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Competency 1 : Describe curiculum development movements in mathematics in the
world and explain the intention of the existing curriculum of
mathematics competencies

Total hours  : 15 hrs.

Total sessions : 10

WS 0% : TR T weaee faw

. T : T W FHAANG qewnies Frefeied SEES T 9 e

%) TMEAFAH F4, ®T T FIAW IJAYHAE FEAHAT TAHA
areT aifea g,

@ ‘\gi T ar=Ree (New math movement), T 'SITETOA
TfTaah %%’ (Back to basic movement) qrIAAS AR A
FereTaAT I AT RS T,

M) OEERH RAGEE P TGNEE NIHT AEd T AR
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AT T,
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Curriculum is a ' course"; especially a regular course at a school Or university,
(TETHH TIeT faarergar a7 TR At greaer @)

-Oxford Dictionary
Curriculum is the planned experiences provided by the school to assist the
pupils in attaining the designated learning outcomes to the best of their

abilities'. (et draran, st ameAr fyteor R faarg
JraferseEt g it e a1 Preafreas AISATag AT YT T
TR FHTE STHAEE & qramwm 8 ) ) -Neagley and Evans
Curriculum is the planned composite efforts of any school to guide pupil
learning toward predetermined leaming outcomes. (@ Fuffa faerre
SuaterEd fawreer aifn frerdierd fram oF aa qivTE AreEg
TIH TATEE | TETHH & | )

In view of the shortcomings of the currently popular definition, it is here
stipulated that curriculum is a structured series of intended learning outcomes.
Curriculum prescribes (or at least anticipates) the results of instruction. A
curriculum is an attempt to communicate the essential principles and features
of an educational proposal in such a form that it is open to critical scrutiny and

capable of effective translation into practice. (BTHTRYe wfeamarensg ¥l #hay
T FHEREEAE  WEeR et TEAHAAE S TRwer  fgwre
STAfEEE FEAN Tyer g A | TEEH A freurR Afaeemd a@fny
S T | NEIEY AEaF fagres wivaw e YA WA
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T TF JOTH A1 { a9ETS ATArFAHE AT T T THIEETT TATET ST
AT MCH TR ) -L. Stenhouse

5. A curriculum is an operational plan for instruction that details what
mathematics students need to know, how students are to achieve the identified
curricular goals, what teachers are to do to help students develop their
mathematical knowledge, and the context in which learning and teaching

occur. (T&THH fmerorar erdaa & seAn faandier faew niftraer @ey
TEAe PR T qemgs adiEes T TH aitees, e
Fremdteear nftrefrr srAew Paargesr &t wega 19 afvar T &e® T EA

FFTUTHT TR Faeprg gaTa Tl FUEEH faaya e TRaH §a 1)
-NCTM

A1 qfeaTTeR AemaE af dramres A @feRY o T aTae AT SIET AT
fareUIEEaTE HYSINU T ETHAATS TURA FEA (AT TERI | AATF
AU JRTFET Frwe T

TR TG
MIHAATE Arq=ares Rramer ay faarem Prx ar i fafde sewsr anf
i Fequt PrarseTaeng feaeae |

L IUEREIR RG]

Pt uifues, qurdesd 99 Afg TETEE F Y T TRAT SARH, IAAA T
Frepear O ToFWTH @ | dUEeed wfed 9 TR T J9IEET A0S §
TS AN UGTHH HAYT ¥ BA T WOH G | M IR, e foar $
ETFH {F AT WOH HES ! GERA TR | ITIAT ST TMEARHE
AT TIEEATE T eTH T THITHT TS & | A TIaEars gel 99
TEl I TTH B |

\. I TP GZTFH (Desired/Intended Curriculum)

e a1 frareaeRe 9 9% diegnAe faarfees AEawersr g o
T, €T FAT AAIAATE I WS §F 4 AT T AT W qEEHA &
A T REwEe aft fafeeT Feme fammdieee & @ e 9F & #Ed

uftrg gfirendt gEEEE
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mw&wﬁwwmmﬁw?«mw%rmmw
ﬁw%mmmv&@ﬁﬁnﬁm%wnﬁm
AETHH & |

R FEEIT WFH WGTTH (Implemented/ Enacted Curriculum)
Favma%mmaﬁmmgmﬁqﬁmﬂw%mﬁu
A TRUF MEFFA T P TR mmE wewd d SIEVEL]
W&mﬁwﬂﬁﬁvﬁ@afﬂmﬁaﬁwmmﬁTw
ﬁmmwm,ﬁmﬁmmzmmm@m%mﬁw
PETAT MRUH! TETFH & |

L T TRTEH (Achieved Curriculum)
Wwwmmmmmmmﬁzm
3T X A TUEE G | VRAHAA TG REH PO SYawaAT ue | Rre
WWWW%WWWWW,W,W,
ﬁwmmﬁmﬁmwlﬁﬁme
w1 i Faere of a@ aerEwE fe wee @ | @ e
Wﬁ?ﬂﬁmqﬁmwmmmwm
TS |

i T Frere g

(Approaches in Mathematics Curriculum Development)

Behaviourist Approach (SIERITRT FFFT)

mmmmmw|mmﬂmﬁ,
Sfevees a1 wiatFaeed=ar T feerger wnftr smavas Pavee Wit
wuﬁ%mmhmmwﬁmqmﬁw
T abaEEeTs SEERAd aPRa it | oW Ragreae smaRET e Rraa
TR @S e * fasrree fafireemn aftad wias Py | admmaen sy
¥ fg® e e fewre fafreré weirmn e ) v @ @@ Refar Rewre

T gRTedl graamd



PegTeR STATTT TR FETER s frator wfeear g T TEART A
tqgreE ot gEEED @ wet smemes (Tt fewmer feges af
PrfepaaaT B | Sui sfveae areawe A a9 Pagr=ral yam @S
qreeg | a9 Peard areEsast At et st Tdyaw P IuATRIeEa!
Wzﬁmqﬁ?ﬁmmmammm
Freqeeare it i | R TE@m e FATIeT e faTTaREEATs
qREEEg (g FeEd Ageq g, ¥ G ATERE AR 9
FHAT FHATR & @SS | SWaeRaral Q@i Srerca TireTeET ATEAHIAAT
Wmmﬁmamqmmmwwnﬁ@w
. Reform of teaching and leamning in methods (FT&TTT fafa 7 whra faors
IEFATT )
. Leamning based on S — R bonds (SRS — it areAr s feeeTs)
Determination of learning outcomes and objectives setting (Fereprg Iu=ferEE
T JYTAEEF MR ATHIAT TMEaHH Frrerom)
« Behavioural objectives controlled curricula (SATAETNE  ILTATE frrafead
RIE-VER)
. Task analysis and perfect organization of the contents (sequencing of the
tasks, exercises etc) (FruaaTyrEaTs fawrs FEeEA THICHTA foraro T
7 PrdrEedr FHEg It T e 19 e

'New math' movement is not behaviourist, though it emphasizes on content

structure. (?ﬁw&maﬁmwmﬁ%ﬁﬁﬁﬁmm
Parrareqa gtaman < feast faan)

Programmed of learning instruction is the output of this movement,

. mmwmmammmmwﬁ |
(Wmmwmmﬂwmm
il

Structuralist Approach (ﬁiW'ﬂﬁ?’? gharaT TR 9PEa)

TEIHE AR SERATAT YA AUE o e grwar ferseraregt gramd
AT SR & | Tue dgihad eH) gAea fawadl gl (Theory of
structure of discipline) fa@r= & | g Faeren e HATGF FIE T
e ave A wergerd fr fesreer @ern RO g9 | A9

Tivre whredt Tt
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WA T @A e ey R
mﬂﬁmmm|wwwmm@ﬁhﬁmﬁm
e | a1 IR Pramdfeea oy W W M g 3feEs

Frvgagar =dr sig frgmg ) 0 T IUHHT R Tt R et e &
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THEETS F2TH SIAT T2t o YTH G |

» Theoretical foundation — Bruner's theory of * the structure of the discipline".
(TP 'Mm‘m@wmﬁaﬁmw#mw
darfaer smum)

» Congnitive structures are combination of acquired concepts and thinking
abilities. The highest stage of development of cognitive structures corresponds

to the structure of science. (FTT 3 T A gRuomes T R
mmﬁﬁ?mmﬁmmhﬁmwm
W= T |

« Spiral curriculum — progression from lower to higher cognitive level. The same
objects are periodically treated anew at a high cognitive level. (=qTaTer
m-mm@mmmmmq&.w
frvaawes o fafr dear defer areees IEAFHFT qAGL 1)

» Discovery leaming (@rsrere famrg)

» Fundamental mathematical structures and advanced structures gradually

progressed. (JTTCIT TMeiia Feveear Prarasddt sTeit sy ey
Q&R )
* New math' movement is guided by it. (Faf whre =T a8 Pagraar

3T firat)

Curriculum Standard Approach (TIZTHH AT7F FFFraT)

MEEN AR wF ateawear &% 7 T WA Prgrees P
WﬁrWNCTMémmﬁﬁwhﬁmqﬁw%ﬁ
wmﬁmmeﬁanww,m,m,Wmmﬁrw

i afrerdt Frawredy
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e @ SRR s B | Y @w faandier wifn I& fefewer smamoa
Tfore, franrdies amd ®TH TR, FHET THEM TR TR fagr fee faer
wiear, fafr=r faaes T fras CiEa AETSTAT ATHIRG TTEEER, T B
Foru AfEY THETE ARE A RETAHET TS aREEER YA &
A fagreaer e wggHna frain giearer smnyg feerees g |
fratorardr aetan smenfia e fagrar T fawrgen afaftrst gom 7@ sPearn
I FUR & | 99 SR feee qee qeEeard T8 Send F9E IR
TRTH B |
« Coherent curriculum ~ connecting mathematics to life, problem solving, and
connection within different mathematics ( algebra, geometry etc), not teaching

mathematics in isolation. (ST EHFH : TNTaeE Sia", THET
TR T fafr=r TitTaeEET @ S TR TEAHH A THe)

« Set principles are followed in developing curriculum standards. The principles
are: equity, learning, teaching and evaluation (see NCTM standards for details
(T FA AE aRw e ' feeeedd deRed e | W
fagraeeEdt WOW UIRUEH SAIEE WERHT @99 MRS | NCTM &t
TR ARG el fagrarer — quran, faers, e 3 TEaTEeE
fagr=e® g1 1)

» Two standards are set in category in curriculum and evelation standerds -
process and content standards. The standards are the product of the previous
researches on learning, teaching, assessment of mathematics and the
judgement of the mathematics education community ( see NCTM standard for
detail) - NCTM &1 IIGTHH ATTHHT YL AAT aEs qEY TTH
B | yiwar T faueeg AT | @ wIeRE Afaen ATHATAEE @9 TiKeE
i fawrs fagraes, Rre faeraee, Toese anfve AkmTeeeTs
HTUR TR frwror e 8 1)

o These standards are considered as the guiding principles for developing
curriculum. - NCTM % YTG@HH AMFEEe WEAHH MR e
fagr=aer w971 fag aragwwar fawre wifes 1)

o Realization and understanding of each standard by the -curriculum
developers/implementers is necessary for effective implementation.

(TTETF WAGEEATS ATCHAR T T G TgHA A 1 T ang

o gireTe drerRrer
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TATAHTY FTATAT G T3 1)

According to Principle and Standard of School Mathematics curriculum, ' A
curriculum is more than a collection of activities: it must be coherent, focused on

important mathematics, and well articulated across the grades' - 7T JrEEHweT
e quT WAEEEEr SR TIHAAE  rareereEar e W=
Wmm.ﬁm,mmmmmwm
PHTEEAT T emeR Tfawsp g ok 1 )

yfrferam -

) mmwézwwémmrm&m|
q) WWWWmemu
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W :  TF TEH AAGTIE FEATIEE (AT SAEE T Gerd gIa :
#F) ‘waf T AT (New math movement), T ‘STETRE A
d% ®%' (Back to basic movement) RIS UIHA
PrFTEAT qIET THE ARATEHT I,
qen fawmas :
F) AGT T AT,
T) AHA TTTaE S,
M) UTETHA HAE AT |

ferorraegwt aeeERToT ¢

4T T AT (New math movement)

ot AT ATRIEAST qEIATE SoREEE - Ffan, Fae [ T R
HTUH! =raferd =TT T Bourbaki |HE! 4T TG HT=AT gH, 1 97 1249
o1 A gfrend geeeE w@frra sge s faem e sAfeer Al
yrafey Rrem gumely gfawr sy AT 99y | 99 geATe AAREETE ATHT
forermer @eafg e, fasmer FrbAems ETd=R e qRfefaer faeET wat |
frrafaaera T&w 9gTEs TvTaATS TR SYAATEr ATERAT A TS @6
qfq FRASTET 9 T Bourbaki THER ATURNT [T i@ WIR{AZ TAeEH!
yaTETE Wfew A gee o 9fwer g T (EwRE 9@ | 7w
yAEEEY frareaet aRrd TE@wHE WHE (Set theory), TRTHA  HEEAT
(Structure) W1 St faumr wirdewedr wHET wREr T ORREE gRESaE
ety T Premiefa sar favgessr gz qangs i, wErToRs T,
Feqey iy favaawges faarem Sre@wwwr wwEw war | faererm v
ATHN 4 EIAFE FIT T’ wiAET |

i RremEr quReeE fararemer nitaw Fat aut favmeeerg gfass WS
FPER TEA T 7 qafaeIe g wetas o Wi | fawmerw awer afwraers
U et e fawg fautewa dwedt T G ATAET IRTIEESr YEnT it
YIS G OHH ATURHT FA T Fha nid Prensrawr gumEaw T 9= w0
Predter it o8 |, W dE i MEREw F 0 T FRE g W SR

e afmeardt S
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ﬁaﬁaraﬁlwhﬁﬂ&@%@aﬁwzwmém?mﬁm
AT RATS T8 W T T9 e g |
W&m,hﬁmawwﬁfaﬂﬁwwwm?ﬁmaﬁﬁa%m
WWWW@W%&MW|WW%@W
wﬁmmvﬁmaﬁrf&mw@ﬁﬁrmwmmm@t
mmmmmmm.wmmm
TEIfG o FAT 7 faareft o s wer AT g ot

HTETTT e aE w (Back to basic movement)
Mwmm,mﬁmﬁmﬁ?ﬂwﬂqﬁwmw
R TG T AR Torde Prebepr M SR deE aurdd aonsihy
mmwmmmwmlmmm
mmzwmmmmm,zmwmﬁq
mm?ﬁwmmﬁlmwﬁmﬁ%@ﬁqﬁﬁ|

nﬁm%wqmnﬁmwmﬁ,ﬂwmﬁmﬁrw
Wwwmﬁmﬁmmmmﬁ,mhﬁw
wmwmmwﬁwm|mmﬁTmﬁ
TTTH TATHEE U H& UEATeE T |

mmmmmmngﬁmm%mﬁm
wmﬁmmﬁmmfﬁﬁ-‘wwm'(ﬁﬂ%mﬁwr
IR MTTT® W e (@ %0 foR) g1 1 wat wfre sr<reraa
e ISRbew - whaly fveral @il @ e smow eraters wmen
ﬁBourbakiWﬁWWWﬁlwmmm
W(Smctures)mﬁﬁﬁ?wﬁmmwm
ﬁﬁm&a?&m;ﬁmﬁm,mmﬁﬁnmw,m
ﬁmmm%@ﬁm|wmw&h¢r€m
fer wfedt | o fofewmar wivet @emet w0 o frarm awerd Pasm t

wRTe wfiremdt Frearad



T ey w et framdiTeEdr s qarae T fas qan sttt faerae
Rearers) TgwTE SrEat AT a1 G AR Wife TS S fad |

g Tt T R PrardTEERT W TR FRATEEST SR T
wmmmmrmmmmw,w
ey T | 9RE AT AT T drqeEar et e e
T qrerer BATT AT T ST AERE YTaREs FHIAT TROH TEgHAw
Aroforar sirg e el | a@emE X ATHTOLE RIS weh ATREreds A
fegar | '

arif ATy e RTSTET S UET SIRhes MRHd Tas B
ATEOTE T RTATETE AAE GgA JATEETE I9 (AT AR
ST P AT SETE aarRniE AT T s | e ==t
yaTiE PR aeers Aerg 9 A Eeer 9 TEe |
Wmmmwmmmmmqﬁﬂ
AT ATHF WA TS | AX R TGN BEA | TF ATRIAAAG ATATSATCHE
maﬁﬁmmaﬂnﬁlmaﬁmmﬁ@ﬁwwﬁmmz
A amEvIE T TdE @veE (I gA 7 AHAR BEhA T I HETRRT
TR T AT ® & | AT TdrE SeEd! JRdT TSl
adreTEt ofEdw e 1 SuEe 9 aiEdd g 1 hra R
qrgrE AR bratr TRt s fioeEe qretiear R st w1 oe |
T (Dialogue, Oct. 1999) MU ¥Huewars Wrdr Faprgapr wfT e
Prior TETE WA P | IET SHER Pade swrawr qat P g AEE
@m@@ﬁﬁﬁmnmﬁmiﬁﬁ%ﬁmmaﬁﬁa@
HraFT =TT G fEUE @ | IE A a4 foge | gl av, e ¥
AT FIART AT TS W AR | Hfeww gt gias IRE FHTE
aﬁm{anﬁmwoaﬁmﬂﬁﬁmﬁmﬁa@aﬁﬁ|mﬁ
JTUTOAT WIAE FF W AT WEA AN A W | ATA FHAA
Aot T PRATEEETE GEAHT GTEA calculator & ¥ TRTER WEAHR! yawq
% 1 erdEEs e @t fF #taun R foRT ORI ANTE ATTREEE
9F7 calculator Y AEAS fFETH TRT AR AT THIEH B | THF AT
TS droEEerd adAEr g afenfve e Tw | das s
nﬁm%ﬁ%muﬁ{nmﬁwﬁaﬁwﬁwaﬁwaﬁﬁmﬁl
et whTemst ST 9




m

9%



frara T WITT RTHGAEX YA E ARERR | AT W @W T
T I WEET TR PR W gA T A, | o Faepree atn
freres  @bew freRrg fefaer @ gegnmoRe fafr (cooperative and
collaborative approach) @1 FawTare fammdfewwr wiwia wfauren sewt &
FEOTEEY Qe SAHE Faeq § | 78T NCTM ¥ TRE AHEes aasd
Frforemsy getmeTs e feust IS |

NCTM YTG@HH HIFhe TATE T AFEE® JIIER T -
1. Math as problem solving (ST FHTETAHT FYAT TI0T)
wfirera Prsaraeg@t @ T T G FTOHT FHET GHMET WA TUN
™ T,
. o i grames wEEE T fedwr wEen wwaE e
TERT T,
i a1EE o fATEEEET T FERT AT FHE WAE T GRS
FHTHT QI AT T T
. T WERE FAEEHT FHE AR T g A fae g )

2. Math as communication (WS AT IT)
. Tl fEw, faem 1 Rrieew dee aEREE AT STER ST
TG T,

et STURAT GRATTeE 9T qrATRireRereR! fastr TR &,
i v faerg T fremdeew wfndrg feew, @wen @A™
TaH T w9 AT AT 9 g,

. UTHETE AW 9T AEE [EIFE® TgH WIed Wil T PR e faww
T,
wfore Pae FrER@ WERT 99T FPeR faa STEYde 99 Tiered AT
WA T

o ghremd FeH 93
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3.

Math as reasoning (e a=wifer Rrerraar s

. ﬁwmmmmméﬂiwﬁ,
. mewmawmﬁ%ﬁqamhmmﬁn

Mathematical connection (T q=a=gaT ®qAT )

. @%mﬁh&wmmwﬁ@m,

. mwﬁmwmwmaﬁmmm
9T T,

. Wmﬁmﬁwﬁﬁrﬁw
T FET T,
nﬁarwhwmﬁaﬁrmm?ﬁrﬁwmﬁ
IIET TH T,

. Wmmwmmﬁw@

Algebra (ST

. WWWWMW,W
FIAT TR TH FEH G,

- AfEeTE, FET qwm sewrTaEEaE aw T ATH wqET
mf‘amawmmmwm?,

Titre giverdt Feredy

(¢



Function (H<)

8.

Wmmmﬁmmﬁmm
ﬁwﬁamzmﬁﬁwﬁmmm,mamm
e srereaaTe A,

afert, i e, FHERG T @heTEEae qrEfa® WS
TERTEER FATATE heh T,
wmmﬁmwaﬁmwﬁ,
@%mqmﬁmrahﬁmﬁs?awamwﬁﬁaﬁﬁ#ajﬂ
Far=,

T AR et e Tarrerrar o weR fageryw T,

By FEfTHE FerEEd Aol PRaes, e Ues T9 SEer

OF FH |

Geometry from a synthetic perspective (vaitafa dremuTeas RrfrdTe)

Pr- st aREEaE (o fget qur S T,

qETEEeTE ST AHAT SR TR qen saadg ferdr s
TEAT T,
mﬁw,mmmmﬁzmm
FAET FATHAAT YA T T,

fagus ARG ST STy et g qur R
TUIEE e T,

WA TEEEE T T,

Rafiey ST Sghadr e st T e R 9 e T

(afatea T sgfrmfeaa sarfat)

Geometry from algebraic perspectives (wTiRdy Femird fafrre)

meﬁmmmwmwﬁ,
=TT qaT FrarsAed yarare ot swiRd arEfdees! RS
Tl TS,

ETFRTE TENTEE GHEY 9T e faaees wiewr T,
mwwﬁmﬁwammﬁmmﬁﬂ
e T,

niftre yfiramdl S
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ﬁwmhmmww,
wwmmw,aﬁaﬁﬁzaw@wmﬁn

Statistics (TeATEHTEN) ‘
AT FARET TR ferewa aTemeraT Seadaorer s e,

amtwm%wzﬁhﬁ%mmmﬁvh?ﬂ?ﬁmm,

AWWMW?Wﬁcuweﬁt T T,

WWW?WWWWW#?
TH &,

T BAIE IR O @8 aer TATTFHT ATHRAT IS HAHATTHT
THAEE M FHfaa quwer fewmes T 7 awaray T T
TAT T, e T,
WWWWHWWWﬁWW
T,

mmamwhwﬁwwwﬁn

T afiremsst gramTeey
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11. Probability (F¥Ts<T)
eRraaaT gEltT GEEEEd! M JAToRE A dgiie
FrTEraT faaRoreT IfEa e T S| T,
 Random variable T JFTURIT T+,
Prafrgd wereaaT Faeues SATST auT TR T,
TATFEES GHEA! [0 THA FHP ETAT AH T, XS FHP 6
il
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Competency 2 Analyse different. learning theories and use them in promoting

student's learning mathematics through instruction

Total hours 15 hours
Total sessions 10
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(Piaget's theory of cognitive development)
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(Implications of Piaget's theory in mathematics teaching learning process)
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. Symbolic mode AT WIST ¥ WEAT (Symbol) AW T IRKE® TS 3
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Discovery learning

. An approach to instruction through which students interact with their
environment - by exploring and manipulating objects, wrestling with
questions and controversies, or performing experiments. '
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" You can't teach people everything they need to know. The best you can do is

position them where they can find what they need to know when they need to

know it. " - Seymour Papert
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b. The notation theorem
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(Implication of Bruner's theory in learning and teaching maths)
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Pramergd fosTen w0 AR USRS §8 ¢ I9 @ fearg P afvera
Ferer P Rrarerr | frars Paema & Rraergesr frandfes mify wifveat
Pargara-lT TEnTer AT a9 fegreaer fawry wivar @ 1 famr T i
Pesrrewr a9 faegraer qam frd & aftger o 1 a9 P fagr=
MUEEHT F [Aoaaeqeme A WA ITFT OF @ Jrargs 9001 §79 7
A AT AR fagawqar oA qin e oan faer afee T v
W F0 79 fgers Pegre T wRE aver & | faerg Fremdeeer o
FH WX 7B, Mrermd e aur ey WY AT gE SR AW JEe S
IR & | 7Y frarerd fafardy feers faaraet yadwer w9t 9T g )
aat fawrg fagr amiiae demTons faars faare @ ) sfe aw faegerd
T8 e fraud g | TReER e FTe a8 auie fandees o
A WHRAT W MR A FHEA, W @ | TERT EANToRS faereens war
quiaT REg | TN aHTTETE TR PAeTaREE fae atees T fawe
w4 fqardflesears I AW T TS RTFES UF qeaniiel 991 fargs
AW TR RG] TS 7 & |

fafer=r Paerrg fagraesr Tadi® T GPRT SHAFeEH M9 T STEyens A T
& 99 F s faare o weed @ g 9 AW OH S O JuTdRT It
25 | ¥ IW, qT, Ypiaae auH frandleeers b aites faeew e
T HAAT TARTHA T IR dEE g9 | W 99 @ fremasqer
uIe Paewrg fagresr =renr v @ 9f mTEET S 1 ad Poee @
fegras Il TTAT AP THTT NI T AR Tl I FANTHdal WIETS 58
Fresfaa waar Paerg fagraeears v 99w T g8 qeeesr e faversorer
AT TEIT THIE | (I hd e qaa faerg fgraesard awd away
T I TS | A A [oerE aTeesr der gl I8 TR F |

i ghredf dramTr ¥q



ﬂ"i“{ﬁl’l’lf&ﬂa‘ g (Meaningful verbal learning)
e fr saw wemrerE e frgrer e g o FGIA (Ausubel),
mﬁwﬁmmmhmmmmmww
sAfe faerg fegrmer g1 o @ Paftrare s i s R afees
T RO favamw A 3 i witew Rrerem Wie R afe g | R
WWWTWWWWWWWW
IR Arer=ATes feoof wfea = a1 wies gsur Ry yewamer s
mnﬁwﬁ%ﬁmﬁamuwwwmmﬁmﬁwﬁ@
&, & fafer Frdroat weiver o arefel &% 1 g W= drew WY AT & o
ey fegrer @ ¥ @ 1 FF wEve faered @1 aReETERETE
ser fasred wiffan fawgaeg aefqet & 7 amerw PRy arY wheedt oy
FEQU g W aRrend fedw S A At WS gwer wrar & A
ﬁ@ﬁ%ﬁﬂ#@w,ﬁﬁﬂd‘@@ﬁﬁlmﬁmﬁwﬁﬁmﬁﬁ
T HE@ I § ST I SHTE B | JAT AR
o "W fedraew Meaasr suioer wow fravdeeemd aufow dfeE
STRITAH F4T,
Fegatea, dagTien qe aar fagrq smaawr foere ERECE Crara
FHTAT A =8,
TR TR fayeron, T
« TH THFEEH TWHATH FARAT A Frvge grafy § =merr fafrrs
FENT Tt YO TEH FROEE g | @ Paereeet aRdves wiew svens
Fafirems srdqul FaraT sraeaEe & 0

I FER el i fawer 7 g gaew B

« Cognitive variable structure - frrdiesar Hda 159 v wegwr s
T TSB! AT | FURAT 7 T faa v

* Meaningful learning set - framdieswr ¢ srdwel fowrg wa=h w9 ¢
HASTATCH S qghl afETeH

hmﬁ%ﬁﬁﬁ@?mﬁmﬂfaﬂ%ajﬂ%mﬁﬁww?@ﬁmmﬁﬁﬂgﬁ
T AWE A fawrew e famdfar fefee @ arer w7 PaeewtE

wierer whwardt wreanf



AFRIHE WA REEY gg | @ smer WUA frems Rrreeeeer
FirEETHT TR@ o fawrg aEq g T 8 | ad g faee e a1 79
wh i faerg T R @

T9 WTRTE T4 WRUP cook book UM TarE Wy Idqel fawrs &
ey o T METdEEATS FHEAGETH AR SEe T IR
T gt gl I WA |

TEATE! AR 99/9% AETHF Ferddleeari Gvd TR R T TReed
T W g FATIAREE WOHT Y SHEEED] YRR TEH e T ES |
T STl Wi R/ AreTare. faw e weeqel 7 iyl g
Tl frardieeard Qotafere faeel @ s@gaeie g8 | ded T
AfTeEE BTy faraEEaTE YR 998 @d TR @ fatere feese
ST FRAFTE FATATIE T AT @ A A, | HF H AEIAEF AT
T AT AROTEEE! T AT F i @l ar g A (e O %
T fAEEd UE IR g {6 | e faarerge whien faamdiees weeme
YHRE FTHRAT THIEM T TRE IEECEE TR B | AI FRHT
i wfge v frendfeser afwsty oft wat fefawer aidfefamr smos
FEETATS THU T AR AEEs I g ¥ faurdieeer sawear e
fcrerr ader OO g7 WEEA | TS s iyt aenge araveas fas
frmdlees gwqw @M faew s ¥ famdieear gy faems wfae
TFREAF TR FART 9Ta & | A g8 Porsteee asmanr fars sterqel €3

arefqul fgepTy FFrET FAwE WATE-
"If I had to reduce all of educational psychology to just one principle, I would say

this : the most important single factor influencing learning is what the learner
already knows. Accertain this and teach him accordingly."

Van Hiele's theory of learning

TTEAT 99 29 T A W BN QT WECHIUH HeTg fASTRIe B | IHeEd
mreate frareraar s W wwEr & i frama aw @ fegra e
&1 | e 4@t fagr sartafy Prergd wataa @ faee wea fag o 7w

T giwemdt draaml ¥3
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mwwm/WWmeal
mmﬁmmzm@mrmwmm
mm%wmawm@ma.m
mmmwm.wmwmmﬂ
mhmxﬁammmﬁmmwmnﬁwméﬁaﬁ
mﬁmwﬁawﬁlmmmﬁaﬁvwﬁmﬁm

1. Level 0: Recognition (W amar fa=r @@) : smindig & Iearea)
W,wwlwmmmwmﬁﬁmm?gﬁmﬁ
Wﬁ,mmwm|ﬁmwzaﬂw
Wﬁﬁ,aﬁmﬁmmwmwmﬁ?ﬂm
T 1 e A Rerfiee s smer Py TP ProEEATs
Hﬁtmmmﬁmmwmmn

2. Level 1: Analysis (Fareeror q8) : somivdr srreest HYTEE, JFTEEH =TH
T T | qW FE qOAT qAGN, S ATHRET Ay
Wmmwﬁmmmlm
wﬁmfbaﬁomhmtﬁmmxmmmﬁm?w
Wﬁlﬁﬁmwmﬁﬁaﬂwﬁmqmw
FAFE ATAT TG | A TEAT O Pamrear et aftrest awer w7y
THSHT T go |

3. Level 2: Logical (@If%& %) : wafHdirg srapfray queedrsr sy wmaar
ﬁ,wm?aﬁhﬁ(m)mwﬁmwﬁaﬁlaﬁ
ﬁaﬁmamﬁmﬁﬁmlmwﬁmaﬁﬂm
WWWWWWWWWW
ﬁmwmwmﬁwmmﬁwqﬁl
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4. Level 3: Deduction (FRMw w¥) : wafag awr qum wEEiaers @R T
wIRag Pagrrer g T g | fagraees g T, et T
w& faqeE a9 dRET TR | a9 qE Agad ke el Fioee a1y
TOA I FH @i JATT T Fr qEAr v | a9 fefawer ywmorn
YA FAIST T G |

5. Level 4: Rigor (Afafrmm @®) : o widry 9gfd T sreier=rm av=
FOAT 9 FW 79 ¥ qEEa 98 9491 987 |

A miiqer deeeer favwor T U@l St e faardieear smew frEma
TE[H ATIRAT ATH TErg | IR Tiee qewn fqer fafore agy afada
ITEE AR e, 9l TEA ERE aw wfthde femewe &t o w9
gor | g9 T Wi faeme o afee agere e wee g6 1 39l g
F Hfoet awer faerg dfeesl aedt @i fe=R@r 9% (Object of thought)
T qHS, |

frrtorardt faers FagT=T (Constructive learning theory)

I AT agEteg faeerg qar W et ¥ g e fwivard e

fagr=a &7 1| 7w {qer fogr amiae wRifaser g9 faerad T @ |

fratorardy fosre fagroet qer a4 fewges ardw afewa a1 wwileE

yeRbRAT T FeAiaee e gRw @1 fagraer @d fAeie fawrg &1 o e

froier 9 @ e g & ) W fed, R R, Remreeer maae faeres

79 fagr=me yaaw g | 79 faers fagrae g gae ArawE 8

q. Tawrger wftr fapreeme & afget wrafaear fw, foe faaarasgeg &ee
fam fawgesg faere smew fraior W= A Teerg abearh @
frg & 1| ™ fowe amew @& @fe fam wwmw | faerr i
ProTeaTIes ¥ g fee amreRwr gve | faers fRama @iea
Amfge gbear @ T @ famr crafera feeger aTaERomT gERA |
Faeprgerr =it Frandieewme fafwer wefas qar wifos Pramemoes
qETY WrEres | oY Prarearreear afve @ frardeed o w

witrer gfevemdt draamrdr ¥y



frrator T T 7@ & wdwer g Rewrs @1 ) AW Pefemer PrareeTReeT
SfadTes PRaTeEaTT (Reflective activity) #RT; |

R fawEd apm v ae gt wer g g odww | <R
ﬂhﬂ@wmﬁmﬁqﬁmmaﬁmmmhﬁmmm
hﬁaﬁmﬁwﬁmqﬁﬁlmﬁ'ﬂhﬁr&raﬁﬁmmﬁwﬂﬁ
it AT ST s Pt W ad @ mad o gEre w
aﬁmmﬁﬂwaﬁw@ﬁmwﬁﬁmﬁwﬁﬁw
FHAT 99 g7 99 |

770 Al oxfAer s 2 yutt e wmew ¢ faEy ate g
wmmmmmrmmm
T TEg | fraiard feer fagrae Rremer ot frmfeed amfas
T/ fravoEEd awRtwar T T wrwe s st T qreeEe )
Rrersrant firerorarer IR SRt e @ET T W AT T R w7 |
TS HE e THw i oaw fee Perer e T awerd
Farereget Paarg drem frafor et gaivrer =me v

Fraforardieesr sar faerg foar P o

1. fa@rg e sfer ofewr & aaw frodfes At apwaReeTd
v WY w4 friw g | fewrees fifern wx faere 3w oief
T TaferT wrTRwETR fae g walt

wifraeEs faad e faeprg 3 Rt wnf e |

R T (S O AAEF G, T EXF Pt ond amre gy At
B!

