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Making students believe they CAN do mathematics: operations on fractions
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Making students believe they CAN do mathematics: operations on fractions
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Making students believe they CAN do mathematics: operations on fractions
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Making students believe they CAN do mathematics: operations on fractions
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Making students believe they CAN do mathematics: operations on fractions
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Making students believe they CAN do mathematics: operations on fractions
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Making students believe they CAN do mathematics: operations on fractions
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Making students believe they CAN do mathematics: operations on fractions

o o A CFTe YO-RGIT TR IR w9l C2feet I Sipes Fifee @1 2
o Ul IR K AR FRfem @ 2 af Fffes, 2a7 T & wifes 2

4 A< (summary

QRN SCHAIRIT (M ST AfGZIE@T 7o TR #{[ O aifedie TAlfRs S | e sa o
Q-G AR (91, [l 7790 o 2909 2ifagn [ goie 72w 3@ e aree! g odmies
e 37 GRR R rat z7 )

e 2T wiREce SAlieiR AfREe RE-RaiE SR (Fas e alifafes Haziee Joe = 23| @3 gl
(@R 2! B TR I S WI-RE1T I sifers [ITCo! @bt o7 Folt [Kw | siferss et jf2 @mt Wb
Blvl 1 TEfarel SRS AT AN SN AR AT 27| 78 @3 (9li5w 3¢ T o W ST =»g-
QAP 2l 2ZeF A FAFCANE TIe® TR A (Sfod! 2061 Ra-RIG e e «51 [gh™ ok =ifza @
(LTS e M =i #I63 #AIT |

i S@ﬂ (pausefor thought)

S @2 (ANGES IR I (PR D19l SfTe @S AN HABIETS FINS WA DeArez I |
G 75! 211 AR (BIFl 2FS T T© WS AN A B G2 (9NTEIS 4! HIREAPTZ IZT
TR AR

A
el 1 NCF/NCFTE #me eitaie rompTz (NCF/NCFTE teaching

requirements)

@z (5 were fuat NCF (2005)=is NCFTE (2009) fr¢ etaiemimertz kel IR i @2
AT RIS RI-RIG 1P ©eTS ] 4=Ce] 7= I |

o IIT AR RGN WA 431 A0 Sepiae Facst it |

o QIRTT TS Afag Sitaizd TR T S e AL 4 |

o QIRIIF ACS GIHE! N I SNCABIE SRS sifers i AfF |

I 2 ¢ 2 9% 2fo5]fB eWis (Monitoring and giving feedbac

7Y QaiT Feel (performancef s Rata T (S9Ed Saae o= F A2 Tz A s
TS (SEEIT 771 fF TN T4 (207 (SEE N A O I e IR (17 F419 e (o8 a4
Wi 1 2 | SIS el 4 o @f$9)f® (constructive feedback) [l (o<EIE (SEEIRT TSl
(performanceyic= »IRwiE Tre FR- A |

12 www.TESS-India.edu.in



Making students believe they CAN do mathematics: operations on fractions

AL (Monitoring)

Tae] (effective) frss e 2t FFEN TS (SEEIRS Bg QG 2RI F A | ARETS, ARER
(s g QEPFes (WS (99T [ 3@ CREAR o, 775 [ i@ 301 | »id gaie 2= F0! <6l
SiGe I, R T =91 =G 2 P

o T (e (highegradedifes sizm
o (OEER Tl (performance ) R sersl FF OIF (SEERs Fevs nifet (respansible)
3 (oI |

o (OEERRT M TS BI-

o 3T I BN OIE STe 91 S el 211! Tz AT SRareidt 3 |
s 2BIE 2 S (F2abe wFgslel e g #=its 7217 303 | OiF foeae

