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ftrmd r1oT<<I { qqr+arft ftrqq+r mffr ftrer-+ drkq slFr+rd lIrd q'rft"q t

arfqq srq RTer-6-66-+1 rr,rr+fi RreTurfufir$cr qrlrs-+rtmr rqrsq qfd+{ r k+rg

eqr+firft qw +fbrfi r1orffia1 zrsqr cfr rrd Htdtq r sfri F+qmak+ ilqr

qrtafu'+ il6-+1 *f\rfi rJurw{qr {qR qrsi sN qraks ftrsr vrftr +r{xq
(SESP) Er+ Erq'iqq-i-qr 3{T\r+i B r q-ft 6,rffi c-szT cE-€td qri "fuero frIen t
6-o;r€' fr r qcqr krer+-f6-d tsr.ra sfiil qftr{fu rrt EeTr+,}6r+1 k+rg qrilrfiqql

sdq-fr4 {qR alirr+,i qItT *firr qrr{rfu F{firt ffi t{qqrafto, a-r+r qiqq}'a

r qruk+ n-r+r afra {q Fcqq-rcdrt qit< sq-r<rqr 3rmrfud ffiqftn rqlrffeaul

ftrq-+ <n't+q'cr{Tfic <qn qH Ei rqrflfi-car{qr s-fi'ftIFfi ilffi +{ qtg-dcl

qft\d E r ft fi-t qqq qtqe-+] "art+q fr<qT Bfltfiird \r+.qH'qftra
ftTHE crfrr-+rerftr v-qc 'cftTeilfr *f,ffc"ft" a-qrr q'@ d t

rqa vftrenfi *ffs,q-{ft ftrer+ m?cq man qrft F{ETqTafqE
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q\r{T tqsq-c-q6s-dri FtqTsqrq{d, wnr*r15+ 1$q{d-+ ffiIgn rqrs rlM
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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

rIrS$:cr{Efic(cr€fick.f,,r(

1 si{q : q<t qr6qi qffT{qfu garTrt-f,t; Frqtdfu( 4I+66 lr+ serc qA6{'

6) q'qq-fr-q-+i 3Tef, 6c r qtql;t gf{3Trqk+ EIc[IrqT 'qr{q-h-q

F{firs' er{ 'qr{ffic'Enrt' +1 naf<-+ 3flutqT rlftq+T k;d-{
qtqr qftkfr q-{,

GI) 'Tci ,TftT( 3{r<tdffi' (New math movement), { rsr[trRTr

,Tttl-d-afd q-d' @ack to basic movement) 3Tr+nI{n crqzrfi'q

k€rqqr qtt6r Ttrrd {qrqffi rr+,

rr) rqqq':rq rflfir66' qn q-fr{Hrd crflfiq F{6I( rr+ 3trffi
cftkd 6{ ( iffiffi} cr{q-fic fdfiIffir rc+} gqtFq-ffErt

aarqm rr+,

s) cr€fr-q k+rs-6r 3fiurfi[d Psdr<-6s-+] qrqt rr{'t

1. twGrcr{q:
6') cr{q-fr-q-+i qt{a r qfu{rM,

q) crfift-q-+1 3Id'T s6-c,

T) rrftrfr crET6-q F++rs sh-qr t



I

+)

Ar-..?q-d rg'f,ftTsr :

vrqrrr+i qPrqq r qfurnr
cr{Tfi-q \Ber srfr{+i 6TrrT qpr n-{k srftn srt4qT+] \rgzT fuEr i ftr+q+g r

d q-+ qrr+i srryl=rqra yr.ar rr{
+=f( F+ qr€fr-q ilr*E{ 6rfi+}

EEfift 6; ? "H Cq r qrqrrrqr{ qr6fr* q{qr

crEqmr-qri ,tlqr1, ( ,qrre,S+ 
6rcqr. qfoqrft" qft,q_+1 qrEB r ft 5* 5.qq1rft\r*r qfl{qTq.-ilri qEf sw+{r rrft@ g t qfuTrqr , *ru " 

(Er {n+rr{kr{rcr€-ffiqnf qftanfud rr+ dfut B I qfu{rqr qiq qtra*f cr{qtrsq
vEIF+riI E I

l' curriculum is a'course'; especialy a regurar course at a school or university.(qrq{irq \rszl F{s.rflq?Fl qT srrq_+} FilfqH vr{+1qT 6,

2. Curriculum is the ptanned experiences provided by ,h. ,;?lfTo'r'r"J,,itr
pupils in attain ing the designated learning outcomes to the best of their
abilities'. rlc**ffi +Tdr/errilr6) BTrq,.q.r ftut{q ,ft*"} k*
eq-qftrr6-+i vk+T qrftr fuqrdq il'M+qrf,a+ aq-irqa svqr vqr{ rrtqqoi i€-+.rg qrrs-66 * qr{q.nq d r t _Neagley and Evans3. Curriculum is the planned composite efforts of any school to guide pupil
learning toward predetermined learning ourcomes. {f{ ft_rift" f#rq
sqqft.o.-+i k6."6T HrfrT FdsTfu frir-.?Fi ilq.R qffi aE-{rs-a
TTfi' rq-fi-66 * qrEE;q. d r I

4. In view of the shortcomings of the cunently popular definition, it is here
stipurated that curricurum is a structured se.ies oi intended Ieaming outcomes.
curriculum prescribes (or at least anticipates) the resurts of instruction. A
curriculum is an attempt to communicate the essential principles and features
ofan educational proposal in such a form that it is open to critical scrutiny and
capable of effective translation into practice. (Fltl-gstrFT cRrtNrdri H tR{n+'fi +ffiffi ctz-inrt .rcf crqlnr_dr€ 3r€r rrftqm F€_stE
urqfrrrsdr s.q-flq-( Cgzr e-+ A I qqq"fr-q-A ftreTET_+i {ftrqTql..i qfuc
sd'q'?rd r cr{qrfi.lT qrqrq-fi karff6-F qkf,{i ifir+ qR,*nTm.t TqR

fin cffififf fu



rr* go rare d r rccr{ in+firfffi Brqk{ rr{'1vlrr++rft rmrr+r qlftr

qqT rIM 6;91 I ) -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 leaming and teaching

occur. (qr65fi1T ftIepr+1 qa.d+trfl d wtfi ffin Frd qfrrfl+1 €6q
cr{rrc.+ Mirr rt{T qerr6 kqrffi cIR rr+ dk6,r66, Rler+.65n

Farffffrsqr qff,r'ftq il-{+l iqqrr+r ilftI F{d rr{, dk+l ( +dilE { tq
{Tsrfi rrftr-d-+1 F{-6;q (ffiftI q6r 43r66-+i kqc qq l@ (6 I )

-NCTM

fr qftqrqrql fta-q.{ qfu cr€q-r+ H stqt q{ 1q1q-+' B{fur sliql oflcf,I

ffiqq-drs.qtri ffisq rrft cr€Tq-dri ffi*n +-rft $ry+ +q-ff( I sIrETTfi

W Yftrer+,-drr erq.nq rrfr< r

q) qlqq.fi-T+i q{
<iqr1 srfrn v-@ P+vua-e-a a'r+a q+qri qtEq-d r qrq-+ 3lsirTr

gMcd Rren+r qrftr F{qrdq' Fr{ qT ErFf( ftf{s qe{rfir ffi
.rfti sqf kqro-drc-crrri fl+{trd I

rt) cr{rfiqrFT FT6c
fuso mfU,o, arrffi {€ Brfu cr{Tfiq + d rt-n Ertqr 6ds-il, 3rErrm {
Fffi+{r Tft <-ffr\'+i E | ilr+r6'A qR cfr qftrc a c?TErq r+q+ e r

qarei x-rqr cr6-q'fi-q' ererq i e+ rFi qq,41 B r rrftril rtrefl, qiq kEr +
cr{TfiiT + g'fiq q\qn ITr{-(;B ? BIEFEcT .rfd-q r qr<r?rqr \rszr cqq-fi-T+T

d\T3rizT 6r66-dn{ ( adY (+e rftrm ergndot d | ft 6r6-a.-{r€ sffi 5-qqr

T6i sdq qttr|+i a r

1. 3lHf qd WaTT (Desired/Intended Cuniculum)

u&q sT Er $ cr{c-frq-q kq+66-n qi"trTscql fu-fi'c+
f,rc, frc <'n B{flqfi-ffi s+q rrH (B r fr + 3iErT rid cr{4-fi-q fr I

61T+1 rr|ord ql-fftrq-i cft.hfrr;r +err+r ffi A + fu-a1 (r+ 4., zF-(rft

rftrdsftrerrfi'M



ir+'si il, { H ffifl(F{ft qr+ 
'.d Ert{r s"nq rrt+1 g r ft (+ * qrff

il BrEm rrt+,r 1-fiF6 6t r q-fr q{rr6.fu+Tvi.st+Bi r M6ta ftrfi T€T
t1Q qrqflrqr + Ertr'+) cr€erq a-qn qffi 6l I t qr{q-fi-q i BTrvIT rM-
cqq-ffq d I

\ atqiqqv ,td vqaaq (Implemented./ Enacted Cuniculum)
kqrdq+l 6eTr+t6rrn rr&r.crdq qM qT{q-6.q +rqfqfi qM crqar-q fr rqrqrT rrm crfiffq { uFrqi-+H rrftq.+j qr{q-fi.q-+i wa+..n + qr€fr"c
srre-sTM tar{d{ qftn qfrB r ffi dfufi, q-dT qftfror frreTsr
k-+TETr sr--frf,., F+qrfi .*Trf*r r ftrei-6-+) mrnftnn+i or+rqr i qT*t*m

.rfrq+) qrq66q 61

1. €qtfta ct444q (Achieved Cuniculum)
qr€'Pi-6-GqrTr frvt+fisn kfi q+di cr{Tfi.c vwrpco wq{fi-q fr rcrqq-fi-{fi
Erc { 3{Erq 6T6-F B-{. I qTETfr-qt T+q rrt+T pqq-f6 Er+srqr qd r &reflrfffi m-qqr k{r'ffi ftreffi hq.rsftffi Tkrtt-qrc qr-ft, ki+, eqn,
fq"<iq] q-dPd qtf( fffi66 cH fuF+,r-+l qu-r r ft ll:rurasqr{ w{{c crqq_6_qqftB I rIffi i{-+r{{r ch T€ cr{q-fi-q-+i Fr* rcs r€Fti I crRr qffi
qrqr rrt r qftra vfu {..FRriqzF qrr+l fot'-{rqr q-sq cr{q-6.q-+i enq Brqoft
(qt

qftn qr{mq k+,rt ch-rt
(Approaches in Mathematics Curriculum Development)

Behavio urist Approo"l 1qqg7gff 9f5471
cr{rfr-q Frqflr chcrqr F4Brq chc'r. ,'E-61 | ftr+rs FfidTffir eFisr-f+,
qrcr+, d-+r s{rfi fo+lE ftaT<qTrt.;s.n F{-+TE-+,r qrftr qqrq, 1ate, gi
sfrr+F. u, stdmsrFT <rq+l k+rr+r erftr Brrary+ erq-66 qrhq-€r
6{. I {+ kdT<r+l 3iluRqr kqr-dq-rTr q-6rsi fr.sq-f6-+l qr{q-fi.[F6-+] ftqiur
qfti sffi qq-draqrft cfuqr qpi-B r cq fuaFil+T BflET{qr rft,o ksr*
SrR qr*<r ftteTsl r Fr+'rr+l F4ftra6qr qfHT qM fW r +drqrflrqr inqr€
r Eq.RrK rrftrt ffi fuftrdri r+'rqr ilrfd I Eq a q-s p+fumir ftr+rt

rtfqt cftreilfr {im€rgntr



Psarfr qqr+rqT qt(r+l effi qr4r{qr Filiq qtq+i E'-{R m-+1 rqkr qr+q

fu"l*, efir gq*i?r Ali c.A aITelI66 r rqt fcorror ecar<re qk

frtwgd", e-( r ffi qffi{q cr{q-fi-q frrcilrcr qq t+arfi+i Yftr €ffi
cl5q I {€ ffi qlqqT-q-+i frrqiq rr+6r qIftI T4qqc ffr+I{ sq-dffi
qttrqn r F{?rttrrqnt qH qwr+1 sqqr k€ r w<r qr{m-rqr€

stvu-6sqrc F{tftrc T?rq r rrtrcd cr{Tfi'c r{rf,fl rrfrrffir F4qq-{q.tl6-ortt

qw"r* tc+rq E'rd-r6qr {-$Br rlt(-€, < qtfr sr$r-'dl qqrq-{6qr{ qt{

a-qqr fttTl\a {rcr wnq-€ 1 qa5rr+r& ftrarfifir qrar(cT rlftrilfiT qr{{fi-{cr

{trr(-{,r rqRrfl ?fu\r4'r qrilRTd qF66qlt {tm" 1c{TI 
a-q e-<( rrffq+l E I

. Reform of teaching and leaming in methods lftrgq kfu t qFn fu-orq

qt5qrcT lFrRl
. Leaming based on S - R bonds (gtqfl - cPqqT iq+q'{qr snurk( kfirgt

. Determination of learning outcomes and objectives setting (k;FrE gErqfrr65

( girq-6641 P+rirur+r qruRm qr{Tft-q FrciuTl

. Behavioural objectives controlled curricula (a[r+ark+ gt{q-66 fr1-4tq(

qr'{q-fq)

. Task analysis and perfect organization of the contents (sequencing of the

tasks, exercises etc) (F{s'ffi<66qr{ Ftrarg +lf66qr Ea-rqn.r*I frqm{ rr+

r ffi 6atrd {q16T tTt frrqoT rri kar<t
. New math' movement is not behaviourist, though it emphasizes on content

structure. (Tqi rrfrrd qr+e-q qq-trffifi i{'dT-<-{rc htftr< d"f{ rt T{i
frq{{<+1 ci-drqT d-s M fqm)

. Programmed of leaming instnrction is the output of this movement'

. Fq-4{ rrd-,ft RrertriqT sfrfu qqk Yftr {q-+i er+i'cq fr r

Rl{.g{rf,dk.+r-EorfreiTq-qER-drffiftre{Erffiymq-4Ttarqt
*tt

Structwalist Approach (futaqal atarqT qfifrT gtr4Tl

crflfi-q FffiiEr qFr-qrqr Yd'rr q\r+i 3r+i cE€Wi sh,qr iqqqqq+l Eiqrcr

3Ttrff.{ sPfi'qr fr r q-q-+1 ffi<-6 fiqR {qr+] lM Effi (Theory of

structure of discipline) Fsdr< fr r T+c+] F{-+T{qr foaF]-{'.+] q;qk+, {lEr{r t
Esq-{<+l T.qnr ffi qqalqd k\'t Fr+'rl+1 qrqr fi\r+] {q I T{I

rrftn cftT{rfi M.



foar<ar5tn cqq-rr hcilr lrqf frqqe<E6qi qr<k+ qrqn.]qrg F+iw trrqfugq r q-q{ rrftkr+i qr{q-fiq Ffifur
Fstrfi, frq-d rqcqr 6i. frrr+q
(f(-fir {c uttHr iils k+ F{qr-rq
ilqR qftq4r cr{q-ffT f,6 il( I q-ffir1-fiR f@ yhTrqr ffi rrsFrq r srar vi.r+r Mrc-+ cft qrft #*"m.m* Ft-{,{r E+r6zntrmr+i Tilrqr q.rs{ Fdfi km rgt ,t=i crqiruT qrqr.qr rfuRfufr\qsr<cT T& qle kra r qo +i er+qr onqail Tci qffi {_a16+, q* ITfr Rrqt r Peqq-{qEn *T* BTrqrfrf, cr$fi-c Pa-ciurcr eqn Fqgq tqcsrrsilri t<r+r sqqr r6i s+q M B I. Theoretical foundation _ Bruner,s theory of , the structure of the discipline,.

rf+<-+) ,Fqq+ft s6-T, kat'trtT 3fltffi.d ffi.6 ** + 
"€"" 8"";+drkm 3ntrR)

. Congnitive structures are combination of acquired concepts and thinkingabirities. The highest stage of deveropment or cognitive structures correspondsto the structure of science. tggR r gtq qft| qr(ErTE6 a ru._o
e[rrdrr6?Fr v+1-++ 61 T sq silrt HGy66 T+6r hirioT _aa*_ q1r51 q5q61;

. Spiral curriculum _ progression from lower to higher cognitive level. The same
objects are periodically treated anew at a high cogaitive level. (HftrGI

lR-"" - qrn ?fu Atil r*n ilrcr fuqTE Aun_eqas_+ gfu r q_st
frq"-dr<ac qh hnrq il6cT A?1ft\r qTg<Ei crqqrrd EfiFi_e r). Discovery leaming (dq5eir. fu?Frg)

. Fundamental mathematical structures and advanced structures gradually
progressed. (qrqrcF qRrftq esrrsai fuErs-fq{+ €r-if,t irr+r Tffiq
E-FT+] k+T-s)

. New math, movement is guided by it. {a_ai rrfrrd sil"d.,eT cS kar_<rqrehtftrc fHr