¥ fysprgmr =i 9w weEqet gRg 1 EiEEw gWNT W WNTEr RetEE
fasrear AR 5 |

s we amive sPrar & | aifrgeedEr aeRiRaEe 9 R
gTEag | (3 fqandTe o Rrerss, afies, 9 E4 arafers wTAT S2
wiaEE el sRiFaE SR &% @ faw I ey Preme ot
wq fratn wd @t ¥ fawrg & ) Pawew Wt srderg rvraw A

o

-l

Y% it gfremdt ey



T FTEW NI AEAT AP A FRROnaEs g afedee aar
e oAt faerg Taf @)

% mmﬁlmhﬁmmmqﬁ@aﬁmaﬁqﬁ
fapry e apvars, fremes il s ge 1 FiEEdE
Persrreerd wrat faa i Pty g Tl WY At Rt g 9 |

o, Parzar At awa A, T TN 9T afedT |

. faaer wif afw s =nfews

Q. waTATENr faeprgest snfr iy weaer faer &1 |

s Pratorardy Pegr=aer giew ¥t Reemer =nft @@ wgmeT aF vefawm
i 7 T PfeTd ggEons faars wheaar se fews ) e sife
faepTy =ereTa® T qEAniia ® 91 T |

W(Gagne)ﬂﬂ'mm
Y AR Freafraren st seas g ) e feey Ragrs
nhre Peery frife fawrg aPFaEe g8 W WA T®RE | REd i
w98 P g W= A fafre saeameEdr ofve W o | feers
Tayaw faa Prgees Rreor Sdvmee P Twds T 7@@r smume
Pramdiwest &7 aEemm 98w e smmoR fawrag o e e
sty ga W Proaer s g/ | faerger wer ar feeee fewaae
fruifee woaRs o fear Sfa W STavas I9 T TWEAIRR | A9 TS
faeres qdweE @ wiar fgd s e fofee & 9= ges | aad
Py Pareprs fagrer Re P (Product) &7 Fraftoreng afsit srafwesar
=g | ITHTAEAR AU FAIUTH AW =9 el faarg & | FAEn IR
& Paeerr it oy framags feeed | At fraaspear 39 T@E a5
(Direct objects) TE] WAY TG TS G | TAATR] (Direct objects) AT T,
gream, ¥y T fogT 9e | STE d@0 FETwr A9y FK (Indirect objects)
g T gl RET FHIYE, GrAE THI RO, 9 96 Fhee 998 |
JTH FTUR FGPga SERRT g I A NCHT AT FE A @A
WA TESA | a9 IR Pefawer 8 qyaRes g T Frerd faergar
e W R | TR SRS fHETsaT AT ¥ ST AFRE AEvEE O
TR Pawreer wifth sTavas gEm Awr doew, fawrger saenes, fewres
i givremdt FETEYy ya



i

=i, T faerga afiter | T afeme g AEE WL e
Pﬂmﬁmawﬂ?ﬁwm:mwmﬁaﬁ@mwm
Pﬂﬁmmhmﬁmmmhnﬁmﬁaﬁhﬂm
WWW#wwﬁhﬂanm&mﬁmﬁfwm
ﬁﬁ%mﬁmqﬁﬁm%mwmmqﬁmﬁmm
WIHETAT M WERTHF DT IRH a7 @S g e @ | 9w A
?ﬁwﬁﬁmmwmuﬁmw“hmﬁu
mmm?ﬂmwmwﬁaﬁmlaﬁWW
mmwﬁmﬁlfw:Gmm&ﬁWWmnmm
mﬁw@mmmmﬁalmmm
qu&znﬁfﬁwmﬁmaﬁmnﬁmmﬁaﬁwﬂw
ﬁnmmmﬁmaﬁwmmm
TEH FH TEIFR g7 993 |

CIER G o e pat
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T ATER RTaTor AT AT P QST TmEEeTs HAAT IS |

TTAST ATETST FHT { AT TEES (Gagne's nine events of instruction)

q. EATATHYY (Gain attention)

Pramdfigeers Ievas A& (Inform learner of objectives)

qEAFTAH TR (Recall proir knowledge)

U ‘Tﬂﬁf (Present material)

frdRra fg®Tg 9219 (Provide guided learning)

T JuateeTe =eh TH @Wsq (Elicit performance)

qAES 9817 (Provide feedback)

It ST (Acess performance)

faeprgepr TTdT@Ror T M)W (Enhance retention and trasfer of learning)

AR | T R o Sl

¥. gfafeaw .
F) T TS AT G TROH g3 g fagrereeer v Rrerra defa
Iraet B, e TR |

i wiyramdf daarEd YR



EE : fW
gRon frfor, wwreR @ T e T di

Competency 3 : Lead students to construct concept, discover

Total hours
Total session

develop knowledge and algorithm skills

1 15
: 10

TS & : Fgawon fawior T sraeomrediww awy w@sht

%0

Tt

TN e FHATNG WEWES Prefatas srdes T war RESE

F) SFAURIT  (Concept), IT-ATHTITM (Sub-concept) T fafire
FILATTIT [ “yccific concept) T SATEAT T |

®) TIEED! AT SELROTSH! GRSy ey

) FTYTITE JIMEIW T SR (Non-example) &7 smmTeTs
fe&=rT (Reasoning) YaRT T+ |

") AR FAIGT Ie¥T T T4 ARAEEEH §IRT T |

e fawwes -

CINECicailT e
g) ATUROMSE=G Gy

farwaaeg wegwoT -

ﬂﬁmhﬁzﬁmﬁmmmzmwﬁaﬁmm

(Construction of concept) ¥ RVEEToadl Tw=wET GO (Discover a
relationship) & & ! sEURT W THA G, IIQ § W Rremftewar i
ﬂqﬁmmﬁmmﬁrﬁmwﬁrﬁ?wmmwﬁm
mwlmﬁmmmﬁﬁm%ﬁﬁwﬁm
ryErETe. gr<y fren fewrs watterd ¥ wareee e @t g |

e gfrendt Sraamrr



7ad e THd fem aeee Praerea g RBetor @@ o @ i W
wifew " | TafrEan® A qTEw IS WR S 98 2 ' IeEEr
TOAEM T “KTT PRET” #t erereen qEE fFee THed f | o i
frgTeaT UgA TR ‘TaEd fee” e g frerer e e weee ) it
frarorar greomen Frator frsror R wifee a8

srergron FeAfor Rererorerr AfT Faawom # &) geATaT W 9N T | W T9Er
Tet ==t TS B )

TUR fafire aw(e® (Specifies) A °H G, T ERLEE R
(Emperical) FA=gaTe o w9E | e axpe It A Y oA, T
fafire a=ew  afydn afwem e ot enfend TR e | EEER
e fafreees v ot s feees s TR @
IufieRw wE 1 et aftes & fafire awqeEer STeR (Information)
B WUER A, Y g T, FrER T gIer wetEE 9fF (Mental filing) Y&
e | 7Y wfwar s graren ah e awqree gEea T wElaE
gffFor  (Mental category) i T wgend  dEgywOm SETEA
(Conceptalizing) W7=8 ( The process by which a person groups specifics to
construct a mental category is referred as "conceptualization") |

SAETTST OUESF (Concept attributes)

T Y AR sEERWE R e @ A figT W g frai

AUV qRATINT TUEE O aIHT G 91 G719 97 ATHIRETE T JEeg |

JETETH AN T BE ATUREE [GEUH S

F) Poger @ Bege v dmete ww tErEvew Aiudl, o, [uaed ATt
qFg | o fF TEE . W WEvE, TRiE, FHaeH a9a A 64
FHEE Argpfa e 8 g W Frseaan gt

®) WREEEn : [E d99 (Multiple) Y UITEE (Integer) ¥F & SRS & |
TEl TR TETH UREAT - TSR, X P ATAH, TEART UEE §Y | FER
© SR wEEm € @5 7 GIETeT TEAr @ g€ O B 87 9w amen
T RS

i wiersdt Ty %9



W

IO FIA9ATES (Attributes) T F TF FTUROTHAE TATIY ITEIVRE
(Examples) FT FTHT TTEE S | SquRone faivares g1 o fafire, Pt
TR rEEroneR e @eer afddT | mfre g R @rd ¥t W) ageT
TTYRON FRWR I " F F9acdwr Al B 1 A g% AR qgene qEvw
R F | AT s S e Integer I AT IY-IEATE AT WH
afF=g |

FaTeen faviNaEE (Concept _attributes) T Fx7 Tt _,ﬁ concept HRITAPT
SETETIEEH] FATYRVTH FITaEeT=T X% o7 97 e 9 =g | 4r
s FqERTH faqaEE #ga ¥ feerd Example noise WS 1 SeTETOTT
maommﬁwmmmwnﬁumw
WRT AR 90), X B ATaed G &, A Q00 H atye 9fy & T °@v 4R Ty gAY
Emlﬁwmq@?l?ﬁmExamplenoiseam
Hlafeh TEE WS | IR Example noise J@URWT THAATE AT T |
T8 Feuren e T ann fede ) Rrndflees stvon R e gwers
FEA TUMHT ATIA WA I e qad @ 99 | gderE 3 gy
wravgE FAer wyAr frarfeed faw g i s e R @@
RN ATETS | e frAim el & smmomeE g i @ 1
fagrTes d s@AuRvEES dIFs TrUes g |

mrHATHE A=A (Inductive reasoning) ‘
yqurar frafurar feardfeeer smmATeReE freemT &Y srEumomar e 1
AIETEXUHT ATHRAT TIOT THA | ATHATHASF [9a=aT 19979 JeTeIugeaTar
FACRATRT A A wmATfieR @ 1 ody @weTens weamare P
JRTEREEHHT FIAT TUEEeTs A faardfeear sauror ot ¢ 3 |
TET ST RO | ATRAGHT LT Y |

JETETOIHT SATNT TATEFATEAAT TART g Descrete T Continuous number &S
fT< | Variable #Y araumey fraforeer % 9% Descrete T Continuous variable
SI-AAURINEE g | Variable AT TAIT §7 TE@T IR (Number quantity) &7
YFICH  JEBINEEATS AT AFATCONST ISTEI0 T FIIRTUHT  HTEITAT
yayron frafr wiveg + faem dgET WY 9I9F SHAT Descrete T R
Rational HZ@T 97 99 TTAT Continuous variable W' STEHTIWTHT T (Concept

afere afiramdt drammd



attributes) JATBIWETETE (AT K8, | O7 IBFAT ATTHATHS =T (Inductive
reasoning) % WTHAT & |

IFT TIST FETERW T feeft - v wergen o weieRorE sramreen fwior | g
& s i Feewar g9wl e ¥ e afearey swiieg, wrle SemeR
freme T 99 97 JSREE W T PATdiEE e av §HISKO 8 a1 8%, &
Prfaet & 9= s fade T wEeg | @ b faems e W @ afeed
frreht ol oft wfte @ faee o B 1 X o gt T afaen waw faer
FUQUl FIA FAGA W GIAT WA 9 | get == Tiew 9egfy s
FrETHT AT WA | TG Ui AT Wewd B | q weTeTs, e Afaer aga

T (Rigorous) JEAFAAT A TR | TUNT Mg | &R 97 A 9= F0 &K
gfy et ¥ s 3 SeEEE fEA e Wiy A e | @ 98T AT
= & | ‘

a1 wdIErEl eFunen few - PrmAeTeRs feamn gtem wdvmw frwed
T ¥ Frardieeerd fafr gt &9 g ams E |
g 9fg " X AUHTETE GEArSH WATSH ¥ AOWlE ASHl e WO Jeha!
FHEN TS 06 | 57 TR0 TROH 8 @@ PRI 7= 6] T8 |
THHEW 377 9 qTE IR TeA,

« WA I UTEEH T T AFAA WA HUH T

o  FEAVRT TN UTT R, WHUNE § WUHT I WiEqH GHE |
fr wfteeor qIqawT SEERW T ASEEIOSH AR WART T | HAW
srATeRes ferarerar wgfa & arquren frtoenr waw Peareery @ |

e frater
g frwTer faardieed smRETe e edre YART RSE, SR QRO
IRECNEE ¥ TAEUAT] AfHe! fasgeare gegey 998 | ANTHATHS &

T fafTe JEEReE oM aRRenar T T faieeens i T 8@ |
T3l FMIRE T06aT 8 | sraar fafire SemeRuwEssl Srud W EE
frgg | wawEy @I wERE T R it a1 wrEaterE geEaee
gifea |

ey whramdt dreraT &3
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g FrAfor SXTaEEET AT wrEEEEr g

g faers Prareeet Pramifeeerd armaeToREeTRT a% Y awom
FeratoraT FEdrT e | 7 Frder @it AR s vt g -

1.

B T A W A qe Rrerer Prendfeear ai ST 0F
AFAT GEAET T afiaxr Wy a1 R 1 A Prreeoes e
HrAvaF e T fadve o Rramffread sefes weT

TREfT T =re@r : 19 e Prmieed aTEe Reue IemRvREe
T Moty B & w i ofem @ FRT IE We 98 ) TEm
o Rresd wveE @, demers Sdfe wreR T Premfteewr
Ffreafmeears T iy T |

AR T o T : 49 q@H Adiees e gRoners e
Wmelwrwmﬁhﬁmﬁ?m
78 T fommffeeser aromay afomer R oft wwem 1| @) g ST
HTROTeRT feaTsT Ry qifvde |

TAEW T T AR T : TF T@HT AT a7 TRATTAE 3nF 7 JSEEE
R wder TR | g Prandfeeers afomee R T 3eERE
el TAEE A T | A TET IR uf aw R adeTer
ATHTTAT ATaYIF TAT RZTH TRTTems O o |y, |

yfafasw -
Ao R T AT P i Rrsrer @ SweifTar @ fres
TR

wiftre afyramdt e



T g : W

%)

AW : . TY UBE AANTE AEEniEE fAtaiEga FeE T 9w e

F) g ety 7 e Safatrsr sEaren =are T,

T) frifa Ersfafusr g2 Iareer |fsa g o+,

M EeErg TG gFEeEe® (Discoverable  mathmetical
relationships) 9<IT M3,

H) gl S s Jead 1,

¥ wratayr yaer T Fara fraor v wfes Frogasgresy g
FAR T Frepr AT rEg=ET fafo T

e frenaey :
F) YZ @rtaty ¥ FrEfa drafafrer seurom,
§) TAaRE ISR,
T @Ry Ty g=EE (Discoverable mathmetical
relationships),
H) 9SG @I HEsal 93,
T) FEHAE TEEEHT o TRATEE |

frreget TR

vz Erofaty T frdfra Srafaferst sramor

FTHISAT TG A fafre e fafteemd @iwfafr off o weeaql fafy
g 1 TEsEeE | @ 9T qEentra a9, taw, feew, gEees
ATUTAT 44t FXEE AR THETE Wifveg v frerd o @dF ar Rrarwat
werIary ndm gReEed gAW T Hawew, afwies, di|es @
TS T TATAR TH{eTE JAEH aT @ /9 |

grefafy g% fetawa o - Yg wraraty 7 Wi datafy

wg @Rt (Pure discovery approach) W faardier FE® wewar AfwagwA
TR gHETE GEEE TR UWES, JTEEE TOerTead, | 98 @ iETe
frrdt dfsa o, fowew Stvmew i fuio wdg, femdt o

St ol D E ) Ty



&%

mmmnm@ﬁﬁa&mrmmmumm@
w&ﬁwﬁﬁ_mmm?ﬂm&m?aaﬁwz T wniEd g weE
wlmmm#ﬁmwzmﬁm
w:mﬁvﬁmﬁrmmwﬁmmmﬁm#M|

wﬁhmm&raﬁh%ﬁﬂﬁﬁaﬂmﬁmfnﬁahmﬁiﬂm@w
Fafhaﬁwwiufmﬁaﬁmnwhmmmhmmm
m&qﬁﬁlﬁvrﬁmréwﬁﬁmm?mmmmr

qrfaitrer 38 JEmTRE
@aﬁfhwrﬁﬁmmwmaﬁ:

1. n T TAFEH TFE (Sum of n cubes)

= =1 =1 =1 =P

13423 = |+8 =9 =3 =(+2)
1*+2%+3° =1 8+27 =36 =6 =(1+243)?
P+2%+3%+4> =1 8+27+64 =100 =10° =(142+3+4)?
P+243%4% 4 ¥ = = (142+3+4+......+n)’

= {n (n+1)12)?

T Siremdt ey



P W 7 wTw® U maf qMTeR s BRR 7 (Why is minus x minus =
plus? )

frarffrent wuTeH s T AUSTE A T fET aaTeTe gRe W 5 e

FlieraTe T qrer FNT g3 M gt @ T aiee I I99E 3 |

FaFT AT RrardiEES (+a) x (+b) = +ab TRE W HA WTAGDHT YA WAT AT

Tdg |

frardtresr ggamaraT 4t afesr @ ey o |

(+3) X (+3) =+9 (=2)x(+3) =+6
(F3I) X (+2) = +6 (+2)x (+¥2) = +4
(+3)IxX(+1) =+3 (+2)x(+1) =+2
($3)x(0) =0 (+2)yx(0) =0
(+H x(-1) =-3 (+2)x (-1 =-2
(+3) x(-2) = ... (+2)yx (-2) = ...
(+¥3) X (-3) = ... (+¥2) X (-3) = .....

(+a) X (-b)=?

frmifeears qefastm TWAEEH e TGOS MINTa 9 9¢F

. ) ggirr TETSHT 3 &R G 7
. & Y A giwraTs @eT 9w 2
. & fdr gel 36 Fa= Frow gaermee @ wwEe @ gt Qo

iy 7
FermfteseTe JEanT THH AT TIT FeEATEr 9t gAnT W At )

RN AWAVAVASL A

nfors gireamdt SrERTEL U



%=

T8 gehoae faurdieeard (+a) x (-b) = - ab T8 WA SR WTATROEOTaT
19 9 |
w&wfrﬁwﬁzmré(a)x&b)—-abﬁﬁ?mqﬁmwﬁ

TE 9E )
BEARIH AT T Fegwat anferer ganT T afEeg |

3) X EH#FH=-9
(-3) Xx (+=-6
(-3) x (+1)=-3
(-3) x(0) =

-3} X (-1)=+3
(-3) X (-2)=+6
(-3) X (-3)=+9

(-a) x (-b)=17?

ﬁmﬁmﬁw&ﬁaﬁmﬁmmhﬁmﬂﬁmm
WWTW(—&)X(-b)=+abﬁﬁmm
RIS g, |

¥ (a+b)" F AT FEA P (How to calculate (a+b)")

TwP A FrardiEes (a+b) 2, (a+b) TEH W Preprer SR g e
R A TG | AT B U AEEA (a+b)” F AN HT g T
TOTEGH (@ ) foe Prardteeerd &} &Y
mﬁﬁ%wwﬁﬁwm?ﬁﬂéﬁ :(atb) =a+b

(a+b)® = a® +2ab + b?

(a+b)’ =a’ + 3a%b + 3ab? + b

(a+b)* = a* + 42°b + 6a%b? + 4ab’ +b*

(a+b)’ = a° + 5a°b +10a%b? + 10a%° + 5ab* + b°

Tire wfrendt Searae



i Afme M TR freadleed goreTeT ¥R | @ OO T OREAT
frardfees e w1 9@ T gOR w17 38 g Faw @1 1 g i s a
TFG | TP B, WA T ETHT AT JATESH TEEH G T IJHEEE
Ak T ¥ |

TN R I F W FTASIG

o % T GAAHST (expressions) N AT UFH a T b BN " Fafwa s
6 fraw g 7

o @ T YEAQMAFT (expressions) F ATAT 9 ONEF (coefficient) B AT B
w5 2

i YR ITRHT AT TANRGUR] ANAFE ATARETE a T b H ARG
AT GOATH qUrES fqardieears T9yeeiE T 95E |

Power of binomial Power of a Power of b
1 1 1
2 2,1 1,2
3 3,2,1 2,3
4 4,3,2,1 1,2,3,4
5 5,4,3,2,1 1,2,3,4,5

frardieest a &1 OidEFe® 9 & IR T b F UAEFEE § A qAQH FQ
TAERTSY G | 95 3awd dig [gurdiess (at+b)” @1 a T b F1 ATAFRE
THYFR §A H TATNS S |

2" a™'b, a"2b%, 872D, e a™b’, a’b™2, a b™! b"

G GYTR ITRH AT fardieEes OeEeE AAYFR PISTERETHT qE
TG TR |

Tftrer gitreTeft Frearra %R



Power of binomial Coefficients

# ffees @t ater @ T W) 2 w0 2 B wt P A T g
aﬁm%ﬁw(ﬂim)mwﬂ?mﬁmmmmm
memmmﬁmﬁaﬁﬁamu

Coefficients

o PR glerer Wt Rramdiee (a+b)’, (a+b)® Temfea PR o o
TUH FASA |

¥, EUSIE (Factorizing)

frardteeed & e AL FSH THERT A R | O @
mmmmﬁmmﬁmxz I g fere
mmmtmﬁxmlmmmwmmﬁ
TR JTETTHURT ATAT 9T X T qieg fFaay g9er avarg X T e |
B | TN G THEE IR G TAHT TS ¥ SIS 3 1§ auiq S
1 TFTE B

afre gfirandt Sreamrdy



frmdfes ft Thee MR @ o7 | Tieears @ awen fed g, @ Redr &
TAEE TR X2 W= 9 3o avfes FreT W ¢ famdiees v &
Tiew fratr T g | @ wieEsr wraTE, den T aTweE T gawe
TRIYE GOSTHR T OAEUEH! qRun frardies snid @rorer wrerware fret

™ B |

X+D)X+) = (X+1)P =X>+2X + |

wforer gRvemdt Sl

X+3

(X+2)(X+3) = X>+5X +6



m

EE

K. g rfreoresr e e TaremeR

T [ AT P gt Rrfemesr Wie

o { 5 3 1=(3-2) 180° = 180° x (3-2)
T Z 4 2=(4-2) 360° = 180° x (4-2)
=TT . R0 s (5.

@ s 3=(5-2) 540° = 180" X (5-2)
n- 9 n n-2 180° X (n-2)

W iy ST (Discoverable mathematical relationship)

GorE i wREer 9=t T w=T TR squre T e

WWWWWIWWWWWW(phme

qE T MG WA TR TR 9 R A (complete statement) JTE

=h MRS | G TS gREmerd qaeR Ry T i

ARy TTTEET TP

o« TMRUTEEATEH TR (TR, AR TLHAEER THE [ACRATEEH TR
J9EHE &) AT

o ¥EuRw ¥ fairederE =R (@, 2> - 4 for all x € {reals)) aT

o fafre ¥ smuRomdree wE (G, 23 q@er v ggE@ A ) A&

o fafiressdoar s=m (W= V13> L) E

THAE W g5 o 9% il T @ @
TR T AETHATCHE AT g qATeeT aReY i grEeEe
GV AR TREEE g | @t ST T st I e avey
QIS & AT 5T A IR Rer W g ol 5 |

wiere gfremdf Fragrad



T AT (e A8,
. AT TRATEFT TACHE THIVEE,

. S gaEs, o

qraa®t G [aSTEEr % (Discover a relationship learning level)

T qfiy i Rroraeger T fapTeET SRR G IR qa
ofed atgE | ¥fT AT A JIOEE FHT T UAT ATSEA | IIROH AW
qrEATIRE arer FYTETorer T AT FRAEH! IATAEE A Fd TS I

79 5 F=dT Faamdies freafafga srdsswr qam g3em

®) FHPI PISTHT FOET T T FiDT 35 JATH TS AT G
AT
(FEE GIST)

T TSI WTAE FAF FArST (A

M) FHET BT Y E WeH! A9 eFTAT af +b? = ¢ X T4 T Fhr
ST ATT qEeTS+ (frama i €9 (algorithm skill)

¥)  qrEMTIE A 9arT T e fawer aHeEs T T ()

TgaTe W g5 (6 fqardlews dfesr aTRS SREAE @ TEER (T 35
AT ATT caGeTs GOFA (recall) TEBA (T ITYAN AT AY FEGARIE TAIT TQ
frare THER @E Ivan ot ww qfg AT e Seeer averme aRTae
AT TS GO TEEA (=T Sevm A afy I awer fawrg & 1 A deww
wiRF ®TAT O WY g femrdEewr Ay artaw (rdh fawE g v
e

nfre qreremdt draarad 93



THEF W= 59T qREnEE

(Four stages for discover a relationship lessons)

THUE WO TSH FRACEE (Fopr stages for discover a relationship

lessons) THIE B |

* ofpelt a® : qerr (Experiménting)
mﬁmhﬁmﬁﬁwmqﬁwxmmmﬁﬁﬁm
T Prees TR fsiter woes ey v drrwe frare) | Rosred
THHE T qravTE PrarreeR e e, EACT I ICIC L O
ﬁmrwmwmmsmmwmwmm
JEAFAIE EIAT E |

+ ¥R av : yfaheeaT © =ren (Reflecting and explaining)
ﬁmﬁﬁzﬁrqﬁW/maﬁmhﬁwWWTmﬁéﬁmwa
Wﬁmﬁ%ﬁﬁmﬁm?mﬁmwﬁmuaﬁ
™)

o qGr a® : qfweqer frat (Hypothesizing and articulating)
fandieee aTEa wlewEre yor Afroer s GerE
wﬁmhﬁwnﬁm;ﬁmﬁﬁ%ﬂﬂmma@rwhﬁwﬁm
tmmmmmmzwzmwﬁmr
mwmuaﬁm,mﬁﬁﬁﬁmmﬁm@?m&awj

* =gt qw T"P‘Iﬁ%’ (Verifying and refining) .
Wﬁmm@mﬁmwﬁmﬁmgﬁ:gﬁ!ﬁmﬁmlﬁ
e G TEHET A wikareend Profr IaTeRT (e REash )
e T wod T 9w | A aiE e o a afy
ol

ulerfeam -

) WWWWMWWWWWWF&%
TR e, 7

@) amﬁmﬁmmﬂ&mmmﬂﬁmmwmﬁfaﬁ:aﬁﬁ?

M TS @rotaty 7 9 fE 9dE 0 o o R 0 ul a Ree o

e gfvendt g



T
WAFER! TAATEIUT TIES6T Ay fivsror dsrarey JargoT

Ms Gaudhaux 1 Rramdiess wmarer difa wema T fa=T fafradar &)
IAEES afrs weEsEe AT wEEEEsr heer T g sfee
TREFHT S | T9 KA Ms Gaudhaux & YT SerwaEAl qrIEr SI0T
TIL 918 AT TH TR TR TR 5

Crip]
frardizes Wy o949 f(x) =ax +b dfa /b AV TTHET FTE FET TS

W F{ ATEAT T TG |

TTCATH ST AT

9. TERT/9E®W (Experiment)

A= fardfieeerd atwwn fawrem T G | To® T e Prandte mivs

TEAEFAR AT | BF GHEAT THAAT AR QUOANF T USRI HAEF

(Communicator) §AGH | IIA&EHS FTAEANIT G410 ®IHT WT THUH! IF

THE | #% MEveE qEEe Wwe fag )

A. [aHY BTITT (Task sheet) W1 NUFH GHTH TFE RATFIE FAOT T
nh fEw | TR YA AEEE (98 WE AIEE | g @ wE
FEIAF! ATl FISTHT = |

B. I TETH FAAH AOT 90 I FO EATH | ATH UTE GTES FAAH
AIHHT JAAT TR |

C. &gl =T T 9ist wee! A of7 A9 FEaE 9RRET SRR |

D. & WH YT WEHIUNG X AT FH PHAT Tl qTE F AW R @, GR
T FARTR ST WA 1% BT gm T atEr o Ardewr aper wre
(Findings) Wfeder 9ifaey TR IS

. gfaf¥™T T ATET (Reflecting and explaining)
BF FHEETE AT findings &% @mem W ¥ Prdw gww R ) Reporter &
FEIET FIA WA AHTAT A 2XF AHEH! UH FIYAD AT AR AR

nfrg gfyrsrdt dearly



\9%

TAHRY TE TG | HIG, TEFA T qE §S | q9h 9t qywer hragaa
A TG WHATE y=ax+b ® ITHAT a T b & W FEd 76 T 9=
F A TH Al G |

3. ufvweqar fraior (Hypothesizing and articulating)
TEFHH FTHT §AF fadiag a T b & AT @ (location) I T@TH H
(slope) HFA TATE TREH G WA F TRepeaAr AT 1 IR G 4 q@t
IE A W I GG, | SRS ARRIAETAT  aAOE AT
(conjecture) EF HATITANEIA TG ¥ EHEH! FUGAT [HEH | 798 U9 99
9T (general conjecture) TAR TG | IAEEATE AT Fedes (T & &
peiddncuiicicnicsc

¥. GO@N/ TG (Verifying and refining)

A Ifrewers @A FE AT (Independent work session) AT FTIAG | TTH
HNT TEARIHEF ARATHEE JAT TG | IHeETE qiehl qearde 9wy fag |
& &7 IAEEIE IR/ GFEA AN I WG W GHTH IAEE
oA IEFTE S giAfaras THEA | a9d SHEEArE I IR 49T 9 @R
(accept) AT AR (refine) T ¥ ¥FH 74T qNFEAT FATIA Wed TG, |

Team I Task sheet
i fi(x) HTerEeEE G)iET /fEuE aTwREed qu (S sfaerdT)

T
] X
2 x+l
3 x+2
4 x+5
5 x+10

nhre wfremdt drrarh



t B W R -

LU T N VL

Team II Task sheet
gx) wEEEeE wEr FETH  AEEEE o @1 Aiaeers)
T

2x
3x
6x
10x

Team II] Task sheet
hi(x)

Team IV Task sheet
fi(x) FEEEEIHl T AfETE TTREEH! el (SF At d)

Tt gftrsmdt daarad L



TS i : gEgEw Tl T ®ToT

(The acquistion and retention of informations)

R wmmmmmwm@m:
¥F) Wﬂﬁl‘cﬁﬂww,mtwﬁmﬁ,
q) M gEEE s T, i FTYRMEE TS T
mwmmmmﬁ,
m menﬁwmﬁzwﬁﬁa
TEEED! JATSAT IJIMEIW e T,
o) ﬁqﬁwwﬁw#@mmmmﬁl

e femas
F) FAAEED I T TR

wwmmﬁﬁmmmamwa@mmg
is a fun) ¥ &g 7 T AT=EEE g198 (Learning should be joyful) st
Wmalﬁﬁwﬁnmmwwmmmm
wmmﬁqﬁﬁmﬁﬁwﬁlmﬂﬁm
WW,WWWWHWWW
T THET FHTT T S T WO g ) Tww v wwd oy
TN Atk wqafy oReraress, e, TR e TEE g & 3w
aﬁmﬁﬁﬁuaﬁuﬁamﬁﬁaeﬁnﬁ?ﬁwmvﬁmﬁﬁ

Y e uiremdt Sragrrd



g, O w8l ®F @ EE Udl & REN | ogie ghea o gew ar
geeEE B9 fF frardieed gaerg s wawr e oA endee 19
T AT FAEEPT IR E G

FAYYH | T e faw gF < axwes awen frades w@w sewer
gifera B ¢ S 9 SHREET Rt FET AHaEEE (TR0 TR
& FxEER At (W wwed | faardiees WAMg, WIS, @, q
FHAEEH] ¥ 7 AR qaeE ww fEfaws ae-wwrn @ w 1 Ui
a1 TN FEEdT @ A IRITHE HATUROTET qEFT THEEN Fal T
TETA fE 7 wwEn oo ggfae @mfaty, amwafafe, gRww @), @99
TS RN sremEE i ST dreqed g fE 1 ol s swmEw @i
[T A Mg sragrenes foe o ¥ aoewritel sraurerars wiersed
AT TR [ATATT T & | A T IPRATE S A S (IS
feardeeans e foeor faers sfawerom smyw ofv gt aeqet fermardt <
JTHEAT faae ghE

fr= tefae aeamemr owfe aifes famrme T
F) TIRIE TEREE, BTOEETH AITEES Qg Ay FE T Biew afwar W=
utr &1 wxeE o fafaeaw | feeen i warr wfoasr frereerg

AT |t |

®) T faardl Atverems faew ofvadw o9 0 - x - =+ gRg W fawTg g
WU 9y SAH WAAT (HeR AREe® WeY 84 W9 9Ng 99 96 USd
T YW MR WY 1+43=4, 1+5=6, 3+5=8 ¥qia g fawiw

TETE W€ T AS AR § AMG | AT IAB1 AAS] FIAF! TROTRFT AL
IS TE AT

M) wierarems /e e GiEel FATHEAd WART W e Fr qf ffgen g e
W fnews S wWE W a9 FaeeEw teeEer e Hew fam
TIS = 9415 g GooA® A7 % fGuwr fau | 99« qo@ wegdr W=
FAET - BODMAS ¥ TEUG, IHIe1 HTEe SATTHT Teg i+ wieed et
T |

") THe TG AaEE SEEr @ GHItE TE g9 aY dfes fa @ 9iw g
Goel

wfora il Srearndr



z0

T Aty gefEa @, gfvan, Afver T e geAmes qemE mats
AT FEATEE W T A, FEATH ARAT TR st S T
FeRETHT T A FRUEE # F g GYEHT BEEA THA )

wferferaw :

F) AT T WeRmTaETAr R aF arg wowr Ay @ osm Tt afe
AT ACH &1 WA AT I arfieedT aTeE |

¥ Wiy gxgE et ot Rrerr P sTETET ST TR gewe
TS AHFT FTEET T AHTEAT SR |

m Wi RETEr T oIEr A 9" qEr TR !

ﬂﬂ"f@ :
Cangelosi J.S. (2003). Teaching maths in secondary and middle school : an
interactive approach, Merril prentice Hall, Ohio.

Tire ghiremdt Sramrniy



quay ¢

TR gRTgEaTE W g sEaTuTEER Pmfor T srgorer Tfe agge

TR gEAEEAE W §Y TAUREER R T ER0E 9 qwEe e

THI B ¢

\. g PEerE A7 EE A AT TEEATE (RIS RISt Tt
A YT G AT gy qredEEs] el MRUH T8 | AETER IAme
NAYTF TAEEH GEAT TRATAT Ea | IAEES RIUE MR STCH
weEs  favewe, &/ 38®, dEwed WS, TAT o qar S
JTERTEATR TRAT AR T F=ETEHT TATEET T 9 |

R et fary ;T TR aiaveEe sere i | S iRl A
o7 AET AT, TEF P! AeqTT, MIATAS THEH FHAT A |

1. WWH AEREE . a0 FTUNEEATE ATFAT HUHT AT FFUROEEAT

wratyg TR PR 7 ara 1 afe & 1 9 (a+b)’=(a’+2ab+b’) UTET
WOAT (at+b)’ I T FEE T (a’H2ab+b?) FE (atb) ¥ M MRS
(a’+3a’b+3ab*+b’) Fr=a |

¥, QAW q9T THRW ;. HA9y T AqurReTEr AAEE TS WAt
g g Prdessr Mo T IgTETE qSANY gRgR 0T wH 9d
Refrar o "wan fems | w5 - Mend andeesr fews | gEer
i Ryl IraEreaIe HEUTOT a TR A ATavdE ST o
9T | X & A W 3 aieT HAiRETE aeeeEEAl AT dTEr WU
q<a |

g, = fawrg : wfasear Bl @@@r Foew ofw gotrwr TedEr @@
Fregfadt @9 @98 | TR TEIGE® X | q@d QAT dravadar
HeEs |

Y Jefaa GrTeesEd! WA (JIET Aleasn) T e graeent dfed

@ P TR 1w PreTeETe fede freieew @8 q@er Al T fedie

TR, |

q. wifa Ieafas aredeesa! YHH, T ATIROTES TATSAHT Hi Aeea
FrTgFs 7 fedte TR

2. &t 9f EEEE! T T ARRAEH! AT GEA(q AT TIEEH T THEE
fedies® qAISTEE. |

1 Y qfr JEEwET qICAT WIEET/ AHTERT fodT GHEHT S ey, |

i afmemrdt sireamT



&R

TTETR 3
W T

T qeAEEd wid, saurmEERr Bt 7 aRoT gt ames wwh
WTE T3 T THR G

Wiéw : qE dr PreTet e e
mw:ﬂﬁﬁw&wmraﬁmmmhﬁ@'mﬁ@vﬁm:

grat &vor - Tt Pt
dar =eor - quend Preanta wergare smadwr aited s o @Rt

1/ N 3/\5 7 — r
2N\/4\/6 g |
g YT O U = g nr.
Tt Ter

m@mm=2wr
AP AT UTH T = or
AR THTE = TR ATHT U =TS
AATHT ASTE = T e ware
T4, gD AT = ATTTH STFH

= ATGAFH ARG XHSTE)

= Trr= "lTl'2

e : TaeTd frardirsar quikase 1§ ghEEE woe g Ry

e girendt drearah



frdores Ruds | ot © 9« faguar Pasy W swage T qeT 9FEG |

HATHAF filf'l$'l U = 7rr T

AT . W@ THEEE  SAG 99T A9 g @t s W aa S9a |

wfere wivremdl Hraarrdr 53



TS R : fywmw 7R yfmaret frEOT (Teaching algorithm)

oY

W T IEH AIIG GEWHIIEE (AT SRS TH GeTH B
%) femma m atEE (wgfa ®r o, ofrarer 7 wew awTeT,
w) feam = iwarer S afrgly T8 faeremr wmewdEr ey
U T3,
m fewra WA wtEwew aEREw oren, freeww 1@ awd
FaAifireTet gfmr T

Jer fawasey -

%) fewma 7 afvwer sraumen wiafa=y 1 afess g=mEr),
@) feare 7 afteel REe T JUGITEr,

M feaw T aRerawi dowr afalis,

w) feare 77 afeer smEwo wiveer o awgia

Tt wreqelieon ¢

feare o afvrer afren

#t mTEEES 41 drege fF Rl W et 1 99E) algorithmic draeE
faa] &1 | AT WeREE €= 3 w9 woutt 1l awames ww T e
] iy AN @ T RF e | T WETSHTER TR SaE Ry
e FIEE AHAHT WH WH §FE | TIR FAAT MR FOASAeT T
IPRATETE AT W @odl g A IERUTEE B THITSHRT S99 FEE
TS Wb W TEd @it fawg awe | e 9 faelaa dneem sy,
a fefim Feweer wift o 1 T @ IumwEEd uft @i w9 @
T g whasre e weatee gor | Y TRuEg MEeeea wEaTe
7 algorithm ©3er wlafra wwT fasfaa Tt & | 798 algorithm F1 WRT &
? frsrgar woe il srAaROEE ¥ aq@ER aqwa T @ves frmdies
Ty g Ihreen Rirerd e mew e menerar frema mre )
Algorithm F7 TS 3| WPRYHEH! GITA qF 8ed O TqH GOeH
ferer TRIST WA &Y | Algorithm skills Faam/fasrgasr =it et o= &Y

wfore aivrenet drawrd



g)

SurEE ot g7 gwa o8 ferwesar Moo i @it w7 algorithm
dreefm BE wRM gEw dEeRrE  faadies, Fes 3 AfaeEs
Pﬂﬁﬁﬁxmvﬁ{?ﬁfﬂﬁﬁmlmﬁ aq7 Arsreeedre algorithm &
mmmmﬁwmmmuwﬁalgonmm
MW%WQIAIgOmhmMHWEWWﬁ
e s T SraEe T faeTaa T e 9 weErael gEd AT g
T AreAtHE qEE TRTAE! TEEEEAT FHA agers iy @ KR @)
THH TAT HATT T |
mﬁm@wﬁwﬁarmmmwmﬁwWHI
nﬁémnﬁm%mﬁ%qﬁwnﬁﬁmwmﬁm@wﬁ
mmwwmﬁmmmwmﬁwu
ﬁmmmmnﬁmfﬁwqﬁmﬁmﬁﬁnmnﬁw
ﬁhwﬁmmﬁmﬁmmmﬂ&aﬁﬂﬁmmm
szﬁmm)ﬁmum%ﬁﬁwﬁmhmw
mmmﬁmﬁ?mﬁfmmmwmmﬁr{ﬂ
R T wTEwE Rl ¢ gdEeR R et g@er T g s e
T G SIS TRTEE EOTEE GfaEH Uit Hest WERATAT EReed 7 o
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feama et aiFaTTT SRSy i freTy
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* Algorithm =T+ "Sequence of step by step instructions to be followed for
solving a particular problem" W= Ei i Wi O Algorithm is a finite set of
rules which gives a sequence of operations for solving a given problem" & |

*  Algorithm &7 9fe=it =R "START" ¥ e =wor "STOP" F

« Algorithm & FHAT TATETH W Ry (design of a solution) =g |

. Algorithmﬁqﬁ@?ﬂﬁﬁmmmmﬁwnﬂﬁ
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mmﬁm%@mmﬁ%ﬁmm{bmes)mlmmﬁﬁ
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A flow chart for making a phone call to your friend:

Obtain the Name of
friend

Is
phone
listed ?

