai 71, T ieaet 341
T @Y TRG T A TG0 SR e A T Bpia A2 I | (1AEE , Riea sfower s Z5iE 2a-»da e s1T
Fe! #AIf s TS TR W (20= FiFi KEHIF Wiz 721 | (@ie Rt Toe SRibE! 1 TORS F={(F FLUe Ao
o1 (202 ¢

o (12 HILHI Al TORSEI ST F1 FC6! 7 (2= |
»  Yfeza RoIe- Reawa T e e Atem (2o, keifde tarz |
s EER , WG-REGIE IfE M el ARz |

TIPS WG-RAIE JLFFE Il SNSER! SR 2171 TH2=Ta SEAGAEE S SoAR SRETH Fi9 FAREA! 21163 #1177 |

ABfoTe R ES e TeFE (HUNIIG! Helie T A0 | »G-—aIT S T s il 727 791 (9 STEea Mers
US| IS SO 9 A TAE T3l 7957 | 9 A0 FAURS! 21! BT w191 2{1Ioi{al 2Ee T4l FAE! Tiow 02 AT |
RIG-REIF WET SATSAIR Al 71 S (GG 7[<9 Tfoersla s1ois el FA T Blol S , St R w411t oHosifssmi
e ife | WifiteT S 21! fi (FHEH! e Sie BET SIed 2Z-ed (FEels Tne | e #fatet FUedl sfel (Faw
QIR o ot , T ents!, Jfeza [eRicasa =i e wfba i St Jm e 237 | SiwiE 92092, (@I A0 Tl [oifE
SIS SIS S S | CTEE , FEFe «isfre fag-seiere ga-gae u2 Feifis 23fe el 71 Sraod SHgegaisl T6ia
AT |

ITTITS M1 I FAore! [GZT-FeTl? #{{9FsI=l ¢ (Planning talk for

learning activities in the classroom)

PO Gzl AREN (e AT O >R TA>(F 21 T | 9ifehe Wi Reeig Fiq #1910 Swiey e
ARTENENO SIS | S TGZN-FAACE! (NBT (HTCER M0, TENA A @G 171 TRl w1, (TR A2 ez,
wfony fefes fagr-siil ffe fagr-serisl, I SprRN S e F19 A AR 37 11 |

N , TS ARG-STFRIT S A - ATFRIT Wl 4| TF WG-RG IS ST HRIGHT T (F1e1 el T 117 1 2019
@ (ST 139 wifewel fofes e SGEms=F fazi-F1e Sie Fa sl | SnizaefZbice @i @61 S, @i @bl o,
29 wigfe ,ba , 2Fe o2l A% I8 Wi T QE-RaIE FFTH IR #1107 | S (@I GBI 5[oe] Al 5@ 7/ TR 7SIy
SIS A0 FIE-RIET 0 STolTe At ol i ofieT |
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QG-ZaPRRCe [ IR i3l Bivm! st [ifacg o< 6 e 961061 [51fR0z (12 Sepif A1SH! wAfarsie << | gl #{19
SRITIEF | BVZREFACo!, B 2115 5 9fba 2 @351 ot wieice mlifestie 23 &5 273 s 2 wizal, o\t (5w cormes ke | gt
T REZINTF 4201 | @0 , FoISHT 717 1 #=7f G5t =Mt swce ol Ff @R |

(I ST~ ST Al FARTE(S FHCE! BG-RE 103 ©19l 719 21110 {GZ-Fa1105! Smerer, SATels TR #191 S T899 (2l
TS | RT-RGI e TOITS 2 FEITS S BEEHE T Seers SpifRa @ikt et St et i sfoa |

RQg-7q 19 L #folq #/{= 96 W 2 (Building on students’ talk)

1529 AN FARTE 7O (FHAGIE Hrwas woTe S A9 el 0 2

o QIRIIE [ (F0g OF @R ol e |
o RTRIR HEEEE 2P 1 =i oipwie seaial frcw |
o SitE GCE FURTElS it FiRtH Teanifee 1 el e |

