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Cooperative learning and mathematical talk: triangles
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Figure 1 A group of students working with triangles.
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T3l [ T @i oo I 791 (o€ @R S (@FReER T e (OEEIE A 9 @RI,
ioffe Wi*ee 279 |

B9 QG AT G-

o (SN ol fagetR FIFITH @Rl IR TgethR SHTeE TiKa LB @b Si*l Fi6l TCS
2 fefom ifde Aze (oMt 9Bt AN oo Al o= |

Ffeem 7o W Akt e Fifoa A woTe SiEIea IR @RI @3 AP (@I (oI
(P AleTl 2

e Ted 28 I fage AfEts a9z 591 SIS (FROER (S SRS 510 (B 4 |

IS fofBIem eiterrta siore Atea (rdT Sigsire Tfere |
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o (ONIENS Fefd T SHSER TR F F9re fNfeicg, Kol
o ofil Tfereal fqges A1es ST o) (Fiee (e fifercz o |
o (SINITAT R sileT (=TT Toglsim 3 |

Tw TR 3 ¢ FY 3 A7 FR A Tl shRiE [ # i oF
2 oZeTd (reflects on using aitivity3

32 7z eq Seices (@ farefife Jedte AARieiRmes Tac! Hezfe | afsal gy @Tre e o
sNfifes siftert TzR TR fages KA T #(1fex i, Wi @R [RIw F21 7S o 2z, EIE AR
AT (OEENE AW O e MR A G0 F FERR dw@ies SR (@ 912 [o" F[ 5[ @3
TUIZIECH! IS I 2N et eI |

B (OEEIFT (PR @ AN {Toea FG 1 Toy wifee (oS gfoncy B o T atifafes
(IRONER TS AN fGoes (e W@ [T AE e oF R Iia I 2@ 1w IR FE0e
(OEENC [ @19 «i=ell el T ~Aifes], GRER R qifdfee A0 (@Ts AFCENR GIRERIST €79 SENb|
A #IT T (SEENT Tgo(F 11 I (I T T2 (10 FH (SEENT 7 2 |

@RISR T 1 9 S 2 FEICS 76 5197 TS 103, (SEENT FSIRBCS 7at 510w I (LT FIfS (@1 76T |
FIF W SAkteT FTER T Fa A G2 @ oS T2 AAifeta e TR | W2 wivece FfuE
e (@[T g, e FerTe 61 wist ez (i | (@1 (R R e Feifedte oike FEice
CSEE T @ © I o 90° @y @, (ofeRicg wEm T OTE, (PSEIE (SSERT (@I g
(protactor)efemiz ¢ gita SIRE FREE | (EEIE s F2 #{ife & 33 W2 51 Rl | e w2 9
fafen weraE srol S s | w2 e v R@iE @[ oRRE, @ 930! o_ SRR w2,
“Tfefd tolTr,” SIRE “G35! R 9 BN 17 W2 (ANCDE (HADIT (OSTET 3wl 112 o) 2fefed @FINea el
(T2 [2TES (SEENE A FRA g ifazicst Relfe, Fe G2 T (EEF (@i GRS IS OIE IE
02 =NfeE | W8 T W W A 30 (5 ikt e o ©F forgs vj+1 FIHE! SR 6@ |

T W AR SR wal (R I I IR | W2 e v waie @Rt wfifeeE, < sofee [
wifaw, Sy I ~AiZRieEE IR FE F TI— @R GEE O FE ARERE. G3oie [Fe w8
FRTE WG FaT (SSERT AofIe 47 2R TAAWMIE! GR (RET | (NN 269 fSears
(SETENT I TR A I SRR GBI TR 7[R T4 A9 IR 5 | 92 729 J2 Zfeie IR (OSET
wikdta g R AT @ GIE ETOE 26 Pas ARINRRT SA2IME! 7=2e I (ke i
FeIRFCe GBI w7 TEF (oIS FZT Fi2e |

(HTR AR =G QI RN T2 ©Fwid 3 1i3fee I (07 oo (2fww; e ot Tre 9o
QG S S (PRGN 541 S9l 372 (confuse 2 @ (iR | (UTiT AT FFCe G Ol 2 SE
TR B9IC02 3B (SSTHITT #91 F2A AfSTA TS (DS 2110772, THRET 927 IR @Fs @2 [aw &
e SR SR & AR @R v =i FweEe e 96 Som Shmice o o Feme Pl A5 ke
(R S9ICS (K GBI IR (SEENE [ wifeeet, [ fifseet 37ate1 facen |

B (T B AT F2RIE oI NS (OSTENE (@FET FFTOIE T FRCE F'90e T | 93 I
i @CEI THAIES R AT @R T2 (O STERT e | 201 e (09T S 4 Tl wers @il 02 werd
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T B SR FIACOR @SR Si9ie6! FE0 |