Is the
number
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%) WITH Flow chart AT IQEUHT FAREAS A0EG EIRT (F), (@),.............
TR ASTETY T AIIST Flow chart IE 9T T T T AT af feguar
T THETE Flow chart T8 T | :
afy @iar (P), aMF =R (R%), T AMPTH THAGY (T year), et
HIWTHT ITH qrarh! AT T 3T 907 TS flow chart TATIAETH)

m :

Cangelosi J.S.(2003). Teaching mathematics in secondary and middle school : an
interactive approach. (Third Edition) Merril Prentice Hall. Upper Saddle River
New Jersey, Columbus, Ohio.
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" T T ARGH AT
(Oval Shape)
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(Rhombus)
g g @ ar frdraer @t
(Rectangle)
qfoTHfE (F W TRESaE) T

(Parallelogram or
rectangle cut onthe left-top)
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T uiw : fegm 1 afrre fireror (Teaching algorithm)

1 SRW:  T9 WIeR! FwTly WeWriew frefaied wries T aaw e
F) feqra T yhRaTR gt veiswer g e T 9EeT
) femmer w7 abrarE e qeew gaTERwr @l wegE O |
m feae T e w¥ qwee R TH aE Algorithm Y
THAT 9&T I |

R s Frerae
F)  Algorithm &7 99 yoRe®
@) Alzorithm T QAT T88E
M Algorithm %7 FIAACEE THIAT WOEH THHN TIET HGAT FRTT

3} frmgaeger vepheor :

@ fesuat wEH AT T TEETH 4R SIS -
F) TR gEERE gm0 e Rom (result) T T wiEaES

(fafres)

T FREEE wwEE T fafd aRomm (result) w T gPamEee

(fafaes) gfavera o

9. WRpAe® i AR aeRyE TEaws (S, "o,
MO T AT ST IHTTES  YHTHTART G f fafa=a woms

(steps) T TEAEHTEAE (Al el Ae@S! U1 TRl 99T &
YORATEE T/ ATRE TG |

frar vEEEF TR WS, TNEEH  (Tally bars) FANER  SRERET
(frequencies) 9T ®RISH, FisEEw! THErg, e I IO ATH MM
SfRaTEE q€Er |

Y ATESeREE! T AT v Ew T fafy  aeen @ gfenes e
GUEIEHT 1 e T IR aTes qEuA |
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T TEEEEEr SR ¢ 9 Al T At adeee AT
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ST AREE (tools) FT TANT : Fogewwr fafw=T #TdFHweE (Programs)
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i gEETEE IEEE T fafudt @EY UM (Design of algorithmic
lessun) T&T PFrR QRATGHTA <770 d8se MR &

1.

s

FRY OB T 0 Algerih TOWUE AT ey Afgear a1 | s R
fraTiiEEeTE PTH Algorithm F7 I29T W W% JHi 4T T WA & & 7
T AT TART UG | faardtes Rarper geafawia omwesd € e
T @ fraramd Qo e TEE A ATET R TA9EE | a9 e
TROTHTE? AT, AXATH T9T ATEAT © Algorithm BT TRUTH # ATIH T
AT forardieeerg awT RIGHIT 78 | 9791 79 fafrer |y & TanTe
a7 HEr atn e Rfear e 9t ey aRemw ufe |rew 9=
frardtew semafecar @@t 87 Tdiee 9 gAETs | 79 fatuer g
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AT J71 RIS |
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g 9T T O GTe A ITANT g WIS
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feqme ot fedt 7 wrwe e et Sfruar e, SiERSTEEE Rred
T, Algorithm AT FQuren saTe™ w7 ==orT MR |
ﬂﬁﬁﬁmwﬁﬁwmw:ﬁmﬁmmgomhmﬂﬁm
T FEiEAT TR fefewduis awd uPRAmTe ewomewr dared
ﬁmﬁmmhﬁwnﬁmwmwwwﬁ
frefreseg qeedisura &= o Algorithm #1 3t 33Y a7 & |

Tl fe=TE (Over learning) : Rrers ard™ TP ot rAfETa T A
g f& frardiees w0 W@ Algorithm #1 diemé ad AW @y o
afefeafraT (Subsequent situation/lesson) AT T a Frafrar whvay Frrqur
FaB wR T T T g | TR I a9 s
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Obtain CP or SP

Is
CP=SP?

Is
SP>CP?

Write the value of Loss

oy wiiverredf gl

Write the value of Gain
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yfefawam -
F) E{ﬁ' T2 9TSHT Algorithm F Flow chart T4 TR |
@) Rrers qrdr qurdd Rreror mfweg wo@r aroE Algorithm % Flow chart 918
,mﬁnﬁwvﬁmm@m@mmmmﬁwm?
FAT T FRIAT G HL6E TR T THEAT SRS TR |

FRWEET :
Cangelosi J.S.(2003). Teaching mathematics in secondary and middle school : an

interactive approach. (Third Edition) Merril Prentice Hall. Upper Saddle River
New Jersey,Columbus, Ohio.
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i TS

Competency 4 : Develop communicative skills of mathematics in students
Total hours : 6 -
Total session : 4

Ue TF : AR @S_reiv (Mathematical communicative skills)

. W :  TF UISH AAANURG WEHNIEE Mrarad SRS W WEH IO
F) FHEHT gH AT wSEAR F ge e 7,
§) HETH! SRS (qardl Shwa AATgH qIUE @re |

et famuasy :
%) faandt = (Student task)
) FEAT TCH TGN FIE] |

3. fromaeger weEEoT
F) Student task
AT (Sequence) B RO Fratoret it wE v « A€ smurear fawmdrer

AR T |
IR0 (Examples) Jaee® (Nou examples)
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AT AT &R AT {EA 161, ,1.02,  1.00, 1.00,
T 100 weT T gudr fa=g ¥ 20 1.00

EY W | 4% ® geaH AfEAT ST gHO®
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TEHT GEAT IR T 100 AfER I IHRAT FHAG WHUH FAEEEH
s, BF qHAR T 10 F EA IH |
q= TEA | 1,2,4,8,16, .ccoenne.. , 1048576
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o VAT BRAT UMETH [EE aos
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Ty, Tt ofest aftwersr g 9 7
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A AR IEeR T R Jewvvweers sl  wawtsa war g |
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THET qrorr FAT% fardies gaha e AEyds
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mm1+121+232+355+33|mﬁﬁwwé—3ﬁmﬁ
HITHAT AT TG BT &7 T FIAeT 7
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;@ & ofes ) ogeTERT A T
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:ﬂﬁmmmaﬁﬁﬁ?ﬁa&quenwm
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A9 q 7
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LR IR AWET WOAT B EET q e 7
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L ¥ et e g
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CE U IR TR T A7

Bt s e Y
3.0+0.1=3.1
3.1+0.1=3.2
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T W AH JAEOHT TAS FIA LA | AHAT AOCHE AGEAT A T
g4 1 W 0.7 A1 0,07 9T I Argq 96, 0.07 FTE 0.007 TH FF
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AP T T T |
TfadAT 70 R dea
7+(-6.3)=0.7
7+(-6.93)=0.07
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GIHHATE ATTH FEEETE FTA ATHIHTO Tt Pt fr

THT TEFEH T FTT | T AT Sequence AT FHIN FF FH IR G 7 A
a7 IO I 7

T sired fee

T TE T IO Afeeeg Addition Sequence WRT F BN ¢ &I
RET fasrems ary v

BIEU

|l

wq famdfierd SEEEE GEATH TRISH ANEE® AT I A ¥ear W
fivers TaTET TR AHeTeTS SRERW feT AR SRS e T S
T waraErd e
qIROHT ATATECHT faardieed IR geaTaTs agrEr fTaude | ¥Ea
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HrRiae freeEHT gehe TR @ e g, 9, el g T
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AGFEEP AATHATE Formula frater et Pravdieew a8 gows mrey
T8 | FIea SReR A IR @ g, Formula ® THTE QU
gAeTE AT e R o
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THETH AT “HA” GYAH TATh (6, 7
- %A variable F1 @107 faHer I TR 7
- HAE GAYTAH AT Fe GaEE (GoUH g d ?

e gfersmdt SR



(@& THT IfE TEHT q& £ )

: ferdlt ofger ge=st TR F G q9A7 7

: ZEANIT YT SREET WK (Score) FhT Frew 7 ¥ T R

| AT WAD! FEH 4 B @ 7 (e aa geem) o 9 e
fa -y ud g e

EEE
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IT & AT 7

fafrem : “mfa swgwa T afe & " 7

aHar : “garts” fee fafar 7 fafaer 2

fafrar - fFe w9 9w 9T T w37 8% AT

qHAT  : qe fqar e g fF

U . B THEIRAT variable STFTer B @gF T WA @ | fEA gRETeR
T A IAT ofe a7 ofiy S W a7 918 g 7 aDE Wl aEE
(Score) &t variable &7 |

AHAT  : PTES WRE TR 8% § | 36T TITH waTE 9 fHeEe a4
gt ¥ T Y 9 o9 T4 GRETH GERd WY A | F wHerens

ATEHT A&

witrer wivrenedt GraarEl oY
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UJCT FATI9elS FITHUIT WO AT TawT R uvar g 93
e & S g 1| 3 uwrsr W @ fARe R RRIeATET

TReEwiR wiT e =

2y Pt RaTe wfyemiae #f arer Q@ FargeeTs ¢

AW AAT FAH FEAT B T 2 (@S rardt g e o 6t g
IR F G q faAg ?

et gavsser sfrerwar sfy arer ot @ 7

aHar  qirewRaR Fetare AwAT

AT faRreATETe )

AHAT  TT N TERH variable & F9AT ?

TUAT  qUTESH AT ?

qHAT W, T, AW @ A 7

qUAT AT S F AN |

AT @ WU FFAT variable F & T T ?

TER  [areTEe @9 s ol ¥ 1 fhe o

AT EF | AW TIEF I D 5, 9 ahh 7

BRAST RO AIEA TRIEETR WA 350 W aE qieehR weEm
FATG TR |

JHAT  THHT FET 9H G, AAF !

WF  fareTRare, & T P e

JOAT S 9fEET T AT GHRATE T T q9R 9O A4 |

I FAEE E A Frnft dea wsmen W@ gm0 T
Al frardfeears gosr/ IUere qgTe AW SRR fqeer 99
YR TS AT TES, |

THET JHAT BAGA, F59R T AETAYETA (Sharing) ' Aew@qo 17
T | TE T AT P T@a i arRonewers Seee e
T 9T 57 |

AT FAMA T Common sence idea ™S HTUR AT FeTohel 3T
TG | rEuly AT TR qan nefres gwerd aftfeg wre ad |

e sfyrendt deaTd



i THIEH AN PRATETES

A BFATEATIET TLYAEE AT B

%) WNEE FFHTEH BRATHEATT YaH =R 9/ e,

@) ATETHE IRTEI g faerg Prardeees At T

TR TS (Interpretive understanding) mfE® (Literal) THRIE ST 943 |

=&Y g TR gEE FAETH iEd TR w¢r We s |

i FATEATE T TS (s are FReEest e faqaes

. TR (Word) : T WHTR ToeAET T T iy wregept w fermefyan
FIEE ¢ waw et fegue nfhn wRreng o Sre A | geeTe
F9F THTEHTIET STST & ModE WA gt fqwrg PRareery ol
B q?

. grfafaes Af=ARE (Technical expressions) : F&T Symbol T BIET qATSUHT
TEEEd! WA TRUS § 7 GRWEr FHq giaraime Wee 8 7 TE
IR GHT ATEVAF G ) G NOER TReEag FO TG MRUEH § |

AR (Attitude) : TSR TH Al T THARAT FEAT FEURON fAErg TH
T B ST A0G ¢ S gl § (AT Aavaal 9ae, 7

. FEEEE (Relationships) : ToAWH AT Uiy T TAHUeTH AHAT
IHEER @i T Al WEHA 7 A FEEEE Fhiw! A B ¢ IAees
gigel & AT T gvarEE del 4 P

A ARAT ATATTF FEE g FETITAND ATRTETATE Nifegd IFRTZE T

Rreror T wiES

. Faer qREY (First stage) ; faardions q=wr Jorgmg, o fafw= amaseme
Prfrer afomar, afteerAr &1 areen faendtan agw e 0 WeEES
TAFH, AR, TIH # & 9 PrureaTss g |
FATAT TG (Second stage) : TYETE [T AT UG, HRIAEE (T
HISTHT TRl 9 AERE | A9 Tl IHEEe Iaedw fam wmed 1 ood
TG T AT M |

Tiorer gReTdt TR
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HAWT TUT (Third stage) : GRYHT WUH Ae@qu fawg a1 Fadtwera
ferszan faramdieme wwwr T | awd v T IEmeRw @fed gyw w0 S
PrgeTert afTTeTT “av stTeta” AFTETAT 9 W |

HawT SY4Y (Fourth stage) : SHIEEH! STATHS! ATATCHT THgEems Toztiyr
fe, giees Rusr sarew & g0 faedt a1 @ 30 w=e @ W En
Famefe

TR TRIEH AT g Prarearaee

TEATcHSF PHT3 WEF THTE TR a9 faar ot &5 | @@ T

RTETCHS PHIFAT I6T5eTs (AR T FTH §rg | JEMeTurer @ Prgsrat

gl @Y R 9fg faamdi@ fneer el 7 Rl worer Retwemeee

GEHH TATIA FHPA | PO TER T TST GG | HT AT e

Side & T TNl T4 YFG | ATTHEF HIGH W7 famrdieears

FrsrTame PraTearaT dearl TS 9 T

« EOT 9¥9 (Open ended question):‘?ﬁ?ﬁiﬁﬁﬁ@ﬁ,ﬁﬁ:“m
fremem @ P oRtfydn seR @7 w8 i serew @mEa e
wfFmg 17 |e] T8 | G T SHRE wad e qenTs Paera wREE
B, W Fere e e 96 |

o WfH® I (Contextialized examples): Famdia vt Fxremé @
¥=H WIEA TS 95& | Function ¥ HRUTENS I8 WG JEEI0RAT
STEEl WY W STUIRAT Function WRIPHAT IR vATSens GRS ar
. faear T afes

. "eMH R (To find out) : frndie wifes opws frem wicaauns
FAEEATs @O feaud g8 | @l wn fafred she @ wwer kA
P8 | KT TR A, P aed o7 wmaa e awera
YA T AfEvE 7 Natural number T Whole number @ set & &w
(Relationship) F&T &g 7 ¥fe |



e e fafires

R & ey et Evewa ety afaamedt § | U9l SaenEE I
fyrerer T 1 Prere 7 Pafrere T g/t soefy screrew faeTeR
T FW R faE g aAEka | e e T WY Aafeeer ats e,
T wieatae Pegrwemn wftd ared WiEeg | soeae Rreror faftra feardferd
WWWWWMWWWWWW
e e | a<ar Pafueewr P a@ W oweER g | FEw T
IAEER! RIS I R T A RS

Conceptual Understanding

T T AROTE RIS TR T TIRTT TATTH g
ufr Tiferdra @9 (Procedural ¥ o) Wit Ay
skill) g7 @% | TETAHS, |
Interpreative Understanding Literal Understanding
VRIS TATTHT A |

Mechanical Understanding

THEEARE A AEAs FEaT T ¥ e fawrg Peareerees w1 R
GG BF[?'IT% FIGEESE] (Refection)TI'a‘l

afor wferemdt e 908,
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NBA &1 arepeas @aret John Stockton ®1 FIHAT @&o7aT TV commentator
& [T=TsaIe®l comment TR |

"Who is more unique than a John Stockton? A 40-year-old point guard who gives a
110% every night! Most 40-year-olds are sitting in their rocking chairs with a cold
one right now - not out on the court setting countless back screens on guys twice
their sizes and half their ages. In spite of the unlimited punishment, he plays
maximum minutes, never complaining about the bumps and bruises. He's one the
greatest players in the history of the game."

WUniqunessﬁﬁT@?ﬂ?mDegeeﬂTWﬂﬁ:ﬂHﬁ@a
John stockton FARTSl &Y ST John stockton e ®0 E’{ﬁﬁr TS | 990%
AT G ¥ TAF U0 G §oT | IO Most AU SETE TEE | B
T FHREA Y W YO AVFTEE AT G WUH T Rocking chair AT Sfawaes
o T 7 John stokton & fe st w1 & Ruyes srware vale W e a7
T countless W &7 | John stockton aTTe T & Reg srvem T @) IT AT
TFH TIA 9% fRe W 99 §F9 | E=e John stockton SIWEY FRTH TH
Tfer e, @da S sftreaw fee @R99 | ST TFYEF Commentator
SIES mqﬂwamq%wa#r% Greatest €, |

Tt gRrendt DramTly
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JUNRRT §99AT GHET (Consumers Awareness Problem )
arat awg \raT ¢ Nawr e (CDs) fe g7g=8 1 ez © [adtwr 71
FARTT STHT BE | FIHEH Rs. 8 ¢ fASF Rs. 16 a¢ THEFGT THAT Rs. 32
FeraveE 3aT g | 37 FATTIEIN AWE T dftwre 91 Haee T a9 7
F FATIT FGATAAT 8x + 16y < 32 &TF AGITTHT Jarierq |

THEAT e weHr SrAtaEHT q9ds Taed aRSeer IR IS
TR B

farers

ECIUT]
e

a1 SEeAy wEe T et fFe afee agenewr arr e e
TaSG, ?

T iR | _

JIES T @A g (0,2) T FEIEYT g« afT JuTEd S
gty JAe fo 9OF WA Fa e e e 9fe a0 gew
TATSE ?

HATE TET BET TVg, TR LA |
IHETHER, TS Hd J0EH @S TH T g

Rs. 32

&7 g 1 AT JUTEH W AFAAT Rs. 32 & Hiasiar fodwes fe=
FHFES ?

T |

WIS T 16 2 TTF AT AT M ? qger Re= qfep= ?

FIF FRT 7 7 Y faeuE

AR EF B JIEH AT AF F A€ A8l F Ay T gam
T |

: &% B, SEl W qRaiieT febe wfeeg 7
&% g @ o e # g vR, ol R wdess feear an

fadies e alrrs, At wTE fey 4% T9sY Pt afe 2

L@ AT &R afy & A e M

e afiemet Dy



frers . &% @ R 41 ST A@TEAA GRS AeeEArd (WIEEA) P A=A
WE 7 99 9 TF AR WY | mae o 3 Tef X W @
TASE ?

Ferarmdt © wremg @R wrer 89 1| WA a7 fadY FeTE SATdY A )

Rrers : g =TiEeTS Far

fermdt : e af smre afrms | @ @ qurdS ofed ofw s P

Rrere © v ot sraar g MiREE FeTaE
(FTFHAT TG B 1)

993 it giyremdt e



el 2
A teacher Rita examines the following definition of the absolute value of a real
number:
wi=xifx>0and Xi=-xifx< 0.
She then displays literal understanding of the definition by formulating the
following explanation:
'The absolute value of a number is the number itself, if and only if, the number is
positive or zero. The absolute value of a number is its opposite, if and only if, the
number is negative or zero"
She examines the following definition of the absolute value of a real number:
x| =xifx>0and ixi = -xif x 0.
She then displays interpretive understanding of the value or a real number-
definition by extending her previous explanation with the following:
"This means that the absolute value of any number is nonnegative. The absolute
value of 10, for instance, is just 10 because, as the definition says, the absolute
value of a positive number is the number itself. But for -10, the absolute value is
its negative and the negative of a negative is positive, so the absolute value of -10
is 10. Zero is its own opposite, so when the textbook authors wrote the definition,
they included it in both cases.”

U @A WY 9ieareAT IRIGELS fEaet
aTeRl dre a1 99 WAFST & §T [P B | GTET GF [FeTrs WEATH GUEST
R & A Ty @ W fTEr g 1 wfa gwr wE O =W gd I9e i
fad oi® 1 T e 9f QR T | TR L0 WA aXA JeAIEA g4 gTAars
A ¥ %0 TATST B ! BF L0 AT 90 FGIUIRF W A WIH FAA=T A €W
I T fFEm g @9 ) gAd adwr Attt feemeEer g
TGIGH 97 | qUITT 7 G T3eT qAAET FRfATH RFA I 3 ey |
AT AT AL I=ATGT AY GUAT QAT AR F AZFTEY WAY Afaeaw ey
fa @fieng feua g o faer & a9 3 R TS A @R Ty | T SEaw
O A A A N feRg | @rewd qo AeeiE 3 swwwel WU ars
TAA A e |

wiiorer gftreet Sy 993




TS g : i ']

1.

19y

SR ;TN ISH AATTI(G, WM (TATAEd Sres T qE ENe
%) TR g SFaRn e T, ‘
@) i farear e IsameET wew gfeme e |

FRRHAT TYART T
ol SRy fosor

M wifatre sireafs

o) WSARAT gROT Feeer g

Fersrrareget weefor

T F=uR W F g ¢ TR faerg PRameeT asawat dwed
WEE B ! FE T TR IWEERT §) 2 A e (e Weest g Renn
FHE Afeerae FHAT W favaes T wmerd yeges St
TG | AAME FEARE G wR wiEAr @ T §eeR 9ht @ty &
FRIFHT ¥ FAATH B | §T T T FATHISHT g1 ool FATE GARTH
fawg smeteest & | quTh TRwi g, W, TesEER v e A,
ATETAIL T ATAINA FEHI T Tl g TRH B q@a o 1“8 ey oY
FTH TR T | FORIAT X TUIET A GHSIS BT 17 AITE AT STSEEHT FART
WCH TR aRUTEES S A9 gEaHiiaens e T @ 93 i @
AfeReat S ¢ FA AR AT TRIEHT G 7 FTEE TAA T WTST IRy
aRuTeH fewree i S G ¢ TR yIEEE g T |

TR FS=IRAT qR3iieT Aew@qul H0erg e Reeads | gfee aTeier Wiy wee
(Precised) FI« F=X T Fagl W GRToME AT Fqqt &7 | SQTeRTspT wfy
I TS =T B (To some extent, he is a unique person) WY fegrersr & &
TR TMITHT unique person AT unique object W ¥X &3 | Wt q& a1 =i
Huniqueﬁﬂ@?lmprescision TS TR aRITEs Srad TanT

wiferer gRwendt Sraarrh



T TS YT TS, | T AUEIH A USRS FRAT (ST F@TH L0%
=T TETE TGS WA AW AT ATUTHRT FHRATG AAGG |

A T R w3 W e nswest e ¢ ahwm ghrie
FEFCE I e | @I TR weeEar 9 At v Arawar gam
Fo A §a, T ATE WS T TN T A gl T TR
T

repsiraqar oy gaiT g7 ifrewr @ 3w dreerar e WY W g9
Lreaac Rk cuc i Din
&
most, maximum, least, and power, vulgar, fraction cosecant, polynomial,
or, addition, substraction, TRIfT sigma, cotangent,

parallel, vertical 3T | cosine FTANS |

TFTT FF ATH FramedTR s forw wF TEY | ardaT T @ @ 90 F e
QT qOAaT § $er GUEr @ 06 7 A AT T WA AT qeT
TAEEATE IEIAE JeqTg WE] THN TB | IeAArs (AeEnied W G
FATCAT TATAHAT ATSH TG, |
femfier THTEETE aF WTEAT TATSH TYAST AiHET FEEU g | @TEI
I9T TF [qE ®TA7 EFNTE FTETHT F&T JveeEs qarders 9
FEANT TEGH, ? FEA TIAEES! o @Io faanet Arenfad g, ¢ TR wRes
A e g | GRITET TR TSERET e e e ae @S
o AT YT SHA fardiar €@t aaew qe ) av iR ger gy fawrdiens
IR @reT 4 HT A |
» gyTHr famdfaTE Exposure TRUS gauea 1 Wt o fawt fa=meen, fadfreand
F ANG, ANe e TEIes | '
o o faramdiemg FHER IS FETEe TMAES | IHET AR FRISETE 9T
YA TATH ATSAIES |
Feraeftens afr gqom T gt faerg 7 waae fTuds | aEr TRt SHEETs
T T FFaeg T 9 FEa 9

afera gt Sraarnir 93y,



99%

wiordre wraret frafor \
FETHISTATS TIT TUAG FHITTH TIAT THF 8 7 vy wrrar frafor
T FE FETHSETE SNSTIEE | @R Rrardiemd gar aftrasar s
WeR T IAewers W frafoer giearm age™ eS| 7 s 9&T
T5A - faendieng i war fratoer afeamr w98 Tt meY g 0 @
Rerererel TIERY sSreewT g Tt P gver & 2
frmdierg wftefr W Fratoret wifamn qeerma TReaer it fafe
frarreamres ST AiEg | yaHa: faadieeers faarsar yaseas aEwrh
TGS | YA BIRS T8F  cooperative learning approaches  STEHT
fardies wwEaT a1 Qrdieed fer o e | frawe IiEE w1 il
FAEE FAA TRIEH S AT 87 9% FII TN ARG TRIEH G 7
FIAE TG e fUEE | TENTRE FEATHISHT AVRAT TSR A FHETS
Rrersrst ST T remedial activities B TR TR GRS | TEH AR
SAEEAT yaid, fE wEeEE Taq Ty SWer SwuS i sSTe
farerarAT wETaUl SR e TS |
TR AT % FEW FATSOH AT ARRTH T HIATE 5SS 8 1
wiebrs | a9t et frandier i W 9gE T faerg gwEeT g e |
Enl
fardier FamT #E 7 FE Ay AR AR gL | SRS AR
W ATCH G |
TRTTR TATTFIRT FAITGTFEET (AT arer T o evg | goeeEE
ﬁﬁﬁﬁmﬁm%ownershipﬁimwmmﬁffﬁﬁ

TG G |
. AT fAIT negotiation F IBFATATE g |l tSE™ dME awE DR
9R9TEr negotiation I FRIT WIS &l |
ntafys sfw=afe

TRITHT AT g7 aes AT ToRe grar | BH TRt AT T g T
FiT TRTTAT 7% e AH TANT G | ITTEROHT AT Power ST 15 TR

wivre wfirendt Hraarnh



SAETH WA &6 ( x to the n® power) A FEAAT FF FIW TN T |
T i W AT R aRTEE 9 SSERA 96 wew s o |
FAEEAT YITH WINT Sl

f: Ao Biff (<A XB - (Vx « Afy «B—o (xy) « ) and (x1,y1) « f
and X,y2) <« o yi=y2

M RE GeF GERTEEdTE gEhadl [qug §AE Rees a3 qd @y
TEg | T IR R gEET @t gfearr frafor wReA PR
TRISIE |
et afreafedr st qa wiias TR wwee g | A e faRe
ST ETE | R STl st AwreeHr of yeaer R fafy- freme W
SR TAN T TAE TREE SHEER AaWdl IEg | IR TReE &
R, YHTFIRR, cosine, sine, harmonic mean qE geddT qEX FAGRA
TSRS | AT IR RETH! T (AT T FIehrg T{ORAT FEATH FARA
T frardems fadeesr aRAT 38 9g7 a1 @ TGS | T9 TET HETH
g1 SARAAs Al S |
yifafre sfiveaftreedar e FXEeE IHEY T 9iE
. UTH =L,
AMAHHT T[T TRUH THAOT
. TI@HAEE WK AUB-ANB)
. SEE ETERE T AATERE) - A e FY arw e e @
TF |

FARAT RO el 33T

g feT (Concept map) @ YAWT TRGHT TSl Wewd (Ul Weehlhl FIAT
fores | IsawaE atRaT faardieeers aRum oy FETSE SRS SRleEs A%
e HaREEd! TrRaE @ IR T Fed 8 |

Tftrer aftremdt 99



YRO et et THATeS (FTEr e -

cordinality # gftes -*
T qfee T giee
T iy a¥ af=aw )
T gTeT I 98T
al T
TFIRHT B
countably infinite
T qf7
Tt T
afrw T
ofy ameT A7

»

9z it gftramdt S



gamedt gren fex fmir o weA™ @1 gwon faw wwa SHAEEEH
(Congnitive capital) @ &9 fawrg ¥ FEHETHE TE (Congnitive conflict)
ATE AFTIT T FedT TG |

X¥. yfaferaw .
F) o faaremer samAr TRE TSuReT AauRITe feere e T
iepqer ? IOl weard |
®) fagrerg dewr it Rrerorer HHET TG FERE @ 1 Aol TS, 7

Tfore gitremdt dagrd 9%
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Competency 5 : Select and plan proper teachlng strategies and apply them effectivley
Total hours  : 27 hours ,
Total sessions : 18

e g% : firwor g Toritfy (Teaching learning strategies)

1

90

WW : T TESH AT FeAIES (rfafed FriEe T Q8 g8
#) freror fe@rg EART (Teaching learning strategies) THTa@TRY
a9 freor faRr  (Teaching method) T draftres  wiwar
(Instructional process) F=®r F¥a=x GHAT T,
®) fauwr aftre Rrsorar dEmReE FHEAROEEST SrETSET T,
M P wfewseTd R T SurgREET wmT

e e
) drafres IRRAT (Instructional process)
®) PHHT IR (Discussion in classroom)
M AT sy e AfEwsm A 7 Ry Prrewmwr W
KRIDELS

Rrerrareet wegtwoT

farepry PRaTeeme ool ATeT Stafore aPFaT e wewa & | SuT
Rreror faftramer & feramdfemend adiafarer Rreaasy wegmew afews | aret WO
F&il Rreror fafirems oo Rrewr fafr =t 0 ararraar P Stvr aiftaer
T Rrereret TS Fa PRATEEITR GETeA quT g atar ¥ Raror
fafr &1 1 aree T @ TeEr F A TEER A Prfamare 1Y frvma
FepTa afreg | gwrT fRreror fafrer Rremet st PaemeeeaT Ao @@ qiad

i gRveTdt St



ST WS | wata IAEE ot faergard AR (Transfer) T Y T
7%/ THTETE AT TS,/ THEHT STANT (Apply) T+ F&H E9G | Fahr=r dfeet
T T qETEar dafns aRRATEr THAT (Model) &Y | TR ¢

ZraEIRE I

' (Behavior objectives)

(Methods/ Activities)

(Educational materials)

(Evaluation)

AAITGHTS FTTHT AT TAR
I ;"W (Ready to go on to a new
(No) (Success) learning situation)

HIPAT Free (Flow chart) AT Sretfore abpare fafw= awases damses &1 @
girarer Nafre Stew afaw wow giafvea wEE 0 qwd, e
PramdiemaTs e TwERe Rieer A gerd W= §ie ey §e | fverr s
TFawT fawags/ g (Information) TR (Passing) T T™E A
P Pae Pty afverer IR 1 &\ sraan e FeaTars Reamer i
araraxer &y T faeg gy o 9f & (Teaching is not simply passing
information but is causing a child to leamn). SE¥T T T Prgrea, dfvs
A AT YERATET s 9F fatad gud | g war WA feemfieeet
Py fasreE | 79@ farda frardleesr e, T 9 a9 qursd
T8t e AT W@ fafwer gt woR fF 7 g dfve sfer e T
e giyvemdt Saarad 939



wFTT f ¢ weeE wRedE & gt g f o arR Preeear SR qarts
W%@ﬁ,ﬂﬁmmlmﬁﬁﬁﬁ?ﬂgﬁaﬁwﬁwﬁmw
(Previous knowledge) &t WU AT G¥=eraT qiT &F |

T qRE ST T gewer e wRke T | Rrerer A Rreatea
SRSTET Sareqs Rrerwr fesprear wer fadiy wret ww w1 R &
o TIRTSHT IRT Reror L e 2
o UTTERT 0T 3 AR q@ERTET S Rreror gy W o
o TTTOTHT AMT RIS H7E T ?
TieaaT AT Rverer wady T 7

fwwﬁw%wnﬁﬁwmwmﬁmwmm?
Rreror faars afFarm frvfeesr sfreaw w@m wwh T Wfe ¢ st
frerarear |e9g | FESR @EER (Poor discussion) sz FA v fawgamy
mm—|wmwmwﬁmmﬁaﬁmﬁmﬁﬁﬁml
Wmﬁfﬁm%mmﬁmmml%w
AR (Active) 7 faardt ffeha (Passive) e | TS TP PITAT T@TRTH
B W

S= faamdt (Student)

I gD 9 (Good discussion) T UG &R (Concepts) TaT I+
(Relations) frardiemd yeewar kv afeg | S¥ee sreraemaT T | A

93 i gfivendt Sawrrd



w0 frgwdn degR | arfirdee o seww e | ee e S
TgA A1 faailew |thg T | @ TTeeTs e 398 g T atEs

T = R7&T% (Teacher)
S = fqmdT (Student)

Tt faers SqwteErer feafa v frer sPrarr qiver

g 3y e fawge Sueter ¥l et smmfaa Swear gifee T Fehel

g | e ofv qu.ae . Tl wed 39y framdt (Roto @ Afasm) e

ATT AT qTH S | A TTAT FART ST PHKT FAAREE [FTATT G aof

AT T,

q.  FURITEAT FH T T+ Rreror faRrar frame w9 T 9 fHEmEE T
afte#e® (Rules and methods) FTE3 T &Y fawessr smamAT faamdiesers
T3 feare F@E T 9= fewres | ety Rressr WereR e R
T fegma | AP T=AT A BT 9 OO Wy SRR Sie fiees | I

8,24 T 36 I 91.9. {ApTemepr o0T :

qAH. =2x2x2x3x3=72

wferer gfreret STy 933



zaw famdies & weA 7 UK AT A% U EANES qX SRTEUTE
it A 9f g7 wws |

(%) A T4 & 8 7 (SrF e

@ AP w3

(M) ATSPEEaATS (%7 IOE T T4 ?

