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IRafad SHiae & HeH BT ST e 91T Hor fafdy
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qRAfAD Siiad & HeHT BT STANT: NTATRS HRT PHetd fafer
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IRafad SHiae & HeHl & ST NyeRe 91T dor fafdy
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IRafad S & e & ST NaRe AT Hor fafdy
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IRafad SHiae & HeHl & ST NyeRe 91T dor fafdy
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IRafad ST & HeH & ST NaRe AT Hor fafdy
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N

Tfafafr 4: aredfde Siiaa aRRefa o v fafsr o1 ST &

1T 1: ¥ & Ha |
NEIN]
33 Trfafafer # faemeft sro vt & fhedl faeiy WIRT 3 e aTel Id @1 TR &YX, IETER0T & fofy, Wal & HaTd & HIs & |

et a1 That & Hemi § S W o S 997 (3 2), ! g6en g8 giRad o @nfey, 6 emud femeft 9= gRen
SIRIAT A e B, FTY ST FTHAT 21 Aehall 7, O b et are= a1 fomfor &t ik Aaw # 819 arel uRad=i & forg darR
B |
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RIRCIE
HETT Bl

o 2 foeh wfafafd & forg et & #SM &1 STANT T |

<1 7 1 fenfoii & |gel # fiiord @ | 9ie W A 7191 3 & forg &he:

Tl & GBI AT AT &1 UdT oS, STef 9 39 ergal d) o1 ared & | 39 $1d & forg areaan 98 € & 99 fry
DI JATHA T IMIATHR BT @112g | I Hifedl a1 araar=l, eIk, HARl, Gell SHTEl, AR I AR, 31f &1 g+
NE R

I TAR IT SR P a8 L 3R drets B &1 714, S8l 9 <rsd < |

I THR <Tgel a1 darg (1) g, fo¥9 I 9 FelR I71 AR R T 916 6 |

o 7€ eTeet % forg, L ok B 21 % ¥ q 9 r (Rrweh TR < e o) 3 W o) o |

Th IR 3T B o b 918, YD T RUS B & Ty derr 7 1o arrar 2 |

0T 2:
ST

eIl § 19

1%

cibdrs

arferer

oR, drferat 1 # <RI Y IR U diferdst aamy, foras St dfpaf o, e g Ao & |
1 areafass oftaT &1 Rerfar & 41T Afer BT SYIFT FHer |

L 1 q r B 1 q r

a9g 1

g 2

e 3

g 4

g S5

HE ...

wfcrarfer

I Rl W S A & Wt 1 urd STh fisa ! & A1 99 ldhdle W &) T8 dlfordl 7 S7Tae Ufth H WRA & oy @ | el
& AT o BT T B

% g & e &) sractial & g wr FHar iR Fr e 82
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o T IMMUH I B B Y r T AT O U< Z3N? 3MTUD] &7 S 2 fob MTUD] IS A FAT T gar?
o ITR MY g YHARTT wee @red € r = 0, @ M9 | & A B B IEAN?

e JIRLIRBIH & forg, s r=0%, a1 L 3R B & 9 o1 Heer 87

o T dor fAf & AT (L, |, q 3R r) & i o7 e Hy ST 51T 82

379, g faemfil IR 9TT oF & fofe ves 9gd &1 faerawy fafafe 8 | de1e, Jei /19 o & o7y, S8 A9 arefT Wi <A1 817 |
I |1 A ITeh §IRT A ST Hahe dTet A JeR & &3] IR Tt a1 # 31<sT G9 [9arn 3R f-fe Srel R ergel Sug
<Y, T Haer # =@t B BT M SonT |

B[O TE BB BISA-IATPHI dTel &3 DI AU BT YITH B S aR H T I8 2, SH(Y A I 4 3R 1 PI FTE o |
STD! AISTRT & TR B S & 918 I R 7ol Y, i #7 I71 HaT 5 370+ A9 o & forg 3R et # a7y o & forg
ST UT hael & e 8! H U8 I1e fRd™ & fog Fer & qrex 1= gl & AT W B AT, A1fh I Sl $R I o S Sfedl-
STeal BN |

37 Al & eI H AT ST 3T F A1, I IT T BT AT {5 TN STl BT SYIWT HRAT & IT BIST TRl BTy STH A H{Y A
TSI T8l B HE IUGTh AT oifchel IHD q18 S1d I1+ W 1 91T b A1 Bl {FRafRe fbam o af S uda &% o a1 S