Curriculum Standard Approach gtE4,Fq C\AF gfuATl
cr{Tn-q fr.qiq+r at+ ch-qra6q.r q* s d i,rmr[f, p{aTRE_o-+ hiftrd.uffia1 6g I q-+q'fi NCTM + fu\"t ,rF.-r n t, Arur* cft *ftsmITnId Ffi'dr<-6{i-flri @ A I TrrrFkn, fu"rE, *@"", {ilr=6_{ fi 

".,.
rftrr cfufiff +ilffrrft



qErr{qr A qhqr Bre-a B I Te qrn kqrfi-6r qIfu sfr Pdffrr+1 3nsrfi{il

rtftrc, P{inffrc qrfi+ e,rq rrtr, qrsr qqmn qk rtff,rfrq e$arfr ffi ffi6r{
qh'qr, Fqffrfi Hsr6F r rttr+f ('+lq,il Tqrrd{cr qrflffrd qrqffiq, r ET{rq

+-drrfr nficn sftHrfir qfrkfi Brq fufuqrrr Tilrwilor affi rftr i
qnr[ Fqrdr<rqT qrflfta( cr{ffiq f{cisT ct*-un+I qtuR{d ffrdr;ilffi fl I

frrffi EdTcr qrglf.d k6IE ffltr< r k+rgqr qt{ffi Yftr r( ehqrd

Til qrER rl r m qffi fuqfir qiar vemsar* ftt {-flrrd sccl r<6
rrMer
. Coherent curriculum - connecting mathematics to life, problem solving, and

connection within different mathematics ( algebra, gEometry etc), not teaching

mathematics in isolation. cf€rfiq : qftrrqfd f,r+q, vrgr
(rrrTuFT r Fqftq rrnrtrf,F.Ctr (Eru 6r{q rrft qr{m'c frqfEr rrt{+)

. Set principles are followed in developing curriculum standards. The principles

are: equity, Ieaming, teaching and evaluation (see NCTM standards for details

(cr€Tq qr++ FrsirEr mt srs ffrar<rroer* ++Ttrgd EB I ff
tqar<-r6d e+rr qr€fiq rirtfl v+rrfl qrsi qftq l NCTM fri
q{c6-c qr{s,n ffi6,l Ffidrfficl - IrrIFrfiI, Frrnf, ftrwur ( TiqrqfiT
f661q6s (( r)

. 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 leaming, teaching assessment of mathematics and the

judgement of the mathematics education community ( see NCTM standard for

detail) - NCTM d crfifiq cr;r+,cr 5i-qtsr qrf,s r{iEF Tql+sr rlfiqr6l

g{ r ctfiqT 1 faqffiq qr++ r fr qF{+FG qfuar er{Fartrs qrs qko<
qFrf,+r k+,E ken<rs, ftrepr k6rfi6s, {qr{+,q qrfrar ffi
qIuR Tqrq1 F{qiur rlk+1 A l)

. These standards are considered as the guiding principles for developing

curriculum. - NCTM fti qr{rfic crrrrs,{r€ cr{Tfic tTqiur€r hf{rs
i{-dr<-+.r sqqT Ftrt qr€r.r+i F++rs qftq rt

. Realization and understanding of each standard by the curriculum

developerVimplementers is neccssary for effective implementation.

{yrqrsq qri'6,r6-drt Enf,RrRT rrt r gt cr{q-fiT h'qiq "rd r cr{ d

rtfora cfusrff irfisnrff



S+* erftr rr6rd1ut qer il r rs fuM T6,r*Fi snil?rrrT qr{rfi.xr+i
n+r*orft 6,rqfqrm E.{ vfr t)

According to principle and Standard of School Mathematics curriculuffi, , A
curriculum is more than a collection of activities: it must be coherent, focused on
important mathematics, and well articulated across the grades, - rrfrIil qr{TfiT6r
Prdrm iTen qr"rFF..Fr qrngT qr€fiTfirt p++rrqrrreot tTrrm *,-<r
I5'tF'6rrrn tq rd I fr srq*O rffiWt rrfurfi1-{ tam t<gfnnt ffir hfqq
+'qrrt6-rn nrft kdr\r( futri E.t vd I r

lfikt:
E') qr45frq+i i{qr1 sTQf 1qrqfi qrf sqasl ilqrf+i EnEurT @q rq) Tdqr{ rrftrfr qr{ffif,qr{ qrqrfi-xr+t 5rr6cr+} oTTEl1qqT (qrq.q;-il rr{fu 

r

I

t

qftrc cftreilfr *rsrrrfi
q



,nd T{ , rFrd ftRilqr qFrct,r {rfrfi{q

r. u{rl: qq crc+i qrr{qfu {E!{rttre FrHPqfud Erd-re rrd rTarIT Efui(:
Ot ,rqi rrftrd 3rr+f,{' (New marh movement), t 'Enqrfi|(iT rrftrd

ed qd' (Back o basic movementl wrffi cr{Tfic
k€RrcI qrtor sqm $qrErt rr{,

Tql rrfr1-6 3Tr<til{,
qftrrfl[d Tfi,rf,dfi m,+,

cr{trfiq qFrm qrfrtr{ |

i. ftlrrtgtl regfrrwr ,

i5) ifqt Tftrfr qfqt€r.f (New math movement)

Tqi ffird i{r+d-{fir dqta $&.+-6.- - qtdfrI, sksdi t{ria-frfu1 1nft1d-qr

Bfl\rd q-{ferf, qrqr r{ Bourbaki s{641 Tqi rrfl,t-fr4 qG{r (T. I n( lqt\e
qr iriffi eftffitr irffirfi-{ dnrq<( fl-gfr q<qr ksrq rt.,i sriffi€r ilftr
sriffi ftrm' e"n-tr sffi Efid T+ft qd r rs s-er+ arikfirqrt 3fl.Hi

frqrqq il6ms rrftrf,, kf,rt Sqt+qrr fiq+ qFffi futicr rc} t

kq-+*erril-q a-rqr r6r{i rti,t-r{r€ iTfrTfrq FrE-{r+} snur(qr 3rq* {ftrrd ssq
qft sffiliq {H rrt Bourbaki vqfn sIrilRTd Ft-{tr ?fu €qclP€-d dr{66-+i

rqtq-Erd qEq rrffiq vrq{r SF (ffi Ei' .rft gw+-rs & r qH
Trrl{({6q frs'rfrq-+t TIftre qr€fiTcr (r{6 (Set theory), rlff4-ftq {rq"fi
(Structure) qr qle Rfr+r rlFa-d-66-+1 (rqrarr rft+ { q(trRrq-f, lffisqr
qrfuk r ffi|fr q6 ffi WrrrT ilqrq+ rrftrd, lr*qraq-d rrftm,

+qrr 3lrt< f4sqrq-66 kil-drq qr€fr'[qr sqatr Td r F*qrdq rrfrrtrqr

srt\rd m 6qqr{ 'Tqi rrftra' qP+d 
r

rrFom ftrsnfir {ttTrfi-66 ffi rrftrilqr ?rqi a'qi Fqs{6G-dni qfuq rrrs{
dfrfi qril r * e-tM r+rt yr.6td-6 6rA qfG r l+qrtrq a-d;ai rlFm{tri

g:rr rrct kfrfi hq-q frtrrfrst ffi t +fu qrtrqr rm-tT rrft\r+i

wren B Frrm] sfiurafi €{ { 6k qfrre kqrFffqr s{dTr rr+ q-i qfl-d
Frfit'( qfq {s, rr+ ffin rn'rd-+l t+firsfi-c * q;fr r aqft a ffi flurtrr

R. IIq frrqT{kl :

iE')

tI)
rt)

'rftrdgfrrerftiia-qrrr.ft



cF{ rrffi cr5q'FT-mr{ cPaTrdn rr@ r d + Tqi rrftrd qr+firn h+yrqnn ErA il r qftra q* qst E-{ s*{ r qrqr€ vlrq { s{rqftl fq-+rffirrdf
fltrrcqr qPfqrlin rr-{c-d Tn.{EF-d {g 3Tr+trri kB r

Tqi rrFTd BT'--<td{ kqiyd M{*qq il6-+i "rfrrd F{-fi qFq* qalg-i-ilqr
rr&re, F{flT acr.yfuftfti qtw qq{ smrq qldtt tdqrdq il6?fu t cc+rgflurTd Fc+qr ffi ffi sil"-Erc friftrfr fH I T( BTF+ffrqT irilffi.ft
Tftr+FTr qftrd-f,66 E-e fEq r q$i q& qnrqr rrffiq qrfl{rs} Ftr+rs r
mqifrrs rrfurilqT sl-s M qlqq-fiq Ei€r fhC | (+sEr crfH ilf,+l rrerfl
B+qfu qT q-qrq a h{r'fi eil+n rr+q-€[ lli qr.Tf,r q-s+l fkrfr r

fiqrq( qftrfr dd qrd (Back to basic movement)
fuerq q1f6s, dcrirG c.t{ qrqm p{qr{fdrffir Fe-q q(r+r rM Fdffi
wrq rr-{+(1sffier aqr+n M-+l rftrilfir qTuRT{ *rd6 ilr{A qrq.rr}k
rrftrd l*sTv{ *ftrqn vq-q}'{ft K'6r 6-( t-iw- q-{dq r cfrt rrfi..n F+erdq.qr
fu6-rr rrftTd { Brrq*rdr kmgi reTdqr 6n ftr+n qrd, r sffi qft-e-+{
ffi qt*g i t c+ qlrq rrt Ei I {q-+1 vm cfr 6rfrn + dRv,fr q-e r

?Tftrd ftretrqr gn .ri <m c-qi +F{, d qziFrrc?F $crri shqr a} r vrq+M
$rr.+1 or{ qnttr !rg+,r M rarq'r fu-+ kq (ffi{ rrd, qr Hq q5+fir
Fq-rr6FEr{ rerq'{ Tqi k's ?Td qi q{ kq r qi-r-qrTr rrfrra ftreTFcr cfr
slrasT rcT$frG lr\r+T tq EFrr66 cr-Eq( |

F{r.+i rrftTd itrerr+1 Efaarrcr rrFm ftrm \q'..rr *-f,fl qrq-rq * {.df Stqtcr
+q tftratr+ d{. I fr E-{ - ,q-ci rr&rd qrdq{, rv1 1r,to Fa-rr r
'Bnurc{d irffi sd qt<}'fi, (F1 lq\eo Rnl E-t r ;rqf rrftr< qr<t€r++l
Si3{}cr ts-e.6-d6 - cfufu qftsqi rrwffi; r qp5*, sTr\r+i qqfuH erqrq{ Bourbaki qTr+i i-qi qnr-fiq. FcqqT E-t I Tqi q&ro en-;ftrc-A Tft,rffi}
Fr.rrqr (Sructures) qig fti Tft.il T q.uRTil TnrT-ftq hqr66* +rr arFfH r q-qr ka-<; ffire, erFrFirg cqrfuk, aqrSa.{n€, TrElrakrrErkrl

cr{Trrc-n an ffi crsu r r6rsi dft-firqr dq fuftrqrt qr+qr
F{i qfrd r q-s ffit-mi rrffi {qrc+) T{ *q Ps-qrdq R-ffirt k*rc r

lo qftm vfnqrff *irsrrrft



rfoilqr frtqr Ffu 116 kErff-66-+i wnfr q-drg-t ( H-f,Iq (qI qPdffi fr-firq-6r

ffi {Y{r* fii+i {{l{ft 4I $ t{<r cIfu Tqrsi qH Rrd I

'q-g Tqt 
"pm 

qt-+.rnt ffirsq, qrqrq rrfu-€rq {clurt rr+

(d frT{ii 3rTtaT ?fuT qrt r rr8r-ftq q{rrqr q-{n Hq eieq-q, q-6€?F}

qr(ft .rfi'd r qfu 3ilq{ 3nurfl[d qfi{+q ftTfsqr qrtafufi cr{q6-[+ Er{ k{
.r+ qrqilr Frqtq rfr t *fi er-q-ffi-fir qqri{r rfrq+l cl-€txdr

Frqfurql qig k{ wM r {e-dri + qltlra[d qf'l-d-d$ q-S qrffi ilc
Mrr

qrqlnPq +frqq rrftId ftrern{n' FE-+r rd qfu-f,c 3Trrrrfl[d rrFlrtrd+ s+
qr<ie-i-flii qftrd ftTcTrdr* 5ffia-df s-+is+ rqrflflii s-{ fqrs+ qrAq-i-+:r

sqqr kq{ ffiErH qqffi rsr<flt+ qrn lH q66 1 qsal q-qi tr{ fi-d

rrdrdrdt Fili.urflA fliq-er{ i-+ri rr+ 3{fm ftq-E\r+i qft qrtq I

sf,ten{f{+-drqrqri frren kftr+1 qfr gtrc aTuR qr+656l Fn'ftr qft q}

en+d{ qftFF qrn Tftq I il{ 1n {m A-f{' I T( 3{rdffiqr{ 3Trdtq<T?rtrr

\r{q- ilEi(q-d 6rrn tffi l \eo +'} ilIqqT qTFr\r+] 3flrnqf, qffr&q frqro t
qH orraffi+ q+ rF,t-ftq iflrEG (,st q-{ ? T{ert a-"rm-< r{
rTftTilfrqi +-+ an-ffi 6c 6i I 3fl'ilrrld rrfll-drq ffi cicnqr gqrm+]

cf.qiifiimit cfft-{+i' 6e ( €ITffi qf{ qffiq q61 r rrftre ftrmrn

Frq'iq trd 3il'trRTd ffi <r<flf+-ar hr<{ slrEfi Tfl E} I

gttii (Diatogue, oct. 1999) qTtIl-{T( qrff fu4lT{-r qrfrT sirERTfr

FrqfuT Eq,rq qTH fu-{ | s"lzFl q{qr< ka-or sffir+cr n-qi krrE C{ ;rffd

qnqr 6l.+-fl rfm k-( r <r* qnrnTr frqrc 3ffiq nrrft-+.+l ilFT i''1 q-fi

ftq-+r sqqr qfr ifiEqEl E I sftFI na-u< fi mcrs q* rqr5d'qri, {-<{ sr

n-or* +rrrr 3{E?Td flqd rrd'+f{ r qM qfuftrn qf{q rH sqm+l

m'frr entnrrp rlftrc uo +1 ffi+-+1 q-*Errnrftc ia-qrfl{i qq e*fl r il€'f
3{IuR}Ifr ffi s-d tIi qr+d'{ s+{ {r<ftf+ 3rr-+cr{ d r e<iqI( ({{ql
dts* rrnl-eq Paqr66-dlt F*tqr crSi calculator n + rrt(H rrifiS-+] q"reil'

d I 6rftfl5i ?Rq{a-6r d Pfi 6ftT4 nfrdrq +Tqr crr$rd ilT\rfrI qrrTft-fr-fo

sh calculator +1 q-{d't kffq trt{ qFIR attrcIrq crt<iar u-1 r ct{ qnrnqr

rTfir-ft'4 ?ftq-fE{r€ q-dqn-fi} r<dqT qfuTrkd trit{ q-d I 3tc{ftr'l k{rfrilo
,.rftrfr 

f+,-{ k.rc-( rrn {-a' Bfl.rrRTd qFrya-+1 qkqr++r iilftr C'zF eMI 3fiilrt fr I

11qftn cfue{rfi :M



q-gk6 ffi.TFrd H 6.rrur Bmtr <rrrfuo qri, tsprfr (erdr?'r Frrftr
3Tttr{q?F q-+ rrfuftc qT flfuq rt Fn E.E, rrerdil e-q + d_ ; #cF{ rrffiq ffi ffis ckqTi -re.} 

"qF*"C 
qrq66s q_{rg-{r5r

ilrflT T6q!i oeq fr r

qrurr{er rrerftq r{icE6qr{ cHqr{ ,r{ E-{qr wfrq fu(ethnomathematics) rrrfti s.rcr Erd F<-t qffi gr wUb r qrftq qftrdc6
(ethnomathematics) cr{+i6-c-+i frsqqE CE{ Tftfr ro_*C ,f*r*t 

"orfr;ffi rrftrd nrd HfufirfiT *o n#, il1qd r q) rq.q,r; ffiqffi fuqq el" 6 ,

T) Cf€fiq qf;f+ qf+il{ (Curriculum standards movement)
qftrc+r krer+-rsei n\q qftqq NCTM) eri.ffi q-<qr d r q_rd jlqi, qrqffi.qr+fi Rd.yqq Mq qid fhm I qftRrsas, qftr-fr ftrm+_r6, ftrelo,yfurr+-rsqi c.-sa (ftffi hfrrq +fi6 _ fr6rg fu.ar<, ftrerur frfu,'e#s-sFrd ilrPdqqT Tf,q,.ft E{ srFi rrnre.q frE,-6 BTrH.rr q-qtfld
BrTcqri-66-+i silqrmr ft cr{q-fi-q qr{fi_fls fufwr qftCdr fkqi , qrq{fixqi

#"*'.trH#"'H
e.{ r q}r.+.m n&.q cr{q-nq dr,ffi ffiHT*P#
qTrnrqr qr{qx-T6} BTrF} qrrr+..r6 a-qn rnfq r fr NctM Eh} qr.rr6et qq
fg+-+i crqq-t-q cftqr$-f,qT qft.s-+,T qftqar Eilfi"rrs crfqt I