(F) & A TIET AT TAFT &1 ? AT AP S Bl ?

IO FHET GHEE TR <), e aqd aiRa @ 7 9 w8 saa & o
TGH JUANTAT & G ? A qeprEre 9 A1 e v wfeeg B o7 At
feama wer wdt fr RAT 7 ol steEwn Rrardleeens v aifw
frardi® oft Y yraeE® IT 9TET TS PfEw TEA | Hgie, Faadterg
Tt AT 9t @ |

T faTdieEHT STURYT gRTEE T Sy TIPS fghEr g 74t
JIRFTT FARITHT FATT T WA, | SHEEAT GRVTEEH  TETAT g
Flearees fafiy T8 M=ER &9 99
o T FRET aRuEERT o TaTe THH |
ARF B BEHY AT Tatye a7 T4 RAEE IOFT TG |
o FY TE ATAT TREEH! AT HTAYAEF T TISTHRT TEI TIEE FIFA
T |
o T HAT AT GRS AT AT (Sufficient condition) TET T |
. UROTEE ITARN EARE I T AH4H |
e TSI A T |
o SETERV TRIA T AEH, TG |

frreror PRareary wat frendes die T, Rieree weirEer W R
e qafq SR T A oA | faadiee afrdw fegr wes
TS, | A 0 TeA | Rretpeedte aft & i fagreears
JRIEIO ATHT WG T 9419 8/ g8 | g9 el ahrer fardtes
TRTAATE AT WIATHS (Abstract) A= 3 fafy=d q8 @1 7918 woma g
TS |

wfrer gitredt Sraara



. wfora Rererer Pafirer Prareem w8t fras Sfwa g | faerdi fregm
Wnﬁmﬁam¢mﬁnﬁalmmﬂﬁﬁmm
gt waTer 9wg e |

. iR guETers A (Mathematical) HTSTHT FHIRIY T JHE TR
re Prardiee s OTEER | A T T A HeW Weqd e | ;M
WMWWWW,W,W,WWW
SEATITET T T ARG & | GER AT AT FIES AT 39
mﬂﬁmmm@wmqﬁmmzﬁml
e THETEEA 4 FSEEAl GHMM 9l OEE A
JTEE (Necessary conditions) AR I &F WY TR THET TH
mmmwmmmmzm
AERT g7 AE g T |

% mﬁmmgixwmle)mmﬁhﬁzﬁmmﬂ#
IS qRarer fradiEy st freraers @fwa qerea & | freor wat
Rrers Prardidr wTAigE fAEE T @ee qHETEE s JTTes,
W(Puules)ﬁlﬁﬁﬁwmﬁfﬁﬁmﬁﬁﬁm
FreTE FRIREA TG 7 GrE AT R YERE araraRer et T |

WWW,M,W,WHWWWIW
e Pt FsATE Weww W et att @ | f Fieares Fwt 2 FT
FE 7 HER TGA 7 U1 RNSH F WA AW WU @H A
%m@anaﬂamﬁﬁwnﬁ,hwmw
Wﬂﬁ?fé’m@nmmalysis)ﬁmmmﬂl
Rredte fearg TRt e R TR ¢ @l Hiowrg wwd =l 7 FH Bea
FoTAT GO W O 7 A traw A fagr A e e oy e
Wﬁﬁﬁm%wmmmﬁmwﬁ
mwwmﬁmﬁﬁﬁawvﬁﬁmﬁﬁm
| T W Ed Redar o e axree fae fafdwer | fawewr s
I |

afrer witremd’ el 9%
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5. Tire Rveror et HTAUTICAS FTd, FERINF Hd (Practical work), %

e fegeq | nifraer whagg fagr, =rafag g (Axioms, postulates), @«
WWWW@%W%WWQ&WW
ﬁﬁ@ﬁﬁﬂﬁmamﬁmﬁ?aommﬂﬁmw,
fasasy wz o Wt @) Teas F o feuar & |

. wmmwwm@wmaumww

TIATAR A of foraredffer Py wardbat 5 =g 1 Rverasr e arearay
mﬁ?qﬁrvﬁmmmm@aﬁﬁmumm
mwﬁwﬁﬁ@mlmﬂ?ﬁmﬁwm%
mwmww1?mmwmﬁﬁmﬁ
i |

wfaferam -
%) Wﬂawm%wmmmmewmm

T OROTEE Feb ATHT THTH 3 2

a)wﬁmﬁnﬁwwwwm?eﬁwﬁmhmﬁ

TUEH T B 7 7

e itramdt raarsr



T T : Sugen fgwor fafaey e

I :  TF ST FeAGHUTE TERTee et FdEe T qEW ger
F) wwy, gifegly, frardimeen, awar, gams SEasaers 874
e fafist gee T,
g) witra freror fawrg ot (Teaching learning strategies) B!
A IRIGH
M TS FTETEa T PR ATEeTIgEeTE AT TORT A |

e fawmas :
F) frero fafasr Feim,
g) g feee Rrsrar et e feqad faemresg

3. fooraegst wegewon

WERTTE e frerr fafawr grfe S wiEEEiRE AgUH @ TEd e
faerre whmarar Fae qar § | @ fAane FHEASEEnE T amieaE
T ATgH qEAT A irasr fagse Wity SoH R | WREI 98TSH
qigay eyt gETer fraw i 95 1 e ot fveror et WY s wewaqw
98 T (Understanding) ® FHET @ WF G | Towwa fraw, g, qfw@m,
yifafires 9158 (Technical terms/words), 38 U¥& TP TR0 7 Tl TEHITAY
@ WA fremdt of ot fefamr ofen g WTY €A T ETER, F98 Y
foem @iftry iR | & Fraw, g3, anfe afver wetare, few, w90 smoar g7 7
T FADT AT T W T /T AORFEE FE §H GFG ! [GEE Fewd
JTENET % § 7 SHe ShgeAr yE@ T aeeg fE ogfe= o el S wmre
fam qTe TE | 9w el fafiae 99 #WEE 90 g wwad, 994
affeta, faamdier =me, swar ¥ fagaaees gia o8 Sugew fafuet g T
oe | st fererer fafy Frafeor et fremr fawaees adt e fa e g7
. HryforeE FEYT (Instretional objectives),
fereor |TAAT (Teaching materials),
feroraasy T 9SH Wi,

o givrerdt dreraTerdr 439
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ferardiert arra, 3f, =T, R T IR
wifo® srar T i,
Rreret stwar, 3 qur FrtEnE TEnfT

g g T e fafy awd gTe swae Rrardres Rl wwer
W TR PR T QW i | Taw afifes e Arer
qUidTE T 8 | AR MR Jrre s @it oft A ) 7@
Rrersret fect Twar aama @ S @, o s o T P @ e
frrvoTeE AT SYRITRE ST Rifrewey 73 fafres waT TR feeE
Reprs Iyafar s o afers | Rrerr faereat arararoes we W) P
i = 95 | e wftre e oftfeftit Tt @ @R g a1 W
TR T 49T IO F |

Aqrerar wfvrer Rrerorer sraear fredteor

q. iftrer Rrereat ferror

FE THT TATAQR TR TEAHAAT A afadd woar g | qatTat Nises
afTH BF | WEATET RawEE T qUR TS ahewE 37 1 Rraor dkh
TERMT B W AR G | g Rrerres 4t s raaee ik wER s
wﬁd?sm$mmmwﬁhmﬁﬁqﬁhﬁmmaﬁamnwwm
mmwmmﬁmﬁmﬁq#ﬁm
TSMREH (Alogorithm) @R T wmes | fpa, wad, Farare Afe FEE
wﬁmmﬁﬂmﬁma&rmmﬁméﬁ,maﬁwﬁ%
uf ferafirerset s AT S wOE Rrews e fa e g R g |
JAEEATS FAA TSN 7 P A P GIEN ? WA GT GHET WOH TR0
8 | favaawgr Tw frewsesr war ot SRtow PrameaeeAr seyater
FATTEF AR B, Rrerres wHRRT frvaas frandterg Sodfee | aw
YA A FF WOT 2 99 FA A 3 | Rrees w99 T 5
It 9f 5@ wEA 1 a9 aRadt 3t Aureer i Rreror Rrwrsswr sEwm
JRITTTE qTETHT B |

R, Preres-frardidra qur frardf-Rrardter gewe

T MHFEE FEATHGHT BAGTAR] AGYARAT FH HEHT TEA | e
JHHTEE HAGSAATAF (Recreative) ARFTITE FHTTT TATSr fasre BrarwaTaaT

it gfirandt Sraariy



TR ATIA FIOT FAS AT F47ETE TET | TRIERT (Monotonous) AR F4
TSIT® (Algorithm) ¢ AT R feamd o &t franfleewr Mgzt @)
frardier Rrersrerrd Tt 7 el 2 wefare 7 ol gy o Reafeeree sl
fras #fsa (Teacher centered) FHHTHSIR TR (qamdiegs v e
OIS, AOH 9 TH AT FETH FETEART I 3R | ardardeiE @ @
ST | OH HTINEE (Basic concepts) AT TR AWE I TElepel, ASART 147
ARUIEE AT+ 9t HeTs GRTed TG JAEE AU g, SrAT dred M
qaTEe 9 T T WO 8

3 vaTwE B

T ROMATE Hequr afverer F HWE Il aeeaqul et W € |
Rrsweear afaawr s TrEier gaeTd T Rl av semT g av
= | oW A w99 IS Tt AEAIEY aaEt S A
TR A 9 s @Rt MO sarr i suta g e v 7 andt s
THar 87 | Hfaqy frareraa 9 a {fve Tl geeRr g, 9 frasss a9e
TR AEAYAF SRE | WEeHE Ui A FrT TR dfrwarrly frafr f
g T I 9fF FH 9 ) F A i wERTmeT  (Mathematical
laboratory) #1 gIRWT { AHAH FAT T GLONHAT FH ISR | TANHS
PIAETS AAET 67 Tl gy U FErTeTen 967 & 1 3t Aeeyer e g
Fravfa, oifa. srgeswn y@m sfed ®@w § o 35 99 9 g At
fayaeasg wragmwRT |RrEY AR fres Rt awr ydreRs e o
HreA 9fF JRAT | a7l Feer Wi g1 afafr wewet @ 1 19w aedeEa
aRT eSS @iar iges 0 e s et A 9 Prfira Staty
yanT TeE 95, 79 e qeel @ MR 9eres Mar § aees | St
Ararar s fafy & s @ e | il wEmEE e A
Tat yfafy s ==, gvw ¥ P sl af @ g SuEe £

¥, E qEET FHEEET TEE w@hr

¥frE EARAT TR TEAT T wE A SR ATAYARAT A | AT
e Maer T TG TR THRE PRATEETTArE s A@S 6 | g9
Ffea ferarereqemg @mra sf@emar fremed sore g1 - Prwaesy sete et
T QAT Rreroret HHAT |

afre gfireredt graamd 93¢
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K. IIEETCAS B
BT FETHOEE 41 gaiEe R e o | fusmes mee e S
AN U qEeE WA feudt qded | sraftuw Prvaawges wae e
TN T Gt g Feeied WT A WATEHT ofY S8 g T © | 99
=T FREY e fasraer A &Y qwy @ S e
e e faers ureargard gdqe, araeie e Pt woritEs
e e W e Brareer (Individualized instruction), wiore fyraroraT
yeatus gArT gy Rrerifafy geexore @ift s T AT (Inductive and
deductive), ¥HHT HWHHEM (Problem solving), ¥ (Inquiry), s
(Heuristic) fafyr, sreerera 7 smawgs @ | a1 afaier HeMSIEETE I,
TN W1 YANTHF FTH (Practical work), W 961 Wew fa7 AT 9,
TR feerrs s faeme ITger ¥fEws |
mwﬁﬁmmwﬁwmmmm
greurerl fasTT gars] fadta T Inductive reasoning @ T@NT T,
fafw=T Fmrg TEEEeT HEAT UL R U1 SS9 TorhhTa
AT S,
o TETTIRTETOAT O T, GYF I, ST AP GIAT A,
. mﬁwmwmwmﬁ(wm
TR T ¥qTiaes),
. W%wﬁ%ﬁmﬁ,
. W RWEGT T2 freror wrEtaET qER T,
o FIHATHE FTHS! T,
. =TI qEEr RIET (Individualized instruction) € & fem o1 wPpareme
T for e A At w@n wat e e @ o R
«  USH FTYHET Ao Qfid arier w@in Tiwe agtq fiwe ardey
TN FLYAAAE &S |
o AR YKL, FARTTA FAS MRAGS, TR MAT FaadieeT TeRTeTE
IR O WS, |
- famdierd Ao aerier frvgm wSm W v v W o amd
PrarpemTR e gee e feed
%mﬁmmﬁmmmww“ﬂmml

ot wfirenet Hreard



A Tl 7@ I 7 A TGS §9E |

nfrfrr gEnTren, v fEsr, T=iE®  (Paradoxes, or fallacies) STE@RT

TEETHT FAT T, |
g T ey, Rraet wrAideEsr g T ard ff oefaes B
T YA F fafrea gav few aera ifedw | Rreor-faers #9989 gsaTes T,
FARA QUAUT TANT T 7 FAced Chareary goaraq T T fqamdier qearesd
FEY T AW THHAT £ AGF IIT (Panancia) TEE T 31F 9 5T |
framefter =i, erwar, foarerwsy wifgs, fwe ararerer fnerser @@, =0
feerg ghevra T fraror coifieE e T I9EE S

X¥. yfeforaw -

F) HH R T 90 AT FAYT TH IJUGH TP qRFAREEH AT TIATSA
Iogeh freror fafy g g 7 SR T T stemmAereATTA R
AT A MY, FHAR, BRA (forum) AT ATHT T 7E T - Prarerepr
e TSR T T9ATS GARAD! [99F TASA 9T TR, | 8 4

g T Rreeer e whr Rrer faerg PRgreeTeemg snfqur aATsH
THRAT TAEHT ATHAA T@TFTHT TAIHTT Rreuoriifaes T&qd TH& |

T et WrerETEdY 939



e dw : v firomr aw (Games in teaching mathematics)

IR

W ;T UISH HAATG, GEWRIES frefRad wTdes T 98 §Ne
%) T RTETUTHT Y. YR T,
®) wAewE T e qEqwew WRe WuE yaw
THTEEER! HATIA TN HIATST Alp Qeral =4 7T |

wifvrer Rrarorr @wfaty
Qe e wfers wiraeT TR
AAqT BT IRTEEE

mﬁﬁm

wre Rreor @ o e dfevg | @ ffree Prawm fafr 7 afkerere
T g5 | fraw IegeT ™R ew @fwew | Y it of Pear, Fraw,
afverer AAfsTaEy & | frawerd o A W e Ramadt a8 oW
frerer wfesT | Ffama wene S fawmw g | A gw Frawer 3R
T & W | @ 1 frfy Toriiae SR g | qdaeEd @9 @
ofesll THESR FHAATE A9 FRAT WA JUALA S qHEATS FAe ahes |
& IERATEE T WA B §8 | I8 T (@ T ) W/ 0Tt Prawar st
AAEE TV | MRE AHET FEWE T T @ oA At Prearse
PraTeenaes AieTER | @TEAT 9N 8 WA @99 GRNITEEE SHI 9 T 7
T IJUAEE b g FS ! ATARIRG WA A O g ity Prwasea
faqiy & T g | WK @ T fIRA AN % ¥ $ET GHEEE/
HGATEE® WO FINTH & 7 THETH IRT P g1 ! O 3@ 9 7 o9
P Rl @9 @l fataes fr ffade | fresroomers wware frer frogofy
T | R i wwen wwee e feam few At @ 0 @@ g,
drafe Tl T AR @, FE A THGTR G T g, T T
BEEE FIAT el §H TEAT TE@E HoATGe® 7@ T g TR gy ME
T s e freeer SR A4t =l weiies deie afim dem oy e

witTer witvendt Hraardt



AT g IS | Emest(1986) # AR &@«are g Fasrdar fre
FREATAT THEPRIAT ATSG,

o Tade gruTETg T MRS 91

. oz gfegra feereart gafia o=

o AT g faEE T, T

o AT FEEE TR G faErE T

ittt getfaf @ e faardieer i e 3 wgg, @9 frwaae
YR ATd TE, AEEE 9wl fgem WeE | Fenee . @ud i
far z@l Wed qUTS® | 47 9N Emest 9 WeWd IGUH A | IAH
getaty TiTaE! AHET AT WE guessing T estimation TH Hrqems gfg 7o
BreHAT TLEHT B |

Gele, STESE], 999, Paradox SCATEH FE&l a9 I Ifad FERT IRTSA JebAl
o FEerw famrdter FRGRT =199 QEAT TF 9 | SIS, HISHI FHSR
g4 faardt Ladder and snake game @1 TOR@EE 38 Suai=r g4 MM T& A4
| A AEETAT ATHT ATFIAH FRETS TN ATORE @ (Business games)
ITANN T FEE | SHHAT I T FF" (Geometrical shape relation) T @R
Match stick, puzzles, tangrams IUARTHT HATSH Qb= | Hla98 "@os® raAT
ImTiRe gF8A 1 PRde @ (Cricket game) TOTEAT MU @9 & 1| S FA
gl gre ¥ ygraare 9f g frarr qeeeea dlEs | a9 sfaie
AT aR HE T9199 (Ability grouping) T4, Wftd ¥9a (Mathematic ciub)
faior 1+, HT{%?F fa®rg s@= (Cooperative learning opportunity) ¥&TH TR
o Tiferg Rrerorr gER RT9A Qe | @992 F G9E fawmE g oaewg W

fawarar 1. Ainley (1988:241) ® WATE <47 WH & : There are games that lead to
prediction, conjecturing, generalizing and checking and justifying.

amR fo faars? & s aTR wegw ° €3 | siaeuieis (Competition)
el werEr #d fawrdt aw frandlew ety @nfrifa w8 8% w0 faeeA
frds g7 £ F § W Saedl GEdRTeRE (Co-operative) I8, | 41 RIS
TS wieA AAATE Gl WeHaEre o w8 1 e @ gmes df

e gfmamdt SraaeEy 933



93¥

RFrerde | e T TN &9, T Pew wedw A, W di i
qHE TEE deiafy FTeT v | WAW fEr 7 A, Pre wred, g
(Discount) &R, PrarweradT awafeaa frama famee samr oger Prardems
THH, FHieng fet et faw e AT TRe? @9 BRaTeeTT syeTar it
st frored e G wwS | =T, AT T e e faeTger
fafer A Famdn gt Praea geT mr fewreT afes 1 Tad
e frardieeers frvgasy = g, SouE T9m aw wsT KA T
SAEE TRF e | 7= PRueeEe SHRew gw atrn g,
TMATRRY T GFG, 4RO 9 BT 775 | RT3 g &
mwwmwmmﬁ.mmq@m
FYePT&AT (Chain leaming) AT TR TP T87 qEH WA (Basic) HIROTAT &
Frerdt aferdr @ SES Fier 70 fee wRw W EwERor W anar
THEIEE RN Y& T W 9fg T IE 4.9, .9, 9 T 15 ey
feama T+ R

AT FTHT ATAXTHAT FHH ATATTF TEoh! TETHTH AT SOHT IRry
frarareqemé S=fatare woll fawem afs oo w@mew, @t o sl g |
W& : WEATET (Probability) ¥ 79 @R framaes $ET ] T 90 WT PAEISE
s ard, s, frardfesar s, @@ T Y\ (Coin), afy woT
o faftrare faeraw &= fatem afemg 1 aftmar mR, Yafrirere Rt
fer SR =t w7 wam 99 W1 SEEAIE A T & @ 1 Rremeed
FHAH FHIAT Gt B A wadr fewrey @l R frare s
W B G TR AAeA, T A T Premr, @y awgwr s
T Siteward Ay ¥ armfe few W @A W wir Prwgaey T
THG | AT ATHATT T G | A 7wt PR @9 e R T
FHET | A W frvEe AT TR A g Y e A wi Ay
&, wira Rrsorar dwfafr wEnr mat s Sdom, waesr @ (Enjoyment,
Recreation), frufa @ fmar (Decision making), &=t (Thinking), TR
(Understanding), B9« (Discussion), ¥R=4f (Competition), ¥&¥ (Tolerance),
AT (Self-patience), @F T (Reasoning) TR TS EFAE I g gAT
frer Reeprger 9T @E@ g TRE @) Qs 9rgeg | wEw T Rren e
oA el avas |

it wiTeTdt Sraeradr



¥. g

F) WEATHS TEH FTET VIR FAET Te® FAN TR fawred qiwes, ?
o favgases faoey qu @@€T FE FEiEad T9ed T T8 !
YR | TR JaTer Presdiv ATt €T S TR, SAleme! g
oty SR | A1 Beureates W qurge wiva frareer dfrAR, TS,
AMAH AT TAHUTEE g AT Ter |

¥ @ T T GEE FHEN AT IR YERE WG AEvhE 9,
FHU ?

M) i FaeTen fae Eoew @R ¥ R T 9are e

o gRvemdT dreareh AELS



TS A : wforr fireror Ry afwar qaTe

3%

(Improvement mathematics teaching learning)

R mmmmmmﬁam@m:
&) ﬂﬁmﬂrwmqﬁwmrw‘mﬁﬂﬁmﬁrm@ﬁ
ferfryare® TareT,
q) RS et wntayier w@emT e
m WWWW&TWWWW
BAtE T,
7)) Titre Rrerr et wRgfs T amemfETET dTee e

e frve -
&) T Rrerear frdre,

¥) QERTAS ReToreT |/ T,

m i frerer frers RS gE,
") e Rrsrorar gAY gar

faremareget weetwor ¢

mmmzmmwmam

PrreRer ﬂT-i JqurTHE Rraror (Remedial teaching) & 1 aT QuURTHE Rrerurare

Framfier #fsareesar frem (Diagnosis of difficulties) ivu W& wiftra Ryeqor-

mmaﬁwﬁw%mﬁﬁuwwﬁmm(ammﬁ

Rrerepesesr aTfiT feuer frr 7 Sodwew (Commandments) 749 I :

o ST faggen Wy e

* ST FAYAFT AT T (Know your subject)

. mm?mﬁmﬁmﬁlaﬁ@aﬁmm
o afvar whwmr gow afer e

o WF frEmfeEm aER wed aft SiwEwr wdem qur wiATmEEET
oo &, ampeTE SeEE BT AR B |

T gitremeft Sreaarmi



IAEEArg AHEH ArT R @ge 9 fauer AmiyE gRwm qur e e
SERAT R/ 9T R/eEA |

JNeEdArs ATATT (Guess) TH fo7 7wt drg g o
IATEEATS TR T faeER |

TP FHHTEATE QAU el qawmies qaarsr fadwar @ awem T
AETAF AT 9181 T TES a7 FHAT THEM T AfAar g7, e
TRfET giararg sters Y

Framifesars w7 a5 gare v aft g R, g giEeens & o
ERIEC ALl

ToTe fed av &rEr T Ay U

e frau-faer st @R @RT EReE s AriedAes

(Guidelines) ST YHITHT SIS AT G | AR ¢

. frmdeEs fomg 7 Feamue FRvEE @ @md fEer IrER TR
fereror gumreirer Rreror-faeprs afwamn quw =eR g QTS e
M (Daognosis) T ITETRG TATSY I8 | THATAR QURIHS (reqersr
Ay frwtor T 9 | Rerersrd itaeT fawgawger afais fraor fasrean
a1 feror famreds vl &t ofF o9 g7 a8 &)
framiieew it fasrar st S&Rom Ry quraers Rreoret drat (e
W & ) fafr awmErweae et aree framfeeerd fer Al
A afiFrare g 7=t e Y AuiEl Pavgawgpe faweT 9wl |
T AT IATHT FEET AT AT AEEEHT A TITehr

=T (Knowledge drive), A8 (Ego) T A (Affiliation) A% fuar &7 ¥
frerrer &Y qoEE WWEW EA MO WIAHF IARr @ren T feara
ATITEF 3 |

framdisr s FE FESIREE IO AMEA §HET A4 I9d o fremrasg
The! T8 | TFATE AT WA T TFG T Y Prygasg whed of
AR T YR @@ T | I fogws frmfeea st
FloATEE®, FAANES OO qE IYAR AT FUWE! qET God GeiEd
TYE T 9% W TRael AW T WEHS g T aEey 9t gere
TofTTEE

wtrer giyrermfi Sraardt 39



NELS

» urTeE ferorr freresr et ww Praier wed | oy ad

TEE A Fuaatean i sl ww Pradfteesr Raerr i
TPRTHE AR Ji8 §F W@ | UGeT Ty Sioarg Ty s iy
AH YHH HEAT FAMN TR AEIG | TR RIS S B o
THH HEAT WA T ET 9 T | R A g w3 )
mwﬁaﬁmmmmmm
mmmmﬁmmﬁmmﬁqﬁlm
SLEC I CE s (Understanding the problem) FHHT W &T
T TS | FHET fRgver wwes i o wmed | s @ o
ST AR G ! FAIT TN, RywH TeemeE_T w6 e S
T T wg fF wmew iy e yree W @ Rramr sl wwe
T 7 felt A yfw fears it fe ar feoe 7 wioay fe 5% @
Waepmaméﬁmmmnﬁfﬁwamqu“H
frame = w1 faemdten vty wreRTeRE T o s | g R
W,ﬂhmﬁmwmﬁzmawmwl
TR YRS ferfadr e T dmEg S wafrear dew Ry
nﬁqﬁ|ﬁwm@a%ﬁwﬁmtwa:ﬁw,m
WWWWWWIWW
Fhr Juete e W RO TeETeE wdb g | ade TR R
frapree wwfare wtdmIiTe oS foem R 98 | & wer a4
ORUTEE T TR IIRTH B |
Tﬁm@qﬁwmmwwwmviws
knowledge) & 78 W& TEE [EIW wiww TR IwE WEE R
e T e R w9 1 e e Refrere wa, s, Reerd
uﬁﬁmm%aﬁwaﬁiaﬁqﬁ:ﬁaﬁmﬁw
TS A feus |
mmmmmﬁmmmmmm.m
qﬁmmaturation)mw&aﬁqﬁnﬁmmmnhmﬁ
aﬁﬁﬁﬂﬁmm%ﬁ?iﬁ%ﬁmbsmct)mﬁaﬁﬁﬁl

ot yfirendt Sramrah



AR T TAGEAS IAFEFT AANS T TR IHTE | T
T T=ieE wHr AT A A w guR faew aRw, arfrs ) o aey
FETE LATTHT Y IS T (Mathematical practice) TRTST T4 |

o FEFET AR FNT WET A(WIR AW =R T alern w|
qﬁaﬁ#ﬁmaﬁmmmmmqﬁaﬁamu
mﬁmmmwm.m,m&
mﬁmﬁmhﬁﬁwamaﬁﬁﬁwﬁwww
Instuitive thinking T TTNT =1 HE@IW W4 | Conjecture T HTHTTHT
WE 16x=6x+10x AT 16x=12x+4x AT 16x=x(6+10) PRATHFATT W==Tor
TIS | AWH WEHATEE AT FEe (Algebraic structure) g
TR 9f T WS | AR T T AT o g W e Rrera
ETadr T 9F |
Frerpet amfes st =afma Rierr sire R | arererE ard @ o
saaY feqre | fET fafrearrd qhewma T Rreresr smavae wwd
TS T |
mmwﬁm|mﬁmmm
ForeTer g, TS ATAFEEH T SHATH M TSRS | e a8
ﬁmumwm@mmmm?w
TTIT T9 |

«  TTHEBT FRIATEEE PRI Freror THaE ) a9F onfr saves w awagarar
HAATHA I TYATIETHT THG GANT T FOFg |

i Ry feeprg Toriifaerg aWmEEy araR Pramdtard @i WRRT cmmmo
TG | AW frrieEs @epd aaEe feew qeee hraasalh
Prarsere sefqel §37 | PrmeRer anismes gseTa T SR 38 seaEr
JHATT 9T afFg,

. IaiEEr/ T SHH (Work-sheet/mathematical programme)
FTATT TR T (Work-sheet) Framdfesr saeirf & ufisrs
W&W/meﬁwﬁmmwﬁ,m%ﬁm,
ST (Feedback) ¥HT TRTAY TICUHT 5 | e, /i RIECEIE
EHT FAR MRCH 776 | frmdter == 36 = afterere s ey
=rTer ReTsed g5 | sy &e fee (Slow learner) ®T W Wiy fafiry

afrer giTemdt Wy 3%



Ieva ey faarg iae i sriwReE g | fase winTeTe ittt
TREEST e 7gd T |

A YA (Mathematical laboratory) : Witasr fafr= gt
TfTE®E, SIT (Audio video) THUEE TITTETE #TaRgaTe @HTINT
TRUF 37 AHUEEH TgFad TCH o g qarmemen 8 | #69a%
ferandfeeerd witrat aiE@rsT T #14 (Project work) fogws, Tfqst WeTgs
g, 1 TEfare Trae aReme fF aEyy g a7 aidE sraw awE
WO fareaesdT @1 &ia g=79 Eqst S | a8 9fT WA Scale W FH
T wfa @t €39

nfordfra FEEEwT/9RwE (Mathematical association/council) : TirawT 74t
arones! fasry, fafver g Fagreaeear srdqul wrdfreswr, darem e
79T MU TR quT GUHT FHANIAE HSATeeD! [qa=er T8 hraers
T (Enrich) FATET TR THH ARAEEN 81 AR (ATITGA |
USEHT MV TTEIHH TEATRIFF A AEYqF GohTa aqur Ny ag 74
FHAT 99 41 T ageEeaT w9 9h e

. /99 /ARTERE  (Games, puzzles, paradox) : fafe® aft wfraer
farsereasy adl srqef smTaw werae fag e |

. Tfere fert et aweAiTe weAn, fagra, g snfaet wwraemRar qe
T fare e famera, waTRT e aiaATaTeTE FREH e e
i TSt (Mathematical quiz) ®t AT TH WiFeg | AARSATRS
JixFraTe Witrae Fen g faw Ay afwar Sodndt fag g

T RRTA, Mg F9 : f) FrEehREE g T Mg e,
WA S99 Gl WA e (et qeReAs qitadd aeT w9 |

A e T FEAFHAEE U §F FHRI | FAGATER foiEEadr w19 arde
THT TRAETE A TAISE | Ao AATEF TIAATHT ATOs! FRey fatrs
qfH TR TRGIEHT S AR TATTH § | & FTH AT e @R FANR
WO@! AT IT WEAH TG (Access) QAT [AGT e T A7 &R Torw
afr &7 | wFd &=, o @ ot faepie gfaan @ 4@t erafierd 7 weegf
TERTH B, TR Fae MSEHT TF TERTH AT 8% Aewd 149, |

wferer giremdt Sraardt



H wiiger FdEwR Afgies T framer wRafe T AR IOATAEEAT
ZTEAEIRG JLYTS! qAr 9 wEwul Wi | gew faamdeeer @ afed
TAERATE I TEq a NIHFH! AIEREATE 85 | HATINE Ie¥d A
TATS TG | TN & JLLT [T A TR [RATEHA T Abeg, | TR
ferdream g7 99 ¢

« EEISE (Behavioral)

o HIYIE (Measurable)

. faftre (Specific)

o« ¥ (Clear)
FEE Jvges tAaw 78 frewr fawrg Fd g aEa W’ A wEEES
e

. Prerremd demeg e T AR e |

o T [T NTAATH AATEHA T Fiorel TA199, |

o freror faerEer @it AR TS0 9T €760

. Forendierg @ qeeE oAl 99 |

. furers 3 farendt g T T99 €1

X. yfafesm
) D Raweed @i REuer SwRMEES FWT TMAE FETREEE
T g AT quE FG fava g T 7 aued! A A1 JREE
IOl FATST 3 & T T ?
@) Whra sreATad WAt e STAwAase GsEwH T qRtad gaae awa
TUTEHT TR FEA G 7 O A<h Terd |

i wivemdt STl



e ot : witmr fireor Rt afeaT gaTe

1.