(SSTENT FHOI FIAGR Ol 2 TNE FfeeT | I3 SIS (SEEIS 20 (61 g [aaeg iifest I anffe
E (SEENE (GRER NefT 3 [eifafes | ot “ifbaifies yam «191 (chek) 3= 5i2 wg Tex «iiEfe |
(NIREATS (OEENE (ol »] (Check) FR v e @l (99T W@ SpEw! (7 Fie7 Kol cofew)
@l g7t (ratio) @ w2l (fractior) 3 SFRe 2, (Sfel (12 S ISERT (SEENE (@oale wel
TR 7 NFT | GRFRE (SEEE [ @EaT IR Afa I Sgea SR | o TINe Gow Qa2 FATgey
DK A A I ieet | e e @3 sy saikEiEs wiE (decimal forn) sieRe aw
FABICE AT AR | (Tl TZN (FRO 7oTe [feq Sipieg 7wkt fage o @l (S 7o IAaz
30,601 90 feTia fags wiifesT | FeIRFre Gt TE (oIl 1G Qa0 G Wel 510+ SR O (SEENE
IR (IS @R GTF T 12, SAGI2CPE0] A SHHTS@IT A 2 927 (12 5iafe | gl S @i
Qe fodl @[ @i | areefife sretes e e a3a s wiest 3fEs 59 «ifF )| e fammefifs
e (OETENIE g ARG '3 R | Sf et (SSTET o[ [P AP 2z Tex [pifa aifsa
TS (SETAIF FOFIIOIE ASBR Tty 754l ©ITa 76eT F1 (X ~AlfFCz O e o117 |

-

< o (pause for thoug))

O g g R R o s SRaee S R <R I e SiRece e e Ssl
| el 5oz (RTIGR 2o F $R7 SAifdfem, (o8 1% 7e v »ae [oif Tfermm »iiffeet 3

9 SIEE 2 (SEEIFT IZOF AR ToALAMIE! (FECF IIZIT A A9, OIF 70 IS

TR FRE o[l AR | TWE w9 G3HIEE Wi @R @ (SEEE TR REE GriEe ol

ifeeT 2

(HTTS QG RGPIRRCS T 41 TR 7% I (@R - Qa1 @6l sifafes aiaen 3 (oieniz age s,
(FIEIE g @51 77w T2 FR 275 2/ SR (510R W (FINEIRT Y008 TONICE! AL FI9 (I L[0T
- CIREAR IS AT TR 2 TA© 703 GRS @9l FA! (202 29 QaI [ T4 IS o
& B @RI Roi TR #T 1 ATS! Wi slemz 97 [, gow s Zpitel Sisffie « 2 fsiee e
AR TS oI g ©ie afosifR emia i |

050
we

S SfEE Sifate] 20 Ssff “Sealfs S S welR e JEs 7w 2 (6 A slew

e ¢ w29ifS o FRAFTOT T

4. A= (Summary)

S

@3 (5051 =G QE e foftl edrgsll RaTe (Faige I fags T 1ReIE@R 929 SRz

o aifafes @Fell [ R 29 NAPRE o I A 21T ©F AR (SEEFS ML I o=l
S | 7GR Ao (ReER v SR 206 (OSEE (IR AREER Tovjefasl I #iF wAifoR
i (SN (SEET Feae [ien eopre @R 7R TR #iif<7 | foEl st 1 eifdts 2 oriw
AT | TG QG PRree Hol e Al Slikace] Mete g R aiifdfess siffeor Ix=e R =i
ST (SEETF el [Fgi aMifafess =i Five ftet 72w F et |
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ARG v T TR (207 29 FaPEers RTe % F 991 96 (SRS R Afe wefre
TR o |

FEEINOTET RFTe 2d QIR FALTOIR 360 Piewe RReTe F2F SR 21T | 792 3RS 7g 2al
L] (TS G2 49eF TRFe Y72 FemRT |

o (Pause for thought)

A S AT 2BISTS SACATE A FRE 771 G2 (N5 Svjfd Ize a1 [ 6 w6l ez
T | G2 4N KN AN AT SR S S GATHIET FFRETT 751 20 A2 F
AANF BB AT B! (B! NS |

e 1 NCF/NCFTEM™rre Siicii<mel
<% s e NCF (2005 @i NCFTE (2009 = sy sl siofe wete fii el 5o ot

FRCZ|

R (SEERT I STIeS T TRIF] SRAME ; (SEENT (e «feqt formey erzet Featet 923 |
(SEEFAIFT @I 551 FRACH TAIRS 95, (SECHAIT wFol e T 9l 5, (OSET F3 4w
T @f e (9 arzel T Ew 02 A AT