NCTM si cr{Tfrq qr-drr-6c Hq ,fi *ff qtrrcAo e_1 r rftfu T qftrfti
cSfr vr4-4l, k€r{ k'dTR-qr B{rq-ei 3n4rfoE TqEr<Tsr, ftreTrcT sq41 

"d", 
_+

P"rffy ffi <rgu' qftm i Ncru +) qq ftdrltrr slrm{ 6t I qfrril+l
&rryq+n HBrq +,.q-a{ +,dx..[ffi el-+r e_1 *$""T._t ch ?rftTa_dnt r+.Tfla(r€I B-{ r q*rr<r TRn +dEn ffiqEir{fr qftrr<ur BrqF qffiq hqrra_+}
rq-dTji \.+d {Tc q{rg ffi e , E"rq"cT rr${ rrfu,rd .fu+E, crftRa__*iu+c qfa+-strqr qre{a6 Hrrq..6-6 fi s-n+l cq qt rfun g.qrtt BrTurrrs
s'i'+T d{ r q-c& rrci &+ s-f,r Ft-+Ta-sT qrnr .rnt'qrt_ra q.rqr€6_dTt cftnT<n frE fr-t r+ ?ffi r Bnur{il rn r *q-reqt qtWt ano.r+ f.+cb

fi
qftre rftrsrff +<rsrmfr



k{rE ,T?+6r qTFT Rrqilr{ e-+ll rT'd st+-q I qqr€d trIftT q{ rr{ c+

Trrfir{ qq qEfrWi,Tfrr.T FEtr+T rflftI Tchr tr{ sfu-q I FrR Rrfirgqr erftr

ftru-+ 6pq6 Htftre h'ffi q-trqr lrf+rlrffis frfu (cooperative and

. collaborative approach) 6 yqFiqrc t{flff'65qr rltrfrq 9tf,r6r Eedl 6-d-t

Brtz-q-ir6o-A 5k ffir Bffi<ql E t erq{ NcTM t rrfr-ftq EIr;l'E66 e=lrs<r

. Fffiiumr€r <si-{qrii qn M qrrei t

NCTM *{*fi-* qlrrfi-a ffiran rt+r ql?r6-f6 ?RI5lc6R g(:
1. Math as problem solving C(rrl-€IT TTIIiIFT$I Sfqf qnffil

. qFrdrq frsqTq+1 ffi Ti r 5lH +niw (qEII TTIIEI"I fiTqi'Tqlrr
rrd sq,

. lq{tr iTffrdrq <.fis'rt-6-+1 vflErc rr* ffi-+r qqsr (rlIltrlq dTI65-+i

e-qr{T rr+ T{
. qftT-d ertfi {q fuqq-r6-6r rrftrd q'ftr rrffi qrsl sqmrq rrd srsr

<-qurq ffi s-ctrr rFi Fq,
. qrdtrk+,ffiq(qfufr TlrFITsqIErq vmrrrFirq,
. rrtr-&q frq-q-fiI hfl fut-qrc Fq-srdtd fuiiql q"i qd ffi kfrrs

flc+,
. qr<Pqo sqrfiI 3msr66-qr s+rsi kqirl rrd rrd ffi k+rq En I

2. Math as communication Cfqf{if,t tqfl rlfrff,l
. rTFl-fi-qtdqR, ktr{ t ffirs-+r fiq+r sqqas qTd 3r{frR q6'

Tffi ffr+,
. ffi qTurcT qfuTrqr6-6 6q1 qrqrffi fq'liqT rtriq-* fiq+,
. TFrfi-q qTqr+1 kfirq rrft Mroqr rfi4-&q tTqR, s{sr cqTEnq

\rdr{rrff{-f,rq lr'qfi qr? +q s* E-d

. sflqqTt 3rq EEI ilr6l 5trs'r6 r€ qrP6i qrqr t {'tli effifl kaEr(
.tr{

. qftT( F€-ff +q-dcdr r{m aqt +qzt km gil"rrq-s q{ rrftT-drq qIqT

e-qh q+

rftrdvftrql6ffi 1i



3. Math as reasoning {rlftrf, ilffi k+fssrr ilftfl. *ren (r+Trqr?riF,r efir eTqI{ rr+, fr-RT sEl_f(grr6 ffi r qT€t
Tlrunn?n qcrffrrfu( CfteTur T+,

6r$qr grgf,r g-ff51ur6is ilq r1+,

. rrffiq v+radr{ F{rrTirR6 rapcc1 rffft*. ,1:,. +'fi rqe rrCror il+6r"- qrq d( er ++1 {anqrt rr{,

. rrftkftq 3rFFrtrerr€ dqT BiTReT FqTft16 .rf €q 3Tr.iT \l-q r+{r T{ I

4. Mathematical connection Flfrr(t TqnfdF.f FTqf ). c-€ mqrdrd qft nqntq o.rrtr artr Eqtlr+ tn qrq,
. 

1ftrff" \r+qr+ e<Fd-+l firftr lrftr,T\lihi strqT ffi sq6 qrA.yqkqr
rrtq 6,

. qftreq E.qqqr(ffi BTRlTERl-f,r€ T6€ FfiT r fr eRTflE?rqr€
irrft e-*q rd,

. qftrd 1 q-q ffi6) v+E-effid FrE k{ r fr er<.qqftr+}
srqlq rf rt

. Edcftkd qREr6-6-+1 F+arrrrhnrqr 
",rl 

Enu[-f6_+] Ff,firv rt;i v+i q1 r

Algebra fffircl
' +qrfr'-reTt cftcr'r.q-- vq+r.6-+] rffiq srflrqfu sfi-6.{ur, qrs-+i

6qqr arffi-*i *s rt,. BTflre-d+, F+f{ur ilTr qrqFrd,.Fu,r{ qo. rri g*c_+l 6.q-qr
mPc-+rro ffir qrsasqG rfrrrq.r iqrg{,

nqr qrpatrqr fuftffi Hrfi-66 Tr4,

. sfi-fr'<or66 <tarT q<qmfrr6-6-+1 rqnn-+ h+r-ra,

. t+q Bf-olurdrt qft-tr fufr1-qre cqra|-{ rrd s-t. s-qcr+f rqr rrfu-R ma-qffi rd.rrsrz qftra km aqr
r*rr .r4 c-q r

1Y ffin y?nmff ircsrqft



Function (t6-fl?f)

. qIRPffi iqffafir Efirfsd{T (EPdrd qqrr r+rqtk{ qAqrrfl-d se-;r+i

s{dqqrPa+ an t gqqfu Ma+, frr< IFTtuI riTrE, q'tTrfi dqT 3T(teI

q<r effisrElf, ffrfr,
. artdq,l, qnks i{q-{65, gfr+,'rur 

' 
lqTk{66-Ers ar<ftro q.qr(6I

qzil6F+1 sq-f,qr€ qt- rr{'
. q+ (k+TErd qm qP<q+r s-e"IEr{I o*1 6fo+mr qtr Td,

. qre 6q-fi q,,ffi66qrc HSrfi F+ts'F+I (trFr66 qft'.rd stri tlT
I.El "1,

. qr<rkrrqr qFE+q ffif s-r++] Wtqr q+ {ct ffiqq rrd'

. frBrq t+fuTfir ff-{qr Ffi'qr66, ffirrs+r rIur65 (cr +rER

Tnq*t

Geometry from a synthetic perspective (Efrfrfr ri{tqurrf,riF, Hksrel

. H-qmfu+ E<86-d k'{ kq <qt qm-rrd',

. {qsr66-dri qffirq
Tqtrr rtri,

. ffi ffiGq, vsiFw q<r s{tqr

rrrr€IT rrmtn;rfl TmrT rrd Td,
T'ffe.< 'r{ ( frTfiT Tor66-dr*

. frE\rdT qrq<Ir66"FT qrtrrtcl Erffiq F{f,66ftr+1 qqtr ow ffi
rjur65 qkqr{ fti,

. qq\fru aeE6-+1 YqlT rt-d,

. hfuq qkfr'q cffi sfiKa'*s 'r{ acT ffi65 *q Ee-+r rd rd
qffisn-< 1eqffisu-< qrfuPct

8. Geometry from algebraic perspectives fqrffi ffirq ff{fu{rd)

. ffrner qffirq .JqE'G-{ri dqt$H 6r'rIT Er \r+, 3r+i'qr qm tr{,

. Fril<r(qr flT dqru+-d T*rr{Iz PEflrq qrffiq al{ffi rjul-6'6

qm qqrsi,

. Fqrtr{urd TmrrErd (Er5'q (qT q-tsq krao qt6qr{ Td,

. qffisfi 6qr<r€FE'I TIEG ffisuT (qI ermrmwrqr{ n-€{ cakftr

T.lsfud TTd,

T{'{rqr qi6 .rd ilr EIIffiq tfffir rJur66

rr&rd gftIeTTfi M



. gqEffi rd-{Tqt-e hffir rJUr66 TdT ElTrrFr,

. HrrRrT *'r.,E,.,?rqr 6T'-tuI, +io#.iu ilqT +€.ufr r*rr rr+ 
r

Trigonometry (ffi1
. |trrryqfrq (qkd d uqqr+r qft:+{rqr ffiffi Tfrrr,
' q16fu5 Vgra'r qr+ras+i ffifi rrft sine, cosine Filil+i T+rr rrf,. ffiq 6q a#a rmf,{rr} ffi "*-, T*,. Efu{ sr{86 qrfrfr+, Tffraor Brr4fri-fi ssrrfi fu qft_ rrt',. ffiq m.qirrr tfrq fuffi6. kq srqrq ilk+l (technique) Tfrrrqd,

' ffiq Risftirmtr sk.rf 6q1 ffiq vrft6qu*, *.t=i,

' ffiqffi* ffi, fr-d* qfu{ru+e, 6'4ffi TE.. irfi 8j!ffiftFi
vtrrftr s+i r

Statistics GuffqiD{rfq)
. qR(k6' vsr{+il qfG{r+rd Pf,g\-6r mqr*o,n6qn *.*fr+Tor+.r sv{r qrf,

ilrk+r r trsrP+rrs fu-q T fi furffiq-r 3Trilrgr pTuiq fuorfi vfr,. . iltqtq;F'66qTa Bfl?t{+F, M{ k6r6r r rrfuqr+roft td curve fit rrd sfr,' frfrq ilq kfi* r v.Trqftr *.rr mqrwyn+ftq mrrs-qri r+rr rd {
5w v+i,

o iflrrfr il+e Ert Tff F4i den ilzlrE+e] BTTErGT qrngi ar${rrqr
q-{rEn r1fto,r lTq,

. dpzrrq:F qn€flrirT vqftrf, gzt{r?fr kqrg{ ,Ti
ytr r .ri, fqc rr+,

iFmw+t 6qERq ffiq ilq dqT k,-qqr r,=i r{ n+r+rsd k\dquTrr+,

ilqrs*t ,\-ft+wr 6q1 rTP{q{roft rrEf mqre6 sqrtrwr rr{. r

T srren+i oftzrril rr+

1q
rrftre cftreTrff *cqrlrfi



ll. ProbabilitY C(IcTfafil)

. qftffi'q qrqP{-d Rqsrrs-+1 rrqlurT lr+qrer+' qrqT ffi(6
(Bnqfl lffi lrtdd r+q rft rq< r{',

. Random variable :hi erquR"n Tfr,

. ffig-d 11cnaklr trmsf51s qillT ilqt g-q.d rrd,

eqi-+i 1w r{q +"..ffi 6q-fi attn'rrd', Ttr{ otffi grrs
IIIET I

12. Discrete mathematics tqntgril Tntr(t)

. ftt-q-d qlt{ffi, ffi, 5{qrrrfi sqftr+i Tqtq-{r€ Trsr+i ffi *t.
,l=i,

. qur{r fraT<, dr{+1 flri',

. qrs-{r€ qrt{fi-{rc rr'+ aql hldqur r+,

. h-qr Etr+] k+rs aq t<rtqq,

. ffig-q+{.(ul dcr frkqd (l.ctl=l"lFFr q({qr qqlEr{ rr{,

. srerfit tdlq +firqr qtn'rrd aqr smqr{ F{6re,

. 4qr( q-aqqq r* dqr kfu qq1-{r qtr q'rglE6-+i qftfurfr qe6qr4

rri r

13. Conceptual understanding of calculus (f,fqil$+1 irt?rERurfFf.6, TFTE)

uRurlfiG ttqfu"a, 3ftrib-{, qTk{I, fuftrcT, EFdq-{
qrkr +i iET Fq-ftq ffiI qrsff+F qftt{rqr qffi+' sr€qur rt;i,

. Fqffi frrr{i M.n-q, qH;ror s-{, ssf ter+i 15-6rE qRr

3rEtlreTr66d T5'G ffiT 3rq fatrr6.E-qr * ilRqnfi6-+i rd'tr tr{'

. fufuq fui{q-+T tqlfq-f,{ri ffiqq 'rt I

14. Mathematical structures cqffiq {gttl
. Real number system dtII zI(l-;FT 3f;q System E6+i E+rff, t+t4faur<fe

q-mi,rc+sql tur uri,
. ffiq sF6'qrqT wnnkc a-+ gn,
. !F-GF ilr s* rrfl,r'frq qafr imfrr s* E( ri {(r t|fr,

nftrdqinlrtfi'M 1\3



comprex number system Eri kflT qrt aqT Tg* rn m.,5a *-
Glqr qfi'rr+,

w dqr fue q<r rlF,rfrq gF[iEr sTTEIrcrT gRfurf qrq6G rmrr q+
s.r{Frra ffiq rdfufr rna.q aqr stq?r+1 TErg h+rs r

a

a

gfrrfts{ :

EF') rat qp6 Bndil{ ilqT
T{*q r

fluRTd rrfurf,ird qrd qr{Tfrq qFrs vfim

a

Tfrro cfue{rff drdilTfi1c



cr6 #{ 3 llfur ftEilftt ili{

Etrr : re qrd+1 3{trurrqPd csntrrs FrqPdkd ord-rs rrd qerq E+ei(:
?F) crq{fi-q k€rrfir snqrl[fr katE66.fii qrqr rr{'r

cr{Tfi-q r{fir(rfrr qruTo(( fua1q5s r

1 fruc<gttrrgflfiq:
rrftra ftTfirc'r qrgrrft gftrta ffift;rfi urrf,o 6( rTftrdrE r srillr ffEeF{rc W
5i urcro q-1 r $ar+r< flrr ge Y 3nel ttrnffi' qc. r il+{r< (Logicism) ,

F;frFril{r( (Deductionism), qEr{fliqr( (lntuitionism), { +aftEm @latonism),

fi qrr Eqi-{Fs'firg {Eiflrsr( (Absulitist), clt{Bi I TiilI{r(+t ffi+ qr zrs+}

3n+{+ ilffi 6qqr (qt"r qrterfiE t*ffike Faliailist) fr r Wt-crqrn
rrFrd-flii qfi srqrrd, Wi, P{ksd t 3{qffit{a il{+1 \rfi r+sq-d sqqr kq r

rci F+qrqrs-+ n-d' (Deductive logic or deduction; <ri S+ wmn6e <niftro
qrtrn-+1 sqqr kE r

qr q+rqir cfts-d+1 6Trtt rrfu<r+1 Eftf( ffi \r€ ercFtsiit{q, Hft-ft,
616T, ErJa, qr<rer-d, qqn ti6l ffi wrs{ [M sq{r rnrrmrf Ffiur
qiq'+1 a I qr <qia-+i e-{qilFFT tF,r(gr (+srqRsr+1 .rfrrfldrri t'+ r 3* Ek+]w
qft rrftrd qm +B-r, krs, rrrqrffis, nark+, srft drP++, r< rrsTri r
y€srEnq F+q+qir sqqr ek€ | rrF{-r+l q-s q+{+ emr(cr rrfl{-tr+} cr{Tfr-Ecr

ffi ftqq-s-< rr+rayr qi, ri q{r Fftrlkd (q I rrftr@1 qq qr{ikm il-c{rc
g.!{rtc-( EEr rrftr( qrga-rcr ffi6 rrfirrdn T& ErJ crgd I rrftRrr6-6i{rc