%)

1¥3

(Improvement in mathematics teaching and learning)

I T EH AAA(G, FewTE Prfien wries T @en g

F) MR seAw Wt @& (@fwTE)  Ryerr (Individualized
instruction) #¥ 74T T,

@) e afe R w) gford afew froer Rrasees
AHAT a7 y=9rT Rveqer 4+,

™ T e et favmaw iy 3 Juges fafuer g
T,

W witre fveror et g@rTeRs F (Practical work) ¥ FTHIEHE Frd
(Small group work) FT HETT W+ |

Hex ﬁmﬁ :
#) =REa TEAr e (Individualized instruction),

@) THAT A7 YT RIS (Demonstration teaching),

T FENTCHSE F, A qHEET,

) freror Faftreer @y it

ferererapet T

=R Ta TEqT AT (Individualized instruction)
FEATE @A @ fq@TE (Independent learning) T W= wa@f | Famr T

T FEE fofe = @ aud e T wE wear g 1 a=d me
Fﬂwmﬁsﬁmﬁhmﬁ|ﬁwnﬁmﬁmmwhmﬁm§m
Waﬁrﬁ,mmﬁﬁmw@ﬁmﬂﬁﬁﬁ?ﬂm
TATEH T 7 | RETT Teepr frarora
ferendfems diotae =1 fam affg a1 FreraTe @ -svre weT ateeg
Feraefiep TRATET | P BEH-FF FTHHG, |
. wmﬁTWWwﬁwmwm-mml

e afrerdt Srearedy



)

ATcAtaTaTy 998 |

mﬁﬁhwm%ﬁvﬁﬁmmwmmmmm
wa faardieeerg Prureeresr @gEm W, gy R frspd Freres
TS Wb 1 A9 WO faeprg srdqet 7 =T g

AT 8T gewi fraror (Demonstration teaching):
sttt fore Frerepeeed favaaey wad seEeY W @ g e
B W wwE frremn e SR Iaika THOE | A PRareey s
mmw%wmmmﬁﬁmwﬁmhﬂwmrw
mwmmwmwﬁm—ﬁ?fﬁmﬁ%
wmmmnfmﬁfwwmﬁwmn#mlmﬁnmw
faerdfemat smavasraarTar e @it @ Brameers ¥ S s
mwﬁﬁﬁqﬁ&zﬁﬁmtwaﬁﬁqﬁmmﬁ
ﬁ?lmwwmmﬁmmﬁﬁfmmml
gresHn 41 fafires fremer wega wiivesr o
1. @ faffr (Discovery method)
meﬁmm%ﬁmm,m,mmammmaﬁ
TAEEP A Teme ¥ wiimg | 79 fafmn frmder o a1 Roews
HETAATS MTAT THRTH FHIE Teg | @raa o fafa=r waame i aieeg |
T

I. The growing awareness of the mathematical principies or relations

II. Invention

nftre yRredt dreamenh ¥3



IIl. Creativity
IV, Testing and proving
V. Growth

gttty TETPREST §a,

« Y& @A (Pure discovery method) : framdt &=t weraar Afades e
nforfrr FREF FHEE TR HEHES, SIEEE 99T S EA | 4t o7 fammdt
¥ g8 ¥ Thaw 92 PvTaspE T9AE TN dERE g6 | 09
faftrerr wfFaTe® FreTeraR &

i. Presentation of a problem

ii. Environment to discover -
iii. Explanation

iv. Verification

v. Generalization or conclusion.

fréfra | (Guided discovery method) : Framdfeser Rrsrd Fgraan
fr Stvaees fuRwr 78 pierw @nfr 7 faf fEfra @mtatr @
gt faardiews ®ReER wWen RE T 9WET gAMWW 9
feamiteeans =nfen aTava® amaraRer qur AqfEE IO e | a9
faftrr Rrsrerept qfHesr frdwrss, quwesiaFer St g5 | Tivre Rrareesr wiT
o fafy P IuEnl A | i RretoreRT ST IR WA TERTEET
aTfT RaveTor (Teaching for understanding) , quraTeT @it fT&Tor (Teaching for
assimilation), ®ITATRTST AT ATAW (Teaching for transfer) T TATTSHT
i Rereror (Teaching for permanence) #r fatrw 9 Imarifag IR & |
7w faftrar Ao atwaTes

i. Presentation of a problem

ii. Exploration under guidance

iii. Verification

iv. Conclusion

R T T P faf (Inductive and deductive method)
. A fafr . MREaa e awmotR, SEaEre WERHsar JT
JEEEE AR T TEFT FaE AOTHA [afy & | AT 3T (Concrete)

wftr giremdt graaray



STEAIHT  AERAT qHYH  FTFS  (Reasonable conclusion) PTG |
AP T YARTATE PrepdEr @ gAm aw Mfrsre semew b e
mqwﬁmﬁﬁﬁﬁammmmmﬁ
IWWMWﬁWﬁlwmwﬂ
faftr P weqet wifeg

Frme fafr @ s e Py, waTws e JeRR, i
WWWWW%ﬁlﬁWWW%
Wﬁl%ﬂﬁmmwﬁmmiﬁmm
AT AT FFA T A ) WA weEr ReEdely gwan e T
Framdiesem fog=s 1

I IR SHRT THE (Heuristic problem solving):
JHEATATE TP YT (Sequence of questions) WT ATATT TATQY FHIUTT T
BRI HHRIT AT IYT-997 (questions-answers) I R T Wl &g |
mmwmwmﬁlnﬁmmwﬁmm
T FeTehE AT FATE qgrST afEem 7 A ot Wit | @ fay
mmmwmmmmwmwaﬁmm
WWWIWWWﬁW(Ph%e)WﬁWﬁ:

 HHETETE A (Understanding the problem)

TSI (AT T (Making a plan)
» ISTT #TAFEAT T (Carrying out the plan)
« RIS HaT &7 (Looking back)

¥, mmmﬁmmﬁmzmamm:

Tl i fgsreers Wl aeee @t | weraesaTTT T FREr geees
(puzzles) F1 THIAT TRTPT B 43 AT AT (Brain storming) TH F¥ G
T faardierg AR (recreation) f T fgere Fdqu 773 )
mwﬁmmammamwmwﬁlm
FATNCHE qeAeTs 35 WITHT qigd afF3 | afeet, s frasor 19w 396 7
WWWWWM@WmWWWW
Wﬁﬁm%ﬁﬁm@éumwmmm

v sftremdt gveara 9¥Y



ZaEqd TFH QY FTen aed R fawre g, e stwmra feerareng
gy e e |

s faendier frr Fom=ers e ey 9w aere R g, e iy
TS FTTTT TE ¥ T AT YE@ie v | o e favarvrare difeua
JuaArE gEe T AT fmdiEeers ammET S arer 19 o 96 7 9
8% FEAAT fewre qAT AT /TACHE T JEET FTEAT faara 99 |
A Torifae T Prarer P whTAT dewd W RS, SICENOAT SRS
T |

Wm(Practicalwork)

Hferer AHATEEST TART T qAATRSE AiceEre i fgwrdt W e e
fasveg & faardtar &t &6 g9 | faemdier weRiarsEAT favaasg@ g
TR FHH T, AP A AW el qfew feder wwwsr wgqr
lerg, FaTq WA &6 | O8e [q9aas) T I, FOATg 813w F&rl
Practical work &% & FTgfAear fer e |

T FHEHE (Small group work)

=fera Tt e w=arem T Few € guped e IwErh tfever @ |
arferTra fafir=rar g2req T SidEEare fae sEer 9 Ot e 99Erh © 1 99
frarem AT faardieewT TEHEET @EENN WEAT T@Y FH T 9 faer
T8 I | SfaainTarcAs el 9 fawrE g | R 9 A Qe
e faandiems fres o Fr i smeer FemeT gRee ardrE feaes |
HATHAT FHFEAATTE AEGH / AHAATT (Realize) TEA | F¥HE AT TaT fneras
Fafr=r germ fem g=e v

frndiewer @ 20 AR T¥HE (Homogeneous group) qTE ] TS |
THEH A5, ATerd THNUFR (Monopoly) TTHIGT @IAE §Ig~ | THEH
T GIHIeEdAls Hel 7 ®6] (Traan feqae |

TIESH 99 TCAEEwE TN JUenae fRETR @ W g Iewdrs
HEqH TI9 |

. THEH AEFR TN AR IO e §9E | W FHEH 9 9
faamdt @ qrew SRS Faerad TETE |
JHEFTY WEdRT WaATare 9K g e del FIaairdreHd Aarene &% |

wivrer gfiremdt ey



. I wEenE P e fe(ed i WA IACEETE T9C R e
I g anfe

¥, yafewas :
F) Individualized instruction @ TANT AUES AT HET AR TH
T B, AT 7 FOT AATYIHT THH TAOT FHL TH €, 7
@) Practical work, small group work ¥2 TR R FGA FIA TIEH
qFeE B g THS !

Yy, @AW aunit .

1. Maharjan, H.B. Upadyaya, H.N. Poudel L.N.(2000). Teaching Mathematics in
Secondary School; Bhundipuran Prakashan, Bagbazar, Kathmandu.
Sindu, K.S. (1995). The Teaching of Mathematics, New Delhi, Sterling pub.
Devkota, C.P. and Thapaliya, T.P.(2002). Mathematics (9 & 10), Self-Leamning
Materials, Open Leaming Development, Man Bhawan, Kathmandu.

4. Rahaman, H.M. (1998). Methods of Teaching Mathematics for Diploma Level,
{OE, Birganj. :

5. Gibbs W.(1994), Class Lecture.
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e B: Fgwior fireror

%)

1¥5

?E’!ll':
qer fewee -
®) A, AT YT ATRT AT
¥) WHERY qUT TR 7T,
M W(W,W,W,Wmm>
) mm(&w,ﬁ?ﬁg,aﬁﬁ,mﬂh@aﬁmm
T AT
faremaeqe wwphsor
b Fraw o arqurer wwTITE

WWWWWWWWWWW
mmnmmmmﬁmmmmmﬁ
memmwm.wmwm

TSR AT fepTeqa= w3 qf ser v |
I |

%%mmwgm. 30 9 W=

| ST M % % X 3=% 4575 |
10 9T T =3. 45 X 10= . 450 T |

it gfremdt wraanrd



AT YT FHRIITTP JTE 2 |
aﬂﬁm&mﬂmﬁqﬁmm@w&mﬁmﬁwmﬁ

TS Wl Ferehl aiRATeT Frepret W T |

T

40 AT UIET WX AAIEA 30 FEN v

1 T TS Y 99 30 X 40 a7 =0 |

30X 40
20

20 §HET™ UIET U A9 =60 f&7 W

ﬁﬁmarm&wmmwmmmm
T A ) @ W IR a8 IR awqred qE T uger aieE
I for & | Ferer JeTERer ¥

12 ST ST THTEEAE 1:11 B STH7 7T G | o= 2 T 10 ey
®IHT g e Hidg |

OX D
ORI

feeiesems sy 9w e 155 £ L S 2:10 F AGAR TY 15 & |
TR 3 T 9 FNOETA AR 113§, 4/4 SR FHE qIET 4 T 8 ST
TIE T T 48 I 1.2 g 9 6/6 AT ST qALA L] TG |
ﬁﬁmﬁwmmrﬁﬁmm
TR AT A A AATEETTE FAFINTH @ T qfFeg | o 2,318 <
12 ST ST THTewes KA 2,3,12 T 18 SETAT ITRT AT I (AEE aWE
gar |

12

8

w o
—

A 2,3,12 T 18 JHTITGRT G 9= b, |
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q)

)

q¥o

FISHIC]

o faaremar 250 faemdteed 200 ST T et faememer 220 SETRER 180
AT YT qY WA F e Il e T8 drav ?

wgt 35 Paamemar Afdaom qer et afesr frarear 9@ St T e @
s qiemdt frardt of e faaregew w1 96 @ | @S gET T I9ERh
afterT gamr S gfaed frereTad 57 |

: mmﬁma—mm=% X 100% = 80%

mmmwﬁqram=% x 100% = 81.8%

Ty gfareraT qeraT el ST faarergar I giawr TET g
qiTT WS G TIFST &7 | 1% TS 100 MR | T W §ETe AT 7
gfawa e |

15

afs & 2000 F 15% FAET T 2000 X o =7 300 T 99 T 2000

ATUR Fg=AT (Base number) 15 YT (Percent) T &, 300 FfTeraam (Percentage)
=g |

SRTITTRl ATITCAT ATHT AT T =00 §=T GAEES §6 T4 99 576 8l
ATRT AT TIT AT ITITAT 0T T |

FaweT wWET YOI AT SYerel WISl g a7 g TET(OEr &q
FEATEHANG TAW WOAT |iel ATeT (TR q@ar Afasr 9fq agw T afmm
TeHT Afaem 9 o) T aX AYCHEY FRI(UTT TER! WY GICHT FEET At
veE { IRETr wEar Afaom gq@ 1 it §Uee WU gETgE HTIRT dEd
THEEE | =T AR Fur A afgEa g 9f gAEy WA afgwa
TAEATE AR AT & T 8 |

=T

Fop il w1 @ g W & Y% Afeamr ared @ne 9fee §
HiEATAT g7 99 SR WURIE TR TRF TS TMEEH 578, | a¥ AR TSR

TivTe wiedt dEaTwdr



faree = A @1 R sdw @@ wEy = feg WA T e
TSR | BT GIEATE FEARES Y 3 WA 9 = {qm e T
qrE |

CERE

T frew v Rofreadr oft oaew mwe fere dfFs | AaER awae
e @oreer euwl S qEATE ATOaE! STREH AR B | FE 9 I
EHEl € FEE WA NEEE SR HE GEAWN e 1 A ATRE
WER T §a T, |

SHTFE

E EER T QAT ATHTEE WUST B9 a5 oW € 1 ATHIRER STEEeH
YEETEEEE AT FTAT AARH oMes ATqaE wE g6 awg | @ a8 7
e 8 | R g% smumEwe wufa fr a1 WEE WER w5 S W9 9erE
Right prism W5 | & JEMTHT ¢ JOE FHEE S(gq IINHT 0& &S
WY T Right cylinder & | afg &% F="7 ¥ Oblique prism T4T Oblique
cylinder W5 |

gTe Rrew &1 ST W Right prism @1 Right cylinder = ¥¥{9<s | Right
prism @ AUREE AEF F& WEEE AAd G 97 Cylinder F1 % Fa%
(curved surface) =5 |

FUREE AT T AT HE UGS gLl SATHAT o+ g M1 @1 fow
Right prism Tw 49T Oblique prism ¥a |

Right prism Oblique prism Right cylinder Oblique cylinder

929



¥R~

-

Ri Oblique pyramid Right cone Oblique cone

Rrswer e 7219% (4, 5,6 .....) STET A=THT ITUREE I a3 | e T[S
ST (Cylinder) =g | =¥ Cylinder T Prism & raT=Araer =g |
BTHT TEl Right prism, right cylinder T Right cone ®T§ <9 (Prism), =T
(Cylinder) T |T¥Il (Cone) &1 Wwaif | '

frafhewr  winifaegare HHIH qAEEAT Prqees a3 g | Rraties
IURFT AEE TGIES TCAT J=Iay Sy &7 forg | afy wwer R o@t
mzmmmﬁmaﬁmwmqﬁm
ﬁ|mrﬁmmmmmmzmrmmwﬁ
AT T WAH T A S |

frreept -

U FAHERT ST THTTT AT AR SeEE T WiEe | eri
U frama AR ATE A el ety ww TH atee
ST gt e SHawer % SomeAr wavT REE @ W - VAT @
10% =1Z 13% & |

ATRAH FANT F s faaw 4 q@n quEy aee | s S
TR, FS FIST GHT AT, @ AL a1 ey et ) @ded 9 ey
TIEHT a1 G0 FTAGT BT FolrHaT I =g 4y =Tl TH R aae
HTHS PP g8 | =Y &Y Prism @7 Cylinder HT &0 O sy w3
ATET ITG ATP! AT H=ATA T 8w |

i wivrendt e



) AR AR AT IO T IME SRERET SHRET T W WRE g |
FAFACEH] FAAEE 9Y FAAT T3s T @ 6 | IR O T®
TTSET, ST Wl |
T TEAT SRS A A WS LG | A TS TS qSAT GfeTarehy
T RO |

¥. vl

Ao g7 frefafas {eesdr aewd e

. dfewa A= T 9fawd THEY UH OIS QEHET JASTRIY T YHEHT BB
THE |

. faafa Popeees & afteere daea MereEy | ITEs v

. Ufrs Prawdt gvafaa T@er W9 aASee 1 GHEAT Sehe THEr |

o HTH T GHY TUT FHIATIIATST TIT/TIT THET TATS FHEAT TATA
TR

o feraErEAT e G99 frardierd & wEar g 7 e

. femdftars srET a=ger (e dawe e qee afeg ? frae
TR |
FIATETOMHAT 9754 [UoH HTHR JAT FTATFR TEEEH ATH AeTar |

e ghremrdt draETHY 9%3



WY

LGIERICE IE AL

TR Thales (640-546 BC) & shresm e Rt wmg et wwrerars

mﬁwwwmrmwwwmm
T st gemg AT faw o fem o wwamr géeier aeqres s
SITE BRATH FIEE ST §a T FATITAT 5707 |

9 AR T IS SETEE R Rrowa amraeet gehTers W RitreE
AT T8 W T THATSH] TR T afeeT

I THE TEIE WU ANF L HVEE | UHE W% GERR T@EN |
ol Fqet @ar o 3 a2 SRt semeesr e s 43
Fof AFT AR FHE PrgeEs AW T | a4 pet W FR TF weE SEd
T STURET FIEE TZATS | THE TILT Oblique worermmsy TR F8 |

ﬁﬁaﬁzﬁaﬂaﬁmwﬁlﬁmmmwmube)

TR | T AN AT g e PR smaem = L Rreowe amaa g
2

mamr%wmmﬁmwnﬁ%émmﬁw=zﬁ%ﬁaﬁmﬁr

TeTet ATAAT I FAeH! ATHH
wel TG Cavalieri & 9T ST PagTe GENT URRE SEETE Cavalieri's
Principle Wf#=g; |

wiftrer gferamdt S



"Solids with the same height and with cross-section of equal area have the same
volume.”

IR TETE WUHT TIET FHAT T CFT AN B W sy 9f qvaw
| AT AT ¢ 9T g9 Sl I0E U ¢ A £9 | AT QI AT TS
T TROET @ AGET Y ATATET STARHT BITHT B | AAAT T FETETAT 1y
SUEHl ITUTCHT HHTATRR g T FlEQT AAEHT Tapl gl =g
Jrl-n? g T A 1 (2 - rd) T8 Y WA s weren B e
r ® g9 OSSR 8w 11 (F - ) &

Cavalieri 7 FIGI=INTAR FETH HTTEEH! AAATEE AT WAT |

T GieT PR ASHTR! ATAAR T AR AT AEL FAT |

ST

HH-%“H=V
%n9=v

WIS T WAHT AT =2V=2X%ﬂr3= %nﬁwa

afer aftvemet SerETdT quy



aﬂﬁmwaa’mmw!ﬁmwyzzl T AT
e |

AT TATH QTET
@WWWWWW& T J9E H; WO
Wﬁl@hﬁmw%&mﬁlwmm

frafress 8% gram afew s e |

afe MR IAEH! STFT S T ATAAT V T,
lim $Bi=S < lim Hy=r (Werer sd=ma)
i=1

n®> co n<> oo

lim

" Mx

n-> oo

AT, %=V

Y,

"
w4
=

-‘u

ug v gfirendt Sraanrd



e A : dismfore firgror

v W 7 O aEe seriEe frefiea srdes e g
) GO W AT AR T,
g) FHIHT, FATAAT quT SrErraAE frerer AT @ar W

. o fasuaw -

F) GUSH
g) QHIE, JGHAT T ey

3 frwmaewt ywpieor :

®) (a+b)?(a-b) (@*-bY),(a+b),(a-b) W AEwwE

T 7

atb
a-b
a-b

< a-b"">

wferer gimemdt Sraard 94\



(a+b)’

(a-b)’

+— a —>

@  xX+3x+2,x°+2x-3,x°-2x-3,x° - 3x + 2 FH AIATE

45 it whrendt ey



m

)

€ x+1] —>

€<— x.2>

5 in- 8- row €9 :
T S e T S o T x-Ae 3 y- oy fesE | gentes g e
WTWWW@WWCQ—OMEM&WWT
1 o W AaS A iy T ameEe | s s gqEe co-
ordinate W= WIS ¥ W favg 99 I TS wH ® 997 FF PaeAgw
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DC DC EC
AFGC  FG= GC= FC= FG _ CG_  FG_
FC FC GC

e JeEEs TATE AT GHEW BATd T YA GHED! THSATATE Y& d
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Premfafasr sher
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THMETTHT AT 12 el FET TOAT 99 T 3T TATUa S "ergar fau |
dr 12 after TR affa AT 3,45 Her g T FwE Pgerer Aga g
TaH i Nrawr o g 8% P quer qree | wtemer, SRy
@ fra g wife=g | WFee Sine, Cosine, Tangent Y TAIT T3AY | &%
TSR IHEE qa@ WA TN WY | FHEeT o

F Td AFEE T R T FF eSS qiear Frafor w
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Sre! FYHT TAIT =AY | B 100 BC AT Ptolemy &
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oty BT x ¥ Sine WREH! | WEHQ WINTHT ¥ Chord ®TE “ameT wUT”
i | TitTasr smaTAeS 30 w sHr “Sar” @ e e e faw o &
AMEE % Sine H yuw aifwem fadt | s@ sE wfawees Sar = gH o9
fafeear Jiba A% g M ¥ NG Jaib «F | THS A WEIH WR AMIE

g8 F94T I FAR B 1 1100 AD 9 qhftmeees O afas (ReeE ue
T SIS ATNTHT 94T TR THIAR SATeT WINTHT 9] RFARETE Sinus 973 |
T AGUTEE BIeHUAT Sine EEHTE THATHT 1T |

History of Probability

The begining of probability theory goes back to the middle of the 17* century. An
enthuisastic gambler, the Chevalier DE MERE, asked Bliaise PASCAL (1623-
12662) to solve a problem that was important for him: to describe the distribution
of the wins of two gamblers, given that at an intermediate point in the game one
had won n<m rounds and the other p< m, and that it had originally been decided
that the first one to win m rounds should win the whole game. PASCAL
communicated his solution to Pierre FERMAT (1601-1665), who also found a
method of solution. A third one came from Christian HUGENS (1629-1695).
These learned men recognized the significance of the question for the investigation
of the laws governing random events. The concepts and the first methods of the
new science developed from problems of games of chance. Much later, in the 19*
century, the rapidly increasing interest in natural sciences made it necessary to
extend the theory of probability beyond the framework of games of chance. This
development is closely linked with the names of JACOB BERNOULI(1654-1705),
Abraham de MOIVRE (1667-1754), Pierre-Simon de LAPLACE(1749-1827),
Carl Friedrich GAUSS (1777-1855), Simon Denis POISSON (1781-1840), Pafnuti
LVOVICH CHEBYSHEV (1821-1894), Andrei Andreevich MARKOV (1856-
1922), and most recently with those of Alexander Yakovlevich KHINCHINE
(1894-1959) and Andrie Nikllaevich KOLMOGOROV (b. 1903). Connected with
the investigation of the laws governing random events is that of mass events. For
example, the production of an article in everyday use is a mass event and the
occurrence of a faulty article among them is a random event. Probability theory
today is connected with many other branches of mathematics and with many fields
of natura! science, technology, and economics.

(@ : Encyclopedia of Mathematics)
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Rreror faepreept HAAT TWE TRG TEESUS, fGEEe ATAYTE GEAT, AAEE
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AT T (Understanding the problem)

AT F5(AT T (Making a plan)

gITATHr FATEAT TH (Carryout the problem)

®&Y 84 (Looking back)
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9. ¥¥ET TR (Understanding the problem)
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o fyE FETHT SAEAA FHRATH FATN T4 G GHTH (G@ §a | 9178 |

¥, gfafeam
F) TEE gETE fatger Wi Shwifed =R SRUEEETE SRR TR el
TR TR GHTEE TR,
. TSI FARS THAS 120 & FEAew €. 500 A fEAR 80 SIS ¥
5 yiqaerar o a9 | St TEem 3. 4.50 R M S9H W®S
o i gRrera AR a1 A WY !
. 25 fme oA w=aTs 30° SeETQR PRI EATIR B | HETSH! T
femert S IATEAT BITH TS 7
7% T TSR] AEFEEH OAFH 18 T | Ih JGEAH HGHeE
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TEE FSEAT AT ST, |
. TEFT TCEE T TIE O AFATIIT T ATEL HIO AT FTUHA
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g) Wi Rraoray @it ser fafreer e wHen g fafrerg ad
Il Wit s, TEd eRO @ gen ¢ 9 gw fafrew foew e
frardieewt @ w Qe ™ 8 7 I@ T |

y. @
q. T witeres FreRirest, wreatas fnen fawm &, ISl |
2 wretye T fretw, ¥ ERTEEIGR WEeM  W@drd dis| ¥ ERARE’
IqrEATS

3. Cangelosi J.S. (2003). Teaching maths in secondary and middle school : an
interactive approach, Merril prentice Hall, Ohio.
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Nine Stages of problem-solving process
(Cangelosi, 2001a; Schoenfeld, 1985)

1. The person is confronted with a puzzling question or questions about how to do
something or explain a phenomenon.

2. The person clarifies the question or questions posed by the problem, often in
terms of more specific questions about quantities.

3. The principal variable or variables to be solved are identified.

4. The situation is visualized so that relevant relationships involving the principal
variable or variables are identified and possible solution designs are
considered.

5. The solution plan is finalized, including (a) selection of measurements (that is,
how data are to be collected), (b) identification of relationships to establish,
and (c) selection of algorithms to execute

6. Data are gathered or measurements taken.

7. Algorithms are executed with the data.

8. Results of the executions of algoritims are interpreted to shed light on the
original question or questions.

9. The person makes a value judgment regarding the original question or
questions.
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TAETEE 89 T 999 | 0% &7 9% qae 355 Frerdr fagErsT Fh
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Yroes At {7 AT W T G AT AAH g | T e A w5y w4t
MUY TRTHT FeIAT BT T TR AR (Pre-requsite) @1 &I T ARTeet
fregmrd @ el EORT SR T E sepvas s Rerr fasre wrd
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frrfieest smi® TR fH (Learning by doing) g1 Rrwat qfaer @aw
TIVEIF / FEAHAH TTH 5 | TS FETOTens SRR/ aeaes aow
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SfeS ATREA | AT THH! TR T4 T S P |

AR USRI FAF AT A HICH 7S TR G |

GAME BOARD

x*-3x+2 x“-Tx+ 12 x‘- 16 x‘+ 8x +16 x‘-x
X‘+5x+4 x-4x X‘+2x-3 X+ x x4~ 1
x‘-8x+ 16 X-5x+6 x*-4x+4 x‘+ 7x +12 x-2x-8

x‘-4 X+ 2x X-6x+9 x“-9 x‘+3x-4
x“-2x+ 1 x‘-2x-3 X“-2x X X‘+35x+6
x‘-6x+8 x‘+4x+4 X‘+2x-8 x‘+ 3x X‘-4x+3
x‘+6x+9 xX+x-2 X*+4x+3 X‘-x-2 X“-3x
x‘-3x-4 x‘+x-12 X‘-x-6 x*+ 4x x‘+6x+8
X“+3x+2 x‘+2x+1 x“-5x+4 x-x-12 X+x-6
x-4 x-3 x-2 x-1 X x+1 x+2 x+3 x+4

WA TS T IR FRR | FAYIH TIST WETET (WAL H) § W AISHT
TP TRT AW9E | @ SFEl (W] @) & 6 W] gwiEd SuEr
ahwerswe AHEEHT IWETE (AfF THSH GUIAT I UhTErE F A @R
WdB) | AW F T A AtrIEH AH W I@SAYS ( If AESw @veH
IEH e @ ¥ =R a9 | Ay e @9 sl g seew daeer

i gfrandt Sl



)

¥.

9%

sfrerses |iFeA | SV THH @R T TS Iq [oeg (@R B Fere™
qf TR A T @ SEAT |6, | )

TTHE 9H GEAFT ANT TTRIYAT x A T y ALY ATGHd TR | STereT G0
TEITeT €8 () FATOr TG (T8 &% x ¥ sabiars y A 98 ) TS SIEHn
q g & T T s v AfE R T afeEa TR ST E@9TEr B |
YASIEER ATl | STE BT UE T STEAT W ATERE! (TS AT R’
TS TS (ST ) | 7 YOS GHsier farges gavwr ufew a1
T Tog, I [Tees; (STeT, Tl a1 ST ) |

YMRET FHAvad @ NTEISHT I GdTSH afdg | TTTHT SI5e® A g
T R (ROIEFH IURAT TR AT 8RB dArew | e e
RS 9% T8 SO g | (FTRT B AT A=b/2+i-1 T TERT A )

T YA ITENTATEAR FeWTIEEaS AR THerY | :

yfeferam
"GP ATEAHATS TS THF TS99 Abrg” T WATSH! I THE |

wforer witremet R



I 9FY : Wigwat femfor

1. UEW: T UTSH AATTUIG GEWHEE [(AEAlArEd Hraee W1 GEH §Ae -
%) ot RveyoreRr @it Argeet FMRTT A |

R we fawwes
%) Tfore fevaroreRt @MhT HWigeer fatr |

3. fawmasw gegdeor

T RTeToreTE WEW T YMIERT SArgAa s faerse faumesgerd wEe
AIES TR T4 i | (Fprsars Argas! &qar I&a ol faerears faugasy
(A9, gRYM) T TH e g | Fawrs Aigaer frat et fawrasger @i,
feredier ofe, & ¥ smavgEaeTs @ W At THeEs; 1w afy g ar
fawgasge @i faere Argears Rraw qurfd gwfea S9UET (Link AT
T FATTFRI §, |

qEYTIRY |qrexr Rrerorept AT qarR TS FigH® AT THIFR G

1. O fCIUR ITEAT FHFT BT ABC X WEFT {STEEATS T a98E ABGF,
BHJC T ACDE & | E
AN
- G -
ABGF # &F%d = A E
BHIC &1 &T%d = -
H J

ABGF & &9%9 + BHIC #I &19%d =

ey -

wftrer whrerrl SRy E{CU



T3 A3 FIEASH! A=A AT FRAT Pt ABC fa=8iq | 2 Tama v 18
Pt ABC # 9% o P T SER e SRR | gaRT 5o
T (AT TADT T ATS GIY ATHT WP FAP T IIAT AB I KC Ra=Er |
DA ®E L 9 @<¥ | & @ff ACHG ¥ 9R ZH THE T Frware

FepTegery | JTAr Ftens af gt aver e fReree | T Theew g
TS T qEG fF qERA 7 R |

3 F c (@M 10 cm), YOS a (AT 6 cm) T b (AT 8 cm) WUST 4 3veT
THH Prfeee Ra=ee |

A Prpseears faaar ETgTeaER fereTE |

a9 fryept @il avet S BT S 7 b-a

ABCD & &% = 4 Prqeer S + FHT @Te At dEwe
=4 x %ab + (b-a) 2

9g Tftrer gf¥remedt Sraemd



¢? =2ab + b’ - 2ab + a?
d=a’+b?

a9, fTspy & grerr 7

¥, "W A 3w Pnpees ga aierEe a9 e demaTar B frere e

ABCD ®#1 &%« = EFGH &I &A% + 4 Py avwe
EDE (a+b)2==c2+4><%ab
AT &’ + 2ab + b* = ¢ + 2ab
a+b2=c?
sy
Y. W FHEI B ABC W1 LC=90°, CHLAB |
AAHC ~ AABC (&7 7)

wfrer afmendt Hraarrd LAY



R&0

ABHC ~ AABC (&7 ?)

BC _BH

AB  BC

(i) ¥ (i) =T

a’ +b® =¢?

yfafaram .

Tiore RaTor T AIGH® TART TRI=AT ATFT FAHT Fied [qa=T Ter |

aftve wRrerdt grerardy



IS WY : ®RATX (Worksheet)

1T W I I Ay wennies Pratafaa e v aaw e
¥F) FTHIT (Worsksheet) 3 fafor ar |

. e femae
%) FTETT (Worksheet) Y fafor |

3 fromasmer wegpeor

TRl P AEgET RISAR Wi fewmgw RUEY sheet ¥ worksheet @ I
Worksheet aﬁmnﬁmmmwmumm
T ATAAFATTER FIIT worksheet : TF Rrers s festramr/ frmfor e &g
WA FA9T AITAE qIHT TF 90T qhE; |

Worksheet #1 YaRTaTe faramdfiesed faerg Prareerewr afeg a9 afesg |
framffewars 7af arun frafor w7 Pafrader aRomers anw fET SRS
&N worksheet & FEIRT TEF |

Worksheet T #8 THATEE TqYPR ASUHT B

v giramdT draarmiy =59



Worksheet |
TS AT [T TR .

writre gfrandt Sreeref



Worksheet 2
Dotted line #% AT AR forg 1 A+

e giyrerdy ST 353



Worksheet 3
Tl ferTes @ Line symmetry ¥ rotational symmetry 1 q<&1. AT AMSE |

SR ST TN A —

Y wivrer whrendt drearady



Worksheet 4

wiore witrendl draardy



Worksheet 5

&% e gRramdt daarett



Worksheet 6

Semi-regular tesselations
Y4 4 337

X¥. yfafera= .
TTore RTeTOrIT worksheet @0 RrRTOD upll

wftre gftendt Sraamd 359



TS N : qfatse T

RNW: TF TSH FAAANG FewHieE MreAtaiad Frdes T A FAG -
%) afETSTAT AR feTET T TET M |

2 e P
¥F) ST FEEr fewge |

freraraet yepAtwTOT

TR i w1 g Pradeeed few wwerEs @ S
frardieesr s fyder Ty WM, @9 T gROTE WA T FEEE
JEET TEEA | v Rrerorr i w1 R Swml St | o
Frare framdfees e foder gRwn, qF, qrEEears q@ qRfefor
AT T/ T e wdeen | aqae frndeewr 3w sframer
TR TARTEEH A T Qs e g | s s fewrgd
it qred gy, Pramfleeat ofE, qwWaT T WRETE @ T | TRarer s
AT ®9, ArfeE AT 9 T afeeg | i e w3 ares
ofeer B g Sfed AEEqe e 1 aHfed aikaiemr Fare M
FaEar e W A A e S | €/ S, TEeE 999,
ofEIT FTE g @RS | 9RAaed, @t 9@ (Short paper), TR, RitE® WHF
girdaT araar A g FEe F qiEeETEr 9w (Outcome) §E |

IRASAT FTEAFT FEBOEE
q. FeTeAIwHEY Fgar freifrer v v fomy R/ faamew Afweedr w@/ 9w/
g/ fafegess I=Tg 977 AS |

R Foot wammsEr spERT wfe @ fRevar L ¥ Frie fagged T W R
et af avf et 5 WA T TSI THT FiT @ A0S ?
T ST |

wivrer gfyrerst S



a fegusr Jaeed @H A @R T @8 (F) , AR (B) T &
(V) = Iwe 99 /S (@9 fEge aifereT T I $E@eT W)

Solid Faces(F) Edges(E) Comers(C)
Tetrahedon
Cube
Octahedron
Icosahedron
Dodecahedron
Cuboid
o Pyramid
A Prism
Q Prism

20

16

12

12 16 20 F+C

witrer gftverreff e 5%



Y. fowt warer sfatiie /it ol wfra frvger afaesr qgeem W
g frardieest wraemerd Tiga qwgsw oiom WO @EeTe
FEFNATT Wezr, RAH T qq 901 & | W THEEH « @iy,
e T afsaa e 7% g

. fodr wewr s dore ueEm, WETH ST e FTSe AT qw
G | (TMET T VAT QIepTapl oTFaTg, AreTe, Jo1g A7) |
A TARH (TATHTS) P ATURAT F1S T EeEH TAH T TS |

Fx af afediomr F@t @ T 9 qeEE IR TS
F) gikfwafqa®) srea= (Situation study),

@) Tewgad fFam (Determination of objectives),

M) AT (Planning),

®) @ra=an (Executing),

$) ¥HAEPT (Judgement)

X. gfaferam :
“TRTTH TANTCHE  T&EF GEEUdl a1 IREed qee@qul g’ a9
AT (e TR |

wivre gfirendf draamrd



TS AW : WMAEGAST T FFAEIHT TART

AW : TY TSH AAATING FEATIES Prfarad Fraes T4 G&H g8
%) W RrerorAT RTEEARSIRT TN AT T,
g) T RTAOAT FEgETd TERT TR W |

L e fawwee
F) TRTa RTTHT FTARACTERT TI,
§) T RTSTHT R T |

e yepeoT

nfre frarorar afafir (Technology) ® WART smawds & | Wafya ganTame
frardier faegard srafea T oaEeRy FAew @i | SRmERwer &
graphing, visualizing T computing & F@E FlafTHr FAT T 4 |
graRrer TRT SRTT T8l FTAGAER T FPYETATE Bad T QAT B |
HTaHAET

FTAFAIH AN JAIGH I 990 T WU faar | 99 % Mg Jwfas
FATAFAIH T & AT | THB T4 9 slide ruler, AR 7@, TaFd
giaeenfra €% T | wd guaife & feamdierd Framae w@n a+ f ar ate
I T e qF 98 | meEead wanrare adfeee e
HRAT T 9 THI HATE &) | Afedt R @ faarg qora woar & fenm
JATTS @A fiF FTEeeRE yarEre arfeedr fare 79 swar wedT
IF¥ q¢G | dfEd IMF FTAFAEEES Log afess qar Prepvirea sqara
ATAFTEEATE JITRATIT IS | 99 4%5% A€ graphing FATAHRACH TN &
T WHETE Calculus T Aeqq= Fhael F+47 |

FTEEAH FAEE  faadeEsr fam T awae aua g | faandteew
TTAEHAST TART T fafirer wiftrefre amenmes, el g, fearar o+ fafy,
g T faeTE T G | SHIEEHT [aSAeds T darsd "ed Mg | a3 T9@T
art et Sfarer T 7 quyet=eT smavasdar € |

ot gRTEndT ATy 3?9



R

WMWWWW@WW(RM) Ea)
mhﬁumwm@,wmmwm
g™ feameyty smdw dor wWe | noaEEE awaEs TR e
TAF FHAEER FEUTE N WEEAR T v wdw feahe
FHATNIT ST EAPH FHETEE JIW Qo] AGRAEE G- TRITHT g 7
e Faw wwEmEEw wMd wgemEs Wi aree IS | AT
e et Rreror FTerder@ YA EATE TR G 1w i
T frardies compound interest, trigonometrical ratio, derivation, definite
integrals, statistical values(mean, median, modes, corelation, regression)

TAMCHT Tt qHeames aRTe FE T FRE | G ST ST
T IAEE TG T B Frerepant i WX e |

FXR
ﬁﬂ%wﬁtﬂaﬁ?@%ﬁmmﬁwmm%ﬁmwmﬁlm
%50 3Rg ¥ Personal computer (PC) & ¥aRT & WA | e T Rrerear
mmmmmmmmﬁmwmmﬁ@
TEH I ARAMEE AHE TEERH G | R TR B a1 o
sl FO, Caleulus, sea) @ e Sramind TwdTES TR |
Mathmatica, geometics, Sketch pad, Math lab FEfE TwRAIEE TAT T TR
Rueqorems ore@ T S Wfems | @&M& FORTRAN, COBOL, BASIC,
PASCAL, C, C™ &1 Programming Language && i WIRTAE wweam
WWWﬁ,MIExceLAmess g TIRTeT ST SERT e
s | e T RrstorEr Wit FeERE T STIeETE SuE e |
FFYIH JUAINTITaATS T e sy = it qfeg

. AT FdwE

iR fadty areEE Bk frendfews e 3 smavawaeE agatae s
frior Tt wfepg | FRERE TwRAw Qe T afE | FegERerd At aRw
FaRTS FEwaH WO G@T T wEg | T drill B AR, practice @
it 1 fedt foR PR frandes ot geweRe cqRifae wwwETe
AT §F FHE | AOVERE Eiae s Hare Prandteesr sy wfy
AR FARSTATHS  FTATERoT e TRe | e Janmare frardies
faft=1 Virtual object ¥ manipulate T8 T faF @ | AR physical

et siwedt e



world AT ST § object I FPAESITAT virtual image & ATEAHETE fardies
Y TH ¥ manipulate T FRST | o Object &&®! Twe Projection,
translation, rotation, size transformation, colour change FTE virtual object

ArerHETe faamdiee afoe T gReA |

R.  Web page

MEF RER T FreY Tl fraras Sad Sow @@ whTaesE
AT 9f YT SMEYEE T W Y W G | J9E IR YW
Web page 1% fom afrrg | Fvqe, ferera, digwat JIH FATETE Web page
STE T AR5 | Web page/Internet  Framei-faendt, Rradt-frrers geama
HETILO HIEAH FAH G | Web page are fners-faandt w39 witredsr aeatoarg
0T frfaas avfes @97 (search ) 9, download IH TRV | BF
TeH famdieearg Suarh self learning ?I'I'H"ﬂ??i, ﬁm, creative work
manipulation of virtual object TeTY TTHT @ web page SI9I B | Internet
F gArTETe Frardeed e avE s, dW T awonerd wifee /e

FATST IS |

3. YA FHTHISTH AT

FFLITH  TANTAE  FATHST AT JHEF S99 G5 g | BT
mmmﬁzmmmmwm
faepreaT wfrg qeare afewg |

THT FAE FEYIAR MOAT G T WARSSHE entr feemw o feRr
(executing algorithm), SEIA (multivariable) ¥ FgsmATH® (multidimensional)
TIUCED] AT AN, TATRE (data) TqT Fel (function) &7 I=9q T
T TR, TRISE SO FRE A g s | i segert
Ty RRTeruTeRy TR AT AT ST At AR | R FHTers
TAEEN TS fiewes 9 FEgera TA W g aRkfad gy sl
T4 |

¥, yfefesm :
TReTeT RTeTurET FATERER ¥ FRGRE MEEaR = TR |
wfere wftrerrdt ey 3’3



Competency 7 : Select or costruct valid and reliable assessment instruments /tools for
mathematics

Total hours : 15 hrs.