o I oA Wbl @iy JfER Feal A 2Eifoe (prompt) S s

*  (OEEFF (IS 2| TR =

o oo (challenge)s=is =iest ¢ et

o I I IS @FEF (ST TERT TPGGZHI A |

o el B(e [ B A |
QY QPR (SEGERT weaifed Raw =8 i uiF soifels 2fesf® emiv SR (9L s Tafs i
@4l AT | S FREE N 2 2@l Wi o 2fer)fd ane st e 29| 1a Q@M S i
3R Nt 712 s i 2fagie SRl TR TE (OSEIE [ TR AT 21 BaIE See |
s TR 2 IR R[fen eropiza Ted foege bl defizai (202 S5 2ig QaPeas (SEER el S
7 fdifee Ffkata w2 99 e fHieTe 2 F-oi@we (self monitoring) 3fe @it =31 [ e wiag
AT TSI T (OLENNE o R miftg o1 @Ieaies | (e Sisf I @Ie 9o gas @6 F1E9 1 96 8551
et o Fom F e e Fdifke s 7 codEng wiasfer g-sird FiRa 3 # el | @2 F-o:1iw
ATGZIICE! ST I BN @3 (FHECOIS THo] STee 19 [RUIETE #10ol #109t (A2 G SfF (O EEN SR T
AN |
BIq GI9 T WIB S 21 @9 T (listening and observing students)
@fg et TS R Frelfs ©I 2 RaiE [ (@0 o, 75 31 (0€mies =i SRe 2w | 3 oRies
G0 k2o A B I ACIG RO

o I AR VY REIF Tl B 2Ifbacs fr vl e

o (OEENCS YERRI A WoTo SIS FCICS R WAL S SNioffel (1R wfefa #iics

o (HTHIS A (NN NS (SETEIE TR F| FACAEIR 3759 FIe A |

o 7eTS FN FEICS (0T iz esl (body languagers 33 =i |
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Making students believe they CAN do mathematics: operations on fractions

ol TREAZ T WG QA R 1 Feelfed eeE| qee Wy 28, (R [ s v zes | e e ol

(AR SN @] FRACIRCZ WG [RER B |

29 QI FIN S TS S (TSI 5ifFewice g TR (€@ T FNERe 53 G o=iwaig Gt

dFe 95| RER oae @R SR =R gw@ied 2F, (OSEed ANEE 5 SIREE Wi Ted @[l

(emerging) & ITRfERRT 96! GRF ARE =i @4 (@ dreifes (class list) Iz Fa i@ | @3
A T (GIRFIER S (ol (HTEGT 2ifos)fs emia FEics a1 v o Jfears 25 aw@ifoe (prompt)

I TAITS FRECH /TR T 2AE |

Afo7|f® emid (giving feedback)

T Qa3 (€T 7 I SIS Tolmere Tl T AR 2@ (0f { Fwrwwel (MaiEcg, GIRER A
DI (6T STl g 2GR 499 a1 27 2 I S (TeaiE ez 2feeif® | afoeifi za wde

o R R Ew aife W

o RFIM OHE GO FI T 2o (12 KA e F19 AT

o (OIEIRT FFHTO! W WIS Foi ol Ff AR @12 [aea 3l @iz e
@S =N elfoe gas Afesf® el I, 2 (@EETs wote MR [REw wifkie 2R 341 The-

*  UFO(S (EENCS [F F A

o (OIEIT GfSHIET & IR 731 T2
o (OSERE FINE @S S PR IS 91 37 2R |
*  (OETEI (FET U Taf® TR 2T |
T IR AR @ T2 o) T B9 Qa9 RT3 | s e 791 @fos)fE (% s A A
I FZCEe WS e i R @RI | e Afor)RE wete MRl SFUATFEOR S7Te Sy SE7 (-
o oA IR LT PRGN €70 O 2g QA [ R LS ©F €90 (T g 41 23 |
* BT YIRT (SSTERRT iR I RGN ARIeH 27 Wi Ufe Fiaical 2w [ Fa w12 Racw =iws
< Mol < 2T |
o T3, Tefle BT R T @ IR SR WL 7 ©iE e 9 |
o T RIF Logezeare 2fee)fd emia SR FIe! TCS (TSI SlemE e AT |
o T 2fsfR AiIT TEe v 9 27 | T TWF Y3 CISICE Avie 91 2, (90T =9 TaICE ©ifdd 2Id @
“NZ 3 g FICH! FRAGT R FROAE,” I 37 @SR 9 927, I (OEET @R woRiflp oiee,
foize (oStEIRT [ 2y (Nl 24, (SSIET ©Ita S g AR 3o 160 |