Jfeare sfvwer fofes Reaa st (T1) SRR 26 #m o e [ReHe T v 26 # e
ke Afowe |

sifies o3 FrelT BE WA aifire e, aiftres ©fF #ikts e 3 |

e 2 S=alfe 1% Awe WEheiel (Assessing progress and performe)

R - QAR RS SRR 501 Sl IR 2

NS YEmEs [ Sl s o9 e [ i e wie-rdie e e o
BT OIS SNSB | G2 2lfqze “i97 SH¥e T4 77 9% (2@ (Grade) #m z3 | »_rwre
Al oy T e wace M3 2lIRE (OSEs SRS FEEAN 2| 98 ARG T
GrifeiaiceT e |

NSNS euTRel [ fFmsiels (I RFT AR Fiole) «F 7j2F e elfagn | Smgpifee o 2g-
Qa9 ool ez afagn | v R 2fagis a oiet fZpice a<gie 6| Be-raiE
e wire 7 ~lifirz O Sifeke A g Eial 23 | R FAITeR 8oiRS oS! R
AfqZ AT T AR T | AOFOIE I AN Wi aAfes{fS (xez AN
ORI O FRPIS] S |

NS IR / foitet o gl Io1w TR0l R SRt Qa2 @R

1 ifesaiceT [RpifRR Al =i e Oe & =it |
R (P TS SicE Sifes wifa
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o (I WRIMD TR & Ao I(7F 2IH7 =N (e A0 aMifaiR)
o (IO O TR ST S[2 FeNeTd [ Sifed |

farws ZpICsl SN SACSrF 10T AT FERICS ToAEez A (135! Te AR Bg-Ra Paer<et#il
I 6 27 AR | SER SATwia 7[0S, 2ol IR AT SRS SN AT (<o R A 2

o ST AT 3 2NN S T IR WG-REAPHCE [ S WMoy were 279 e Rl
I AE@ S awe IR AR Bg-REhRE [ Wi e wiE sARE et
GrifeiCs] Sje e offasiel S0 9 |

o SIIWINA MG 2 R FE DA-REPRCE [Fe Kifdrg o fMiaes sepel e wifaq
AN | G2 FIAZ AR R siafs, T o< fagneenst ewce N s 72w $R41
RG-RIG PR I T ST TR SR (oIt 12 I vl s w12l (202
iz el 3fem wnfa

o ST (TS 8 PRIEFIMING (IR SETRICT RE-2IAICH 6 R S (PN Ria-Ri@ie 7 el
e (12 e ffes 273 #Aifia | SR forsel st oigeg (2fest oIl e Fia
A |

ATl ?i:@/% Bg BaI & M =1 718 T’ #1if9I7 (Before:being clear shout what

your students will learn)

QI-REIE <5l AT 7 A (@Rl 217 »[ & e @izl 0 311 TR wigff (oeET
<fR<tet e e wa 76 M A O <R o9 29-RaE 2Forse IR AETE w13 G5 I
AZZ A R T 72 FA |

CLES RS A

g g 72 7 e
(ORI ([ Jfer #f12=
(T (FEHC oAz Wl 2

2 RIGPRACE T&T RIS S90S (SETEITS (T8 (GRS I SIfkte] 3 A1 78T (OEENT A IR @I
| 7 eTS SNCEB FRCE I | (DSTENNE (DEHIR Ted AT foire, I #Aite (1 712 == ¢ il wifora
(12! SNsffel rifea =fifsa |
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AT 9{631/8 R QG AR MR (i TS SR (Before:knowing where students

are in their learning)

QI-RE P i T A Sl o Q-2d ) TOEE (SR I€ T @ SN (@169 {9
Gl RIE | Sikfee e e Al erR )R we [Ty (€ wivff wete il _eel
SR A 8

o ol RRRIRCA (ETRI RIS € 7I® QRGN & I SR SWIICE H [ TS J&Hel (< 191
7 Sifeisl e R e | O3 FINE! T FRAE (OLEFT g a5 I gl
I BG-RGIF (AR 7 [ | (SN Wl ©ifeiw! Si<e o WA 7jera Hrwel 5 |

o TN HHEAN AT 1T W Qa-REF G2 *ME@RE @ & e clgs | @Tie REw
QI-RAIE SFF *RE@F T (SSEFT GiRed o1 SNgfics! esik S Fface s
(thumbs up REE IR TSE (CSEIFT P SAGRTHI CoT[l BRI
frrs(thumbs down) == I S@19 @i (or® ol Sglrchl smiwaE (thumbs
horizontal) ssf<<itet frz=s |