Total sessions : 10

e g% : fafiretwyor afemer (Specification grid)

. S : TF TSH AATAING GEWHE® MHeAtaEad FTdee T G897 gAa
F) fafriwtor arfeerer SravaHar Jara,
g) frewrafes qur Anaths e e FERT &Y T FAST
T TAR I,
m fafrdieor arfswrer =T TaeT

e fawE
F) fafrSror arfererer smavasar,
g) HET Q T 90 FT G fawasr FATTT & T FH AP,
M) fafrraRr arfdasTer AT |

3. fawmasmest wegEtwor

%) fafrsdreor aifasrer aravgsar

fruifta T RETH TOR RS FSEATHER FE RGPS AT ARewr
FE FATEFT YAT TH AfEAT W FIHE GEAT I T TR
Jravasar 953 | e faswrzer wEAr g i fafirsdesror anfererer Rrarer
T gvATA TRioEdieEers wyAYT gArser fawgesqer duar faRer T
Rt TS | T TEHHS SEYIATET A" T AATSHA qararad HuE
T8 | TAIA FASA YyA fnforaaiarg ae deala Aol JeaFHE Ies
FAGA SAATE FAF AT AT T T A IAGED AGHFAR FieT FIADT g
W FAT 907 99 994F TR | AW IYAYART A, Y, W9, FAATIAE
T S TEHT TIAeE A{ATEIHT Gyt ar i 76 )

RY it gfvendt el



TEl TH.UA.q. qO&TRr 0T T FET TSP a7 TqAR quikeepy fafrsfreor
arfereT fagaent B |

Specification Grid based on New Curriculum (Revised form -2061)
Cumpulsory Mathemetics -Grade 9/10

Level of obj K age & Skill Problem Total Total
s Understanding Solving no. of marks
Area N Topics Shor Long Short Long Long  Questio
NQ M NQ M NQ M NQ M NQ M ns
Set sot 2 1 4 2 6
i
2
Arithmetic 1 2 | 2 3 ; 5 16
3
1 Probiems on messurment of
area
Mensuration 2 Traingle,cube, cuboid, 1 2 2 4 1 4 4 10
sphere, cylinders cone, prism,
pyramid
1 Factorization, HCF, LCM,
simplification
2 Ratio and proportion
3 Indices and surds
Algebra 4 Lincar equation, 1 2 4 8 3 12 1 4 9 26
simultaneous equation,
quadratic equation, graphs
and inequalities
1
2
3
Geometry 4 1 2 3 6 2 8 2 8 8 24
5
6
7
1 Ratio of sine, cogine, tsngent
X of mn angles, standerd mgles,
Trigonometry area of traingle 1 2 1 2 1 4 3 8
2 Height snd distance
| Histogram, Ugrve, line graph,
pic chart
Statistics 2 Frequency table, mean, 1 2 1 4 2 6
median, mode, clsss and
quartile
1 Probabihity, tree diagram
Probability Additive end multiplicative 1 2 1 2 2 4
2 law
3 Dependent events
Totl g 16 2 24 6 24 9 ‘6’ 35 100
Note : NQ= Number of questions,
Tiorer wRremdt ey VY



N.B.
1. On Problem solving, five questions must be set for testing higher ability.
2. In structural type of question on problem solving, questions on knowledge and understanding level carrying 10
marks must be incorporated.

(Students are allowed to compute mathematical problems by using calculator.)

Lower Secondary Level Final Examination
Specification Grid - 2061
(According to revised New curriculum 2058)

Sub: Mathematics Class : 8
Level of Objects Koowiedgs  “"O™™ g Problem o tal no. )
Areas S. o ding solving of Total Tune.
N. Types of Question Objectives/ Short Short/ Long questions marks allocation
Very short Long
Topics NQ M NQ M NQ M NQ M
SET 1 Set 2 2 1 2 2 1 4 s 10 18 minutes
2 Whole number
3 Integers (Sq. & cube) .
+  Rationalivation 1 2 1 2 1 4 3 8 14.4 minutes
2 S Rational and lrrational
E 6 Ratio & proportion
5 Unitary method 1 1 I 2 1 4 3 7 12.6 minutes

3 Percentage
9 Profit and loss

) 1 1 | 4 2 5 9 minutes
0 Simple Interest
. I M ¢ of central tendency | 2 l 4 2 6 10.8 minutes
Statistics fi
12 Graph 4 1 4 7.2 minutes
3 Algebraic Ex (Multiplication
& Division)
14 Indices | I O S BT 7 19 342 minutes
15  Factorization
Algebra 6 HCFand LCM
17 Rational expression
18 Linear equation and
Qudratic equation 1 1 1 2 2 4 1 4 5 11 19,8 minutes
19 Co-ordinate Geometry
20 Angles and parallel lines 1 2 2 3 5.4 minutes
21 Triangles polygons 1 2 1 2 2 4 7.2 minutes
22 Construction 1 4 4 7 2 minutes
23 Congruency and similarity 2 4 2 4 7.2 minutes
Geomety 24 Verification 4 1 4 7.2 minutes
g5 Measurement (mensuration, L2 [ 2 6 10.8 minutes
perimeter, area & volume)
26  Transformation 1 4 1 4 7 2 minutes
27  Bearing and scale 1 1 1 1 1.8 minutes
Total 8 8 3 16 4 36 0 40 40 160 180 minutes

3% v gRrendt draaradr



Question Group, No. of questios, marks and time allocation

Question Group No. of questions Mark for each question Total marks Time allocation Remarks
Group A (Objective/ very 8 8 14.4 minutes
short)
Group B (Short) 18 6 64.8 minutes
Group C (Long) 14 4 56 100.8 minutes
Total 40 100 180 minutes

¥.

AT . FATART HEAT ATATHE JeHT MTHFEES TI.UAE. B FARTSET

aiferer T FrwTeafas aeer Werreee a ArsHr MARTSERT i gEnT

TR |

ITAEEATS AR § I TGIFR G -

§. T T, g T FANRES SR 0N,

R = e, qfearar, awom, fagre enfeey v W,

3 WY FIGEEES TS, T AEEE [ GFH 9qH Algorithm @ FaTT
T T At iy feqraes T

¥, HHET AT | ATHA AT W A4, @g T Faed i awangs <
Tt aiferfamT e guwTEE UM T @ T

fafrsdispar anfererteRl Gfeell column & T gEdt TR PrgeT fafve
HFEEH AT @EE TN AT column F A AvEETr T MvHArE WASE |
ST FHN column FEAT Ta@FHHS FTURE TReEReE M SIvasT aees
T AT TEH TYATTERT TGEAT T TIAEEH AGHEAR TS0 & | aFH column
HT T ATH T ATFARES (53T 3 |

FIGIEL L
F) FRA TGS FETH famdieEdr onfarie ofvamer et Pefirdrer
e frafor TR 3 | gETeER IR qaR aHE |

@) FHT R-30 HT T foremedt FANT & I FRATRET grT R@oET w5
freg afarspr s e, @ Pl anfrer frguar g w@gen <
AFFARHT T AMAHTHT RFHT AT METHRET o7 TR |

i wfrsdT SreETed R



*.9. &g /s T R T 90
fvras  wvdt  frwgew  wed

9 THE (Set) g -

B AEF (Arithmetics) W R0

3 gFtata (Mensuration) 9Y 9y

¥ et sfres=sere R0 R

¥ WY HERY qYT LR JGRAHATEE iz %
(Linear equation & simple inequalities)

& TR 3TeRIde® T AT (Geometrical 9% 3
shapes and measurement)

9 Preprortafa (Trigoniometry) 9%  E

g TS (Statistics) S 93

! qWTdr (Probability) % 10

M frmratre qEw afg e egmEe A qreEa R SER we
AT faiTraer afve™ geaTeR AEF RS F=MT e T e
gfaes TR IR |

wivre wfmemdt daanTir



s I : wmaw fPrfor T ROt (Test construction and Item analysis)

I AW R Aegtg weNTiee Prfhfe srwe 0 waw g
F) FHA TR T 7 Fasiwares q@re,
) TOTHN GERATAR THAT IEAEE forwpor w8 dmra,
M 9T fATENr (Item analysis) TH af#T qATIT |

s m :
F) FH TYAST T T4 qwar
®) FURAAAT (Performance)
M JI7 Fyswo

3 Rewasmt sepiwor
gt ot e framor 7% smewr B ) Prerdfeeemd Rrawr qraTe fawre i
TR AT W R AT fA e aeer Wifes qor fafea s gvees
T, FFRERAT T W= F T aewr @ | awdy Prardtar feeeEr aif
WY T &9 AOAATE TUTESIGETHT T e yh mF W qvvee wet
TIIEE T TR, THET MR WY T ! e R e qaeedT aw
feeue daree whoat 49 @rer, TeE wadt 1)

F)  FGA YEAST O qur Frdera
&ﬁqﬁmmwmmmmﬁwmwﬁﬁuﬁm&rﬁ
m.mwwmmmmmmm
AU A9 W Tviaew AW wfedw © fruer  Rrofaee ofv gurdwer mmg
Wlﬁﬁ%hﬂ?ﬂmmmvﬁmmmﬁm
araﬁﬁaﬁﬁﬂn%ﬁﬁﬁmmwﬁmﬁwﬁmml
T T I §HB {6 a9 qves FEn gron ¢ frfee Pritvaree # g
TET A I A TOT AT Ay e Prdroares e -

1 FrTder (Discrimination) 3 "@r=fdaaT (Relevance) 3. FI (Efficiency)
¥ HTAEINEFAT  (Practicability) 4. aATwer (Adequacy) % favagergar
(Reliability) 9. aTee (Objectivity) 5. G¥aT (Validity)

i et Frerare 3%



300

9.

fd#r  (Discrimination): TS @A gEHS a»ﬁ afr  aHEE
TASTAREHAAE TGH T TIGAEES LU GIATST T gIes | Jqar
TEA JART TRUSHT 999 qg7 faandivl Iw) e | T Aaen faandier oer
fe Ao gAICE | TS TULOHT FITUTH TS TITeEAr faRdreRe e
TS | TYTEEHT BAICH JTER AfGH, FEMERN THaH I FATSA adqr
gewel fATTAT qatre Treee SIEes el fasadien v Aed e |
Freaf¥ear (Relévance): A Jree FRUATER Wd @+ TIAED |
frmdir WY, &WAT ¥ WEEEN AW @ @EH §I9Es | a9d 9
areafad SHEaET ¥ FN @R g U IR avas § | I THRET
q Rpell =Tl ¥ 30 UH A IR WY gATSEl JWRAT § fEet
TS T, IR AT Ty A7 4 FFel oraat Fia I8 T T I¥ 9]
T A | T=N e yiaeieariar afefie g ufw @fa? smavas g0
F@ar (Efficiency) : faiRer @ awgmafafvs @ifucst geasedl 9 T
qU &FYHAT SURE® (QA9F WAA AR 9T FHAe [Nl Saar W
iy | TR Toemdiar <REE Wi aier qeEE dreus Wel dreg 9
FaE! faerpe grgn | wrae faardia dfgeer T eargw wih, Sevg aun
it T9oeme e e FATEuST TIAEE 9¢ RNEdrdl 0 §g T
TET YEATETS THT TyAH YA g WEBRU Uae (R9R) ARSA -
“TeT] GLILTTR! TUTHT QW TR FATAATR! HIAATE FE AR THIds” (In
judging the quality of a classroom test, the matter of efficiency should always
be considered)

EAEIREAT (Practicability) : T I AT TR RTHT geaare afq
T HH I GEY AR GRS YA T 9feeg W & g9
TIEINRE B 9 Aiheg | TR TR HATH! O [ F8E §II88,
. TIIFAHT TIAGTEE T T TR Meyaew aar fqygia w7
AEFEE Jeoi@ TR,
o AEHT FEAAT TWAAT I JAGEHSAFEE Al FAATH (HeqTewd!
oo HIH,
o =grEt ¥ faremure fafaes fraicor i,
o YYTH TUTE T [ARAEAT R @ F9qr T 93 e gty
THTE AT feRfaHe,
o JYFHI WTYT 93, FiyEa 991 gurg I I,

wftra ghwendt Wraarrdy



. YIEE urEtreTe freTierae |

L. WﬁT(Adeqnaq):ﬁﬁﬁfWﬁﬁﬁ?ﬁﬁWHﬁQﬁwm
JEEN TGS | Teed gwad At qaiadrens AfiTes ATl
T | Y UHEE 8 YEA WY g UMEE Y R A TAi 9reee
BAT T AT T FTHER faer gAae g8 IO qaradn 3 g
FEH § qRA | a9d TOAUH FeeEd vy I fanaeaspear g
TYS GAIA FFH §IICH, |
frraaaar (Reliability) : T ST SR G A AEF qoATRE
IS, | TS A9 AGHFAT G FREF AASA T qqA ey erwan
fFem T ¥ EORE | 99 JTCTEEAl g uwewan X fafrewar @
frrgadaar & | A TP ARG qIHIeH TANT AT 9 9Tre
HT AT ATSH WIAH JIAGEATS 919 BT fagage1aarg<s TEAT Tt
TG |
TERETAAT  (Objectivity) : TRMEATTSE TEEEH TWIEATS ~ATFO TH
TYAeRds haH aRaal T8 s | agare faardwes s
FEFTHEAR ATIRAT JgF IS e ¥ fagaaeraar |9 #aw &
g, | faeavTa yeeEare qasarqds AT ¥ SR RSO IRAT FRETIAT
T3 FieFeg |

5. e (Validity): S ST9ER TR Y99 TAISUHI B T JAS OGS
FAEAYEE ARG WA W I FUA §8 | IITeE SeqaH TR
frrior e | UG aRTeafaar SaToEr T & WITET YIRSl giietaar
Y BT IS | T & a9 I faardiewan W qUR TWE IIeE 4%
TYE FTAAAFEEAS SILh g7 TG |

m (Performance) ~

THEEAT w4t frerae e faamdteeer qden forg | aftomaer @w fandes ow

T | 99 faardiees w5 woa faw | A fraww & fraes fafa €2 s

freg fawmmer yqE ¥we RO W1 @ 7@ ol afaenen® e

frofgesrar s Temn fafvea sge < T faendterE sepel W

frereret ITFY AT ®ATRES (Subjective standard) ¥TE AR WA faamdieEd

HiT ATATAT THT AT AMH W T FI 8B 9 | THA Subjective a1 objective

witrer gfvendt ST



fgT 7=
Illm-’
High
Co

v
WA ITeter
WP AT J@T T AR et REeR @ | ot guetusr Praors
AEREE B g7 TS, TG = T |

FTTrrrTT T i rr i

dobdol bl L4 L L o f L e b b1 g g

"_'Tﬁﬁllll T

v
Q¥R IqAfRT

Low

standard TATHT AT ATUTTAT yTd ARTITAT Porarredt @y sraet T @A

frofar f & Performance @ fawamwr &y |

g. wwmmmmmmmﬁa

T. AFETTER FATIS AT RF ey |

FAT R W IYH AWAF qhemrAr e fremer difreeT 0 weEewsr o9
FATH q0 frardiee s e farw 1R &=y

mwmwwmwwmﬁwmm

[HEEFAHT TS
. Praorar R,
g fveremr

M

LR

90

AA R IR S O L U R LR T

A A A A A A A A A A A U A A A .

AR
qu

FHAT
LIEE
JAT

S X S X S S S s s X 4

1%
1%
9%
9¥

A A A S A A A A A A A S R R R v

X XV S X X S S S v

qradT
NIGE

/XX S S S X X s s /

Wﬁv///.//xx.//x/./XJ/./XJ//

S XXX VXV S S s 9%

W‘“ﬁ././././//x.//./xx./x.//x.///

fepeor

X
9%
®

XV VXY X S S X S

o/ XV /S X X /S X X X X X

e

F) T A 3 B HSARER BT T ?

T gRmerreft dragrad
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e,
T¥F A, 3 B qEr wAw & frad awemm = g
s et @@ = qo

X9 @ varRisw faerdt @ @
0 R s ot | gem

®) WA A & # rdeogEe 5 ge 0

e,

Ur, ATiIeell Q9% Framdred wrét srarw ey faerdt e = 3 s
Lr, T 9% faamdiaed a8 swR R feandier @ = R o
Un, Aifaestt R0y faamdier oo ae@m = 3

Ly, Tt Y9y faamdrer o ag@n = 3

i< g=E (P-level)

+ L +
(Discriminating index) = U+ La = R _ 2
Unx+ Ly 3+3 %
-L -
fadr@vw T=F (D-score) = UL 333
Uno L 3 3

T fqeRuw el S9AIER TS FETER g

o YT famdie e S fo,

o AfikEE AR AviEg T,

« TAH T GATH T b

o TETH HISAERR 0T TS,

o TETH! SO FAF TAT TS,

o TR EAHARET T FOAGRR T TG GoFF STHRAT KT
TEAETE TG 4, AR T T g9 = oty 1 |

Tt wirendt Sraannh 303



F)

30¥%

v fredwurer Jugifrar

. faFEEaTs I TS IWAT TEEH |

o HETHT ZARTH AR TG | FA TAH ST FET &6 < IABEH & a9
T TRAT AR A g [aardigea Uy qrd fawrger aiaes
qf 9Tt TS |

o FA JYART FrmdiRr d FfEArs @ A AT T | A9HT IAWRAT gy
FAHAEE (T . dafws Rreror, Io) ey dgar wiveror anfy) F=arer
g, |

o Rrerorar ganT T fafr @R @ smaR 9B e

o YYFATE IRATSH, HOET T IV TAST AL TR |

yffaaw -

qurger wftra Rreqwr faeprgr wwwr faandieeer Suaferer a9 W oavEES
frator TR AN | IO qUES TR T TR IS HART (HaAH g
TET 7 TS IRREY | Mg d auEs e WU Teeee e
IWEAF TWeE gIea | oA g fawaAr @as ST T9q Qe
TOE Se ~F @S | a9 CA.CA.E. T 0% eHT GYAIAEr T4t
g qER wosr fafirdeor afeeraERer AT TRE RS & | FeEaT
TR T SITH Ireed gawd THardg |

Y fegUe ST & BT ATURAT FET & F AN AHAT JYG9H AR TR |
JFHT AT IETT § AT FEEUH & o &Y. AR AHAT IS qEaAnT [qar |

nfrer wRrendt ST



¥ grArESr IO Repg

TF %'
[(2+2)x10 =40]

. %) feguar qafer g vl Frefetes e i AR TR

i) (AUB) ii) A-B U

g) USRI TR
X -x-y+y

R. &) FA TR

23 =1

g) T THEH

a2 2a

—_ 4+ ==

a-1 l-a

3 %) U e W@ T y - @ve o e

2x+y=3

g

rorer gfraoft draarmiy

) WA THEI
%/16x5y7 + 32x2y4

0¥



¥ &) TIA FEAT AR FgEr ¥o P S e faendt qemamar 0% # W 1
FEHAT o1 s fag 2
@) Y0 Fhwed  yiaghe T ¥ T 39 @ oo FHeww € 030 # ™ fayw
e Weg, WA R e frga weww whi fards

: m;mmmm%ﬁmﬁmxwwmaﬁﬁmm

990 X B WH E@O@T TR (HETeer |
@) I TAATER R A 4. ¥0 ud q.fA T gue wmowe wRiy vy A

3 W qgH IUTE (epTelere |
% &) P feguat w=amset A Heateier |

45cm

\

®) TITT GHEWT EH © Afere®H die (@ M) FEER g W @ w A
arer TRepTegare |
47,61, 15, 34, 56, 22, 40, 67

F) TIT AP TSETAE TS UFST T qeal | Gl Tl a7 [ g1 qeAredan
AT AMS TR |

@) T I Y SIS BT T ¥ SIS A qAeE G | GE A6 AQITATEhT
Tl Tt FERT g gRITeraTans ge e ERreEre |

s %) Bt A ABC & L ABC =110°, L ACB=40°, AB=5 cm ¥ BC= 8 cm ¥¢
et ABC &1 85 MeTe(ery !

30% it gfirandt ol



@) feguet Fraare Sina B AW farsAER

e Q
R. &) feguar P ABCD wSer avf &1 1 afy L DAF =25° W@ £ BEF &7 H19 9«0
a=r|aa?§m { A B
E  C

@) fesus FaTar PQRS @Wer = oSt €1 | RT LPQ @ | af¥ PQ =8 cm, SR=6
cm ¥ RT =4 cm WY AT FP{AP AT T TSR |

90 %) fEzusr ferawT ABCD USer GWMIRR Iqds & | BC =« & | aff L ADC =
55° 9T LACB % W9 9T FSHRI |

aferer giremeT AT 30



®) feguat faawr AE = &1 | AD 1 BC ® | fag T8 : AABD ~ AACE

I T 15 X 4= 60

19 %) faamdtess! T3 FHFAT 0 AT FGT TgTSA, 9 T A IGESA < 96 FAT
TR TEES | 9 STAT AT TGRS, 10 AT T AT TS, & AT or@n
T TR AT 9IS T 3 AT N T SARTEHT Iwe |
(iy S TOATS JFTTHAT T[T THE |
(i) BiaeT I v gege 7
(iii) =1 S faardies &7

R
3a'- 8a®+4a%, a’- 4a and 42 - 10a° + 4a

3. AR abc 7d MR IR S 9T TANOR TR

(a®+ b* + ¢%) (b + 2+ d?) = (ab + be + cd)?
¥ FIA TR
1
b-c a-c¢

1+x970 4yt 1+x°7C +x

I TIST AR =rerg aEred=T 2 AW gd g 1 ot @Y sraaet fewd o5
I g v smaas MR @ ameE |

305 T gferemdt Sraar



1%

99

9s.

1]

30

9.

R

Bt F @ 4 feTA T e W@l e o feAmr T wee | B s |
FH I fTa TR grEg ¥ atd w19 Wiee fqedg 9 @ am ge mat
Ffer ferar qu &ren 2

TS TEEThe HH [AEF o0 HIHIHR ¥0% T ATy TG | a9
T [ fqaires 4% ge s I I AR giaera e |

A & Y000 [T I WeFH T T 3 a9 YO T ¥ 3wyy wr P
TAT WA FTOEN X HiT &l ?

a« fera feguar g g Amas e |
<+ 2iem

T

30 ¢cm

:

THAAT FAAEAFAT  ATHT OBl GAaTe TEFAT ARFUH TIST  FIHere
FAAEA T JEH AT §0° 91Uy | AR FY FR GH BIIE Lo FraTa!
AT 768, I OXH 915 T S erg |

fegue qeaTgera! smaTAT afeel =qEty oo SOTIEE |

TS 10-20 20-30 30-40 40-50 50-60
Ferarreft 4 6 10 7 3
LEEA)

~

feraw FRMATR w@A PQRS T TQRU U9¢ MR QR ¥ TET THTFIGR (@EE
PU T QR 9 A | YA HE9 |

(@ A POT = A SRU

(ii) [JPQRS &t &76d = [JTQRU ®! &%

Tiere qitredT SreaarRiy 0%,



3. g« faguar faamr ABCD uSer 1w I & 1 afs AB=AC wT LBDE®
FtiE AD 81 WY fag TR

¥ THT AN WXYZ AT LW+ LY =180° g8 W warery fag e |
(AT3ET w9 o aTSAAs | guwr adeny FRA 3 4. s )

W e feguar AOETEER F@{S ABCD =T THeE I ST AHEd! aAE
FRIET A T TIT PO =0 Ta |
AB+BC=5.9cm,CD=AD=6.2cm? LBAD =60°

AT I TNCH THAT AT HFAT T{AAT 5T T | ITh JYATAB! THAT
FE ATET ! THHT WHCH TIAEE FEAFRT TFRHT qTIHar 7 faguemr
YYEEdTs faRad aifdesr J&a T8 Jax foegew

ITAIEHAT/ 99 W, ST 99
Knowledge

Understanding
Reasoning
Application

Problem solving skills

390 Tty gRremt Sl

(!



qBuR R
TTAF TIEE UGAE ¥ AT TEAEE qUieens Sl §hg ! A9d TYA [qed
AT O SATARAT Ae(ary |
TAHT P9 ¥ YIB! TATH 1499 :

q. TIST AR IAE 7 cm B | TGH AURP! &§TFA 54 cm® B | AV
Paferrexa! SaqadT aRTaR X T =19 Ha 676 7

2. Ferame Prqeet & MaeTere

% GRS TR

2x*-Tx +5

¥, WX TR

a’ +ab ab

a-b ‘ a2_.b2

Y. BT : 3x*-2x-8=0

e yRvendf SaReR 394



TS 1 : ARITEHTHT ATUAEE (Assessment instruments)

R

W : T SH FAIIG FENniEE FrefafEa srfes T qew gaee
&) TREET AT TR ARATEHEART QAT qiE=TT I,
) TAGHTH AATE TqH AOFAT T RrvaEmartt g
T .

e faamas -
*) TRHT TR A ARATEHADT qTITEE
q) HAEFTH A, F=iiEw T fvEwdmaeTE e
T -

fRrerqaraat sepwToT

Tt T TR AREETST s

frarftesat faargare amim Mt saheresr aAETE qEmRET T fatwer
WAAEERT TAT TH9d &8 | 390 fqardffess ot T shiwaes 39
B 7 qUE FRRTE d | A gfawess W, @9 T sgaErawl g |
e fregwr aTE W@ R AUET SteREEWE gIAWRT YEAH W T
Tl sfuer fafed afem d & X g Tl we s e AT
SULTH HUATI AT T ATEROE HATEFET T WA g g3 | A& @9 qar
TR IS & Gra( ! THGA [oAal AT T 7 | g8t Jers
(1R%) & fofiea afemgrr st Fafen fawrg gfameeesr g Farger P
ST JIATPT & ©

QAHF AT 3T |

FEATIAEE : TAAT FTHIT, 0, FIEA T ITHTHT IIGNT 310 |

qEATTaE Y8 (Social attitudes) :  FF IJTFRH! (o], FIAH T,
HEDH! FEITTRT TFATH, GHTART (T HIrT &1 77 AT 3ATg |

e - afere gftreet SraaTRdr



EElGE] ‘Jiﬂ"l’ﬁﬁ (Scientific attitudes) : §THT (Open minded), FRIT T THH
FHT FrAYd FagAefiaar, @S0 T A7 (An inquiring mind) AT |
AHETTE (Interests) : A~ s, aif=s, dt=aters, Tofrs, amifas,
HARSAATCH S TaW ATIATIEF SaE

ATINAT (Appreciation) : TEHA, LA, FT, AHEA, ITATAS AR, MARF
9 (T Ptes, @iz, viwee, =39 swEw anfy) @1 weEr W T
A=A &

AMATATNF  (Adjustments) : ATAHATH GEH, FUET T ATATIATI IS
IIATE®, WIAHR  (Authority) Wasr wiafear, wmwfws  aEsar  (Social
adapatability) g 1

A A7y g&qa Ruar sfawarear A # fofEgd qhurae awE g, s
JIHA, A TATTHA T AAEESRT TARTATE AT AT AHS |

o= faemeewr W nftra Rveror wf@ geaTgmET SrrRraan frers 7 Rramftes
AT A I qu fqwmas Soafersr JEmar wieg | geEae frard?,
Rrer 7 faomaeg deid s SeEr et g ) T s i
Rrsrorar RT qeargFAaTs T AT ARG ATE ITIAHAF T JTA RS
HATEHAPT AMT THATATE TTH TIT ATIAB! SIAT 618 T 37 araesar
HTRATT ATAR ITIANT THIT &3 | HFSHAH 8¢ fhfamea wiafres festaa
wo afq g i Rrsmees faardter ARE@dAEr @it MEEER anmes
ITART T ITRE &6

frardier Teqel wifq g Prardamaet sEeE 8 oqaterd saead
foparar @sT T,

Frafra &qar framdieear Affgs oiar e at gas g T weer
FRART TSHT I2¥T AEIHT TITEE AT,

T fod 7EaE amaeie A i 7, gfatear a9 graes R 7
qAAT T,

nfrer afiremefT drqanedr 193



)

Eal

Sl duar, arfiwar T rraaar

Validity

learning-level relevance

TS SH GLEMT AT TYAITAT WIATATAT G el [UEE T Ioorg TTFS |

TFITF HETTT TR

AT (Validity) :

S JUETE WYT T GINACH AR WA T A g @ ¥ g ar

TRATLR AT B | AT T Frative e gusfees wror WO AgA

GEATST qHF gI9es | A0 fAgiika Steger Aw W @ & @ yeew o

T JETATH O & &1 | TqS HATGTINTE SAT=ROT o1 T (Psychological trait

or quality) ¥ HAG JEqw== (corelation) TITYAT X FT m HIGERS

eI TRaaAET § awa fafw T FwEE g |

Y& AT TIAH! FEATATE AR fawror T8 B afeg

. e &= (Content validity) 1 w9emer Juama ffte fafrs givaes
q faygaeee SUgRh JieT™ e W Tuens B fwer s
FFG | T T TOET ferfie SrvaRsaTeT SUety w1ae SUTSIE
T GEATIT FHICS | Ie¥T T TAewars Qeaway e g Are
A FF g | WeTH e fga Fmw T WS Tee ger qe

nior wfrendt e



frrrsees diees 1 o9 787 q@ JivgeEH g R T
frfeesr arifye ae@ spamer IR R 7 adearey Pt @it
Frmfor {wdg | ATy Tlemer gvewsr qEAT T Premagerer
ATATH WA IS FIHRG |
TEATRF JWAT (Costruct validity) : TIATHSF TI2T AAIATITS gTCOMH
i EF qUA TR A T awwt e Y s
AMEAW AT VIR TERAT FTET T FIATE FATSS | AF A=EId W
ICTEEH! AT T THAN 73 | Tqq T THETPT rgwerd fades T
AT TR AT MG TAA THATCRS AT WOH A | By qfy
At e & Iuefer ofer 7 o vl gewa afey Rrow T
TlarT ofF FEW @A adr g8er 3w gfen whtE | Ao e
gfeer 3 ammrem T wfem 1 ofker, wiem T SHesw smidem
FHAHT AAT FA 3 Afew a1 eSS semE ar Praw T 9, g €
I fadyareEsr wraEEr TR PR T drarer ofwmr 1o, |
AR IIHETF ATAT (Citerion related validity): TF 96T Tv797 a1 g
ferardier o qur wfaewr g7 =aRRerd wTYw TE 9N @ A
AR STHERTF JUAT TUH A | T AT qEwrarewE 7 awadt
T g WITAT SigH qihes
%) YEHYATHEF AUAT (Prdictive validity): T FIATHF Juarer adwm
et wlrerst feemfier wirsred e et &Y ar whrsranh
T FETE TGS | T S rardfer it @ w7 frakw g
W Ol qQMTHT (EFONREE At Woswr Wit 1 a9d ogar
qhered  TEeE  MREtEest  qferer  Afterdw o e TR
EAFAATHE JucT Frerieg; |
§) FWAAT AWAT (Concurret validity): Ht THaTH aR=mr o Frarefw
AU EERATIH WAHAE FHAE! JUAEE ARG 6 |
forardier qO&MAT OT<T ST HTF & JEH JASKAT WA gunr
TR T AT JIAAT FHAAAT FUAT R AT | (I I WO T
[T o3 e TSl TS SHIAAT STOHT e weieTers
T Wit 1 @A ued §iv ar ewarmr @ttt e wemeRE

it giremdT Sraanrdy ERES



QAETH] YTATEA ™ gATHF e (Positive correlation)  STU@T
TETHT ST YL GHE] JeaT TS /IS, |

TR | JUAT T ANSH TATEE AT A w9 geerw 818 97 aw

EASGIIIRE
IR ;. TES Rierde F@T 90 F famrdiewad 9o W s
Terer oy e g faavr T ErR arear
gfesT Téren T gRTET
frardt  gremy X wW g Y ®9 R2 D=RI-R2 D?
R1
*F 75 2 85 2 0 0
g 80 1 75 3 2 4
T 65 6 90 1 5 25
q 72 3 70 5 2 4
T 50 9 60 8 1 ]
E| 40 10 55 9 1 1
3 68 5 72 4 1 1
Sl 70 4 65 6 2 4
= 55 8 50 10 2 4
el 60 7 62 7 0 0
r=1- _ezd® _, 68X [ 2d® =4+25+4+1+4 1+4+4=44)