SR 1 BIET eTgell ®I g ol | TRTHIT oTel Uid fiFe & a1a S 91 allFTi & UTH S dTferdl & Ty e-310 IR AlS[E o,
o 9 <l dls IR IRy fam o |

I T4l feered off fob a1 S A 51 1 0 1 = 0 U< BT 3R 9 a1 1 1 <R 1% =4l §s b d AT S D AR Hd
T R Fhd & | 395 HRUT ot (multiplicands) 3R Fwmail @ “Tsuar & 9 H 4 g5 3R od 84 Y91 $8 96 & DI
e el ) e & g ave | a8 wandll 8 | gR9 39 AR H o 7t ) {6 59 71 wioie & R e o

BT &, A AT & Y H B N WA S 99 Fhall 8 MR BH 9Tl H 0T B AAHTH H3 BT DA FCT BT TITH I & |
S 39 91 WR faaR BT WY it o fob Y 9, wrotes & 3iferes el 81 e |

qe1 oTaT & o g9 Tfafafd o1 At 9@ H 9 $7 Favar ot & w9 ifdraier faemeft e fafdr o1 |@\s 3 |erd 81 77 91 3R
T SHPT SUINT BRI & SR g UdT ol AT AT fh I O R I@ o, a1 R B 38 o |

-------------

/,.f k\i -
L fR % forg v
j

S H

T W

o o fAERHT W fba yer & ufafhar srufera of? ug v fafdy &1 SHE) 91 & IR & 9T Jebe BT 27
o 3y faenfor @) WHsT BT udr o T & foTT U Ry Haret fhy?
o T IAUH BRI F BT ff TR BT A fHa1? 3R &, I 396 WS ATYBT AT HRIT 1?7

6 :
g gpTs I fAE), 9T & aR ¥ el o1 wwsr H #ae BR & i 3R AN Hael fAfey & i R &b qbI IR Pbied 2 |

39 SHIS H SMUYBI 59 IR F Udl Tl ST b 3ru= faenfeiat o1 39 Hawl &7 SUnT o’ & folv & Herd a1 1Y, a1
e orae afe fieft # srgwa o, a1 O T gRT &1 ST aTell Al &) dHodT B H Her 81 O | 39 dRId o S
3feR 91T fafey &1 /T 3ref BT &, s e fadRad 8y |

MY 399 FIaRT &7 ST T &1 3 JrqRme & foIv o) Aehay & | faefiy & fory “ardfae-siias” &1 foxdl T &1
RefRa &1 9 T Jed 2 iR 9% I8 3w # weg e ® f&s 7, wae & arer ¥ STAR 81T B | g § B e o @i
faremmell T AR BT FEANT B gY @i PR UK & AR 7C-AY fIaR B B= urct € | IFab] T 3 JSI Tl BT [IbT B
¥ fory Harg Agaqet ¥ |

S SPIs | U I8 FHST ford1 BT b S g a1 g A redfa et fafdr &1 I A IR e ) ol 9 HaeT
& fIspy T S8 G | e <R, HIT A & U4 9T b1 e H il &) #ae S o1 Sy | AT+ 59 a1 U= &1
fe g o faenfit & ST STeliT el & T Y TRV W 9R STei & oy HE- W ST Aecayul Heel WA b=
#ag fierd 2 |

M I8 A1 <t BT % oo fenffat &) et # dgar Feraar ww # e ferer o1 gfafdfad s fra weayet 2

8 www.TESS-India.edu.in



IRafad SHiae & HeH BT ST e 91T Hor fafdy

ST g gers ¥ AR TS S A debee s1erT YRl @) ue R STRINT a1 ora deniali # fhy § R el
< gl

BRICE]
T 1 TIHUh/TAUhels R1eTor Saeaahdrd

I8 gfte NCF (2005) Tom NCFTE (2009) @ =1 fR1eqo1 sraeaaharail 9 Sirsdr & Il 3 Maeiddrali d1 g7 & §
TIPT AGE BT

o TRt 1 ST et # |ftey ufovrh & wu § < T Riw 99 U R a1 & wu H, 9 Ao & o S e
BT B MTRT BN, IS BT JUlTell A 0T B R A o WY |
o faenfeial @1 IoTT BT 59 BU H o9 < RTE IR F 9 919 B, ad gRT |arg R, Raat oy # R, {9 ) /e
ey Bl BN |
HATE 2: AHEBR BT SYANT BHRAT
ST Ue FaRerd, Afkhd, e+ I & Sl faenfRii & eic GHg! o Uob 3114 derl 3l I & oy fAda) &1 & & forg
TR A B | A BIS WHE, SR TiAfafRt & Aream A aiftie afea iR arfere yrdt fRreror o drearfed axa 2