RIG-RER FFENER 2R Al @it Fi2a1 o 3919 2eiem 753 | FI9d, IR G [ 961 ool e AE
S5 YR | RGBT e I AP FR05T 2 (O SEER ool i< Hubm i 2icis K61 #ifal | biReis el
QG FARSINER VR AR 27 | 0], TR S0 R GORI TOITOCANE ST TORToF efig Tk 7 | 239
GRACS Wew 2R T SR 3w AR (9rFetial A2 FLIeT! 2101 B - Bd PIeTss Sieq TOTOEIN ({0 WS T , (2. OI[e
2z TS GRS Ff N | TP o 20g ([ 57 2 (P (72 PIIeihre oifie a1 2 G2 AMLWCER 197 51 A1
@ PABRERS 2 SNE GRECS RTINS 51 2efiZ o AR 938 FRQ #1107 | S HTIHITS TS Tere Al F G
{0 2 A (OSTHIRS DB FTHIE [P 511 A1 |

QORGP oEmbT, FURedl S Sfvtere! 72 M ToATeZILEy Ml 27, (9% QG-I TE AA¥ | FURSN SHLFT 7Twe
QIR B S FA AN N 86 TG TG 24F T4 @6 SN PGS THEFo 7441 @ S Sioffe] eizst 5 |
(TS GHETTR (2 4 YG-RGIF (FEAF ARSI ©o (FRIQ #AMfE ©F A Ferial 29 Al | (AT TR0 »G-RG 0P AFa0s!
IO GT® IR SR g 7 #AIf #A173 |

B9 QG IF Weea - Wier 97 FRA0e GeAlRS 41 (Encourage students to
ask questions themselves)

HTIFIIE AT B! 2R 9B 396, TS QY- TAS N AGZAES 2lF SOl I | 517 TS (DGR HRIbHTE 2bicsit
S A SR 2T | FE-REGIE M SR (@ (S START TOITS@ISS o Wl 927 wow &12el 391 7123, (ofea (9SS og TR
TR I | BE-RIGF 2 A0 SNZE SR T |, (SECERTS SRPIRes! i Fca1 Sz T4t , (€T fon 4wl ifdata
(PRI S (DETER FIeaN IS (RIS SNCARIT F2R T |

wisff RSt fegsim qemia e Si2a1 2w 1l viel SoeRT 2[1 Ba-RG1 2gd T A Rroi bl o iEal $(99 S| | qice
(SETENT TR S T 2lgl IR JRl 211 | @2 27-Teq oot Siiojf ©ote Sraeal «&eet SoRpI A1 8

o (OINITARRS A 51 &g ST 2 et I #i1g AARFsee got vl qRE A |

o T QEF ARBANEER 3! SRR1EI vliqe wfoay Fate t o2 (S Svse 212 AF! Bg-7E P og SR
TeAlfee 5 |

o VORI VETS 3] I8 1 TR ST (NF B[S (F-I (A (e

o CNfET SPIER @ —G-BaF (@, [, 37, (@fol oa it oizq @[ Sogion 355 |

o QARGITES TG T (90 47 S (73 O F{(F T TvFl (T A A0 €5 | (T [KY - 92 - SOe 731
kel 3 Rifem vy @ RIS Rmemte @Rl 2e-2a) *owl 219, M6 M9 AR Rieg A9 o) 79 291 |

o YRGS WG-RAIE ST 1 2R (7S IS e |
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QT AT F9I9 A6 SNsffd (iR bR 29 (@ Q-G PR JTegelE og GIN 91t 2319 T fate SRl =Nifzce | =ie
QGRS (FEACF TSI O “AfsfEa #[2fTe qrefdel F@ #1fF (12 FAC! 9Ty I | (S90S O GNiks o fifie
W] TG T TS el (P T ST Ta SAG T |

Additional resources

» ‘Proof — sum of measures of angles in a triangle are 180’ by Khan Academy:
https://www.khanacademy.org/math/geometry/angles/v/proof---sum-of-measures-of-angles-in-a-
triangle-are-180

* 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

* 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 1X)) — select ‘CBSE publications’, then
‘Books and support material’: http://cbse.nic.in/welcome.htm
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