N(NZ-1  10100-1)

264 _ 990-264 726
10X99 990 990

0.73

39§ fore wfrendt S



¥ gL Faar fuRer 7 fre s fa i
r = QEAEHT T[T

D = %% Mwrar

N = faardt wgen

Ferar Fratzor s

r= 09 3 | T TR I= duyar @F
r=0.8 g 0.9 I= =9 JuaT WH

r=0.6 3G 0.8 TN I=AOoSF JgaT RH

r=04 3G 0.6 T T a1 FH JUaAT BH
r=0.0 3G 0.4 T THeH FH I4AT TN AT |

TOATE  FuaEr gAed T qlen  geued gawed qdql 9w

FEgaRaes Ui gaaeg ST e B

o TATH JYAEER (N, TOTHT FANT RCH w7 qmE@ear e,
FIGHIEH! TR, TEATAF TLEAT T FH, JTNEEH GLHAe® (clues) Y |

o wrEEfavg T e fafy

o TETH IO fad T, Ao T T A9, sSgeaa! qyagHEdr

Enil
wirendier wateafd, A, TRIRG ST T AHEATE a9 ks
feafer
feandier 93z, fag, draare @, e, qmifas @ar st gt
T |

qr=iHFar (Relevance)

AR B0 el Tet e favaasy ¥ fawe =) g@w aen iy |
HAI TETEF AT Feifed wew Tl e @ T PralRor e srvaeed
e v T fawrew dered fAwa g wAaes | QIRETET TIire
fasraasgan feardleear dafq awe ®q@T Bharsarear afeg wo, (oY, awon
freprar, WEET==g W ST, AT W, TUATERS 49, @Y ¥ §SR, T4 (

wfora gfreamdt ST



BN

IraT), fastarers @earget frerw, aueer ar @ T Sege) &g fair
feramdfer yrer T qvereRy ST sfafafre T g

frvaaiiaar (Reliability) ‘

= RS fawEs qe o areiie frvgas T 3w Afrerer g
FieT | g i Ay e ofw g7 @fed s g ) Rrraedr g e
Internal consistency ¥ Score consistency g% g1 AT S |

afe qIer A quidend T A=GA ‘e a e Raeer faeg @ wers
IETST  qIE FE IR AAT T FRBEAWCH B 17 qurd qrefr wAvger
TH AR RS, AT JUTE TRaArE e s frew arerwar ¥ 0 sy
Frfi FaTw FEAT G, ‘AT T | I FHETIAREN T A AT TAT T
AAGRISG T FAITAT Bl RIaT @ W= T 97 AATE 46T 3 1"

gl aIEH AT M A & AT Egw 7 A HATSAT fqaTereE T ATRAT
FiFue a=g | TS qrfEr wATTAE ¥ @ 9 TR’ Internal consistency
TR W e

AT TIET IETEN AT T TR G Ay -

THTEHT feguar gSer YT - feguwt wwew Pngeer twreewere faamdees
TGP ATHA AT T S (algorithmic skill)

I JEITHT AT 9 TR MTH JYAIT TS G

F @A 5 aff, 4 IM T3 Af o U qEew o ST dew
WG qAP! ATHIHT AT feqra F@EE |

SATHISSTHT - TUIEH ¥
A =" bh H TARTH @NT = § ATF
TOMATHAT 4T 3 F JE0T MRCAT = § I

) 1 L E T SR



eTEe © AfaTAT (g TiKE) = 9 aEw
TR = © a1 q.f W = | IEF

§. 7f¢ LB = 90, AB = 6cm, BC =8cm ¥ AC =10 cm WU Pt ABC 1 B |
T A H ThEE eier afewg ¢ aee s A T dETeTE |

TR - I ¥

A=Y bh & FATH AT = 9 AgH
TUHETAT 63 8T TINT TRUAT = § ATF
g% Y wfEgwHr (U@ k) = § o
&R = ¥ T A QA = § s

ESIET 999 ‘F A GTATS 9T @' HT ATy
gk 3 ¥
y 2
] 3
L L 3 o)
THA q ¥

>

e | @R g 2 s ®R fied e 9de ) e v 9 9e
F TIR T GATH THE OIS GRS A T A=S T 7 qel 99T F
STUTCHT €& @ IS qR THAS AAE Ewg | B gY@ ate Be
A AR TR OGAAS TR a1 qet A1 qE P gqeterar
WWﬁWMIW%ﬁﬁWWﬁW(ImemaI
consistency) TWUF g |

witre afvendt draarThn ENES



IR0

7fe fesuet STRERFEE 6 G T TqETE TATINATHIETT JYTH scoring AT
IR ATH G 97 Scorer consistency WUH g3 | FEAlF 79d wRA
AITAAT THIRT T TAFT THAT Wf 9 score AT IWIHAT A1 | adS
Scorer consistency FIH TH TAF JAH IJaH A o7 = smmes
(Scoring keys) AR TRl A scores FT AMR FIEE (AN FIIES | T
fafTeaTgeh SMaRE TERT T AP IR THE T O JTATFAT AT <
TFETAT FAH FATS, |

T fagaEAgar o amee fafres FATER

1.

qdreror g fmer fafir (Test retest method): TS TN AoyaT qYASTE IE
TEH T 12F 1A T A aderEr rarsEEaa sl aEaiEe T s
frraamgarer /oA TR 1 798 Mafauer geavers ferarer s
(Coefficient of stability) W5 |

AEY fafr (Equiv lent form method): IX fefamsr 3¢ frfi
qderrare s et s smrer favaedmarer we e
faftremg awey fafr wive .
gafearae faflr (Split-half method): T3¢ T8eTeTE T wrmw R oY &
AITETE W T<gesdl Jeaa~ Hare fataars awafpmem fafr whees
g fafrmr faer e F@ F @ 9 A F AT gvEEE  §WIA
FEAEERST gAIE | F9are FTAUE FegaAas AriE THEIard!
¥ (Corelation of internal consistency) Wz 1 A fafrae favaaiar
AT NG A AT WX T faeR qeeT il e i a1 geand
& AT TR A7 T AT e ETEA 96 AS A Al 1

TATTH ATIRE THFEIATH O FHeA®r AT Spearman brown o
feust T T Kuder-Richardson & fuat gaet ganT 7 |fw=g |
Spearman & U T : 1y = 2n)

1+I’“

W&, ry; = Total reliability
r;; = Reliability of questions splited into halves

it et S



AT Kuder-Richardson & Fruay qT:

= L[ 1- M(n—zM)]

n—l noc

W&,

r2; = reliability coefficent
n = number of test item
M = mean

o = Statndard deviation

Wwﬁmmﬁmleﬁwﬁm
Wmmiﬁwﬁmﬁqn

wﬁwmﬁx;mﬁraﬂw%wmn
ﬁmmwzmﬁmmu

iy afyrens draarfr 39



fagrma adEo

faumra qdveror

IR g
wéreror fafr ‘
(Testing method) TepT Ther  fedeters I w

ey fae TeT

TRATHaE Iv

frreee fai e T ——p e T

m

LT

(Evaluation

¥
Sofy AT9=

FATANY JqAEA

ardreror fafr
(Non-Testing

wfraror faflr (Testing method)

q. PoremTer qveror T 9N ¢
Firee TRHT (]I FER P TAB AR FA AT AT
RFTE PR AT STEATEEERT AT O €8 a1 AT S T
(Something at is influenced by or based on personal opinion or feeling rather
that on facts). TEATH TRFNS Tgers w1 7 @1 T (Existing in the
mind)" TYE T | T 9T TR I G @ s i sy
T PEREER ST 6T TSR, X SEE! (O frraior @i

Tt wRremdt Seanri



TAHFH ATHT AATGHAT, A6 A [qoreEs T9@ I6g | J9are
TOTCHATH! (TR FTEHT fafauar andg |

9.9 fraaTR® Y9 (Essay question) : TUAT JOREE ATHT [AIH@HT &qH
Afg=a Iwes fawga gam | farandier sy faeers, srpTa, W e agerd
foeqa & qEST T qER TKA TG | IO B QAT S A
1 framdier @ R 1Eg |

9.3 frafera gfafFar 9¥ (Restricted response item) ; T & Y@ &9 T &7
AT g8 | ITEE TFGE AT 0F SR8 a1 AT [SIH 575 |
TGAT ATTIA FIEE WA g | Tt ARSI Joes T8 TR g
T |

R FARTT WY (Objective question)
FAES WP (1R]3) AER GRE WAD T G a1 F7q & I
THAT AW TB T FqAE &7 T A IfH=8 (Information that is

objective relates to or is based on facts and things that can be seen or

measured). TEHTT MRH AR eE FFIRg MR g7 X AR
war ¥ faemewsmr wafaa ﬁﬁ'{ (Existing outside the mind, not

influenced by personal feelings or opinions)

9 TIYfE YT (completion question) : WWT‘I@WWQEET AR
AR ES TIAT THYE M= 1 AEF AW T QT TG a1 qIer fairs
TR Fefis ¥ faftre IW g | RS ageE @ SISET W9 qY A
TR ITRIHF Te7 Ui Af=g |
P T FAA (1R95) FEF JER A J¥7 A9 qeadT gt ga
T AW AP ¥ AN qeEe A u9er atgEr #1W weg o
T @ el awar I Etia g T @ e s ot
feprifer AT IR B TR TR TR R g7 1 @y faew
T fafire T afietor waw e amar AT ganeT IR |
fratera sfafear we= T o Sotcas 9wt wee g | afeeier g
TE EE | TYWT SEUA K, AR AT A{SE ANPUH S | SO
grprarg frafaa s | X 9 IwreRs gvEer IwR W @fr
FIHT THGE R a1 TGIAT TFeT AT Hg= |

'Q R fe-d9fms SR W (Alternate response question) : I=IT YYFHT TI(
FAT TG TIH TE IJOEE g | frardier Suveend faw & a8 A

nftre yRTedt raETh 333



RY

A W AN GEANST | WIS qE IWE TgAEtEE I (Two
response multiple question) 9 W= Wiftwg | THeTE waAT=N T ehe=w (
1R9z) g&a FAfr=a SO 999 (Fixed response question) WHF T | TIAT
G ITEE THIFA UM ATOAT IIREE o | A TR Pt
TAE AW GIATGH T FRA S YT T qHal a9 IuH e,
sfiyay, favara, g, sfe steT gt Mg |

R} =" AT 997 (Matching question): I FITeR! e 9T & @ WA

AR . SEAR TR (Premises) WG ¥ SOV WRT WEeATE GATR
(Response) WIHwg | ATHT YYAe® ¥ JORE® (QEUH g~ | Pyamdir qoeray
et Swet W tEdem | @ geea qe yaer fradte fafet
TEEE SIS THRG a1 gaad 9T e & |

Y. FEAFEF T (Multiple choice question) : FFEAGIAEF YIANE T

TRTT FITeEA T ITH TG | T8990 g9 Ferfaqwrar 9= Afas
PRae® AT FHRE | wn qhen, faeafrareasr awamite ohanes,
TG TGS TAT AT AT QAT AFATE TLET TART TR, |
T (1R9R) ATER LT o aTTaHT TEIHeas TO&T &1 | a9
YA R AeeERS X AT 7 TRIReTS e ey 7 giser
IAH ATAR AT e |

TEAH AT TITAT TR T JUREE W@ 5l | AT TV §E GUREw G5
T ¥ IO | JEAH GUSHTE stem I ITRH! @USATE Alternative or option
witg | 7= frgeree drTIRT 99 gReR | g faedree fReeY T At
% 9US go | TAeaT faseaeTg SR (Answer) ¥ AfHeel Paereqens faeds
(Distractor) |3 | Yr&mdier 799 921 feguar faeereewsy faiems ok
Ferr wds | fawvers IeTE W@ IRYY UGN T g6 fava Ag
fererdfeeat e WET SORETE 'S o |

Hifg® T (Oral test) : Toxke goneat Rremar fverer Pasrg 7 aferora
& AR 7 Afgd TN ¥ GUREHE 5 TS | aTeaeEn st 93
%-% (Judges 12:5-6) TIHIEEHT (Ephrain) =T ATRT I¥EF 'Shibboleth'
(Rresteram) =T |ET ‘Sibboleth'  (Fasdieran) W+t o S=ARW W HROT
FTETdEE (Gileadites) & ¥R3,000 TIHEES Teql W 9ERg | W
FHAAT &G T RO JrANEE ATIFETH] JU THUH g vara
frafzor #ifgs c@emerr & W e | AT Pavafrmemsr =R

wfere gitrendt graarad



AFEEH AR faETEE R W@ Prvatrremar wwt R =Teq
faendfemg #ifes srwerr et draran s waw Ry ar R Rrorg T
mﬁﬁwmmmﬁlmﬁ?mm
TR grte ShHRaTT Hife® SerEEeRT g amaTat iy T e |
faaremar wat areeEerd fafeaer @ dfew TrTEes e o
T 9 e | fLow E) Tewers satat e |
%mhmw@mwﬁlmmzmmﬁ
mmwzﬁwmwatﬁmmml
mﬁmmmzﬁmmmwmm.

®)  sradreror faflr (Non-testing method)

1.

19.

1R

et glafy (Observational techniques)
ﬁwwzﬁmﬁaﬁmmmnmmﬁmﬁmﬁﬁ
AT qA AT aE T | e Tad fereror
WWWWWmeﬁl
W(Checklist):ﬁm?ﬁmwﬁﬁﬁxﬁmmmajﬁw
ﬂﬁmmmmmmﬁmwﬁﬁmﬁmeﬁmm@ﬁﬁwhﬁ
WWWlﬁﬁaTﬁﬁ(Yes/No) ferfaman wlteror & 1 g
FIAFA A AqEREEE atane Praior wieg @@ 4@ g ar
=T £ 1

WA (Rating scale) : HATq ToEEET T TR AT frdeEwr
mwﬁw@wlwwmaﬁmmaﬁmm
a!ﬁquwlmﬁfwwmmlm
ﬂﬁﬁmmmﬁmﬁmﬁﬁmﬁﬁﬁmwm
Wmmmw,mw,mmmmﬁwmlm
(ﬁ%%)aﬁm“m&hﬁmﬂﬁﬁhﬁuﬁmmm
Wﬁﬁwmﬁwamﬁmﬁl”mmﬁng
scale consists of a set of characteistics or qualities to be judged and some type
of scale for indicating the degree to which each attribute is present). SofiwTaT
wﬁwﬁmwg@%ﬁmmwamaﬂwmm
mwﬁmlm,?@m,mhmzmnﬁw
ferfavrare Sofmmas w afeg |

wiftrer gfTaTdt ST 3IY



RE

3

9.¥

HIATYd ATHHE (Ancedotal record) : ITASIAT TIAT IGM & ' Action
speakls louder than words, F¥ Y&® WRT T @YX 7@ | AU HY
RFS AT a7 IHATE Ao AN JTBN FRAT AT ARG & AT T80
IqS TGIUH HAERERT TIIATE AMA7S | F99 T FHP SI9AT ARA
AR AT ARFR TATAE AT FATREATE ¥ T AT [ags | Ieg
TIIT FES 9EH 17 (A thousand words will not have so deep an impression
as one deed). TE WY wIATIW ATHSEAT ST =Afkard S 1 Framdi
Pramerg AraaAr T AR HEATEE UG, SN I (GHTE HAATS
T@DT MREF T | TR TIEEH! AAAG FATCHT IqH A,
JATAT FAeTaaT FHe® 9161 ST WEd (Rees, | TR AEA{0l Heeed
FtTEEATS & TEATga AfverE ARG | JIERVET AT FET G A A
faemdt ATt wEFEE & IIGT EIH ISP TIET Tl PR TaT
TG | HEATqE Ao Y TS §3 | A AR T AT
TS | 9 I FA AewQl FAER Aas & e qwa frde R |
Jqw 9=, gEAT au T e 1 9 guew fedie e TS |
FAEAAT HFATEET (Unobstructive evaluation) : I HTEHT ™ F ey
Py @rge |t Py T srEeER T 3 i AT @ | e ferdieTs
IS RREHT FTAAT ATET A AT ATET AT AYHH TUX AFAIFA T
frde 1itg | A TS ‘UgYT’ HATEHA (Hidden evaluation) 9T =
afFes | JITEROHT T Pramieeeg STl JUetee SN e I,
TR | A RFaTaEeE @R RFATEuRE I FAER 9 T8 | T
freger &% frae =@ der T w wd faeee S W faadi @
fraafTa SET RF qEE | FET AT AR I JH FEeE,
Rewsr aify aTET EEEE M SENGEEH a6 SHFT JARUS! YEaT AT qrer
e AFs |

W‘ﬂﬂ gyfqdew fafr  (Reporting technique of evaluation) :
FANETERT iR Y SrEaeREEd YATEHA T ahea | fardier
e FEN B, GEREHE TR TN FEE NG, A TR FHEH
qaT FEE TG AT FaeETETe TUN RIS 9iEes | a8 A iaad
TET ATAE AAEREE GO TqE 7 7 foafae THemgRT arerare afes

Tftrer gftrerdt ST



T A FEeeTER ¥ | qw fafre e s Rt @@ g e
FIUEE T 99 Reuar giaaee S IHe [RTEEA YT € | a9
TYATASl, AT, iy wfafrew @ TieeA | T qememas o
AAEEERT T FEAEEHTS a0 (ANG | TR THARFTEE ATIRTaeT,
ATHATEFA T Qe ARG Tes g |

9. ATHITTAZT (Self report) : Frardier sy aem i ghTdew Rt @y
TAEEE T JAH ARIRE Aaw (G - Rew, P, e, smewty <
AEHTR! ATFT WA A AVPREE) (T 1RW%) q@ar fakw
Fraral, FYATasy, Aawmer ¥ fEr g (Inventory) @ WA MR |
TR ATCAYRTACT TIH AT AfE3, |

R, ATHALATEFA (Self evaluation) : TI9 frardt srdemsd fay wea g |
AGAT ‘AR ArhArs fa 9= IRE ST g | o oft uw Pefawer
ATIITAETR ¥ TIT ®W & | 7 Frandte Pafirer wgreeens fauR s
THATEFT TG FqAe F& ! AT Juar ifs gy & =it g 3 3
TET HTATYIT SHH! FEl A § W G0 a0 |

3. a8 [REEFT (Peer appraisal) : TS Frandier Fiovm aeERes W
T qE qates Rrersars e 981 9T 99e arfeedrs gy e | a9
e e aderr & gt fry e S e IR TaREE
TRAT TE AN T gAEHS | qI TS AT Sr@reirar At qrde
TMH TTAT TG | N RATGHTA I TR T FAART (Sociometric)
faftret yamT Wi

% Omm FWAE (Cumulative record) : @ Jearemay fasy fafy arewr |
TEAT Y WETeEERT T TP faRoreea! qg@a TRUH e | faardt
ferarergar st wWoRfe TergsSiea T IEH qRqE GART T aigtafers s
ferferer Teer afwaas woT tfewg s afsra sfre shrs | a9
frardint R e e shew TRE e | @S geens frdiE
it shrerer ot 9T | 7o W SR a1 e w1 av afeeg )

e gt STl IR0



¥. wffeaw .
F) A GSAT AFAT TAUH ATIAREEH TR TS qUIES  ryarerger
frardtr qeargE sl FRAT THICE FrfeE oy wETEEr aardy, adver
T A FAAT dHET WA T Peer wegd AW s
qfEEa gawd TR | ammdr famr wlemesal Arareeo
Ay frafor 3 wew favdwwr 1 gger dwar 7 Prvawdaar wEw T
AL TATH ITFEEH AT TR T8 T Frdieses Faeey |

g " gea aadwe ffrewsdt quds Pamemar gd o Twoa

JIFVEE FARA T4GA, I A AAT IFear 99 fafresr givr o frame
TETATH! B, AT srafnar TR |

Re aferr sframdt iy



1S AT m (Marking scheme)

9.

&)

e : wmmmﬁmﬁaﬁaﬁmﬁﬁam@m:
F) JAHSABIH AETT AT,
q) TR FEAEER T IeAHr wwarg Prfvea
T HEF (Mark) FT faeror Wi d@mew v JeRafsr qare o |

qwﬁ'ﬂﬂ'ﬂﬁ:
&) UG HTH HEH,
@) YR HSATTER T IIHH TTE,
M HEF (Mark) #r forazor |

Ryt Fepfee

ST STHTHT Ao

qﬁmaﬁmﬂaﬁmmﬁwmwﬁwwﬁﬁmﬁwi&w
T WY qheETA Preaadier @3 1 Swqfes v oty
W&@ﬁﬁmﬁwmrqﬁmﬁéﬁmwml
wﬁwﬁwwmrqﬁwﬁ%ﬁmwnﬁwm
WW@WWW#W@TWWWWWI
W?wwwmwwﬁmwmuw

Wmnﬁmﬁ#ﬁlmﬂﬁﬁ;mmmqﬂm
It T At RS e e v g )

Fersravrer qvaTeRr g T afver (Scoring of subjective test)
frermra wéiamet agwers frvas ¢ TE[TT TASAR AT HTATIT QR
FE IUTEE Tel IorE TRUH T

it giirendt Sreaerad EESS
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9. d&r @gFT fafr (Point scoring method): STRYIFT THATHT AT FHAT
I TAR T a1 T0F TaOF & q& W T q3T6E Gedls ol JReEHT
g frafe wirdm soames gow™ 7 %/ Series of mathematical
logics T FART TUTS, | AHed fqendie AT SU@T logics 1 ATAETS
T TRE TAFA FACoA | UG GRTRE SAEME Iodd A0S
UG SRR WRgE IRUEEHT WSF Riew TRem aratt av axrar fEier
THEfT YIAF EEId T5E, | e TE.USL AL T . IO TE
T ST SHTUH WO AT T TN WOE SEd AT 69y G |

FEETT 9 1 B TR |
3x*+2x-5

FfE At gee IR IR THIA A SF faare HE Tes ! @ IQA TR

B g ?

3x*+2x-5=0

3 +5x-3x-5=0 T 1 q 3= iy

x(3x+5)-13x+5)=0 — :

(x-1)(3x-5)=0 § s fa

eitherx-1=0 —

or3x-5=0

— q srg® fod

x=1  gF &

q sF faer

FETETT 7 UIEl x § . ety WoHl Werene
FHITTST FATIT FpuaT ?

% I, e wowr W



F) x oy WWWW(VI)=§-H:¢’ AGAT 1.5 ASE
@) x .. ademe U e s (vo) = 4 2.0 A 1.5 AT

3 43 48
M £ A snfETe WO e e =I’,’—__}_

= 4.3 48
3HxXHI3

=64 3T AGAT 2 ASH
FTETT 3 - Forar FSwH [F A wEEEAE A% AB WIATE & 1 49
I AHI FFATE HT & ?

A
¥ WET

v

R AT ar wffewr fafy (Rating scale or grouping method): Jeeels
TR T wEw dife g aofr P my FAITER
SIRTFAE TETEAT gear® Thew o | 0w THEWT G
SERYEFIATE Il qEaT TRT BOF T GHEH a I w0
FI7 I a5 e i | 7= W g wwewAT B O At |

EX o IR 4% sorer g o (Answer paper should be examined
byagroupofpersons):qﬁﬁmwma'&mwmmﬁ“}
IS AT aS frerwd qfewr o fdeewr g EErd
ﬁ@éﬁlﬁﬁﬁﬂwnﬁwﬁaﬁaﬁmmmmﬂwmﬁ
ST AT TG | ARy T oy gars e are
qEF WA T T §

¥, wgﬁamrﬁrwsrztﬁhmﬁmwﬁmnﬁmnswer paper should
be examined without halo-effect) : TR Proqerar o 7+ afeEar W
THAE 9 Tavaa-aar waw T AfE | AT g 3 BT B | Iy
hm%ﬂﬂﬁmm,mwmwrtﬁqﬁwmmﬁmaﬁ

e gfrsmdt drerarady EER|



famdftafa qarodt &7 ¥ IR IR AT THEET ATARAT 989 T
H FAH A frqerart @it fawa R SRR whser T
e fawaet st Rrererars wleor 19 R, STRqfasw™T 9 ToE qg8q
T HEH TR T A FE 90 T qF3 |

A A1y IR ITRYETH THHUFT JUFEEALT G21 A (a7 IJUTdeED
JAATAT HH T WY Afa 99 FEedF 999 gar g fawger fawara ol
IAIEEE TSE ¥ q@Eefed MR e I AgFAdle avaedd qdl
TEITS TS GRAETHT TANT T |ibvg ¥ TG sasgesar aft @fad @ |

TR Gﬁ'ﬂﬁﬁﬂ & T faf (Scoring of objeciive test)
CEUGIIE R 2 B R (S e S ) I G G B s ARGt 2 BC 14
T rgeE TUAN TIEE | SO SETars AavaadaR @rd Ul
TERT T AT T AP | G Fgaieqer TIAH! FAIRIFT T T
JIRYCH FATARS! BH T8 3% 9l WUH TFAAT @l IR FEET TRAT
afvre, fget ¥ Ffexfeq s w0 whew T afe

JURYfTEHTE gt (AT i)

99 | & g T q
q Ed g T q
R Ed g T T
3 F g T °f
¥ F g T q
Y F g T q
% F g T q
9 & g T T
5 Ed q T q
R F g T "
90 C g T 2}

IAEI TS

PRI F g T q

9 O
Q — whrer afremdt e




A1 G 4 M X aw

-
o]

@m&ﬁmmm@wmﬂmmm
wwwwmmmqﬁmm|
mﬁwmwwﬁqﬁmﬁﬁmwm
FHET AES | IR A=W T yaferd oo w8 gl Reaai
aﬂmﬁaﬁm%m?mﬁ@wamaﬁ@?&mwﬂwﬁw%ﬁ
JUTAEEHT 7] T
MW?H@WWWWWWWW
ﬁﬁaﬁwﬁrmmmmﬁmﬁwﬁﬁWFM|wﬁm
mﬁmmmmm?ﬁwwﬂmﬁﬁwﬁfeﬁ
meﬁw&mﬁmmwﬁmﬁﬁm
s=R-—Ef—
N-1

= YTSIS%H

R= 3% F7 qgar

W= Td IR qTE@r

N= foF=q agen

Tftrer gfimandt grerardy 333



)

)

Fael . Fogqde APl Sk Juiidt «All% 1 Ag®e Al el 309 & lcl
frFeases War T 20 AT TVHAEE WU THMTAT 14 vy A Iw T 6 HIE
AT ITT JCHT,

W'S=l4'&£—1=”'

w | o

=14-2=12 TB |

YA FISATERR T ITAH T35

TR FEAEERE FY 9T qeH o afeer @ A9 @ W TAeE |
FEERR AN T T QA IuX fed qoemdiel SEETeT AT
Pt g% €1 | ATATAET FEATRAT A€ TUH TIAFEEAE T A Araf
PryTasy T o FEE (W TEAFE GEAAT FAFeTd TATaeRean & 6ty
TEET THE IR | THF G ACH gy Fia 8 qEAeEe /6T WE BT
AN Y TP TETATE TASG | TYAH TG AIAT AL TRCH THAAEE
T IS O T dEd FEd qee g J aed g | TRl J5g
P Teemd WA ST @Y A% MATEE | TYAR TS w6 geAr
FET T W FT |

HEFH! P

et grTEES Iav o7 §F TR 9@ & TeAsr I RgErd wfa
AGF TEG M TS GGH A | GRW TAREH! FE OIGHAA ;N
YT FEF X AN T AT AURAT FOH AT T FEAB A T
qqﬁaﬁmhmﬁmm?whwﬁﬁw%ﬁ?mﬂﬁw&?
YHY AT FROTS GEA A GRIEAT 1R AT TS |

gfaferm -

T /90 FT T TEITEF AT TEAHAE TIN TR TahT TLe ferepr A
JUGE EF IR TAR 9% @A (UEE TeAeed A qgew fae wd
JTEETF GHT T TR, T TEHY FTAEsaT Serde Tere |

1 g ;. fEwfEat (Portfolio)

EEM

witrer aftrendt ST



I : T TEH AAATAAG, FEWTew Srffad wrew T qaw gre
) QIERITTITH STaURO T,
) GEHITIIIH JFREE TS |

. e fewyas
&)
q)

fewrawgges yagwoT

GERITTES FEgRen
mwmwmmmmmﬁw.ﬁmm
TIAE fAEERR, qUES g WE g, qursdl  faergEr  smue
TRINTEE TaH, TUsat foeprg Soeferars T aheat gada | aurear qurs
TR A FRATEFT T MU 1 B qedy U ww Erer 7 e M
awmmmwmwﬁrmﬂ#mm%waﬁmmrﬁmfw
g 'f1 v @Faw fafeq w@em @ o werewaty foed) q AT FUTEHT
faardier @ AATEHA € q 7 AT/ qEal wiim /qdremare ardiar anuars
Wmmwa«smﬁwwmmmlmw
GIET GARE U2 AR YeATSHFT TFH ==t 1 |

Pﬁnﬁ—mthammmwﬁmnﬁwmmmmwm
TS qrawiferay HATRHT (Portfolio assessment) ugld WA=y | qureens
qANE HFG, ﬁmﬁmmawwﬁﬁ.&waga#amr??
AATEHET T A&d g9 ¥ ¢ TRreredt o Srewifedr aaren freg 7 7
wfaﬁw"ﬂa:ﬁmeﬁmhfwwm-qﬁeﬂmwﬁw
ﬁmﬁmnﬁﬁumwm&*mwﬁmﬁmm

e gremdt Sragrad EEE



EEL

GIE TG WA A qUEY IAH drer faFTs AH (Learning curve) FIA
TFEAS | IHHT TRAT THT [ATEHA T4 99 qa19 [(ANS |
FERRTER RO qREEATE aToEr dfEuafT aTer wERT At s w&wer
RITEFTS MG 7 TRT ATH TR | &THT ATHAEES FAT ATATT TGIE TR
TATST ATHTEE GEUE T FTHES GBS ATURITHT fHear(eat S |

NEwifear frator a3 T 2
m@whmmﬁm@ﬁmmﬁﬂaﬂwmﬁlmm
qrdwRiferar At & % FEE O A T FAR AR WH FAIRE |
TERifaAT gwrEy T fGadiEr FdeEdr g IIaedhs yae faardie
AT FIEA FATSILS | TFAT IGEH FAGE dgA™ T & e
T TAN AAPHT RIS I TARTHT SATSH AfF=8 | FT HTHES BT
T TS W &1 9ggwA, faardier ag, faemdt ggen @ suafrares
amaRAT AT T Aty | quse A% weare faandier qeuwser IR
FHF LA TI NERITEHT A& FHFES | AT 7 ITH FheE A&l
TGS | SAEEH G RAdes qEFA T T& THE |

RIS TFREE

qrdRIfeaeTs ATEr avteser TR
WW (Working portfolio):
T drEmifeaEr fradier foerg wifa sweres THT RWET JE IR
PHEE JHEAY TESA | A ewitaar faadier fasar mw aarganr
IIqHE T
Wﬂ'{@'ﬁqﬁm (Product portfolio) :
IAEAHET qdwitear A | e fFErdie AR IReEr sTHeewd
JTT TUT FTHEEFT BAIE T IJAGED ATUHAH &THATH T T |

ity girendt Sraarly



. mf‘sa RICATIS DI (Record ke:ning portfolio):
T MERTTEET M qergET Rasw g TR amdes Tet
RS | ArREAr @ Rt giw Pt T srwEeRdEE a6 T
TR | A A A AT IEEAHE SRR T A ) R @ g
H@%ﬁféﬂﬁfaﬂﬁmﬁﬁﬁwﬁmﬁmw
Feremdfeeer Rrerar frdemar aft ammae a=a

¥. yferferam -
W%WWM%WWMWWWW|

vt gfwramdt SramTeRiy EEN]
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qeu q

e feguet g AeAw TR
faorar st d& aw fwrerw Ymrn fad afvadw TR WrETe SATER 1 gAOR
IAF Ao qEAUP FQTAS IS UF FHIA I GOHA T Rrerapr aera
TR ATG | AN FeAr qrdes waq S9a fafrarare = gare
PRaTeaIEE TORTHT |ATSR WwTE IATE | d) IAHT Wi AT & A
fy : faendt @ | weTw ST faardt wvEed 90 e T fafaw
YHRFT PFATFeTy T e 7 HE | IS faendiens o e e
JUEAT A T FHET ATUTCHT FHEHE TRIS F7eT TR, |
ITE AISETA] A 9l Fafa= TEReE PRATRATIEEaS TERT T 8 | T
T g fafr=r [adreed! FedrTare MeTaReE Brareary aars
. g FAEE (open ended tasks) : Fasmar anfn 4y g=t =R Prareamg
g | EETd THEHRT a8 9 ATSH 9HE N framdieeers @
T TGN S SHE TURA e MU | I B G FHEE
THY qATE -
« 10 faed SEe sV qaiEr Poerer e Emeew awrs
FHET B 7 FITPT FI0 T qOTH FEAT GI QA ?

. M%?%Hﬁmﬁwﬁeﬁr?aﬁmﬁﬁl
o T FEAT q@ I PO IR G

. FFEFA (Observation): Faoens Q&AT dreT gowT faadt | et Fae T
FEO T 7 A @ A fadi® 7 faer g T fe L w o Sieea
o YinaTHl FASTRA TG ¥ SHIEEATS TR GHET FHTHTAST 0T
HANIFHT TH TMSG | I TN, FTEAT I THATEF TISaT A
T TSGR I URERTE qrevg faar |

3. IRAGT FEEE  (Project works) : e I W fafver aRater
FrdeE T A IRA | T e SIS sIEEhE T SRt fafie
AROTATE 94 Wie f§g ufkErem gAre | a9 aikder aager faande
ST faa e WA FeS b AT e |

wira gRrendt Searal



¥. frardt M vaTaEs (Student constructed test items) : faorrer RremeaT
frardf amhS gyAew Prafmr oF Rrstard o e PaerEeht ad
mwlmmﬁﬁmm@ﬁﬁwnﬂmm@mblem
investigation) T JHTS [AYG W= FraT Fasrrar Parvara Pt |

K. T AfrdeE, dE@ees (Mathematical Journals) : fawr =t =t wawar
PRarem et framffer Rfeer R awomeealy sy THHTIATS
P T e | eI P wer P #ad e
............... ; WS W gWERw uwew wm@ ang Rewwd
............................ W YERF FE[T FAEE (writing tasks) ¥ Pre

% mﬁwmnittesm):mﬁr?ﬁ?ﬂmmwﬁlmmm
qﬁmﬁa@rﬁwﬁmﬁmﬁmmlmmmm
TR e P gewtorE i B gw@r saerd Tar
ST T remeidal guide ﬁﬂﬁﬁa’rﬂﬁilmlﬁmﬂm
ham%a.mmﬁTmawwmmwm
mﬁ.mwﬁmmmmm
AISTATATE 3F THIAFTE TG I g7 R |

e SveeeRr R AT R S T
q.mmmwmwm?ﬁ@m?
FAAFA AN A PrAmeeERr ISR | qrE A
ﬁmmm?awﬁﬁ%a?ﬁm?wﬁammmw%@
TG ?

Rt AT SreETH e @R w3 I3 3 1 aurdar
mmmmwmwﬁwu
W%mmmwhﬁ:m'&m?