AEDE & o™
TEHr faenfril @1 Gree, Hare 19 B, [TaR] &1 AeH-aH & iR o7 o & forg dieanfed v dies g S

IRT B BT 984 B 9T TIBT 81 Wbl © | 31maeh femeff guRt @1 R wahd € ofR S Wkg o wandl & I8 et
wIfpaTell 3R wfha Wy |

aEsT # faenfial o1 aHel # 9597 & Sl TE BT §; $HH W e & AT W & A1 BT UR B HRAT R IHH
ARTET PHRAT MASA BT & | JATID $H 1T Bl DR T BT BT [ 3179 USTs & oy Afed 1 BT SUART a1 PR W@ & AR

ST BRTT 36 A8 979 <, Sire 3 i a1 faenfoll & w9 | R e IR aRolle < 9 R § | 39 TR THEhR Bl
RN 3R Seeayol 8141 3aeTF © |

TP BT AT Bl

3T FHEHTH BT SUANT &d 3R DY BT TE 3 a7 TR R BT s Ure & 3fct # <119 &1 AT FfATH qRT et aTed & | 3

FHEDT DI UTS & RH #, 3id H I1 419 H AT HR Fhd &, olfh ATID] YA THI BT JTGIT BHRAT 8T | ATIDT IH B &
R H S MY U ARt | GRT HRAT AT § SR Figl d1 PRI Bt & FalH & & R H |IeET 8 |

T S & w H, 31T THEHT BT Aoherdl GARET aR Fad & afe 3y /1 & Arsrr i w9 | 9914 &

arfed TR & @ed SR srufera giRoms

Pl Y Pred® a1 AR S Afed, TR @ srdfed awa

TRl B D Ao #3 7 (e |98, T g # fohaw faemft, gl & fag aa)

TRl B B FEfd e 2 (W & fafve Sl o) i, smawas v, [, Rere o3 ok Ruid &)

D15 W 3w Y fFar iR Rars fFar S (@fthrd sideri &1 AR MGl § T YgaT+ &I e )
el @1 TR W g B AR <@ |

AEDE & B

T BT SN 31T 37 el o1 Q1 B B HEd & a8 39 W R B 2 6 a1 92 a1 e =ned © | Agerd | 9T

DR, I Th-GR Bl G, AU [AerRl BT FHS IR ATIAT AU A BIH DR OI DITe] W | T, I oy 4 ofed &
S a7 oy ueT W & S9S aR H ¢5 e | Braf & g Iarekel # el i 8 9 8

o ygfaern: femeff Wil # o oSG AV Pl & oIy IRGABROT I 2 | I8 Haw afeAn IuAh 99 BN & 59 IAD T P
e v &7 i uge] 81T 8, R 9 va €1 vy &) &% aR g @) 99 T gAY B G & forg IRd B B | Ie e
B IR B & Forg Y U Fw & v # wIol AeEl avc 3R o1 IRGfaaer & forg Ares @ v W fAfvad w¥ | 5
U8 § Ugel 1S WR fored | faemeff Aruesi &1 SuanT &un IRGfadRoT @l AST S5 3R UH GER & B BT AThal T S & folg

P AH & | 7 Al 7 FreforRad e 8 dad €
FIT IRGfIHROT T on?

RIT IR THROT GERfId on?

T H IR A Fo Arar?

FIT IRGIBROT Y Are W AR fan?
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IRafad ST & HeH & ST NaRe AT Hor fafdy

o AW Pl g1 HYN: feneft e T ar ARl B U SRIAT B g HR b fory Wl H B bR & | g A &
o 2, fAe™ &1 B8 TN S, T @ FEETY § ST, IS HEF AT Hiaar ol fageryer FRe, a1 i & Aqg o
faweiwor e |

o BIE HAIPIT I SIE TN faemeff Wt # & o ol wer, s & wrT, Sid & ofwr, fH) sraumRen &1 e &
forg HAfsa, il 38 W TR RAd a1 SHEN & ARIRIG &9 AT IR0 B FH & ol dRex &1 fasr a5 dad 2 |
el B Bl U fAwg & IRy # Hore -1 A7 ARTSh § wORW! M & ofg dfe e < I s 59 IR H 987 |9