F{t+d i 
"*1 

sr+i rrF,rftq rcfir B sildr€ + q<r+] a-€ +qr+tsrqr
Avn{l-d rr* m:cmr rs+ Ftrq r nri rrsi rTftrd qr66d finfi}, hrr{rirs
rclftrf, ?r+ ftqqqqr6-+} gitfi uqfi cr{q?ilrcr ffi{ T16 I $er€r6q
{firrdqi qlfrfrTq fffrtrdrdr€ qq rr4 cFrB I qr€fi-Erqr rnretr rrqruri +q
Erd cFfu r q& qr*rqr rnqr+r?F rriH 6r'd srs{ Tra r q+ Rrarf,i Frtfrrd
trfEn.{ Tfrkffir :F'en6srrt fua-o-rs fue{ur rrka-+T q;a-{ I T{T <yi'ftr1dR

i'ieis c{srlnr la.dr.{ +.8
sra'rm

1. ts frlrrq :

iF')

qftra rfuen{ ffit

c jolr
1c,



qftrrsr ftrerors{n 1k+r rm rrftril+r frrff+1 strcr Eq r sm rrfrrfr ftrr+-qra
F+gd Eq ri ga ri fi r q-s{ ftrro *Fra ftrqorcr *e ffi+} qrre 

r

tr+sq qfc T{ E{H sqrE rFrcr sqqr tkq I E-ts qfl,rfrq rrsni qsfi rq{' q.{ s.T.E'-" Eq ri qrqar rst rq r rs{ ffi qp{ wr+1
++qr.+ftrf, rodB r Mrs-qr,6 qrqit qt{ rrftra-+r vrsmr qqturc
Fr+l-fi qi+.et r ffi sqrurq qlffi ffi mr*r + Eet1rn qtrqr
krsr( &{ r vfrrs rrftrr+r Smocr nfuqrfir gir{Fc.fi +& T( c+ q-{1r d
q{r RrffitrFS ftre{"rfifur sfuq,ffir 6.yqr kqlffrTr ffitr( qv+i krqs 6,qq iltf,+,r Bnarrqr ffi fr rr+ rrftrd qi flffi qtq+ ffirr q*c 

r

rrftrd H Pfir{r q\rlnrn crr rfrrfr T({ ( SH vg ri qrqar qmil rrq r

T,rrs srEeT 
"qt{+ 

ffi wcrPfrf grtrd Gqqr fuq r rrftrd qrffi
srqTfq€ arrarflrT scrfrE qgt ffifr E-q r rqm+i Erk( Tfi+i ffiff'sP+-fl ri qr*qer nq r qfrrd qs sqRrd+c Fqy{6} 6qqr kg-q r

q-s edftryfin qfrrror Fcsr{<tG *6 qT ffi k+rg +fi Rd|cd
Hrry?'-6 r r+frds.+r qrgrrqr Frqiq q\rfir 6q( I fr sdfue trq6-6 T

ffi6ts q++l srqrk+ ffi6 g1 r rlt rffi F{+,rsfti qr<k+ qrErR

srflk+ fr r fr ffi{rk6 strcr+i sqm furq r q-fi srnm i vqrq
TrEqdrdrftd6-{r qfrq-ftc fuqqTqE6-+i s5q, qftrfrq ilr{+} Mq \rq
krrE+r qftrR T< E{ I {s EqfuqSn qftrilfir i€-6rE <rrretrfi Bflrrrerc

e1cd r?rfrrtrffiGE,r rrffiq ffi{rt6 rrFr( t{-+,r5sr {e snER gt r*r1 re
* m qftm ffttr+) ir{ Tqr<r qrffi Hq4 q+ *€q I kfliprcT T6r€R rftrfr
tk6 +{( ( arq.rrTr qrsi r *ffi ffi'+l qqqrqr ffirqs Ei d rto-d,qftra rror qrfu qs? fivd rr+ zr(+ +anla r rrftm qft-*irqte
Eq rr+ {c q+ i qg,<rfn'+} grr<-++rarsor qrftr 3fl"ilfir v{ qu wrm fi r

Wrq_.iRr"tc'-6fq ( rllqil RnFIiEt EtFt
va-i wr{Fr€ EFli[qr srmr+t k€Rrff.ftn q+, qrur qr{ Erqtfu+ k<-f,+T
keT{+ sar sr6 1rr+r sqcr kfq I vrrwrqp++ +rrfr {nqrd nrfrs, ail,
'rcfir+i fur<rc s\r+i qr{fr I zRT *1-+t W kq qtr{ qk+r qrdrdrrs,eni
q-+firffifi ffi }{, S+ T*Etirr BrrEa Hnrq 6rdrt ffi rsear6r6qil
scftTft Et+, Erfrr E{ TE( wi qrqdrdr€ ffi Hffi dsrrd

Ro qftn cftrmff ffir



qir+dq r ffi ffi Frqfuecr hrq rrq fr | fr qr;{fir6l qrrrcI

rfi,rrdr€ Ft, qfmffrd tr{, trflEA srrsl ( ft6mr EI?cr qt{ $ fll
F+r+rs ?qI qt6r w1 r utrEsr+\ lftm t qfrre ffEd firorsi rdPd t
vtnurqP{6 srf,+1 rlff,ril+i soq+i srrqT ktr€l t

Tftmrfl qtrdqri' gst $IFITFIiF, qqtardP{q rq-+i 6qrtt qkqfi
qqrffi qm .r+ q{ (t.{r6l Sqqr ffiq I rffTil+} 3flt{E5,r{ r k+rq'

k*rq ( qrrrq fr+ror qrffq-fidttG'ol qf{(ff lT+ qFrq?FFiIFne qqqi qrftrq t

cF{s ffi tr<r r( d qfr qff{-eq rdM qtffi€dtr* qrq qt6q ri qt
oq +tT+1 rltr-frq F{trilfi} qraR fr | qiliIET snr Ffi6r<66cT Tq+rrs (
qe-rrs-+1 qrqr ki Yftr*rd rffnpl Eq r q+e qffTffi] ftreTul

r cftreTur qs Effi+ ffir{ F{firq 6'Tft1 wrar<m tnq56 T+ E(r{r{ T(

Effi Itr qrqr * r crffifu qlftr(E-Gt + 6Tfr llff'rftq (-.firqr*

qrwr rrret€c-fi] TslluFrrtr rfr'r qc ffi ctft r{ t ffi qfr F{qlfrt

cr{Tfiqr rqRYr ri'Eiror'6 Tci qr;rer P<a r ti sfi Hq (sJe, qqil'
qrft frtscr ffi{-d q\r+1 qnTf,dr* crr R.fu rrffmddt sqqr ki r qq

rrftrf,{ri FitE rri fsdrtfft rgn ffi I rln'Rr+,l T(sc Eq{r+ t<rdrg

ffi Tgd W ffi{ Frtr{ fi r s<raur+1 qrftr sm arfrfr rqfi{ql

ot\'", .,ft,ft'" q.aEt {ftc r qiffrff qqi'-( qkdt rIffTd A q-t(Tt Erfre

rneril rrrq rrFre, qFrs trftrr+1 sqqr FdEqrqfir d r q.grrtqr qttw{ri

{td( E{trsR ( Hris.r? q qd t.i Errfl'{ $FB r\rst rrftre sE Ff,
q* rn+{ , oa1 so+1 qt flnsi c+ Eq r sq qffi qqrdm qqi'(qrftffi+i

*+t srqq E€ | d +rq nm] qR rllErrtol n* rn rrt + qr€Fdfi

rrftrt qr{ gd r zrfi + qr<k+ .lftrd Ead r rfi + rsar fH r m qH
rd qa e-*{ qftra.fir rqi 6q ( Y+IFFI frqrrs fi€ ffi qqsr w1 r rrfli& *
qftre-l-+fu qftre I r E-<rt rrftre Rr+rsi ? 5q ff+-r<r* sqr{[ qlqm rrfrTcrs]

kars r rfrtr { qffia qrfl,r+awrt ltt fi{ friltq P{+,ra qH Eil fr qi
qr;r<r qFre fuwr+t sqruqr srt!n{P{6 6r(6I rrrcktrts 6{ I {+ E{r

fuqEdt q{ +-{q qla ( Tq cl" ffi{ q-s-{r€ rfrII rr{EI srftr tl t korE

rrt{r rr++,I ilftr rn siRqlqtffi 6116} rIffTd RIfird {q qrER fi rq+6r

qErr(ITI qr{ffiTr+i g{^-q, qFFIr&r'FT alqr ernqffiI -g-(G5cr Filiq ftr{ T+

EB rTt 6rfi+t rrnrr+i +s qid qrqtrfr+ rlftrd fr, ffi fltr qrP6i ?rfrl(

.rfrrd cftIm{' irf,srq-fr



il t rr&ra H shqrqr 3flqtf,6 yp{ftr+i r*rr r eF4fu-+t ilrftr qh rrfurfr,qhrrd HP+tnemr qTEnGT ftr€rg, lffifiuil flTrq*dr r qrfin srrfi,.*r ifi6.-g+rf'rrs 3ilfE Tfi *rr*Fr rrfrrfr ftrsn+ Fq\-6r fifufu6 ({ r

sPdfrF{
s') qr{Tfiq kfirfror 3ilqmfd frar.rrwnt vftm rr;jarq r

1t rlftro yftrenff *d.rrFtrfi



m rlt( : fsrFt ftn rrgwd qErq( rfir* mr hqtfu. aAt

(Study of existing curriculum)

. 1. vt{rl : q( qrr+l qrz-4qqPd runfrrs FrHFqfu( EFrt66 rrd src EiiI(
E.) qrE4kfi ild+,l rftrfr crq{fi'{fiI rg rqws+f qfrqq P{f,,

ql qrak+zFrrrclak+ irr+i qftre qr{qftq,m ffiq-6r66
S<IGFT,

rD fiqfus rrftrfr ftIeIfit cr$fic rqurt Tr{q'+ iERqEG Yf,I

ir|TIlFr,
q) qtaFrs rrftn qr{rfiq frcilr+l qrortrG H{n qtt.qrds qflFqm

.rd,

s) qrqk+ qfl,r< qr{lrfr,T+,T HYf{€(-6i &r t nq+} F{tffifrr,
6-rrtra?Tl 1 qqi(frr+} ffiqq rrd' t

c. tqfruq{q:
+l qfsre q-€fi'f,fir Ytq qqrr6,
q) qfrre cr{c'fi-{frr Rqcrre,

. rrt cftuftr+ rlftr( RTH-6t cr€fic wqq{ Tl?iq+ iFr(gl66,

q) rlfurfr qIETfi-c P++rg qtfiqr r

i. furcrqFt rq'ftn<q :

F+qrq-q il6cr q-tr{ rrfo} ftrqrd {s strq ffi 1Tl+ frfirdFr ilftr irfitr
rr{ wr<w-+ +fu-{ er+rdrd fr-+,rs rRr.s{, IITRI f,t"r t ffi tt++ q-+arrqr

r*q 6 ser{T (ars1 { B'rr qErq"FEI clftr irtuR tran wi 6 I fuqTrfir f?r+

s?rq W rrr,:ri'inr qrftr isqte.q <-rqr fuflrfi ffi (qriu fi qlzl
Rrgfr cr{q-r"q aqn cm q'q r r* rsvcl qftr( P{'qq ttirF Er{6R {qrq{
rrt, erq kqqqi ftafi, ffiqq ansrq aqr kam ( cfrfuqr Ffif,rFqqT rqrrr
rtTt-di 6il+ ETd cT{'q-n-q'n qt-dTt cr€Wi tgn M a r rrq-+1 levmq

ar+1 qql-fiqqT rn,ro-flt qm qffi qEfrWt <rra @ qlT qr+1 wtiw t
cr{TrnGrIe HE Eq 1 wqfu+ <-r+i am l,R,t cT rrfr,r-ffld qa ftIuv mr+t

qftm cfrTqTfi M



1{ sfilrd { q-e WIW;* ti.r cfurd w q<qrc'fi} B I r5e11 v r { cr d
cft{r< lv.t r lt v rir-+} g I fffi6 acr crafu+ ewr qffi fr$r6r
6Tqr l{ y sfu{rd qr{fiTR r ly efuyrfr Wrtq+' q:{qr6\r+i e rr+ crqfufi il6cT
Wd HYq-+,r 6q.fi qtr rrftrfr fffi ct{ ffir+{r rrftq+} Bi 1

*ftr+ stro qr fiqrT cffidql qrri ffi \rszr *fbr+, #qqr m qnrtnG
cr{q-fi-q qftB 

I

crakfi qfu-c qrqra.{fir r5s rqrrr€
6re-+1 qrakfi il6+1 rrfrrfr cr{?rfic Wzr T<r€rfi{qr cr{Tfi-c kfirq.+<d
srfiIftrfr rrft lo{q ETre sn\r+} e I Tn qr{qrfi-qlTr {erc: ffiqpqe
q-qrrs srriv qftg+i e:
. rlk+.r : qr{qfi'q Fqq.rg +q-+i (+{rc qrEqaq+} c<*cr i{Fd rr{E

nfu\-+t B I

. ckc : cr{q-fi-Er+i zRT qr.Frr q-dqn cr€rfi-t-+1 ffi funft vtAyr
rftqd e r

. ftrsFrr Gq Biq"-drs : qsqr +qrqzfr lovq mtr+i qffi.d rgn
Fftri-{ur rrbr ftreTr+T .kq 9?**66 (loyc, srdrn huftmr vqraTr rrf{q+.r
E r qRTr vlw vwr qrffila foiiwr rftqor d{. r

. qttqfu'fr d-6+T sir-{66 : cr{fufi ilfl+i rrftrc ffi vrq{fi-c-q.r snvrftd
crrqk+' ir#Fr r6rm giTr6(a cfr sc.rayr qftqei B I

. .rftrd-+.l 6errr56 gitqEs . zRr $IFrqr qtafu-+ irazFr +,etT c, r 1o +l ilftr
Wrd .rfrkr+T Erenrrfr girq-f6 gqriqT rrRq+.r Bn I zrkrr +,e{Frt stqrq-r6
TtTr 1 E) qrftr n *a < o.eTr 10 qi ilftr 11 eila aenrm qFrfl4
rIftIilfir gtro-fs Mr"r rrft\rfir B( r

. ftlleq+i frr r a-q : rtqfum il6rl rrfrrd cr{Tfi-q-c.r +erFrro.rqT
srt:rfi qann' rr{T+ F{qq-{q-6tq} Sr r Fc s+.d gdq r@ E I

Eqmiqffiq'6 Fcralr rrd lfsrid qrtT

ffis1
T.{ 6tq vi"r x,r fuvrq{

. frrerq Hfu : crt:rkfi a-rqT s{riqT rrF(r+r Hy4-q<6FtTi ftreTur rrffi
qtft S +-sr fureT'r frffi Ffrq.rffi r rft s<r Hftrrs-+] crqg.tq nffi B I rr€r fuRrroql rflh, r+rrrffifi, 3n{rrrrr, dq, (qsr
(nrltlr{, Yr+f,t T BrdFF,iT HRr fl.,

RY qftre sfutrrff *f,{Fflft



. {flrw-{ qtfi-qr: qr{TfiT& h{i{ur rtfiI strqE6 $r rrffi ilftr sca{r
qM Frqr+<roat ftreTUI P€6rg 6r{ qtd FrRr stwtl-6 T<t trc ff
qq61ffi6ovtI{qrqr{rr+,qfir{{-f,+1qrftr+6RIFqfuz(kfiIr6

. 3{c-{rsi mft Ert{r qfr rscl gdq rlffq+t 6l

^ <D clqk+, {ftre qr€TTor Hrcrrc
6rq srqtqq-flTr (ffi {rqk6 Tf+1 qftrc ffi vrqq-fiq iF'eTr I' cI lo{q
qr{ur ( seTr 10 rn lo{e rynq ?fu ilrl rrl|-+1 d r fr qrq+a'r+r {g tq
lffi {<rm swr Frrqr{ffi s*q rr+ qfo-q:

. ftreTr+l {rnqq sfiq Pa=qr+} a

. frIeTr+1 drrkT erq66 EqraYr rfir\r+i B,

. rrftrilfir iraftI murtur eT{fG d@ u'

. tF,EIFr{ 3ITq-65 F{IIITET TI?tgfiT ilT

. qlErfir+i ztqt t+err'rdt d@ q

. cr€-4q+1 ei{ t tTfrrfu-+l cqraYr 'tftq+i 
g,

. {irt-r+l iFqlFTil 6trfl cr€{R t srqr FflTrd{ rrfitg+i q'

ftTq"Itqfu rcfu-arl fri Ertqr FTilrt Fc{.+,r ffit {ilr{aE{d ufu q-qmin r

ler<+.i dit-s'l q-id (-qrtw rlftq+1 g t

T) crak6 rlnrd ftrsrv+ qftrc qr{ffiq wwrt rffi arotrc
<a'gfwa fuqr+-65 flqqr q\r+i E<r6rfr+.r +fr sisr ftc\r+i 6, qqr6 r{frq:

tqr : ti t qRrq crgfi-q qft Ai+ fu r q-s rqift crtdf,cr cF{ rrFr

H ++l ffi fu r kqr+rql Tdrs{ cr{qT€6 srtr wq +fi
m'rrffi e-qtrr ch 3I fi qdr qft fu r anfr ftftq-sfi dtd\'+i
+eTrqr rfr, qrd Pofirq-n q-drqr, s-d &t r v< r

- cfrc : a}rq kq t *i c kqr{tqri Tdrs{+1 erftr a qrqr5s+ r'Er cfr

cTEqa.-r+i qtafi rFffi fr $-a q I cr{qTtr+'cr q\rfl Hqffi<
' qt=tqinqirfrrtar

$vt : vr r rqrfrTq qTqffild 3ftrrm rlt( i rri t ? ftrer+'i cr{ffir-fri
3rzqq"rqre ffi +n elrdlcrra t rqri d qE lTs{ I

qftn cftrsrfr M 1{



yftc : fu"( r rqrt *fr s* W hqd qm-€ft a *c r il{ vft mqq5w+.ratgr qET &r, qrSffirn ri.H m cr€y<_+.n Ts+H H".qfuftq-drqq-d ri gH q r

yqr : *fr H s.eTrqrdm eft"E rftrd var*6 m vrq-qr (F#{ 
r

e-r+ sn6 s.erqr rrftrfr Efr fuft-qs ra_s_t g-q er icftc : 6tin ftrs, qr{Tfi-Tn EcTrBnr+} nt -A crftr Eknqr B ftfrq_g sq_q
d'*'qi u r *i a u fuftqs + rarSg I cr{Tfi_q qqfi Tftbt+ HrT€+
mq) rr$+\.+i +mr r