QT QTS TSI vl 541 2ifev)fR forfire a1 Ffee Fvites w2es 59, 3 wifes were 23 afve were fra
AR M b1 27 |
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Making students believe they CAN do mathematics: operations on fractions

2] S 366 O] RRIT R (using praise and positive language)

QST ST (FICTRIZ 2l F(E W TR (@9N1E, (ofo SINRF 47 ©IF Al | FANCEH 39 A 97 I WO
G O BAIRS Bl S @il Ol | YhIeee Sl 2fedib il (positive languagek wia =ifi s=ecen
TR BE B9 Sfe@ts (motivation) 3 «iital | swe 17 aifm @ et smim [ffwe 279 =1ical =i 7@

QEIF (SSEIE AT FE AT TS S7O(Z 2#ieA! BT AN, (CEETNTS 727 | 72061 3 (OSEdT T2ifew
RN T | “BleT SRR *RACHIE W@ el 1 12 | GTC, Sl wote [l 4Q0elE F 0o ol 23|

&3 FINCG! = F
R AE TTMOCE
IS ©lF 23 ..

2TAIB S B[ IR T (using prompting as well as correition)

A =G QPR aere [ aqeeie S HAIfSrE, GREE (oSEes Fiewe on sz szl I s
(SEEIT G5l TG g Tw7 I (F W (I G999 FARTSA A0S, (90T =G =G et 5% 3, Fee o3
3 @B TP T SR AT TR AR Ao Do Wifes (1R ARG WA (@2iE (et | 3
=5 BT BaPee «bl 3fe (hint) i a1 st @fls @y @iy, /ol o oel sk ac@fbs (prompt)
IR W% Ted [pifae 1 Tefes s, cofenz (oewEts fuw e fifea «iifia oI codtee e Feea
R Wiftrg 92 S | W9 7E QPR Si9t @Bl OF Ted Aite wete MK nid g S T (09T
TeAlfee SR 2NE |

I’ Y] OIS SIS FiE,
G| N ST Slets

COINICETCE (HBCH!

(S AT T
S ol

R QIR SS( PTG T FRACE SRS FAICH! Y2 le] 2 | ©oTe 3 «Jeeicd gl St At w9
SIS AR 2F@ R AE-
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Making students believe they CAN do mathematics: operations on fractions

B RGP PRI SRS (T, A 0TS 1 ARt B4 e FEies T2 A Wi @[ I @ v S
AT | SRS SN DG R PRRCE (AR TEIEIT T T&I (Z[1 A B (@Il BIRCA (S 2@ibe
IR I, AR Ted MR Aere [ TFF Wiz @ HRE 9 9AIE A @t e Tex 1 weam =3,

A FRACETE B B AFS T AT |
e At wedld S S AR e @& il T YR2 T2l | SNsff =i YaPeas ISRl Ol I IS

3G PSR SR 295 SR SR TiEs S 21T | <A G b1 7ioea oaerz (FUge 0! SiF
(FMte 37 @Mz @feresfer (confusing Fcsii o= wiLies)

e 32 IS T L] (Using pair work)

e #IffEfow Nz Qe TN B, FA I Wi FA S I (OEENE 6 O (@ 3 ©oF dfs v
A | GME TR e | @fsnt St S Fore FA 2N, SN Tow Tod 99ell S veE were #ifkfoe 26|
TR T FFEARE R 20 @R 4T B-R9IE (o9 Feas (MeaRee At g AfRae Te®
SR T 901 | G Q-GN 5N TGS 7 Al O P il 9648 2I1(d | ([0S 2=l 4
TIFITS 2RSS S @ Ol I RASF QG-I 5y 32U 7 |

I Y 57 I7TR FRE 2 (Why use pair work?)