STET ferf {5 38 = ugel 9 uan 7, 3R S Urs &1 UG WK W RIfd B § wgradr fenft |

o T R W fafvs SHl ar qerar R & faenforll &) el S &1 W AAHR B1H B 37 BT 3w 2 | AfdH
SETAT AT R dTel BTH B AHSI b fAAR I AT T A &, Sldich HH &N TGl B aTell b [olQ Bel B g1 H A8
H % T AT AT 81 Tl 8, 3R I AU TSl H R |

o Ta: faemell el e W AR FRa € &R uw frsad W uged € 1S9 oY ey 1o 3Tk | BT TRIRY R 2Rl arfs

gFRaa 81 9% & fafte fAeedl W TR o= & fog fenfiat & o gafa g 2, fes @t ar fare o1 smarer o ek
9 & fory 9ga SuArh 8 Fehar 2|

AHE] BT (RIS Bl

TR 3 313 & T el 81 & fob] Ug SMmuasl ahefl, M gataRvr 3R HeitaR, T ITAdhT HelT BT &l 3R SH & TR R iR
ﬁlm%qﬁwﬁwwésmwwﬁﬁmm,ﬁmfacrowén—crquﬂsﬁ’\fﬂﬂ;ﬁsqﬁwmﬁumqm HRAT T
|
o TR & oy fenfidl &1 wigl # 9 iR I fovford ¥, Sarever & forg, onmd wagl o1 fimar, i a1 §Am eterar fafdd
GETAT & IR alc [ & | e TRIPT I TN BN IR e PN b Ids Petl & forg am |aie™ 2 |
o AT TG & MY g & HET BT BT A Y] <1 (IR0 & forg, A o a1elt, Tawhl, TISH BT a7 IUSON Bl
RfTrgend) SR ST S Y T B |
TP BT TGGT PRI

3MMY 3128 AHEHR & Hee & forg el oiR 71 9 &% wad & | 519 317y FRafia wu 3 S9garl &1 SudT a-d &, I
frenfat @ udt =t SO s M9 3T STUelT & B SR J 3 JfFaqrad urdd | i iR Wl # & &% & ol Bl ggard
FRA & oTT I H el & AT HTH HRAT U 20T fIaR ¥ | I =l deit a1fey {6 gt # 37esT agR a7 81T & 3i)
g B A1 “FREl 1 g g 991 R ISR fhar S wavar 2; SeTER0 & o, ‘U AR & o §FE, g, TP AR
P FETIAT BRAT, T 3 1R fIaR B o=, 31fe |

TEHE & IR ¥ W JiRge (e <1 gyl & o @iddls IR Jed & oy forar it S Havd 2 | smuer:

o U IS & TR AT Aol BT I Tl Bl AR FERT Ba1 BT R4 I &1 BT | QAT MY WIS Hell H 4 I
P AT RS TR AHT & TR T B BT AT B BAreR a1 Thel & I B geH & IR F 59 IR R [hd £ |
o P % AR ¥ T TE B AR T AE W TG T A1 s B Y ORI AR | M T T & ey e B
T qe @l STAfT QT N |
U6 P ARM, I8 <@ 3R Sird B & o) g o6 G (P TRe A M aR @ ¢ | IR I BRI A faaferd 81 e & AT 3iedh & &
1 T8l STRd 8 g8l Fells Jar N |

MY BRI & SR Tl DI &A1 8 Ahd © | SId A FEDHTI & IR H ATHILITE HSGH B ol dd QI dbeAIh ATSTHTS ol
FHell & — 9 9L el DY FERIT Hed T W AR W STIR B 2

o fHRINE WE: YD TR B US AT F1Y <, O AT I A F U A WM HIAT AT e Ared F forg fver
fRIeRId &1 | T SUY® F99 & 418, THE] B JIIfod HY difs T 1 g 9 41 §E 9§ U fRive | b 81 | R
S TP i § s it fI9vsti & S B Thd BeAr BT 8, O e oA {6 {5 YR @7 9faR W9 99T A1 AIed
BT 3 TIR PIAT AT |

o ‘g’ Al B A P A T AT fHN FHRN DY TA A WA 2, AN FO T 91, IAS T W (B 1 I8 # v
T WS P1 Be |  IaRT a1 AT & Tl DI Gl MR R a0 0 W & WYE B YA DR Fhd © | 39 PR, T8 Vb
TR W g wahd E |