. qrfhnl + ftq;* Rr+-q r. TftTd ftrmo'n fu-{ qftra qrSc-fi.r+l BrqT{ TN ? znFns B * qrrqr
TB ? kqRmi+(l

rlftI cr€Eq Frciq Efu'{f @rocess of mathematics curriculum
development)

ry" tr+rs cEa dfrT'i qq 6t6-{ +r{ il r cr{rfiT{r{ \rsa Hk{d
Frqfue r<r cfr s6 qrdN-+, r ffi+ s-{Ta-ic+ gq i*qn*_A pfiqlur rnf
+fr Hft-q-d Bflqrtas-qFg e-Emur rr-ffi EE tzrqrT ;""** srcrqfrqr frfkfiufw ew Esh, Hrfirft{ scrE, k+rg ehcT, qrqq+i ilFT ( i{_trq {
frcqrq'+i r€ffi fr-.{ HF+-q r * qrarresqr€ Ekr( qlt +<r *ftr+
s?"{q?-6 yrq rri ? Htriftd rffUr+ gtrqm Fftq ,r{ +rrr *fbr+ sr{qsE6
rer+ rri ? *fbrn qqmser* +sft nrr++rtr 6qrr+ rrwpsd .r+ I virqes
erR qqqq\r+1 +eft qqqq,-q rr{ r ri ttr+) futq qr{ffiT+i ffi
a-qcr rrfiE I cqrfr'T+i ffi Trurdad qa+qr fuftrq ffi qr+

cr{Tfic qar{ r{qfrT

ffi {ilrqfir qr cPr-crdnTrT+ v-n qrFFft srq 6e arft r

?t rrfrro yfftHrff M



IEGF rkr qra-r rrt+r 6{. r q+ n'r+n Hilda Taba i fuq ql{*a qrvrrs g*c
qf51 61 :

. 3rrq.!l.q-fi-ff+1 ftn6< lDiagnosis of needs)

. g@ ft1qfu1 lpennulalion of objectives)

. frqqq<+1 B|-fra (Selection of content)

. frq14?rq6} (RI.Tr6;I (Organization of content)

. fuq.rE 3lT{q-66-dr 6*a (Selection of leaming experiences)

. Fs-i5.rg sgrr6;r (Organ'zation of leaming experiences)

crqrfi-c ffir FqdqT iql-dqr rmrr rlftA'qh.qrflf ffir ftqr{sR
icrsr si+-qi:

Y. CfrTftffi:
ay rrflr6+] mTiT crdffr-q-+T Hsd166 H q.tt* I

tt) cl}nfus rrftrd ftIef+.+ rftrd qr{q-rq-fii qt4{{ i c-{Tft ftre{Er k+IE

h-qr+-qrc qEITFt-{ rrtqr i EF-ffiI qzFrril?F' errrrs qqiq t
iT) iqrqzll cdqrr qruqfu+ aE41 rrtr-il+1 qrEqa-q f{qirr+T sh-qrqr i ;ERI

grcrs rfi-<i I

hqrfr ffiT rrsrTqir'I
sIFFrurrFil ffiI tk+1
cP6qr{

3T-{tr',3r-{trsl
frqT{qqitr-fr-c

s?rc $r q\ n!T\r+]
nicreqr ifsfi {dn=FF-{

gtFf6 kfu, qrqfi,
ffifufrsl

rrft'ra cftreilfr M 1r.9



qraH I
icrfifi T&r qr{ffiTril Etr(tg

icrtrqr lctv t tlu wqftr+ ftreTr+i fi1TT rr\,-+i qtFfiB r i-qrrrrera ffiyrq {rqr qyr6r$ <runi Brtwr ffiftmq.r Hk Emq* rffid6
rcsrm +'fi Tn+sr ( rrn-frq ftreffiEs-dTt nd.< cr6yndn d++l fhq r cfu tr€
crdfl-qr {Tqcfr4r.6r .{rFr rt'qr-q-dEr s"-qRqr cft dkd r ffi.+ a-r+}
cis E'eTrsq c-dri E-{ zRT cr6flIrmr+l crq<.rrrr rftrd, rrqqrr+l ier€ t {q
TRrsEo rfuqql fkq I lc\e\s t. m qHqargc+i St qqcfu <-qnflrr rH sq
cr6crrqrdr{ Eisrc{rPar ffi{ qiiqq (q11 i+q !r\r+i EriicT g1qqr qffd 

r

T€ qrsyrcTrrfl srdr run cft-{REr eta d.frrs-qrii cfr c-d sr{rn ksq+} iffi rT( cr&nqr+1 qr-{q'-qqTt e.-q+rr ffi.qffi{+} cr€fi-{ ry6^q E{rq\r+i
frrqr I

11u6 g[,o*4 iq,.cqreir yrRFFFriT 1101 t. rn q-{fiqr.r'r ffirftn qfr.
(rq|{ ffierqr Ta'{r C]C I fq{r{(rrq} qTrffirFrdql H:r5O fuqTr r ft..rge
sttr+qrc.m kdrorql ar+elr qfrctri fq-q] r sraqrd cr{TfiTqr rrM
rr6-d{oi srt ftEq-{ir fhd r esfl-q:N B11Fr ;rr+fi, aq-+t1 k+n q-c-mr
F+mff aqr qlFrsFT TruTr q{rqdr.r-rfi ffi ..6+rr fuqr furqrT *-tq. gde-+q
+rq rrt r si qqVrfiq-af k-rsrc qerrga ftrm ri.cr€T.tr+ ffi rrftrd
M'yqq cr{qytr+ +cl-+i qr-dft rM I

lR'iv * q (qc{fr affii enrqr q\qfu iqTeqr qfttilrr+ fuqrd{ dl-+i
cr{Tfrq hqivr Td I rnr cr{q?fi-qqr q-EEJT qoo WiW-6 \e ksq flfqqqtr hq} |
Br-{+fr \.4 Fffi ft q-rrsqT F+rrrfuH rTff Roo Trrf-q5+i e-.{E\rdr ftrfr rqs
cIATfiTqT loo TUriqqrdi qffi Tfrrd { loo lsriqarEEl+1 FB[ftfH rrFrd cft.<tM fH r q-cft iqqlffi s.rtqr q.qi-s=+ ?oo o} qfrn fuc.cTsi qIEr
kq r lqvrg t. qr qnm Fflen-+] qrqqT qrs-qTk+ arfuq e-€ rrfr r q( drfuc
+drq-+1 crETfiT-qT cH rftTirflt qr€{ui em Bg\r+i iffi r

lR,iY { +1 crafu"fi cr€Ec-drt fira mm-qof |ffi6 1aqrq.a-+l
clEc'ff'rqT qftrffiTt qir4r4 Pqq-q-+T srqr tt@ ftrfr r

rT0Tr {Trfi{d Brer r 9lTrtrq+J s<q!ftt l3{l t cT q.raka a-rry qPrm r
q{ssr F{k wr@ qrqrfi-q aqR rrfrd I qftrqr+1 cr{TiirqT rrffi rqlfH

lc qfrn cftr{rfi *fiffifi



P{q{qr @ M qn Sord vrqrfiqcr BT66i qttcr loo Wttqrd rftra

d cd Ffi{ r rfltqr {o Trd-Es+i rwqftrt Pqq ch E+ q* t

loou rrevfu Acrdrcl E+ $rdtrm cr{Trc Fr\r{, t{tcfr6r Pwrtrrrsqr qr+

F+M qarE qh Rrci r E+ arfir flqI qr5'[r6[, d rrgn tqa cr6flrfl,

d argqr erqiff crd{rrar, d argcT srflt cr5{nfir6c ftrq t ksrdcE{"-cr

Fqt{ft ffi *H qrEqsff+ts qcrtrdd r srqfufi Fd{ril{d Tdrg+Tr

\r{'6rnT Elr\tr 100s tfu 10Rq lllllrlftir {rTlrg qq qft\-+r qe cr€fiT66'cr
rrnrdcld frfrWi sn @ qrtr€ tiR rsrsi F{sffi<-d,r *r afi wlrsr c
rqrq i q-6 f\ r

qire qr{rrq (lotc)
nftqq ftrm qaH +fir (lolq-loil) eFf qqqi6 rrftrd qrqq-rrfid AHIPf,d

F6M qqrrfr r frqrrq wror frreTr+l s+ ft86-rfl rlfil-d-dr€ qtgr{ rIM t

wqfu6 ir6 lqqr l-i TrrI) rrt qtrf,f,r* kqrf,q qrcrd io sfusr( t{qtqr lool
kt+} q{ rlfi,ril+1 f,r< qrsrard qogc unu-m crt+{ fr r qqffirt srqkfi
Frqgq K1qr ffi rrqqreqE R-6ar 1rEs6;T qr{ Tffirr ilft qftrtr6,T

(Iq.{r6.{ { Ffi-qr66-+1 P{ilff'r6.cr rn ffi 9a6 qffi r frqqrEk6 t
qlak+, irrrtr (lqlurtqt, E(l?r€TFrs d{TI vg.( rfl.H.) fi'cYl: F+qrqq qu-gr+i to
vtcvrc rEri-qm 1{o) ( 1l cftrrfr rWiW loo) TTq ffi lEarfr{ rrflun rq<
qrai f4qrfi'ffi+l ffi 1oo tqtqm-+1 ffikfi rlfi'rr+t q;rert rlfitd t {FqI
yqPdrd qrarfiT6sd ErEry{ rrft qccT (Ffir f.66 rcrg qmt+*n mr tfuq
3ff.r{lffifrr, qrfirqelT ( qrerdTqr* ar;rqI Trdr crerfiT frrqi'EriEr frftrq
fiErr65,qr APffi (ft cr{Tfiq66 rqn rIR+ t ft qqrras: 1. srcrq g?rq 1

rFsrq{srr+l s?Tc i. kslrq+) *r aqr tq+a mk+r v fuqrevg dqr

frwr*< |

T€ft cH rr+ qfutroqm cst cr{a-fiq qr{.rIFrfr tqgr{+1 crqc ffi E-{

rrd r ffi r+rcrfi Afu\r+'r G F+fgq-6r rrftrc qr€Tffi+rsqe q66 g tffi
cr{rfic srcfrrs qfr qE{rr{ qrEIE, ftIerfifr?fttor, frfiIE sw'fr6la dqr

tqr<F.;rfiT Tct sfrhfs aqn qri rqrsfi qterft qfr r qr{q$tr+rs q{r

Fdfuf,{rc iisi rqrs rtftq} r qr€Ttr+tscr *fi qnrm qc qfr Tql frffi
yqhr $ qffi r ftrero aftrcr +s ffi t

fird 11



rrftrd hvrqr loiq Ttrttq-<r cer+ nck+ a-acr srqr.rrftrd qrr Tdrgi mrq
qefr ; 61 vrqfuo cr{Tfi'rr ( ioiq ) ,rerT l-i sq terrrF'rd-{r crur.or f,r{ F(+
Tft qr{rfi-q iltcr rrffi I ilr1.sR ffio cr$fi-c (ssrT y_e qqy 1qrtrk+, cr{q?ilq (:F'eIT q-lo ggr) rn rEFrlftt-d, ffird, qrfuft. mr
aqr{fr:F,r cr{q-dr<.f6 6-rltra ( wfu srqr (rlIr+{r qR.lt 

I

lo1c grdl'fi frr[ rrf{\r+1 cr{TifficT qrrqr$fi^il qffi rr+ sfl?FqiF arft qcqr
+fr qftlqdT arrr cftcrd?T ,rft loio <rorqr erqfufi (ir.erT 1_{ sq),
F+qfirrftr+ (zF'eIT q-,.s rrrr) { qTqfu{ (se., c-lo rr*r) cr€ft-q qr( rrffi 

r

T(I qr{+tq (loic) r{r zFeTr y-{ +t rr&rfl cr{[fi-Tqr (S fuftq-s sfufikTrd T

Wllqr looy +'ff cRlqdT qfufr 1 il( sri*E 3rq +.er66-rn qffi cqqrR tS
frft[s etd-ffir6) ( Wiq+qr r$q+. looy *fi qffiq r1g{ I qr€ilrqr
sir-{fla r rarsi cr{F<66-dr€ Ta{-+Tur ( Rror rr{ q-qrs rrfufr r

crgfrq-fl-i inn- Hq qrffi r ?o?c +l cr{q-fi-ccr. FcraTr qq$T +fi
q-{ffiSf6qr€ ffir, qqre rrft"rt r gfff,{srfir firFT rlftlf, cr{Tfiq. (Rolc) qr
:E',qTr y-s cq-+r mftr {fu\,?m il4rqF TEST{ T vqr5ffi-fff-d-d,r cr{r.r<.66
iq-dtErc Fcri'qrEakfi il6cr qftftir qfurc qr{Tfi-q 11o16; rr<-rf< n@ B 1

kqlim rfrrfr qr{(fi-q RoYi- io{o)
hqmq ilr+i rrftrd ftTelT-drii vi{-+q.q-+ \rq s{fl1q.fu6 q_{rsi
m-rqr {rk ftrm 3Trfrrr ( 10y1 Em ftffE ftreil4t nq4 sffi w 3iluR
fir€ qft'ltr cr{Tfi-q irqr l@ 6 | lfrqrirq frFfir cr{q6T{r€ yrqfu+ ftreTT

cr{Tfi-q Goyq) ( Htn'fu"m qftr+ ftren cr{Tft-q. (io{o) rrft f€ rnrr=n eft\.+'i
BI
erqftE ilf+] cr{q-fi-scr .rrErtFrcT ai-crcT cffi{ ar€ r++ hcq-4r{-{E
kqrsff"f.qr frErff rr+ fu q*r *=r, {'q < efrqft-{Td Fr+rE sq-dfrr66-fft
Mad 6c{r e-q( qM qTEE I z1rrn (1) gqqrdr fl-q, 111 rrp0rtr6r
qruraf{ h'qrr6: *g, qars, rlum { qrq, ril n1q *q { til-Trrq, $, +rsq,
errilI, Brrqfr{, tvl Frq E{rrrEFr, cftrTd, Efu-+ kqq ffl rrw qra, (i)
ffirfrq ( rrg-€-{sr, 1s) ufifuft T (q) v*r rrft c *a rrfrril+T
cr{qe}r-frG cqraq d( r ff qraqeirer<rt+ c aft-dT ftarE gq-eftr66 fuiirur
.rftqeT E.-tr fr aae+r 1 qT ?t, +erT I qT l{, .FeTr I w v1, EF.erT y rn ll T Eeir
{ qT il qft qq1 6qrr 1-t vrr lqy *er 61-{. I q.q crflfi-[qr ffi6-+]

lo rftr* cftreTrfr M



ffi"rrdri 3fr'q-qrk+, 6TrTr {trqnT rrRlf+} e r ylqfu+ ftrm cr-{ffiq ( ioyq )

qt qftrmfr Eeil l-i (q crqrrR q qrfi qk€Rr6 ( TTi-{fi 1{o <tfu\r+1 B
qi om y-{ qI qr{qarR S quA sksqrd { Wfq.+ 1oo {lfugsi e nF RTHT

qrdEr+] qRq-q (qovq,) t |@ {tErsr<T EerT l-i sq+} erqr hT{urqr
*-fi Rs*t qrgq I sft st{ffi 6fir 1-i Tq cft gfqp 1oo flrd 11-A

grn e-qd qH e r

ffi+ frqrq-q rrfrrd crfla-Tqr zr'ett (q-q <rsr ) E'enrrfr gts.,q-6s F({\-+r

61 r fi s?s"-66 erq rr+fiT mftr 1u crEc*r66 (qqr r h-qr, v{e, Frq r
E{r-+rcr?T, ai q.gr: nqrqr t*cccq) il{crd, sqEcrd { gfryrd: ffiq
3{Frq-q-6-66, (fi-rtur, q-firrf,T ( ftfrTr{.+ r qrffiq srr'.FR ( Trwrffirfl
cqzr+q6-6 nfuq.6r g.(r
iq'tFrft qrafu+ kqrdq rrftTd cr{Tfirrdrrg gr: wtr+rd'qftrra r ratftq rrftrc

c]€'fr'c rfr f€ qrq'm eiffi a tcr€ffqqr Ee{rrrf, s?rr66 iFerT i, { 10 $r
ilft Wrd ti?iTor rtft\r+T d( I z1{nr<T wffi vqrnu (?olq) 1n z5e11 q T 10

+r mftr cgm. stsq Ffttirul qM M I T{ crq{frTqrt ?oic si cr€fr-q-cr
$r<I aI1q?F M( rrfr\r+] tr M'cr{TfiTcr Rqfiqr rrft.\rrr F{srr66 qtffir4

Tftre, 4rfrrq.rftrt r i{frf{rr qftTffiT hrrrflq qM e r qtrqrd rrftT( Bf{+(
P{qqnilftE rrfrrd qr{ffi-q (io{o) rn RE\-6i s+ qr{a9"66-+1 <rft-+,d