Y. mmmwwammmmwwm
mw?mmm}@w?

T gfyremeft Sraaredy EEA



S % dwferw HeATEHA LG (Alternative assessment approach)

3¥0

WRW :  TF TSH AAATIG, FeWTIES Fiiga FTieE T qeH gue
F) IFfeas AearerT TgRre od T Sravgsar g T,
w) fafw= v ofeas qearerT qgiaer e T |

erieaer EaTEHT gkt o ¥ ATavIEa,
M) fafrer yepe defers TeaTeE gl |

Reromrareqet seqefinr

ﬁ'{?'vl'( HATEPT qUITET (Ccntinious assessment system)

HATgHd |G | UHlE yden, Twfas odem, @i qlemer w9 WX
qATEHT TR wF  frewr Peamdened® & SfiTeRe Ao TRy
AEAYTFATTAR TR TIAT IR AT MR qedres &t | e faandt
HATEHA (AT Hearesd TomeraT smaia ot @ | freror fasrget wwem
TS | TIAT Tt Tenies qeremT=1 i faardier arir =g, fadte we,
Rreror fasprewr ST qteaar, frafraan, Eed, afafkes Peaeeam, Sites
TAITICHSE T4, STEHT ATUTRAT HeATEHT Mg | Q7 eAresdd guren faardiers
FeT TG FHAH Mo feprar ufw faerdier fretor faers @ qEw
U fi HA ® A1 ST MG | FHGR e 4F 98 a9 T
frardfems Soe FATST AW FRATEHT U WEwdqW g | gTH SEdr a9rr
Graudeetif ciccafuiceciicingeiRipiic: ¥

. Frerdier FAW THAR ATETATE fAER ITER I,
Frardiars Rrerer fasrs wrdAT aftreray TEWRN TRTE IR I9T9,

wiore wRredt Feaarad



q)

. hﬁmmﬁﬁmﬁﬁmﬁ%@mrﬁmﬁﬁmvﬁ
TETGH T,

LRI SR E R e i o g ——
TR |

fofere RareET TRt o ¥ srEvTEar
meﬁﬂ%wm%mm@vﬁﬁ
qﬁwmh%ﬁ|mmmm,mﬁhmﬁaﬁwawwﬁr
WM?WWVWWW,QWWWW
%ﬁm%mwﬁmm,aﬁw%wﬁ
WS % GRS T 2 a9 T EE g el T o

mlamwwmmﬁam%ﬁm
Wﬂ'&ﬁmﬁaﬁwﬁﬁmmmlwm
Perfromance assessment approach, authentic assessment approach ST qHA
ﬁ?ﬁﬁﬁlww?ﬁﬁmhﬂaﬁqﬁm@w&r%maﬁm
Wﬁﬁwwmﬂgﬁ%ﬁ%mﬁmmwﬁﬁ
quﬁlﬁﬁmﬁﬁmmﬁmﬁwﬁa?
Wﬁ%ﬁmqﬁmﬁmﬁlwwmwﬁ&mﬁa
mmmmwwwmwﬁm'
memgﬁmmphmﬁmvﬁﬁaﬁaﬁw
THTE HEGYAF B, | T Assessment as measurement =0T 57 HAZFT AT
mmﬁuﬁqﬁwawﬁwqﬁmﬁmﬁﬁﬁ%@mﬁﬁmﬁ)
AT PRESE F ? T Assessment as Potryal W=T WITEHT WOUATEH
qﬁ?ﬁﬁmmﬁ?mlmMﬁaphoreﬁW%m@
Wmﬁ?wﬁmﬁmgﬁmw@ﬁqﬁmmﬁ@?
mwmamaﬁmmﬁmm?%hﬁmm
W@WWH?WWWWWW%
mwmmmmmtmmﬁa
mmnmmm@mﬁwm
mmm@mw&mwwmml
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Iofers e Tgiaer & T (efaa adiem aRd) # AR aawd

S

. @owrdes : nhrgwr i geareE THE dter wed e 9a IAEEH
9 T gF gHar (e WAt B 9T @ | dredeedt giea 1l
Rramffeeemg T wEA T IAEEH qHY IRRUTETE HRATEEA A
FITTE TEt Sire e | areaHr Prardieeers RramET aRe FHET IR
JOX TN S HRT 90T @l wders I aAg B aAeAad e

SHTETTHT AT TS, |

L FAANET ; Rrawrea At gy PrmdiEr e s TR fRaEe |
TR @HT Systematic record &Y T framdiet fasgers TWIETH TATST
AP AT qSUNY A FO gTHIEEl THH FW B | TG
FAAFAR ATARAT o Crardir arewr w7 wepAr 9t e S
FHUF Systematic FTRNHAR AT TRYHT faamdiapr [earema Hewrqof
frete frere @9 |

enterprise N WIAAT FAPE &G | T s aupwdAr e
UF ATIEAT sharing TR PIFSA T AWM FXEEATS FTHT HEATEHT TRIAH
AT TSI, |

¥, frardt fiftfe wreee : Rramdiend v a1 5 ThniE FeEEer IR @R
TH T IEEH T TASAGH, NAAT TAGT qa IH [ATLHA T
qF=s, | ATEAEET FTET GrATE “WYT SAeA 3 @ o faandieng faerg abwean
ATHFY & W= WraAT PraforaT Fsme Afguar & w1 afees |

Y, E-TeEw  fradierd aTe qearEme ot 9w T Reads | q| TR

IHEEwT RreaTiEr WIET 9eT 9T | a9 A ¥ B FAeR g, A
& A1 fw e fAuds | W T F9 AR e |

nfora gfrerdt S



% i e frdtesemd hraar faerr Prareeroay s @
FEAN AR G W fATT ST e W | gware SRR e
AT gy Wil Rrererant freror qefre oftt weamesa g g ¥ gied
TR T HH T T |

o, R wHRTes i TS, 9 R o |9 TR
frwg TeTeT afeg |

nEwieEr ;- faardin wveEw PR qeeem T w@w smEwen
AT TH i, |

FaTFEd ¥ e faardier Faed v ewdE e AR T
- |

¥. yhfesw .
mmmmmmewwmmm?

whrer wirereft draerd Y3



q&= R
UL CE L]

AAPT TYAEED AR FEHA ALATS Tl BRTHAT TSR |

frersr T of gwEwT fremdter Iusfer gearees et S -
%. Value judgement TS |

g 3 AYES T TS |

T THS THETR ATATHAT HeATEHaars Aria TE |

. % Tur Rreer ARt afeeas e |

TAFTHES FF ATIT HaT AR TES; 7

®F. UHTg TR TUTHA T |

g g frardie S W 3 |

M. faamdir ‘Math is fun.! 9= TR T

. UIer FArY T faur fEmrer ganrare uaer faamdier st st fdw
TADREH T |

dAEHT HEX WY relevancy &1 ST AMa¥qF w7 (Necessary condition) HF
87

%. Internal consistency

Pertinence to the learning goal

Validity

Usability

4 4

qAHTAE reliability T FRT IULH A=A (sufficent condition) T & ?
Internal consistency

Pertinence to the leaming goal

Validity

Usability

g 4 4 8§

nforg yfyrsndt mﬁ\f



ATETH reliability FT AMT ATGYAF IATAT (Necessary condition) F & ?

¥F. scorer consistency
g. Usability

T. relevance

.

Pertinence to the intended mathemetical content

FAFTTE WIIAHT PAeaqdaar  (Measurement reliability) T RT IT<h AqeT
(sufficent condition) T & ?
& Usability T relevance

§. Usability 94T relevance

. Internal ATAT scorer consistency

". Internal Y scorer consistency

JAFTHE ATIT ITAAT  (Useful measurement) T AT ITLH F=e4T (sufficent

condition) 7 & 7

F. Usability, Internal consistency ¥ Pertinence to the intended mathemetical
content

@. Relevance, reliability and validity

T Relevance. reliability and usability

% Reliability and usability )

TTFHE scorer consistency #TS AR T TANT T Hithd IJTAH q&T FF & 2
RS G feqa @ed! TS |

g, TACHSTH AREEAS 0 fafirse qATs |

T, IEABIE TIHEEH! ST MaTeHE IvF AT |

T, AT HATSHAR AT TS ars

AEHT ALY WqeRy Aty faRe aRusr IR a9 FeR (Variable) #A
w7

%F. Usability

d. Relevance

q girendt draarir 3WY



q0.

11.

Y%

T.
u.

Scorer consistency

Internal consistency

Wﬁwmwmmwmmm%
G

&
g.
T.

o

Usability
Relevance
Scorer consistency

Internal consistency

&, foardteeere convergently reason & 3rqER goT TG |

g Wﬁmﬁwmﬁﬁmmﬁwwmn
T IR TR F T AFRT T G NS

¥.. Reasoning w%rwmﬁamwmmf‘ﬂmmiﬁl‘

1% ¥ @ YW «F ¥ 6T @ & 905 9 ¥

it wfamemdt wraarmd,



Total Hours :9
Total Sessions : 6)

U Q% : AWFT (Planning)

I wmﬁmﬁ;mﬂmﬁmﬁwﬂﬁmnﬁaw@m:
F) foreromr dvmrar s aaree, |
q) WU (general) T AFBIE (specific) ITTUFE Z2aqAT3,
) WATHICHE AN IF TeeEH o T+
W) HAATHE T TEAEN ARG JITORE SATSE WO
I PFarIEEERr gt qara,
S WWATCHE S TEAHR ATRRF ILeaes Prat a9 |

F) AR 9T T HE,
w) stafrs I
) AHRHSE &7 8 T @8 740 g Praraees |

L Remaewt e

%) FOETH IRET T AAvgEar
@wmmmmmmﬁﬁwm
Wm(manning)uﬁauaﬁqﬁmmmmmﬁa@



I

gifee e ety i qEaardy & Sefores dromAr £ 1 7w wdw fafre A
FroATeTs RTeOrEr ATAAT (Plarning for teaching) WM W= =g | @@y Rvaror
frars S qEAT TTAEE TG | TR FNAHT 9EEHE g7 i
TRUF FUeE g7 W frmmawy frerr wH oW e &, f, @, T FEQ
frrersper Frery Paeprgard FrswereT T AverAr fawion T9EE 1 gEerAr i
forerrer Ao 9UR ORI WEEvE ILVgEES! AT TH, fqugawEedl wH
PraTay, g9qer Ofue adEed gAe T, qg T faveeda qeamesmaet
STATEEH] BATE T T fgwrg FRaTEATEE S aaTd Y g |

TEEAT i Rnade Rrerer PrdTs 18 geETEAST ST dterfog A fAior
Awdg ) v T freed i e dtefore Asmresan aifts are
(Annual work plan), THE FTAT (Unit plan) ¥ IFTFATHAT (Daily lesson plan)
TEEA | YeE AIOETHT 9IS QIATIAAT fafrs sevaews! e fraor ey
qrrdrer wardr, e fafo aar gheaml fuRe 7 AemgEa faf qur gial
I HUF § IS |

@%qﬁmﬁrﬁnmnﬁwm%aﬁ,ﬁmimwwmm
AT T T AT Geung FH T 9w (et W gy aravas
T | ofy wearEr amn freree Arar fRETT I g | famrdTer &=
AFTTFAT T AHA F(EY TA AT T AGIARET  AAEHAA FAA T
IITAMATETA] FHAZ 0 Fargar AT el A A davTF 57 |
qrETEFAE PR T SEEE TS AT AT FATG, ATl FATTAT
T Rror ) 7 asy gty W@ @1 WO AR REET T | A wdEs
ARG I TH (cycle) BT FTHT UPHEH FFHA | TIET I¢¥F (U AU T
FFT WY WRT ISAERET FEIT GTETET AN AISAT TS [T T HATGEA
T yopar uIer frataa 9tRaT (continuous pro::ess)‘nﬁ'mﬂml

nforer yiwwemdt Sreraradr



. WWWWWWW&TW%W
Mmmm?mﬁwﬁmﬁaa
Wwwmﬁmmml

. %mmmfmﬁﬁm,mzwﬁamw'

© TSTRHE TV ¥ MRaEd A gueaaard favdmn

. mﬁaﬁmﬁmﬂmﬁrﬁrmﬁmﬁwma#ﬁﬁw
e, |

. fﬂmmwmeﬁﬁamﬂmwr

. fﬁmfﬂmmmﬁwmmrmhwmﬁ?mmﬁs

© TAEETE Iy fafy aw wlatr g e awdnr wey

. T TR U |

. R 17w Tt i qesder 3w

@ ginerdt drraredy



0

afre I3
@mﬁwmmmmﬁmmmm
e REdTEEATE fFa Y oI MRUE aTHEEE (statements) TS ¥

s Sy WG | TR ILTARE LURNE T, WHRW (general) I
=aeTE ar fafme (specific) |

q. EERW I (General objectives) :
m@mﬁﬁﬁﬁﬁaswa‘rnméwﬁmwwﬁﬁﬂn
TRTEET qETE qUT FETIT IICEE G T G FHAwr afped | A I
mmﬁlmmﬁasmmwwqﬁﬁ?,
REmr AriieE eSO QIR YEHTE §a | Aa Tl Jevad AAEH
@Wwﬁqﬁaﬁﬂilaﬁ:"%ﬁmmmﬁwﬁm
FHTIEE AT T |

3. AETR® JeWT (Specific objectives) :
$mﬁwﬁmmmmﬁmwmwwﬁ
g | TEh quREReEr SivaEeed 4 srawfvd o fafire (behavioral or
speciﬂc)ﬁwmlmmmﬁmmaﬁﬁmw
T | SIS WA § AR [ T T w3 |
FTEROTE AT A AT T FHRer st frepre 1

T TraEEE FTTaEEeTs AR JeE T 9

. SFYOEE TAEYE (behavioral) &Y €3, |

. ITYEE ATAE (measurable) T T4 |

. JregEs faRTE (specific) T T4H |

. TITEEE WL (clear) T TH |

sreEIeE JITT AT A BT THE EEE

. mﬁﬂﬁ?%ﬁ%ﬁﬁﬁﬂ@ﬁ%ﬁﬂﬁww?ﬂ
AT FHT AATT TAIES, |

. Wqﬁrmﬁﬁmmﬂﬁﬁ?%wmmﬂmnﬁﬁan

. hmﬁaﬁaﬁt,m,mwammaﬁm@m,zﬁw
wfrarsgaa e THIES )

fora aferemdt FremArTd



© SO HATEAT IR T3¢ AT 93 e wEE |
«  IE¥TE gaAmT Wiy T FEALT (ambiguous) FEE |
+ JETATTE GYARN EIH] TR 2 |

JeruEse Fiffewa (Classification of dbjectives)

fafrd SEvmEERr aviim T FEHT S (B.S. Bloom) @r Taxonomy of
educational objectives - 1956 @1 wRTEy TTRoTers afede wfy gRve
wmﬁaimmﬁmmmm
(Cognitive domain), ¥aTg &y (Affective domain) ¥ wHAIFFgreTs 6y
(Psychomotor domain) T &/ s e 94 | TFF g e Sifgw
IRAH Sef W syvges  wwrrene T TEER | A e
AEAYTFAENL o T qar awar g SIAIFAT JTITEE TG
WIWWWW,W, APl T g ST garers
Hﬁmlwémﬁ@maﬂmmaﬁﬁ&réav&rwﬁa:wmiﬁﬁ
mwmnﬁmaﬁ?m|wmm,wﬁram

nftrer gt wrerarady EES|



m

ELE

wm@wmnwmmmwmqﬁ
vice: §!

HATATH® AT (Cognitive domain)
AT AT JTITNE FAIGETH FreATAEd & AOTAT TSR B
q. W (Knowledge) : FaTAICHE Y UTEdl dEEY ®IHT WH! ATAIEH]
mwmmwwmmmﬁt?ﬂﬁm
REE TESA | AWTO@ THEE  J4 A (Basic facts and
information) @1 =&l (Terminology), Pafir=r wfafH=@® (Responses),
Fread (Universal) FUFETAHT JLYAEE T8 FeAT JEEA |
mwﬁwﬁmwmvﬁ%mﬁmm{ms@),éﬁ
(to write), BATZ T (to select), IR f& (to define), T FIW ™ (to
recall), #TIT Tl'{ {10 measure), ATH &7 (to name), 'ﬂfﬁ SRILS ﬂ'ﬁf, (to list),
ofear "Ff, (to identify), i ﬁ (to describe) TS TEHT B JITECW !
. grATATETEE AR afesrar 6, (to
. FATRET AU QTS e g T, ™
. TE PIIEEE AEY g7 HAWES qAIA, 1y)
. UTEATTRY QAR FAA A |
R @y A7 FEANF (Comprehension) : HEFETS AT FE ATAEATRT TR0 T El
ﬁwwmwnmmgwmhﬁwmmm
qfy 79 SR JLTITT 9L |
My qEE SrvmEw  frmiwr wEl wEe g PRATEEET gEsT (o
distingush), 34T T (to translate), T @3 (to identify), FTEdT ™ q
(to explain), T FAETT A & (to summarize), JETEL00 f&q (to illustrate), T
Py (identify), fd={ (to draw), FTAT T (to estimate) = T (to 3
T
T

- oA o -

8 44

interprete), PO T (to judge) FTITE el T | TRIELT
. Y@ FIATAATETS SEraAHT = 0,

. FETTER AT T THSAH FAHIAT BIEF FEATI, ad
. oTfeE FHETETS T AT dE, ew
. x°=1ﬁuﬁz§z’rﬁa¢r@rnﬁ,
. FEETET A drTee BrTel FAw SATe T | !
T
wferer gframdt Fraarf

ot



% JUNT (Application): 9 TEHT Paehrgst wmATRRY T IRvUEE < |
TART T (to apply), AATERT T (to generatize) TFMEST T (to
organize), T T (to classify), ¥¥I @IS (to relate), & T (to
solve), ITEH T (to produce), TART T (to apply), JWST (to show),
aft@dT T (to change), 9@ T (to compute) TR T ST | TR :

o F PrgerE S semer wafrg ST avEr P e
HTURAT LT PrgeTaer 7= a7 e,

o T TART TR FAGHEIT 8 I7H,

o T FIETH EAT Friz PaegreT AT qww PreTe,

o P st g T 9= qu g qur e,

o TANRRT POl qH{Eeesl IMed JueTi =T 98 g8 T
YTATATHIIT T |

¥. PR (Analysis) : TRE FREEE WeET wrAfsT HF, T T ATHY

Fayeremr T ST IIAEE AN T TG | AT IRTEEH At Wy
TP G WO SVAEE TN T¥ qEWr o€eR | MAYRNO qee
Sevues frafor et g v Brarressar fresmor T (to analysis), TAAT
Tl'rf (to compare), T a‘@TGTl' (to relate), 989 ‘Ti (to debate), Ife=ma TFE;
(to identify), BT (to select), I T (to justify), @YEA TH (to resolve),
STHATEAT T (to critisize) TTAN TWHT B | ITTEXT :

o UTSYTIRY AT FHITE 7,

o x+y'=a’ WTE e@r P daTE e T |

e W(Synthesis):wﬂmmﬁﬁmmw
TEH FH 9 v @9 a1 aruieedr @R 7 wgweT w
JEYAEE B | T4 TUAEH A AT AT HYE [ JAST AT T,
IAEE, TEeE AMed AE T a1 ffdeears faargy w1 wiraes
TEH, I URATE THIET a1 g aur Ay e | gad P
fameed ISFETAE A @ T AT CvHY ar Prer Prateraeedy
ILVARE T TEHT TISA |

. yirendt Fraaniy 343



Y

AYAGY TEFT ILTARE TR TRl TEART g PRATGEEAT e T (
discuss), HESd I (to organize), JEATATF T (to generalize), T
3T (to derive), frsre ﬁ'cb‘l?ﬂ (to conclude), ‘1??5?&' TFE (to restate), ¥
PP (to summarize), 49T SRS (to plan), THE T (to unit
yfqaeT T (to formulate) ITET T (to produce) FTAML IFTH B
SFaTel !

. PSR SIS A WA T qEEE S e e,

. VTEHTE TEREEEH TRTHH [Ahled I G TS |

HeAT=F (Evaluation) : T91= TRUH FTAeEH d@raral T i
TUFT FLYAEE TH TEAT TGS | B BLP [q=ar T, [O0-QIb! S@reir
W, weleT TR oA F MR Jevae @ g aw] ar e e
HeATEHA T faawr T ITeaeE TN AT TLE |
AT qEdt 9Pvd i ety i PR gRaEsE T
evaluate; "IN T (to determine), A=Al f&7 (to recognize), AT
(to criticize), IHIA TIT{ (to support), @ (to avoid), feg=m Tl"i (to just
TG T B | ST

o TEAT X FIAG ATTATR] FEIAD! HATEHA T4,

. WER R I AER 90 P YIEATHA TGaH qa« T TAe UEEE

farererar o |

TS FoAE T AUTAIATE SRl Bl 9 HfeH wW faar | 3
57 ®| T HAAT SMSG (School Mathematics Study Group) ¥ Wi
FAHTETE Knowing, translating, manipulating, choosing, analyzing ¥ evaluati
AT AR T National longitudinal study of mathematical abilities &1 &
YYE® GATCEHT 1T | ITETOTET AT Choosing TS TO#T MeEe® qHEA [hd]
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4x*+8x+3 -
= 4x2+2x+6x+3 H
= 2x(2x+1)y+3(2x-+1) D H D D -
= (2x+1)}2x+3)
2x+3
wferY ¢ (2x+1)(2x+3)
= Ax3+2x+6n+3 B
= 4x*+8x+3 o
T R
3x°-13x-30
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9

=3x*+(5-18)x-30 (3)x(-30)=-90 =1.(-90) = 1-50 = -8%

=3x2+5x-18x-30 =2(-45) =1-45=-43
=x(3x+5)-6(3x+5) =3(-30) =3-30=-27
=(3x+5)(x-6) =5.(-18)

=6.(-15) =6-15=-9
=9.(-10) =9-10=-1

ARl & (3x+5)(x-6)
= 3x2-18x+5x-30
= 3x°-13x-30
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= (x+5)(2x-3)
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sin0°=? cos0®=? Tan0°=?
sin30°=? cos30°=? : - Tan30°=?
sin45° =? cosd5° =7 o Tan45°=?
sin60° =7 cos60°=? | Tan60°=? -
sin90°=? cos90 °=? ‘ Tan90°=?

sine FT FYFFTE PIUEEP A ATH IE T WX @IA T AHARX FAHA
I T3 |

Angle 0° 30° 15° 60° 90°
! L V3
i = - X2 1
Sin 0 3 \/E )
cos 1 3 -~ 1
? 2 V2 2
K”gle 0° 30° 45° 60° 90°
Ratio
. 2 3 4
Sin _ -— BN -
4 4 4
4 3 2 1 0
COSs - -_— - —_ —
4 4 4 4 4
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HHEEP ( Evaluation ) A D
Frfafaa geaer smamsT qearEdT TRAE
ey P ABI| CD T

TR W £ A+ LB+ Z ACB = 180°

UEEZE

) = FrEar A ABC &1 ST BC &% e
D 9% FWETHE g | yHIYTa R LA +4B
+ ZACB = 180°

%5 g afyrardt Sraar



(@) FTF (F) BT ATIAT F9007d 7T LA+ LB = LACD AT TATOTHT SiHdg
FUT AT TFIY ?

(M) WP PIAAT x° + y° + 2° = 360° FB WA THIRA TR |

(&) " P ABCD T3 Te & 1 LB
=80° LC =80°T LA T ZD & IdFeE
fag P AT WiemsA w9 LAPD &1 #iF &a

=
CIFLSAT ¥
faer ; ftrea FET L ©
q% - TSHATUR JSEATEHT JUTer 9RY ¥y fAae
T

F) YT AIR TGAHT AR FHE TATE TGRATH ATH T
g) T AYR TFRIAT BTTAT T T TLATEFeT e |

qIANES :

TSRS, FIETHNH [FTHEE FOTAF TAGE, WA qMHT a1 AIAHEE,

s faz

Rrsror Faeery PRaTeeTy .

%) Rrares T g v wfesr qreies o g 2y deee) fafe
fardeearg ot 7 q=-afaF gagesar faaTad 0F e | ZyHEd

FUTEATAT T THEH TGRAEE W~ oATTIH | FEy -

e aftremeft FrereTAY 3%



30

Qg R TE
I D U 3 TE

T Y AT TG T T GUGHT IYHAATAT TRH! ATUEE IR T |

| T T T gE uw gy |

wifr® PRy TS @R ATAUEE Y ¥ 1Y F g W fiw

STy

e dD b dp a4 ap i

TgE AT g TS | frgg o 9fq o ofe 7 dW & Wed ger | av
TS TG JUTEAT THIHETS G TS [CUR F IRFISH | I g 9
TFTee &R FHeal favrew T R,

q =g 7 3 T

TW I€ NATIEE TG ¥ [Fudiesars ag@ansT A=l el ATTH Gaw=T
AR T |

AT AUH Ghe FIS AT TP ATTHT GE@ET IIGH €6 | T

i gimanell IraErEs



WWWWﬂmtawﬁuwwmm
PFrToraR 3ETEs | ‘

F) ATFE ATEHAT IQTH TGHAA T AT TGS |

g) ATNd FATST dT69 AICHT U Ighad AATES,

Framdfesard o TgETES WY T deT T A e

wfrg gfrendt Ferradr 3N



FIFAAT (A TF, 974, Te19H S § J9 aiHqarg adl arare qigiay us,
g, TN, UH9Y TSHE Tiedl &@E M9 @) wed WE, |, 2, 3, 4
LTS 1225 |

gl AT qT IHIAE TANT T TR FEERUTIFET @IS ATl g |

TG
1. JAF e EE FHEH

THN

>

YATEF 2lopg AT 215

393 wferer aftrewdt ST



R frrafafes wsegesarg ot smaren sieds TEq
28, 56, 230

3. Frfafea ofs smareT SewTEFETE T S gfitEd | TR
41325, 2033;5), 23s)

FGT JAANFT (Class observation)
AATITAT F& ATATFTAT WEAT TEAET TP Fqeileh g | giee
FETHISTH LGAIAH Saarer T gt fererwr faeprg PRurerarast e |
FHATHBH  TAEIAP  FI@IFT TG Ih  FAEGAGre  NIeor  feprgar
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Required Competency 2: Analyze different learning theories and use them in
promoting students' learning mathematics through instruction (15 hrs for 1 month).

Requirements for a professionat teacher Competeacies Competeacies
assessment criteria for assessment criteria for
training ceatre based school based training
trainiag

Competeacy 2

Explain Piaget's position in cognitive development Each teacher applies
of the students in leaming and apply them in learning theories in
teaching of mathematics designing lessons for
Apply Bruner’s theory of instruction in classroom classroom teaching.
teaching

Use meaningful verbal exposition by Ausubei in

teaching mathematics ‘

Use Van Hiele's Levels of understanding

geometrical ideas in teaching geometry

Use coastructivism as knowledge construction

theory in leaming and teaching of mathematics .

Use Gagne's theory of lcaming in restructuring the  tcachiag coatents.

Coatents

Piaget’s cognitiye development theory, implication
and applicstion in curriculum developmeat, teaching
and learning promotion

Bruner's theory of instruction

Meaningful verbal leaming and discovery leaming
Van Hiele's cognitive levels in understanding
geometrical ideas

Constructivism and leaming of mathematics

Gagne's theory of product learning

Teaching methods

Short lecture

Paper presentation by the participants

Some experiment on learning theories in student's
leaming

Group work

Instructional materials

Reading materials
OHP/ computer

Evaluation Procedure

Recording of an individual performance in a form
with a set criteria in a rank scale

Assignment on set competencies (at least 3
assignments)

ey wfremef e 3]



Required Competency 3: Lead students to construct concept, discover relationships,
and develop knowledge and algorithmic skills (15 hrs for 1 month)

Requirements for a professional teacher

“ompetency 3 o
Give examples of mathematical concepts
any design the strategy for learning
cnocepts '
Design lessons to discover a relationship
ldentifv the types of algorithms, and
~t:a:egies for acquiring algorithmic skills
Use of retention techniques for
mathematical knowledge

Contents
Mathematical concepts and inductive
reasoning appreach

s Discoverable mathematical relationships
(Discovery approach)

e The acquisition and retention of

information

e  Algorithms and strategies of teaching
algorithms

Teaching methods

«  Short lecture,

e Inquiry approach

e  Group discussion

¢ Guided discovery

o Cooperative learning (integrative

technique)
Instructional materials
¢  Charts
¢« SLM
¢ OHP

« Evaluation procedure
Recording of an individuz! performance
in a form with a set criteria in a rank scale
Assignment on set competencies (at least
3 assignments)

=0

Competencies assessment
criteria for training centre
based training

Each teacher uses
fferent strategies

Each teacher completes the
assigned tasks.

S/he explains rational behind the
categorization of objecis in
concept learning.

S/he describes the conceps in term
IOf attributes.

sti ulate students.

’, .

|S/he explains definition formation
with examples-and non-examples’
approach for an instruction

purpose.

S/he compleies some experiments
and analyzes outcomes.

encourages

S/he discusses and ahalyzes the
stated hypothesis, conjectures and

propositions. S/i:e provides driil

. : exvreises.
’S/he explains and analyzes the

resuits obiained through deductive

‘and inductive reasoning. o

ity afradt Jraerat



Required Competency 4: Develop communicative skills of mathematics in students

(6 hrs for 1 month)

Requirements for a professional teacher

Competency 4

o  Use strategies on teaching
communicative skills in mathematical
messages and technical expressions of
mathematics

s Design leamning activities for
interpretative understanding

Contents

e Communication skills

e  Mathematical messages

s  Technical expressions

Teaching methods
e Short lecture
» Role play

s Games

Instructional materials

e  Graphs/charts/tables

e Mathematical situations story

o OHP

¢ SLM

Evaluation procedures

¢  Recording of individual performance in
a form with a set criteria in rank scale.

B 1 B 1k (M s 1 o

Competencies assessment
criteria for training centre
based training

Each teacher reads the message
.given and rephrases for
communication.

i

|

l S/he uses the probing questions
for communication of

mathematical relations and ideas.

Competencies
assessment
criteria for school
based training

Each teacher uses
message sending
techniques in the
class and students'
involvement in the
activity.

S/he uses graded
exercises on
rephrasing and
explaining the
messages.

S/he uses probing
questions to
encourage students
in sending specific
}message.S/he
iprovides feed back
to the responses of
'the students.

3=9



Required Competency 5: Select and plan proper teaching strategies and apply them
effectively (27 hrs for 1 month)

Requirements for a professional teacher

Competency 5

Conceptualize, organize, and demonstrate
d:flerent strategies: (expository, demonstration,

Competencies Competencies
assessment criteria assessment criteria
for training centre for school based

based training training

iEach teacher prepares  Each teacher
‘activities for different  implements her /his

» . actical work, small group work, individualized teaching strategies designed teaching and

insuuction, discovery, inductive, deductive),

games, inquiry, oroblems and puzzles, heuristic,

rrohlem solving)

Apply inductive reasoning to construct concept
Design strategy for discovering a relationship
Apply skill of explaining, questioning and
closure in classroom teaching

Apply four fundamental aspects of teaching and
learning mathematics

Apply suitable teaching method

Improve teaching strategies through self
reflective thinking

Contents

Teaching learning strategies

Discovery of a relationship

Teaching problem solving

Four fundamental aspects of teaching and
learning

Teaching methods

Short lecture

Group discussion

Demonstrate some strategies by
trainer/participants

Instructional materials

Video tape
Reading materials
Some games (rules and regulations)

Evaluation procedures

3ER

Portfolio assessment from individual record
keeping
Individual reflection

izarning activities
S/he demonstrates one  prepared during the
of the activities training.
prepared by himself

S/he shares her/his
S/he collects some experience with fellow
problems and solve at
least in two ways using
problem solving skills

S/he participates in the
discussion and
completes assignments

S/he lists suitable topics
from textbook and
designs a particular
strategy

nitre aRremdt dragmed
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Required Competency 6: Selecting, developing and using instructional materials to
enhance learning (30 hrs for 1 month)

Requirements for a professional teacher

ideas

Develop mathematics laboratory in

school

Contents

Concept of mathematics laboratory

TfoTe gRTeTTST Sraary

Competencies assessment
criteria for training centre
based training

Each teacher participates in a
small group discussion about
math lab and suggests an
appropriate design of lab.

S/he  prepares a list of
instructional materials from the
participant's contributions so that
they can be used in the
mathematics classroom teaching.

S/he constructs at least five
materials for different areas of

school mathematics

S/he participates in a group in

math exhibition and exhibit
prepared materials.

Sthe prepares worksheets,
modules.

Each  teacher shows the

collection, development and use
of teaching aid and concept of
math Jab in mathematics teaching.

S/he suggests materials suitable
for different teaching and learning
approaches such as individualized
instruction, cooperative learning,
inductive approach etc.

Competencies
assessment criteria
for school based
training

Each teacher selects
creative and up to
date materials that
can meet the
curriculum
objectives; students
needs and promote
mathematical
thinking habit.

Sthe manages
classroom for
learning opportunities
and demonstrates
lessons using
instructional
materials.

S/he uses teaching
and learning
modules, worksheets
and project works for
problem solving.
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Required Competency 7: Select or construct valid and reliable assessment

instruments/tools for mathematics. (15 hrs for 1 month)

Requirements for a professional teacher

Competency 7

o  Prepare and use a specification grid

e Construct mathematics questions at various
cognitive levels

o  Prepare a marking scheme

e Assess and analyze students' performance in
mathematics )

o  Use evaluation for making instructional decision
(grouping of students, remedial work etc)

e  Perform a simple item analysis on test

e Use a variety of assessment techniques, activities
for progress report, feedback, grading (assignments,
projects, continuous assessments)

Contents

e  Specification grid

o  Test construction and item analysis

e  Assessment instruments

e Marking scheme (length of questions, difficulty
level of questions, distribution of marks)

o  Analysis of class performance

e Continuous assessments

Teaching method

o Lecture and discussion

e  Group work

e  Workshop

Instructional materials

e  SLC specification grids

e SLC question papers and district level question
papers

e SLC marking scheme and exam papers

Evaluation process
o Portfoiio assessment for individual record keeping
e Individual reflection

Y

Competencies
assessment criteria
for training centre

based training

St/he prepares
sample tests
according o

specification  grid
and makes it reliable
and valid.

S/he paniciﬁates ina
small group
discussion on
preparing a marking
scheme and dummy
checking of exam
papers using the
marking scheme

S/he prepares an
analytic report of the
results of a dummy
test.

e IO GATEATRY HrETHAT

Competencies
assessment criteria
for school based
training

S/he uses variety of

assessment
techniques, and
instruments in the
class room
(assignments,
projects, continuous
assessment)

Sthe uses diagnostic
test and implements
the test in the
classroom

S/he  divides the

students in groups
according to ability
conducts

remedial teaching

7



Required Competency 8: Plan and implement mathematical lessons
(9 hrs for 1 month)

Requirements for a professional teacher

Competency 8

»  Clearly state the behavioral objectives

*  Sequence the subject matter in a logical
order (simple to complex, concrete to
abstract, known to unknown)

*  Select suitable instructional materials

e Select valid and reliable evaluation
instruments appropriate for the
objectives

e  Prepare learning activities.

e Plau to organize classroom activities

*  Demonstraie a ciass (using his/her lesson
plan)

Content

* Classification of behavioral ohjectives

e Lesson plans {different formais, and
sample of lessons)

*  Preparation of jesson plans

Teaching method

e Lectire on iearning denizins and
objective cousi: . - ion.

s Workshop

e Discussion

Instructional mruterisic

e Variety of modeis of lezson plans

e OHP/Slide Projecior

Evaluation process

e Portfolin assessment for individual
record keeping

¢ Individual refleciicn

Competencies assessment
criteria for training
centre based training

Each teacher participates
on group discussion about
line importance of lesson
plan in practice.

Sthe discusses about the
important component of
daily lesson plan

S/he prepares lesson plans
on different areas of
mathematics  (arithmetic,
algebra geometry statistics

and probability etc).

Competencies
assessment criteria for
school based training

Each teacher implements
the newly prepared plans
on the classroom.

S/he participates in the
feed back session after
class.

S/he  Self evaluates the

teaching using rating

scales,

S/he consistently develops
lesson plans with clarity,
deonstrate  creatively

and meet dead lines.
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