B & 37 H, S B HIGT TAT & IHDT ARIY TG AR 3AD! TR TS (2! Wl TATheH P e | 37 T2 1 TS FHE Bl

WIS G AP ©, I hacl U T &l THEI I I8 A & (o1 UI 3TUP] Tl 2 b o ores faar g | faenfRi o1 Rar
PR DI UfhaT B HRTQ W 3R I 3T eI b BIH W Bledd a1 DI HICHIRT B 574 I U8 Fabdl & fob a1 3resT fhar
T o, AT 9T feeray off 3R fh a1 @1 IR fasRya foam S daar o |

IfE 31T 37U el H FHEHRI Bl UM a1 & ol W1 ATD] HH-HH $HqDT RIS BISH o Fabll & Rife o [l

o Tfthy e &1 afeRly &R & 3R S9d e =8 8
o T A arell wpfr & B
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o IAIRhd BT B HH AT HATART & 19T &b BRI YT &I ofd |

AT & uRomH $Ef T I 8T IR 3M1ud faenfRiRi 7 fade oree) e | rgfehan ol (a1 3 |l arTfad gY) 39 W faarR
PR P AT, GIEHTI & Haed H JHTdl a1 & forg IR 9+ fdfgell R faemR o= Agcaqel 811 © | Arifed i, SamwH],
T AT FHRI 1 AT H 3179 gIRT fhY ST Hehe! aTet FArAISHI IR Araerr= A fraR o) 3R S9! Arer= 91 |

SN | g = 7 {6 faenffal &) Suafer iR Fariete o ae & oy el § Wie &1 8% 989 ST SR a6 T8l 8,
SfeTy ATYP] B UTS H SHHT SUINT B o fofY I HGH el BT dfeg | 319 ATE A AgeDHR Bl SUINT U TReb AP+
S WY H BR Gl 8, SATERVT P o1y faw aRac & drar SfcRTer AT Hefl H daii Pl BT YO Bl B AR &b WU H BR Al
2 | 3D ST a1 BT T B AT BTl H SrgaeT=a o7 AR 3R FHRAT BT & B &b W Yo B AT [A5i
FHET HX F forg At famar o e 2 |

Cﬂl?‘lli?ﬁ AT

‘The division algorithm’ by E.L. Lady: http://www.math.hawaii.edu/~lee/courses/Division.pdf

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/

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

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

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

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

e AMT-01 Aspects of Teaching Primary School Mathematics, Block 1 (‘Aspects of Teaching
Mathematics’), Block 2 (‘Numbers (1)), Block 3 (‘Numbers (I1)'):
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 6 (‘Thinking Mathematically’):
http://www.ignou4ublog.com/2013/06/ignou-Imt-01-study-materialbooks.html

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

e Learning Curve and At Right Angles, periodicals about mathematics and its teaching:
http://azimpremijifoundation.org/Foundation _Publications

o 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

e 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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Watson, A., Jones, K. and Pratt, D. (2013) Key Ideas in Teaching Mathematics. Oxford: Oxford University
Press.

CIEREIEAND]

Tl vl &1 AR AR =1 BT B Bleax, I8 AMdl hufed B Ufeegem-RRuds s digdd
(http://creativecommons.org/licenses/by-sa/3.0/) & i Iucrel FR1E T & | -1 & T8 AT AfAST 8 DI
T qAT 39 YRS & foIT ST & Sfcid & SUART & 778 &, a7 59T Creative Commons TSN  ®Ts IRl 78f € |
SHET 31T I & & 50 ARl BT SN R w4 I Haa TESS-India afRars & Wiar f5am S |adr & iR faedl 0
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99 e H A BT g IR B Dl SFART & forg e Wil &1 frasranyof arR:
o 2: gerax &t (Figure 2: Clare Lee)

PURTST & WA HUD BT BT e YA bt 77 & | afe fh=ft 1 oo # oriear &= f3ar 13 8, o Ugar sraviR fAerd
Bl YT D AT FLRATT B § B BT |

AfS (s Reed |fed): YR WR & 39 AAUS Rietani, FRIearasd], eamei AR el & uf MR udhe faam S &
e Sarest # & ofos I affd) & arr oM frar 2 |
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