(Graded) cIEIrtrqTF sqraql ft\.6r Br( I 3{frftfr' rrftftrqr Hqf,: tsE
3{arq"Far erftr e{r+ffi+ qi{-frq f,rt qT *T66 vqr"+r qM e r

da,
t. icrqcT RTeTr+] Eftr6rq - rfrq-flq qrqf

R. icffifl ifk+ cPrcr - i-qrrc +*f,
i. <rfuq ftreTr eTrlM qftrtfi RoYq
v. srqk+ qftra qr{q-fi'q - qr{qa-q'F{dFrs +-<, qriM
I F+q.rtak+ qftm qr{q-fi-q - cr{q-rq F{firfi +<, Trnffi
s. qTafu+ ftrerr+i qr{q-fi'q qr.r 9 r R - qrqn-fi-c kfir€ +<, Rrdt6ift
\e ct{fu+' q&rr frreror - et frTs-tr$r rtdq, AEnTq *}q r aPa{rrqur

gflqrq

i1qftrd cftrm6 ffi



cr5 qt{ : qrq[t?arF, ftnrfi frifrrfir ( rq r<t' ilcfitFF
(fextbook, teacherrs guide and other references)

i. s+tr . re qr6d waqnqfu varnftrs F{Htdkd or{ffi rr+ serc E+tr(:
s') qrEq-fq r vrqtStroftaa) TlEr;fl ikrrlrr,
q) ftreraF Fi{ftmrqr rrtrr r{.akor qarcq,
rI) TIfutrfiT 3r(rfi Cr{q5(<riEiE,T TJU16-6 ftrrfi,
q) q€{ qftrc 

S<<i-+'cr ftc+.J"rdG.+i silEraqT rrftril6r srq Eqd
e:ire rr{ r

l. 5w fttrq :

:F,) cr€5-rT T cr{q$ir6
ql Rrer6 Fritr+r
T) srq r<{ qrcrftrs

l. ftcrlqd rfi!ftf,{sr :

rfl cr{ffiq(qr{r€6
crqq-rr+i iltqr {sq-<r wnB cfiH Tqi ll{sHr 6 1 a6i qqqTRs+} fltqT
q-qt q"t vrgm tke r

cr{q5<r6 ftrer6 ffi r{q qrEr( qrfuA I cr{qrftrfi ftreTur k+I5+} (Ia
@n{ aqi WeI crqq qT qrErrr (Mean) qn A I qr{q-rT+ hEl'{ur +{,r
s?Yr6G cft{tf+.r mftr o-qn qtft\r+,r Ersrrq.fi (Contenrs) r qs+} *r (Scope)

iFr 3rlrncrr Pftrifod stTq yrkcr vf,+{r Tri rrft a-qn qffi m(|ffi
cr{q$sfi (Textbook) qF{B I srqtf, cr{rfiTe Hs{]!r Ttfir s?rrrs rrr:
T<rl=i+r vrFr'i{srffi rfiq r+ fud T<-+qir r;qrr qr€Tffi+-{ri re-fq r

cr€frTcr ilfuqail stw trr rRrsrcr cr{qTfffirh1 qe.} xk+t gq 1

qftrrrqqft \r#dT{d ftren ki +,rc cP{ Tsn iT+d | '

rfrm cr€T<aqr€ + ffi, Eft FsFrsi q-+ E{r+1 o{rftro,rkd fi'r{ft
qrt{q | 6r* s{fr BTr+raTfi fi<{ ffqrftf,{"- qqiq fiirfi irEi drdqr rM
{q 6qcr qrm qrft-a r qcqr FflrftA RrEr+ ftqqq< q-fliffiFr rm, fiq r
{R"nqrji \r+ 51-iqr rrd rqrs Tfti.qnrn ftrer+ r hETrffi qmqd ({l,Errffit

s-qqr e-frq q;i ea6r{ I cr{qTtrmt ma-+-er€ A-s{r Frqfrr rr+, T16r{ ft-{,

qfrn ce{r{rfi Airsrc'fr



qr6+i !rq+r+.er rFi Fdmtr trfa r slii mer€ frrer"r ffi nrf,flTti {
qqM ff.r{H sccr H rlfuq r il H{sI itt( fr {rr'fr qrEmcd Ti
ffT{ft rri 6lfi, m a i-+q qTe 1c+ mrrft tn d t

Cf{55C ( qf{c${il64fs TEfrE (Realtion between curriculum and textbook)

(rrrr;€r 6q{n r<r m-qerec-*T66qr€ Enr;c ffiFsr rrt t trq-aei rff{ rr+

F+qt sv q-{q-fi-c fr qi qr{q-fi"f,n qt+l frk{d F{q{6:6-+l rr{
FTqr q-<.d rrftq-+r qrs.zreTqlft cIE -qErffifi e\ r qr{qn-q t qrflTtr+-ffi
{-E-+t-{E {enra srwr htr{ffi sd'e rt=i (fu-q:

. qrqaaq frf\ro ffi q\"w{r d ri vrqq5{il+ qrqu-fi-{frr errc grr

rFi qrH re-dTli ffi?rc qr" d I

. qrq{-fiq-n eE illier +3rrs crflw+-n rqs rnrf,g t

. qr{4T6fiqT 3ltdft6 F<lrrt ( 3{aqrcr cF{ M g*, fi htrn
( 3nqrtr+1 3{lurTcT ftrer+-i zFe{T (Enil{ tr16 rr+ cr{q-fiTn fusq"rq+i'

*r t a-c, crq+"{R, {qr{+-{, erq+ln-( 3{ft FftIl-{ur qH 6.€ |

. qr{ 
-qrtr6 

qT-flfi'q-+i Tq\lTiF6 r<{ firrft < rrftra ftrerqrfi qrftr qEE1,i

*ier+ mq.ff'd r

. q-flfiqn frfti€ nH {iqrq6-{ clq 
"qcR-+-+i 

amrnql rrif€i r

. qtqq-fiTn ffi-fl +qrFrd { qIEITrgI stsc-65+ 3{rEr(ql cr{qTkF5+T

frqq-{rtr-ds t Flrqr+-qrq-rs qqtfur lfrRr+1 q;il I

. {rE-n huir.T rtt{ir *fbr+ eeq65 5mt++ wqq-fi'q f,rrl{ rlft\r+l 5-a xi
crqfifi-{+l sqru Tfi -rd qt wrfiel Fcqr crq45ffifi eqn qftq-+1 (B t

. qr{rqmfr+i vta vr{Tfr-c' d rri qrqq-err'fr+i ,<Pf,+i {q qIER

qr€5R+ d r wqqfi'q-{r{ qrtt rrt< cr€Iwm eqn qfre r

. vtqnx.c ftrq"r Rr+re+l Td 3fitrR fr ri vrq'a5wfi cng-rr+i 1r+ wrtft

w{dr
. qr{rfr-q ftreT'r ffi qof +'Fitq-{r A tri qr€Twfi ftrr+ t

frETaftdr vd'-rft iFrtftr+t fr t

. qTqrrfiqn qtc6 *r fir:4i (-€ rri vrqqw+ cr€'fi-c-6T s?rq-m W
,ri q-+ {6qr=fr ceT qra d I

rrftrasftreffiffi ii



ftrro H{ftr+r (Teacher's guide)
Rrffit ..{s+ ftreTur k6r. Er4'qr ftinrr rqrsi ffiffi F{qq-cs ++
c-drsi, +,sfr qars+ rtsfur, 6 vra-ort +ft rrrq Fcn, qr crdcr Er fifbr+
TrrrH yftr r+ r P{qr6+i lRrW? +st Ti Tn E{rqn F{q( k{or
q\rdr F{+{rt tfffi ftrer+ tT{ftrfir qfuq 1 Tv+r eru=rt waru+, v6u,
Trrcfi, ftTwr Fs+'E Fsqrffirq, BT-fcrk( qtr&, vrqa5tr6.fir qqrc+r *ff
rrqE6r6l IrTITEIFI ( stEIRr.EI ffi qq qvr6-6 Tcr+{r rrfftdlW R+ qra ftrsrErfir qrftr +rq htrr rr+ E{rn frrrfi+i
scftft qrmft qrfuEt 

I

ftrro H?ffi rfrrr
ftrq-+ ft{lffi rffi ftrqq ofu rcq, H€, *ifterd ( *qftr6 q=ns-{
c6-qd fficl?T trrg r qr+l q-+q qarc: F.re +rdqr rrd sts-B:. Ta r+'a *,
. P4flrq *fluo aqnrffi rqrffis, qo,rq r qraftffir) Frqiur qd,
. *fti-r wqritdt B?te { q-rfur Td,
. srrffi'ftre{ur hffi qrrc Yr+,

. *f}rs F+qra-snrrsz* rqrft r rqnrq rf,

. TilrqEilsT srgm fufu qP4ftrr6-+i B-+c, Fmirr r s-dFr rrt F+qrfi
qarq+,q rFi,

. drfu{ qgTRr, :F'rr Erqrff r +,.q tr{frr qqq,r frrer+ra-qr{ e-ia}q qq ,

mr+ iri'rqrfir rqFr rrd arr fur{ qflE6
. cr€Tffifi r frrer+ frfffi ffq: q+ (*Ei rqT( Tqi rrffi

o.+ E+ v+({ qH q+ce r

. fuq-+ Fciftr€rqr frFq-rr frtyri-drs MftT sirqro rrffiq rffi qrftr qrt
ffi <-qfh< qa=TT ( BETrcrr.r'tc+ q-i-{c e+;qr+qrras m} q-t ,. frEq+t Tqq qTqrk vn* ai r kfi-{qzhi zlkftrrq, tq-qrff vqqr, ftref+Ei
aryrE srrfr EilE6-dT* tzr{qr rrdI qcEre q"t qHBi I

. ftrqo F{'tftrfir H'qrff66?ir Fqerr, trrq, firrrq dqr sqrq *a r qrrfi
fi{qR cc Pt-qr+ilq iTen qlqg rnrcq quzn (t#q r

qa r rri
qtft qs<

lY qftm cfuqr6 +agnrfr



. F<{\r+,r n6'q[.Fqrq Hfs qr dfrfiI qffi rrtr sTk+-dc srfikr 6lfiw rr+ (

korg q-+Sm<q rr{ slEfi Ei*{ r

. Rrq-+'htftrorcr sffid h'qr+qrq qrcr m* q\-6rrt {+ RTr+.n fi
kqr+erq rnrgr qot q t

. crd+ ;rff}}+.r frqffiq stEa.+J mftr qq ffrtrr+'qFT RETTEFT rrd cft'

htftr+r+r Pn-qr+qn-rs-qrt qrtr+1 oqql H, sq'rc qrq6r P5irr+-qrc

Hq'r€ ir+ il {q ff<fli€ Frqr+cTrq (=rffi Ti qh qf{fui,

{q (d' llTrflfrt16 (Other references)

n,{qr vt€Y6fi-+i rfrq qr* qrqiR il€ r kflffi t-{+
1 v'rr{m,rer rqfl ftIeIuI wi a*n ERTE-{ft qq qlTfirfr ( *c 6rkq rt"f+]

qrfr cr{q5€'fi-qrd qrT TFTq $n r zrd q?refffi srq v<rf
3flzFt-.r'.F'irT c+ei r TKI ftrq-+ aqt FqETrffi crrts?rfi r
iit4q-flftq qnrs{q'r ffit qr{rfr-{ ( cr{q5ffi+'{r vqra'sT 1r\1+'r E\Tq< sn{'+

'ra"r 
.r{ q-6+q Eqriet-( r s* qffirr {.+{ qH erq-dleTt q(tPrd Irft

qfu-ftq rrq, Eeril T ffi kmrsfi rTfrra-fiI (<4 ffEr{ft66-i qri rrs
(rqs(. l rrftre qiqrfi-c-cr ffira{r qqqi' il( cr{ -qcR+,'n Fi-fl ;rfiffi

Rrerq rr.i T qtq .qrw+-i gd'q qi+l {tq f,l"I (qT

Ecrfl fi< qffi qrftr qft qq e.<ri qrF{ffi sllzrrqtFil c+a t r(frI
mqifi-rs-qr e-drtcr qr{i rrftIilfir F{flT{ 5ffifi-r6, qftTilflE-+?r T{cFi-+T,

il'q.q-{r, erq rrFlrftq q!-{r66 otP( sifi( I TRII ffq-fr66

ardffid F{+-d rffiiq-+ ITRIr+rgI ( qqr} qqw+i ffiffrq rrr< (<1i

qrq'ft'66 srq rr+ Efu{tri B frrch,.sdt Eq il6i scrq' rri $ qM e-qrs

Erft Gqr At ft <=fl+ vtrfi"66 q-qr-d{ rrft rrftqil+1 ftrer'r tfi+reqT

q'rrr{firkd qrfi qPr-q l rrFr-fl+1 i{-€rfiT qrEq+ 6t5{ {r€Tr6-5-dr{ (rcrEl{

rrd T6qhT T,q qr€ r r< sqd rrrqfi-66-+1 skd 6i-d rr;t qs.ft qfu 
r

q'+ (<*qr giw+r ftr+r-+ fr'rfir+rffi qrdff,Tq qfffi rrfi :

ft{h-+r'w-arfter qrd +M t{.+rr vrre T€fi-66 rrdr qtzqq qf.{tfi
ftrgd r aq-ft trq-rql ftrer+ 6ft ei-+1 +lulqr ri{r rrt I

aft {Erqrr ftrq r€trc{ &|afut tktqt tl

{nd{ft{r rrr@r-{ s? I sIl\r{d-q. q, i itt sftalqi{q-+] i

,rfrr<qfrIeTrff'M i{



iq

Fft : fu-T+1 |5-dqr at hilq-66 td r r qk At F+-ff{ + rr+ FrdT rri-{
*ffihr

Irfr{qfrET: Pf,fr q46161 rR.fr fqq r k<r ftren srqt-rrc.qr ch qfr, Brp{ {+
tn,mt"rqt{ra 6fr qwrcsre qr\rfi w t

6ft : .rft it F+-drsEF 6rft RTer6-66-n rq{q-d r fu-q z

T6-{rtfl : d, F+qnffi qieRFT iFefifl qrTrcr qfr-cr cr{q-fi-q, qr{q5ril+,
RTerfi Fr?ftr+,r r Erq v<rf ffc"fr66 q+ {rtr?r qa-4q rrt(
vry-d r

Eft : ffi q6 at fudrq qqIr{ I cr{qTwn-6T qi cr6 grfl-fi c-drc &{
ifuqt

rrmqfrqr : a{r+ t Td ch + q-ar1q.+1 rtel r t66i qlqqTtr6.q6 TdrK E-q I
crEq5-trm d crgr-r& tduf-{ur qtfir gtr"-66 T{r rrrrsi
em'ftF{a-qtn gsa cra fr r ftrera htffi gr wcer{ +fu qo-&

H, o-<<r FrqrsrTrq-r<a Tr=rrltr rr+ sTrft Eirqr afu F{tftra .rd
rt cr€-fiq-n Falleq+1 q}r r rr+1 qn-6ft T{T-+6 I sg elq
v<rt qrq-rffi qqhrfr qq rrir-frq mq .nr* rrftRr+i ftreT"r

fo+Tt h-4lrqtq q=nd{ Tdrn 16+q q{6{ | iq-+A ftrm+-rrra
qrfu 3Tr+rq.+ ci,tqr.i "qrfr6 d w r

6ft : q<<r 0t 1<o-rs affi Blrqrffi ( sqqr{ft q<T d-d( I rqr srfu

srltrrqE rie r tr{ q-+ cPi' ftrq-+ rR ql-qrqr Ttr€-d6-+J E-n.c
+-gt Tt 6t'{r rr*i eA{r ss E{ T€-fi q-qre cm rt

qflr+] qrdiqrq-qra ftru-+ rk& M mrqr t r) i wrw-ari. e6aq{6 qi qq
e-<{ T<-sEr6-+l E-{rc rfi BrTrn6-6 * +-<r deR I E-qn rr;ifr( r

qFrf,+r rd'Trrfr66 F<ia rr+ mr<rG
hft-{f, ,IoT er F{frq-f,r q!-+T T6+ ttqT qFrfTE-F qr} ftrerq k6Tf+l drnT
grdFft 1s?{qqd-6 Eer( r eq+A r<rf yw+ dqr qm{ft66-+i rrq}z rrd 3r-fl-{

TRiF ttelT erwfi-fo-qr gi t"rrs TCfir cr{qT{il6-66 En-c q-fu r rrftrfr+.r

3{'{rq qcrs'aqr qlsr{ftr6-m q-tq+ mw gr-ar ft.-<wEcn u1 :

. qrEq-fi-q 3r-{Fr-dr q1r** r

. srtdi W e-ned flqiB I

. y<-+-dr qTs,+fr srcr, Frq r l+qrffi wcr6sc Etcie I

qftra cfflmff Mr



. kqq+q+1 Eki qr{qTtrq' wi (up-to-date) q1a vrt wqtffi qrrorft r

at.rrfs sdq q\d 6-{rts I

. Fr€, $tri t aqrrark+, s<rfturalx Tqra'qT rr\r+l 6{rfrg t

. TlGr ifu +,M E-f,rlr sqraTr rrR\'+1 qlrfe t

. qr{zr1ffiF' Eqr5dqrr( er< fr*ra 5n 6";rwia t

. sttd qtG \+qnffi rr\rfi 6-{qts I

. qr€5wft,i errrrm-frrrrt, dq frftt, g+rgr (rrTTaF[, u-alTarr.F", F{riqur

Bnt( frftr+1 3r{Rq rrH 61rfr6 |

r{qmq il641 rrfirrf,+,r sqri 5w+rs ifefl q-q qrrrffi g'{rC rFiRi qrf\

sftqkd tET6(441 sITErGT rrffi t

Y. sfrtfrffi :

E')qr{rfiEra(qr+{rrrHmqr{q"Er<4t;ffiiH@krerorl|lsiqqi
?rqr€-A firtr rri .r{W i

q) Hlr€lFni iTqrf+1 ffi ftrr+ rnfr qr{rrfrq, qrfl..Iffq', fttel+ ftrtftr+T r
srq (<{ ffiT{ftre-frqqr ffi (Erer E ? ( nrfi'ffi?1 + rM qrftT