RQG-RIAIE T FACE IS SfF Fifica I T GOl AT Tl | 2 (oEERT o TR d[ell S T
S SRR A0 2 0 | 3 DGR GART 2 S S ST TRAF B2l 45 (TS St
T FE |

I TR A TR R - QAT O A [T AR TN | 2 7o Wi J2RTR A [es SR
IR RS To P 72w FRAE AER i |1 2 Tew I Zpiel cfeifde 73 @fent siefs [Rew s
AfFE TR @RI Nage FRACE T 2w T S WY 6o 27 21T AN TN BG-7a! Sogey
20, Rt oI e w=ieifs aife SRz | M IR 92 TREH IR 2ES 23, (ofox] Sisifd o Sk (F F0e =ia-
QI TSI S FITe aifal Cairg o 3 2fgz Toireiol ez |
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Making students believe they CAN do mathematics: operations on fractions

ﬁ’m IS A FITIT (Tasks for pair work)

SRS TR erTe fefe I St [ifen 1em IS I Fq AT A | IT FIE7 FITR T o
TolTegZ’A A9 MO T FAOCF A0 IR0 FHire (@R AR 2T | AT ¥a =G e qReifeaes
A D R FiazreiE =i ke FRaE 7Rl #7 |

TSR F AR OoT0 FARTTZ. TTGGZFIF ¢

IR B - e [T ¢ "GRG (SN WNre2 Bt 7507 A o T ol SR o =g
- QA TS AN STI-2ie S IR TSR TG SeTie (581 4 | ZAIF A, 5190119
wivce S, [Kfeq <l 9t ggre 7% 74t ,[feq w@ee srorw [l < ofle Zeicst si€ s s <
209 |

SR I Al ¢ (RT SRE 2g-=a e @51 Rz G i w2y fral 22 s e i
@Bl TACENs e o2 Ml 27 | (SSTEIE OF foige TPl AN FRACE A R 96l Praiwe oo
2051 JNTOIE (S STAIRT OUT S -&A7 i S |

(FTHER SEHIE (A0 ¢ 219 ¢ Q9T =G A Baid @bl ol ifbfes s siwiencs og fafes, g
FIETS GBI vl SAlGRe SivRIte SIEIE O FRE (o8 FRfeE, aeie @iq gR) Al T3 6 SR
W SEIE (72 30T eoigs fofe 3 = wifeatet oot s |

NI SRPRe ¢ QORI =IE A RIGICE ST & AN G5! I s7=wive) SfeaceT o «ifp < siica
FIfeeT! (IR 3 TSR ¢ WI-RGI ITSIE B! 903 3l R GBI <@l (D ETEE B 26l oo 7%
A |

AP W@\;{@g@ﬂq@ [@RREAFF WTE9  (Managing pairs to include

all)

IR IS TN WY el | iz Fa-=ai@e fon fon ol @@ aemE Haged sika #t
IS ATSFS S (OSTHAIT [ S iford [ M it S Soia erepit 19t | (@ fieFiors 3qm IS
AT FRACH SN T frat g@ce i 71 THw |

QORI IR 4F I @RER 707t 395 | (ORI Re-RGIE IEG PoTe ({1 I F(, (TR
T | SN Fi*5e 293 (@ 79 - BER i 3ad AE@E (OEERT @IS I TR 3l 23 |

wfE el e AR 7R Fte foaRl wisfF AR-frf & [ifon smdaq o [fen o= ef
Q9 - R @ ST ST e (OSENE 38 Prewe 72w S Sl | SiRite (&foaat =isjf
GFER BG - RIS (FF #{1f i Ffate1 72 oiieq |

TR FTH T ACS N AT FE-QE AL SR AT Wi GRS (SEENTE ATa0s! (@
O I |

SSACS W AR S AT 2R GRACS T WE A I F(E OF Trizae 7 ga-die
IS IR AR 77z 017 FRQ AE |

ST FITE@E 5 T /8 F95 |

s [ 410 B-RaN @REREAE N SR 12 (2 [0 o7 3 |

Q-G PrRed @i g i ity s @=es 9ol 55 21 15! 5k at e o > o & wefr A
o B | (S€EE 26 Prews JRINRT @[ S @2 T 7€ A0S (SSEIE 2670 e e & |
*6e 267 (T QG-I TS Preea AR (7 F20S #1961 IR 2[00 A0z
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Making students believe they CAN do mathematics: operations on fractions