A5 AN SAIGCOR F'F 791 T T4 A S, SNCANR =G DGR A PR S 510+ 7
(RIS S 2SR AT FR AT | AR DG G RE [ Sei g o ot
SfeRceT Y (RAIGIe w5y A g (oot foieg “Rire [ Miwls gerer ig KA wivff s
(SETEIE G AT | S 2 DG (SRS ferl e fimee mifredie 1 2 (o
S TR G (SEENT o SNeiZ] (2 AT |

AV IS ] @fﬁﬁ Heafe e 4 (During: ensuring students’ progress in
learning)
QI-RGR SO RAE (SRS #1aie Bl #{ifecet ensif fral elfosif® (feedback Beiw<t ==
SOISIE 21 | SN @3 F7 A1

o QI-QIR A el TS AT T S A | A fFue TS SR o117 5o 54 |

o SfiErre TafeR A & eicaiem GlRG! =% T3 AR |

o (OIEIE TN Tafes FR7 AT =7 2fean (positive) e =17 |
SN Bg-RGIF e T2 A e AR K iR | Be-ga s IeNe RS (FIe!

TS B2 i S5 (@06 wtet fWata [nifRie iz sa1fs sisff it oifismi serfd sfka «ifoa |
(12 TN F7 A Sisyfe
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o PA-RGPIRTS [qgeens s R cogeie gfowey fifs enfzez |
o QPI-RITI (OETHIT LG SAS 7a 9[de] I O [feq Fi Fiea ass |
o (OIEIF [ O FEFAI JFolst «ifbata Ko 77 21 (SEENS A107 FhovFel T AifA,

S S oSS
(G2 [OY| F[ECET <P |

o % T3 2[q WF TH TI(eT FIY IR MTF, T FHER QAN LS FF S FFCE
PT-REIR S T AT - @R AL QG-RE R (18 I T @R S9RIG 0= #A70 |

ATV (< ¢ SETIRE T ST BIg 7@ 1§ el el 17 F 2 fssmica snsxifpa

(After:collecting and interpreting evidence, and planning ahead)
farmel e if Gzl 5fet 2R TS (WFIFI, 2w MR e wawid e 29 ¢

o QIR U SEAF FIW TR0 DIeF
. TAEIETOUR fofes 2/ #1g #fRel ae T, (UG BEIF) Tl |
. IR A7 2o frme |

ERCR BIRGI wEIST el @t SNICArs T (20

O] 9! A &R (Collectig information or evidence)

e (G1av foese oiF Aifzae etee wa-gdl fee A se@dl #6s | eroE Hog e
TS| (R | (IR TER FCICS YT I FI A0l

o fifon Tom v Qa-RdR RA@ o Meg 796, [ow Sfeeer »[l, #91 2g-gda™ 74,
s ofal, ITIe hem 741 |

s QYIQIR T RS O OISR W @S O 395 | FIETETS @Y 77 |
YETRNE A [T simfe 2R 95 | OBl Ao Ao TR AFEN 0L AReE FRA @RI |
Rq-REN R S SepReR RI aifaricsl Rien TR SRerss S(Ra Al | (@ ¢ A,
wgel, TG S, (HTFI, 2R, 71 Fr |

feTfolm 99 (Recording)

SIS FHCE! Tmpierce [{0F Five s wce »g-raR vy Siffsigezsal 23| (&< {955 F1eq
S0 QE-RGH e SNiF IS OIfeFigezdad (TRIR | 319 AR eI 712e S SR (08

o farmel i 2ifagn ofet Acice W9 [ R FReE GRRER TIERl (@6T/ @GR a2
GRS

o QIR T FE Tl (ofey, a1, 2req I 2w iAol Tonfn) 2[5Flerss 3145 |

YOI QE-REIS LFIZE AFS T |
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. RGYAR A, A, A, R STl o Srarelis woae [ Rk qtis |
A P F9 (Interpreting the evidence)

ol RE-RElN T R O B A R 2R B OIeFgeg T e IR wlemE
el Ff 2Arors Be-Rai [ R o SR T2z I o |

G FIN AT efoTem o [Kgad R @ | S (e ©2e soiqe fefe +F gagde
o S1=191foq A T ZIO© T HANE, TrierFacet, 2fosife SR, T e @ieie «f¥, Tou e
51O 1,571 el el 19|

e FF79 @ #If]F% F41 (Planning for improvement)

29 Qa1 A ERE (@ 5 sjef Rpe AR smgferid i ; e frwidia faie s Tarawa stesw 3
TETN JZE© AR 21 R Sifts Sicaie! s w72 FR7 | S Seedl g R8s 2iaifeq casel e |

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

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://azimpremijifoundation.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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