Htrr rrt rTk€ ? E.fr rizn' 3nq'+1 q"remn ts-qqrt +Rfr w+m ft-{6€ ?

rr) aqr-i w.a q"fr T€rq'rq-q-qr 5r{Tfr, firfErc dqri-a q;'HT 1 +1 3lftffir{

rrftTH Tars-fl-i E l{i sd (<{ 5RE?i s-{tc ,T{EBi I 6qi6T EfrEfir

BTrEnrro*iqqlt

Tftrd sftreflfi sk{rrfi le



qr6 qT': ffi t*rrrm fffire fu6rr
@iaget's theory of cognitive development)

1. g?g : rv qrd+i sftffifits rcrrrrftrs P{qft{fuT 6rd66 rr{. serq 6fr61:
E') ffi Hf,rna{r€ ffi fuaffi+t qqm rrd
q) ffi ei{treFTurq1-ffR Hftrq wrerriFr qm+.66d ftr+'r5s.{r

srqt+l-d hfrq-drds rdq rrd,

rr) rrn ril+] P*rqor Fr+,E qtfi'qrqr fuqrffi lsffir+t srdftrdrfls
(Implications) r6gn 1

R. gw ftarcq :

s') ffidrffi545qqffifuar<,
q) rrfutr+1 k+,rgqr ffi kilftm eqfiftrrr r

t. l@effirlq.:
rrftrrd ftreTr+1 w qt' ET s+{ s{68-r t{ilreflRFa tq rrftrril, +fr r Fsft kfl
Fffi{ { rrfurfr ffi 6r{qr qfurrd FrqHT zrT qT{k€ Rrnfrrqr Brrurftil

dft-+rttri Tii( ftTetq,t ftreror k+rs q?reTTrril rrf qerftr vqftril a r ltrors
ffi kqratrallx,qr fuq,E artr qe, kEE+,r BffifrErfi r set{ft qerfrF #,
q( ( krIs rreTTqil +.vft rr+ q+ qrH qr@n r rfrrr E-dt-ia r Pc+rg' ftrdrr{i TrT ,rdt ilr++1 ff€{r ert E?u ri err ufu q56Oi E, frr+-ri
+,nft (-q ri a3r qh eTftr+ qffi'Iui FE I q+ qt{ q'sar pffiTs ffrdr=f,

Competency 2

Total hours
Total sessions

Analyse different. learning theories and use them in promoting
student's learning mathematics through instruction
15 hours

l0

l- qfrra Eftrmff +ilm-Tfi



316$r<r Frcr B ( (+ 3Fr€IrI{I qrrl Eq !r+ 6tfi | q.i${ ftrer{.66-+ Pfi+'rr.F,r

Pqftrfl ffi <r* qr;r+Tft rtqqrig { zF[+1 ilffrcl aen+tarcr k6T'q

ar{qFrq rrdqie r Fs+n ftra<-rs-qr{ qa-d, 5t Eiqrqr Earrffi qi rrftd -

E rf,6R-4rft (Behaviorist) { dafiItrrft (Structuralist) F{-dr;er66 r m ffi
yrdr+cr qrcTk-+ qrfirqrfr Pfi+rE ffir rqi trd.r fuq,rE q-q-sm{cT {.6
Tf{-ffi 6 | qFrtrft1 q{Ti ( qTEETk+ frTffilT Pffi;rr+1 qzrelFrq rlri F{flTq

srq frrerfiE{K,{r q1 ufta{ ge t

6) FrqIffi {sFIrFr€ ffi Rrdrq
(Piaget's theory of cognitive development)

qrtr+-+1 vgr+rcr+ t{+T-trfiI $ETEr!II qrift{f,r{a-f,r Jean Piaget

t qEEWi fiTErt F(r+r 6(I sq-A Erc+,+1 qnfus FqtFTT'fir Er+<qTilr* Trfr:
f{ qrrrn qi}fir En r {r E1 :

(4') Prelogical stage (GI) Logical stage

gi-+t ftqTqraqE {q-sr+l ilft+.{Erq'r qrf,fi+i ffi qgeT qftrR qqrq-+T Bn,
ilr gic{ril+ qq EJr{rE qh gi-fr zrg q'{fi-€Fllrqr <rqA{T rRrqr+T 6( t

1. Tffi+6 arrefi (Prelogical stage ) .

zrs f{ iltd6 qr(qlqri Piaget t Tt: 5{ qrqqr qit€r 6( I

ar) Eftrq qm ffi(r[t (sensory motor stage ):
. sd+?fu oRq SiEq-$qqir sit
. Tq 6qcT qrtk+ <:qR Hfffi ffigr @reverbal stage)

. ffi++qa1 rrrqr qr iffi $rGIT zrcR-.F'T e-q+l ettw qRsrt qirg+

Er€ siTcr d rrd sEl r

. qfflq 1r6ra r

. fid sffii tqmt qktt?RsltrT hq.{qT qtdPrqr w{rsi

. fl'qsTrrlT qI TtrI-qifl rri rq qffi rrcmg, qI il?rq+t Tffi-f,

rrt r

. ilqqrt crr TFEi, qs.+i qtt dq q.€d tqre'+ @ fu sT

scqr€ cn r{ AF qi ssqr{ qrt q+i' u-A (Acting in an ego

centric manner) I

rrfrre sftnmfi dmsrqff



4r) T{ h-qfdm 3FR{I (pre. operational stage)

. gi{ffi+Freqm{+f,q+}s+(

. wtril wnfu aE\rdr aq+r erkr qft unqt firs+ , ilq6r rJqffi-{r
qEncrr FRt'EFr qtm wm foqR a1-5,rri. I

. qrk6 fu+rs: r<arr rqiTr{ qtr q+, s{rsn, qqf,r+ |

. sIFFn srtTlfu ilTq-+T Tq-+) ch ra;q rr{'q-d r

. \'ea {q wTrsq q-+i +qe* rftr r{,, v€: erfiqro} tccr qs-cr

6Hr Erq grra, uriqrr Cff€, BrrEr +rr vfr qa-me r

. 3ilEt i&+r, ar6r+ lt€r rg-+i qr ffi sc rn-Gri ki +td
(+

. C+ Tq+} Brr+f+,r srtcr trtPr+ H" e-trsi I

. zRr q?re[qT qrcr€6i srqrFil#qr{ur {-{ 6B I tTrfu+ ffi ck
{s-dr€ (ql-id r qrffT ftrn-r mr- FsFtrcq,r A-q H.r$-t, Er
qrcrfrrdrorqrfir F6Trq+ Fr+ q5s,pi Eq r

zRI q?refiqr (gkl/3nd q{ n5.{r<rq) qr+++ fuqnru-< qrFrrfi {f,Flrarr+
+ia-te r-dqe rr+ rriq.t:
. Transformation : Eflq4-rt tt sE qs Fcirra q+1 s+rr cfusi+{

Tqcig qfrad sc qr< ?r4' q+i1 I trd, +ra-crc n'q q-+rErffi rqi
+qm +ld+} 1ur Ev{FT u r-q'a6 ?T+fl r

. De-centration: qi qrqr+1 hftu qerEff q+-qraT qr+ ifu-6 ni gg6a 
1

q* ffi+t wtE{oTrn {strg T (qqr qr \r+-ffE eqn irqrg;r rfiFTfi B
*a rJqr q(r+1 ft-{cr 0t T-<r e|-{riBr{t

. Reversibility: zr€ s*rcr sd h"ttin€ 1ffi 5qpsa s+{-( ffi* d
nT6Gn EmT{ rrq.qrfi Tqr gk+ IE-FEEI (rqr GrGR B r1fr q-51

crts-f( r il+ ts-fiE6.+ qrnfu Wa q'frrcT rfqr srfu a-ar qrk eEr+t
qqrg {6rffl g.{ Frfi qrfr q , sSqT At r1-qr E qE( |

. Conservation: Il'qqt, qqrg fuo-g (Mass) +1 (TeToEFrEriqr rm &r r

q€ d.ilcr Fr;a qrq-+,r Frftqr {fid{ qr*rfi qrfi nrE-( sqrc-qt g{
RrtrqT qrflrq'q'crft ?k€, -{AxT it ffi 6 rpgl 

I

YO qftra cftreTrfr ffi



f. ilffi6 3F[€IT (Logical stage)

Piaget i qs q+srr<ri< * H-f,+i qrqt qt+t el1 r

. Concrete operational stage

. Formal operational stage

3D $ F5-Crffis arlfFII (Concretc operlrional stage)

. Ek s s{ ?fu 11 q(d vil
' c-Stffi F+ors

. q+cr+ d Ea{r+1 q+q<r r&cmcr trn GrqNr?T qte(

. Transformation, conservation, rcversibility ErkIT (rrrelT gqltr{ rFiTd

6q{r
. d q-frq rrH riG-si, gidr Errqrt ch ilffi +.frcl {Rk t{'

T16{ |

5e ffir<rro
. Classificstion : gg-zT F{ilvfrr+I qnrrrql Ttftolq qkq-*cP6 kF{

regroup rrd e.e( r qd tfr model 6i5."TG qifdT re-+r qrrraqr

Ttff-r{sr riclB *ft fusTC{ qrsR (Shape) 4,r qrurrqT Tfi-+,'{ur Tr+

FWt l

. Class - Inclusion : Rr* t q(6T EErfir rFitqrrr rn q'd +s
st+q-{ Ei c-t qttrq qkqr s.r6 fr r

. Seriation: a-qtr{ P{ks-d rIET+i qT[rrqT 6-trfi ITET qer( |

. Conservation: TrgI, ate, 3{rTfr{ ( ErEtrf+1 qaeTursETaft ilr{ t

Limitations of a concrete thinker
. rr?r T TiE.-fdi tq 3ilER qfuffi 3{T}rE r

. qr{qr6F ffi 5qfi qftqr{ rrt cft iqT{ri qqr+ rr;iqr +ed-re

6-+cd'r
. aq5q *'fi frk'fr Fd+crr66-+.r qitqr qrr fu-qR rr+

mni r

. E+ sqerqrt +qil{d zqrrn sqlqm yr+ *c .Err r (t-acks a

systonatic "plan of aftack")

. cqi Tqi rqiq rd qfc rrr+ |

qfuir cftrfiff {ia-grqff



d arq-cl qnnP<a r+q( ftq,ti ffi rriqr iRqE, BTEI.( (ff
frq{ Pf,+reqr +tccrE 6i r

Hypothesis Frqfur rr+qr +fu-irE d I

rRT q?relrtfl Tr-{ qrirfi 3n6'{& qrcrkf r+an furg+ inEq I zRt

6-rrrtr srcrr qrtfi G, irwil knrdr€ q-<t rri q-€r 
To166 kErg

6qt I

iitu-+ 5pq M cP{ * q-+sr F{+ ca-d1f ifuq r q$ srzrenqr
qmqk+lflg:
. R?Fr r rrffi 11.EFu.r <d 3fr q61 1

. EFr(ur ( {trr+} qqftr qqivil sfr q;g51 1

. ftEq-+r +q r aeard rrfiq-{rr.rd r a-rqr k'qr\.{ {rq vd qa6-1

ilq{ fM TrEr€II 1rrrrErFrrfl frqFffi qs' Eff T6qFft rnrgi (
Irrr€IrIII frfurdr argi rqrg rrffi I rRrIliER (IrFlrqr Hfrtrdr ilrsfl+
ffi Tqi G-{lri dd er+s{ crq EB I

Tfr smsmi er<fa-r qr-q-fi'qr e-q6-qErdFr+{ R-{+d-66 W.qrgr- r

q€,
. (ITEIRTIITEil?rIIT {ITdIq-d Fqrfi \.€ TIEh I

. qq eta (qar qft cPfsl{ rr+ sfr q6q1

. erq ko-qro ch dqr(l

. Fr+e/ftqtiqr frflrq 6qar q-*rr rr+ qr@T 
r

. fr;q I +1 s'ilr dq srrcgtr rfrrr rr+ Fq-+, 641-( I

. ffqrm'fiq .rf qrg{ 
r

qI) qlTqrt.F, PfiCrffifi sttft[I (Format operations)
. qqR?fu trrr sT d r<r qrfbr+1 si-r r

. chr<T qft-{ Tffi e-+rr qt rrrrerrrr{ftrn T-d qTlid-{ 
r

. 4E|-FF kSR yrffi trerrd r

. s+ qfr6 fr ilrrrr +fi cqrqr riqr .rert ,r-n Aq-{ I +fr 3rfu-

ffiqrt T( e-+T-{+} simflftfi ffi arftr vc.d qei-+,. r +}-ff

Yl qftn cfuerff stf,{rnfr



fi-q-flR ffi+' ffi il6-(ET 5r{ u*q1 r €:ft6F concrete

operations ET qlfkd il6-+1 rqfr-cur 3l?reIRIq crx T+fiI

q'dr6{ | "r-i+f,rFdrF66.Fr u-1(R qtn qfr qifirff q-'rtr

+qiarr *fu-€ ffi d <-fql Trn srqw{T Eq( I

5w ffirmro
. Probability : ftk+a ( Itulrq qrql Tqift (IqaI6-6 1qTFffi rI+

errrf,I

. Correlation : @ Wftrm iFl(UI { gRIt (Causes & relationship)

6 Er +{ Yi qPfi rri I

. combinations : @ Irrr€IRffilqr{ tri S-qrII Tcn-q

Combinations q\Tf Ef'IIiFf gd effm t

. Proportional reasoning: @ q$re-65eT'c sqr{qril+} q?r€T

cflInFIT€i EFTil I

. Conservation: qks er+g, tft ffi FTq{' H.;nre tq* g€

Ecrqr ffifl Cffiqr qiff rR-rt g€fi q<r* nGrdt Eq {crqrc at

ffmfu.fr rl

?RgtiFR Formal ttrinker t kiqd dq iNI iFroT { 3r(r( it, hypothesis

trttd T+ ( {1rrq ffiqsr rrfdT qRrftm qrtr EqREFET <ttqT

gqf+qR Grsgectl.rft sqlEr{ <Iq 6qB( 1

iITE:

piaget +i kar<-{rt M q-<{qr *'6r qrtrql s'frrrzctlwor

qM {q cP{ cqi< sTuR66 irqr rld qtff i e r (q{ fi (q
a6 6*rn E-+6 errL a-{n qt{ e6( r M+e ftrr+-or qrfiT

Br$rq-{r{ fi kar<riq Ertr .rt rlftrfl fuHq kETg hlrI4qrqqri

s{fu Tdrs{ sF{d E-g t

.r&rd cftIffiff Yl



rlflrrd ftIEq k6rf skqrqr ffi ffi Eccltrfrr
(Implications of Piaget,s theory in mathematics tesching learning process)

rlftrf, k+rlqr ffi kdrd+r r1e scdfrrdrrc fuaa-gvrr 11 :1. srf,ffil qrTk+, kfirc+r qTrcrq{rr cr{firr ilqR.rt r+g I qr{Tr6.qqr

B a+ror r5e 5{ wun *, O ,* **o, 
"n-O,E+ 

cft Tqt
q'r<un kfifir qrftr qrr€ cnk€or+ ilrR 6.t qrfs r ffi i++*, *tqRUn+ srdfiqr6 qFIrfr k+,rs <r sr+i imsr+i-h+,rr+,r erftr <-atrr{rfu r Mri F<\"+,r crctftF k#rfifir Br.rerTEG qtrlr{ rTti qrf,fiEilqrrko k+rcr+ndrl fi ufr vrq{fi.{ d-t{r trffi qq+1+
cr{dl'F +r{16,r qrftT T{+ qrEr( rcr{ irea rr. {+ qt{ rqt srrotr futr+r ilftr crilf,qr{ qFET+ ftsm_r krt r{e riilll?Fqr mrffiTa t+*rr c\"{ rr+ Tqf trnun fum rs-* qfror+ g.r+t
E+ilrt FfteTur rfu vrgm ilrr+) {rTr+ qqqr sfr 1tr c|ri Ff6rq T+qa mr ffi stg rrt6r Bt 1

f. ftrcqfufiE l@ qrf,r+} +k+, KGrTff{ ffikd rrtgrta 
r

,RT
Y

rriqr ffi er* wrsre * **m ffi HH#H
r<r r$rs tzrr+ qqiq rrlqrcr+t sr.RR rltrFr rr{ qrig 

r{. sm+,n T+ rrffi ss ifut srr+l srTffitc ft.vr arrl rfu r rd $Ff,'crdr+ ir.refffl Err+,+ rr+ frEq3nm liftTrt n=*Sra *,at(l+.q I

oooaoo aaoooo

aaoooo oooooa
t{ T{6qr r&.;<1 E ? q+ rrrqr qqrr+} 3nurmr ++r rqnn r& aq-q rfu \..n,\-+, kff{ ar ffi vqr-+i BTk{ "rqrflii G om +
6rdcr ir+r qq ir?rfl q& e I r1fr s{-{ ,r+ vl+.q , ** * qrril{+i