TR IR TS QG-QE T FEF (T FAT AT (S ETHAIE 2ottt FRE AR 21K O TR WafieeiE 512 a9
@R @@ 25 Pews 72T S0 S FHES (F TR (GEEFE 207 396 | (@RS AEife =0 i
(OSERT e A TermRes wwg fiie ie-ra s [t ©ifikes s (o8 [ 37wl C13b! MgaRke

IR SIS (EEITT TS NI TTGEZFIC! AT g Wbl T3 21t | @R AT Ba-RGIE AT
T (IR T FIN TR 2R Toiceia 37| =9l @fon (@fiewse 2@ Fa e a@sce I &
TS (207 W PR SIS TS (2 4 AiE (SSEIRT AW g FR1 | REFiE AaRe ge, o g el s
LT (BIF! AES i |

IR (e BT-2IGR [ & el sAlem T @iz REcw 9ot sketosia gfisst sisifa o #tifam | sispf fgee v
(OEEIRT BN (AR v S 2@ 2 Aol (0€Ess SR A wife 4| »e-=aiE @fen
QU FIN F(F, (SFSA (OEEANT  IFeTo! S IR Ol oI | SN ACeFeo! (@ [qel 90 e
T S 1% FIRe 2 AR Y o) e wieff FSR 7kl ol wig-die Wi a9 e (o€
IS BB (@I Sl Qa-R@ I 723 1 | 93001 ERRART Qa-RidaR A Q@9 23 AIE , R 2a-
QA AR (DEEIFT YRR Toe ©roz 21 |

T S Qe GG T AN SR o, e 96 oifE Tes i1 wifa o o fge (odtEiaas
TSR (FEME (SEEIRT TeaE@ TaTe -4 217 (72 A et 330 3 1 300 (o€t e fiaae
A O @EE e o[ R it o Raw eifee =i sf@ i sivf g9 S orge TWire e
IR AfRTS |, TROB! W% (W 51071 (Fqe A ToTT FACH! ARG | G306 TR IR A Soff
i oI AR Feere Siaefs sie 27| 756 T T 2FeFe S Woml S TeN AN ARG FA9te
e FEAFGFICR T AN QA - G2 FFCANRITT A =[] LTS |
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Making students believe they CAN do mathematics: operations on fractions

e 4 @2 0! (Fraction strips)

59 R4.1 walies RF6!

Additional resources

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

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

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

* National Numeracy: http://www.nationalnumeracy.org.uk/home/index.html

» BBC Bitesize: http://www.bbc.co.uk/bitesize/
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Making students believe they CAN do mathematics: operations on fractions

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

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

« Art of Problem Solving’s resources page: http://www.artofproblemsolving.com/Resources/index.php
e Teachnology: http://www.teach-nology.com/worksheets/math/

* Math Playground’s logic games: http://www.mathplayground.com/logicgames.html

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

» Coolmath4kids.com: http://www.coolmath4kids.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

» AMT-01 Aspects of Teaching Primary School Mathematics, Block 1 (‘Aspects of Teaching
Mathematics’), Block 2 (‘Numbers (1)), Block 3 (‘Numbers (I1)’), Block 4 (‘Fractions’):
http://www.ignou4ublog.com/2013/06/ignou-amt-01-study-materialbooks.html

e LMT-01 Learning Mathematics, Block 1 (‘Approaches to Learning’) Block 2 (‘Encouraging Learning
in the Classroom’), Block 4 (‘On Spatial Learning’), Block 5 (‘Exploring Numbers’), Block 6 (‘Thinking
Mathematically’): http://www.ignou4ublog.com/2013/06/ignou-Imt-01-study-materialbooks.html

* Manual of Mathematics Teaching Aids for Primary Schools, published by NCERT:
http://www.arvindguptatoys.com/arvindgupta/pks-primarymanual.pdf

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

« Textbooks developed by the Eklavya Foundation with activity-based teaching mathematics at the
primary level: http://www.eklavya.in/pdfs/Catalouge/Eklavya Catalogue 2012.pdf

« Central Board of Secondary Education’s books and support material (also including List of Hands-
on Activities in Mathematics for Classes Il to VIII) — select ‘CBSE publications’, then ‘Books and
support material’: http://cbse.nic.in/welcome.htm
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