YY q&m cftreTrff s}il{r$ft



I

i
q

ilftr ft qrqrq F{qr< q-rrft gqrEsr qrrrqr qrr qrqn-{+] Fftrf{"r .r+

P{E{Bi-{frR-+i rrdqni \rszt qisH crfr 3r+1qr sr 3r+1 qszT rri*cr 6-qsl:
qqrq( et€ crd (efiq r q-*ot wtlr(qr qr.Rr{+T 3nqr{6Fqrt Hgdr
atfuo rnrfi sfu-ra r

qftrfrq hqrrsqr sq{ firE{ ffi nrqffte FficrFc ffilt rffist

B

tI

qrie r q€ *e r qers. , rJun ( Trrr, flf r rriTq renfr r

u gi h,arc+ ir?t-€rrcFr kenft66qr r{6 (Set) T sq(Er (Subset) o} srcrT ilfu
rrs}frr qMr fr+ r ute sft6r,\--dr€ Hflrq F+fuqEr *s sqrdGr F(qT PtreM

qkt 
"te,q fifrqs ffi ffi o{ErR qiNT rd r s{sr r etFr (Numberand space)

+] ar<w es cr+ *Ffl€ qrTfr drrt k-qr rtrr rt{ ercqt ,Fqflr qnk+
F6-qrqr ffid rrft{ qqB I iR qTqiE6r frnqr+qrcE?F-dE (*6r i{rftr *ftrd
Pa'qr* wrqr (k1 q{ r *ftr+ hqrrtx qnFr+fffi qrr {ffe orr+r qrftr

qHYdrtI q-ffi t

q, paqTQftfo-dni HrqyrR+c fiopological) k+rs rr(rcts qrr

1Ffi-s i4Rr (Euclidian idea/ Method) al trr<qr kr ske Eq r

Y. rfrrfr<{ :

al aqrd .rftrf, furHEr rrt tqrn drn-dfF\r+i q-6pa fr Frar<ft sftr+1 +d
gT€ ? E(ft ?

et arsl ffi rrerd F€-+l-{ cPfiqmr m Ffitr< +,6H 6-{ orqr r*rr rt
qt+-€it qi-frtr{-tr{.r

rrftT( sftrefifr u}frsl[ril Y{



qrd Td 'fr{rnr5fir 
k{rcrq6-Tfitri fu6ra

sfir6t . qr qrdd srtzi-{qtg <-drfift66 Frqtqkc +r4F6 rrd T+rq Ei-BR.
6) Bruner a k+rq F€-Ar<-66 qqn rr+,
q; qpafo6 fr"qrflq il6-+1 qftrn ftr.erurqr * ffi sqrt{dr

Er.IFr rtir dqr ;il61sr6-6 rqt rr.ri r

{s Eqr+q :

:F-) Bruner +t k+rg kar<,
Gr) Bruner +r k+rE fuarfi-+1 qftrd k€rfqT scdftrf,r r

frqrcqrl rqdt6wr:

Jerome S. Bruner Qi ftren rit+rr+m qE-f,Tf *Trfi{ B r fuqrff-i +-(ft
fugt r m feaTE-drt mFqrtrd ?r+ +€<r ftrerur tfr-qr.EF-drc qwrs+ rrn Ertqr
gc?FT fu-arfi+] cTdfrrdT-dr{ s+tc< @ B I qRrrrt Discovery leaming
H'q+fI si-+1 k'drdn Hq q-qi cr\.+1 B I

m FftFE FrdT(n piaget i qd B+ttrd qrtnrrtT FcrFRTrso rysrf,s rqF
qH+{ r ilt s'q-+r er6n Fcon yPrrqr r<-dF$ representrr+ w+mrdFr ffi
frkqr qrurrs vn rjvt ge r

Enactive mode

. Enactive mode rrr qqr{ {qt6 qi, s-flrgn, t q<rft physical world tq
rdlel Br<tfriql rrt, Concrete object drr rd t

. Iconic mode rlr ffi Tfrq .ft .+Pcffi vqrr{ri qfut{ftra rr{ ( fr semi-

concrete representation fr r q* : kr er qil ift 6"+ qqdr€ qqfgi r

Yq firtcftrmffM



. Symbolic mode rIT rnqr r uq#c (Symbol) v'frq 6 +<fs qcrsi {
sqiiltirr {e'I

- ffift s"rfir {{qrR 4r<frE Tq.rffi tflfr.dr qk kx t c-qdilftr {<ffiqr rrd

1T{ (TcT time trRII 3r$ Er(lTr*rri Interchange Tr+ (lqn ffi dk6
. ffi q-{sr Eclfiig r

Discovery learning
.Anapproachtoinstructionthroughwhichstudentsinteractwiththeir

environment - by exploring and manipulating objects, wrestling with

questions and controversies, or performing experiments.

. '3{16r" Er'{.atrr' rri< cflI fliTq( ffi q+ kfrr{ I

. 3il+n ffifi rtt Tf,r i{rrr\r+] {-<t Eirq-d ktq I

. * Frdr;a-n Problem-based leaming rTI *e kq I gr{tr- ffisrq} B-{tc

rr+, s{ft €q-{fr' Errr+rq ts,q-{ft <t6frt fodqr n'+ r

. Fi-{rrfl6o-${T 3nqqqm q4f,rq flrtg | 3Iti frrffit srft crfuB -

FdER^qqI 4'lq T+ I fi 3tr+ +.rc' Tl1ilI<r frreT4-qrt 5e1u;iqn ql3ir( rr+{

Iq a]+ q{$6 | ?q'+A {F {6'qT stepsds rq qrrt'riE 
r

" 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

Theorems

Bruner t RreTuror ffi*qr fuEar-{fl{ qnsta Theoiems r(a rrt+r u-1 :

a. The construction theorem

- +.+ ft-qR zn EITFIT frrqq mi g(6tr€ Internalize rt;i gd trft rqa
qffE r

- d T</Ea;rt/sPdqr Ert ffi-n 3n+ +-ct qqn 'r*a t erTt,
e-fifl€r k{ FA rri H} rrR"rrdr{ B{raq-(rf, rri?J a-rd r

- F4-qr'ffi puls fuqivr 11+ ++T H, 3Ift. gffi r q-sJ sxplss5 Ti
+6rHr

rfrrc qftTeil{ ffi Y€



b. The notation theorem

Notation F&Ectr v+.r rr+ T+qT ffirn qrqr fuiqqr ft* urq
wre6 r giit ptrqurzsftreTurqr scheme {ilr€fr, diagrammatic
representation rri q'r{ R tl<Tsr yfrrrqr qrE\r+f qrgE I

word probrem qri .rfrrdrq qFnqr qkq+{ .r{, m+ srqrert qtr
rr+ 6rdqr efficient qgqr s+1s1 Trrffii rT+ el.ril q(s r Ffifu
Notation i rr<f uarning construct rr{ ffi cognitively I,GTqqPfu 

I

c. The theorem of contrast and variation
+,hw TTfirrftq Br+t'drr sT+ furqgb q|" B6rtrr $HnPsB r q* - Eft( Fq.qr gm ffir rr<r * qr+ qlr wqrqq{B IFr€ 

^2 
qrt za dtr grn rrft qr+ w6 fr E+ -**G-Mrr

Tw qafnr qr6 
r

EZr ;r?TeTrrqre 3ii+1 wlelrqr f'-QTt: Fqr;ilfcfr q\r+i +gGt, qfr
qr(un66-{n * wr+ a ?er:gi r q€ - q( q:6-n rectangle q;1-gi, L T
B +1 wc+ rardt iltT square rrrsi r

d. The theorem of connectivity

Formar system qr -ftIft qroTl qT h-qr q.nT Err.ondTr BffisEft.o
Effifr I sqiFr(ur snErft vq+reri Fq.fr r-dn fr.{;E E.A ffi (
eId,fui E{qrq r qqrfur Fr'+rg qH rqi qRun qr il1-amr{ p-rcqfr
Eisryr+ qT q.|-(oTI (Pre-concept) rirr pqTt {nqr+1 P{qiq tri sPrqTqft 6) r eti Ffr6E yffi Ffr connection E'rri.r€ Ttsf EilrgqrgaTrq?Frt snfr r

rrftrfr ftrqvr kflEqr 1.{cm ffi vqdtrfrr
(Implication of Bruner's theory in rearning and teaching maths)

qtre ftreflr ff,+rrqr q-{c+i ftro,rg ffi rge ffi hEilTsR sdq
rrd qP+q :

r. Fr.rfir Er@d Tftr$m+i hfrq ma rrq r kqR rri.fu fi
BrSffiA Eirft gqrP{fr rr+6( mn qrr+r B{TErGTT ftre{ur u,rdqr rqr+f,{l=ffir

Yq qirril rftrgrrfi *rgrrft



qqi {r(on rqfr rrcf' dig Tq+i Ttrrnrc (5 rrft sqqT: .Tffi { 3{<rqT

arq{ (qfrffif yfr{r rrffiq I E5trltt, qfrklT, gq.q'dr r vt<wgen Rrsor

,1"fiqrqTf{fcrrfrrEiq\rqt{dfiT{rilr(urr+lftrqurTrd*(qrf,tfrqrc
gc rct T4 ilrpndtr connect rTd' r 54 trn"nwr qffi'{ r{ $rd 6+

qrq I

qrrq'n ftr4;lEqr fr' +<r {TretT $trr w1 ri Frfi q-ffiTt E.€ I efr

grren ffig qrr f4 urtqrqr qffiT qr qffiTrr srTrIr6G dq qffrm

ga r wd : 3* -a:2* frtefr $ri'a2' ( 'a' +1 3r{ q-A rrft zmrrq q;It(

tqrs{ qP+"g t

eft-qrwr s'EF's'ftF' [{rym 6i ur\rrrn ftrrr{qr INr<T ql]nqr qfurm

kf+rqfrr tH qtr€ t eRFFT('I ftrqor Tqi' m kFrrcrqr€ qrfi rrt
qfurrfr +nf r TEl BilS',e qTdd a4 srgffiqr qffi( .ri' +6r rfi
qt+-q[ :

qftn-rrd +rf qr Project t (qk caretully design rrR\r+t g ril rftr
qrdd 3ilHr qRqT .{ftq|rsiT rrt 6*, kq, Discover rrt *rr Pcq r

H{6zH{ rrcf 3r+1 ffi?ft+1 *a affi qrdrqrt *ar qrdB t

3flfr kqriiirr 3IFTE (6kr rn]3Tfffr ild \iqt 6q { m qffi
nrrrrdT-€ Fkr<rrfiEr gq*ig t

t.{T(qr€*k-fi'qTr€r'Ft\r+HE'{rr6iffi&-'+Aq6lr-6lTif{qT'ft'A
Tfrfi, ffi rr+ snmniEr qh (+ 3rs|lT P{+ qrq r qh ts}qz-6 t6ifr
rriT gnfiTq qfu qtq d Fqqr{qqr q 6d'H trq l" sTqf( ftrq.ffi<+i

rric{rrfi'rK'r TmqB Frrrs{ gqra dq qfdq t

y. sfrrkd :

zF) Bruner ET nr+,rg fsaffi66+t rrftre ftrsTurqr t vqq]ftrfrr 6 ? ftrqr+'t fr
kal<{rd 3Trd ftreT'rqr +str Vm rrd'v€ I

1.

Y1rrftrr sfkwrff dnrqrf,,fi



tTr6 fr{: fufiE RrdraQ.c

sFq : R qrd+i waq*fu ffinkr ffikd ErdE6 rr{ qrq gtel:
iF') erff ynF{s ffr+,6 ffi qrqr rr{ r omr+ten+i k51Eatrelrrrlr yqt{r rrf
q) ..*td"hl Tfr,o k6rs ilr66 qrer Td T Tfiq.r€ qrfiTfr

Brq Hy[f,qqil &reror ffiirrE +r€nsrqr rfrt rr+,
rT) rqrr+n tr+.r6 ffi qrqr ge\ rfrq rr+,
q) r*ffi Hrrqr fFfi qrilaTft T+{rqr srKr+i sociar

constructivism qr{ rrffi ftreT'r F{ f*+rg", gr+* rrd,g) Ffl+rE kar-<+rerWn tk+ aerrqtq.ilrdc, Brl"rm qrrrrftao qrk
fuqilT rrft rqrrr qri 

r

Eqqaqtf yqffiftTsr :

qfrq{

r r*d** w r=i FsE,= * d i sqt Eq ? Ti E..66 t 5w sftnrr+ifrr E-E I qrfufii +,rrft k€( rt-i *1q, 6,"d tqTqt€r lffdtFdGlqrarc+rft krr5 kar<, Tflr+rcrfi Pf,rrE fuar;il, Tfrfu TfrrflFr6 Frir6
F gq flt E1 I q{arqrft rs+Tg ffia<rfr rr+,6+,r Enfrr ffifr tsrErrv,lW k+.E ilFr.f,T T Brr+.{ur r q-Epq; Eqd-{ r6-d,Iuf ftr6c qt<E 

Iqrdr.{rft k6E fu"dm qttrrtr+t 9frrr6fr rrki Tfr{r€r 3TrrnrqT et,ffiFst ftr+ swr€ qr{66q) krtrqT rqtr rrM a r qd. qrrre,rn
EBqrfh nnel flr€frq $nqrr efut+,qr W qr+{ ffi qrq rrd
sdq ffi E I Ts Fs-+rE ka<qWn rrem @ sh.qFTr€ qrqr rrqi.ffi. t{qq r ffi ffi fuo qfuh.rn T.sR qr k,T ki r t sk{F+l
fr-s ( qrTr ildrgqr lfl6E Trq}frr 6{ T€ rri E} r qrq?r H$rr{ r r+.fr erq

{o .rfrrd sffifrrff ffi



qlHrr qH 6fi cl krrr Frdlrre qr;rqffrfl'{cr gr5tr'E[rqr tr+ r+{
fr fuqutr qs gtR g r {+t Ps+T€ Pfitrfr qH t-*rqrs+ k+rg fr t i{rr+
cqril t* foq qr hqqr<+l qttqr cmkr ffifu-trra qrurcr kq (*
{A qrqr rrd Td ra rnril {ilrqn( rqe r{ vd HTdrer€ kra t

ffi ffi ttT rrt* iqsr+rs+ Eq r rs qr+ k+,IE tsdrf,qr qttfi
vcrtr{vr Fffi Frqrffi gnm k+rs P{drfi A I F{qrd{6, Mrs'cIft rlM
fuffiq-* y+rrfiI qrqrcr r( fr-6rc+1 Frfirg qnRr+] d r F+rm r rlff,rfffr1

fuffi{cr oq fs6lqa} v+.r ffiq sqqr rrffnr+1 qrrq I rnr Ffi+rg nrdr<i

E+ Ersq-{l(-dr€ T* q.q-dr+i 3nd \rr qrn qnfir+ td{r 6q {
fr (.d{r r1tn Frvrrq+} Frqcr cF{ k6 rlqqr FrorE sfir*c{r (qE 1a
rn qn qs k+rt Rrdrt+] qt s{rura5 qrqr fr r k+re kenffi 3{r+

+rq qt( gq, ftrroe arefi aqt fudqur rtt{ rn 6t u*r q+ Tfi+i W
qnm * r q-q{ trqrffi Frqffi Frfirg Ffiar;irfir rq-ffi eqqr qh k{€t r

r+1 Fq?FE Fgara qrcrtq-fi tilr{rtrfi ksrg Fstr< fr r qfri qq ffi
{& +e @ crtq l rffirTqrr Frd arq m-qrk+, fr qct( ffi c'd
rtr+ +qacr +rq qtr frfi q6( rri d r rsqr (Ffrlrffid Ptmrrqr{ re
sqkoil fo5;6 1 sqsr r+rTrlr?Gne qftrc+r Fsqq-d<-66 F{rfi sP4-q r korq
*d f+qrfiffi-dri ctr +r4'cT Tqfi{ irer ftTer+-n c'+' rrftft+i 6TqI k+,rr+l
q{sIT{ lT{rq( rRrs{ cd Td d r

frffF-r k€r€ trdrfr-rr rrf+ t sfus sc{+66q,I P+qn t qqer{ qwm T+

6i qi qi \rd k6re pq65q q+-{+ Wi e rl-i qm r{'qr€i il qtr+dr r<il
ilrq r si st(, ffi, rcJr{rc qrq+,r ffi q+ (ffi k+,rs{ st+-q
ri qnw rriffi r s{s+rm+,di66'dirt r qfr T& qrfr E\q-{*q-+l <ftr

cst k+,r€ Frdmn qrqr rr4 +{ qP{ qrrdrra *q r q-s{ frrern d
ffi sqqr sc+1 ++r+c rAt {d qk r<r qfr rriM rr(r+r+ Et6
ffie !Tv+l fo6r{ Pqat<6s-dr{ krfl vqe r E*q csrr6-+1 q,F+-{ ffiqurfir
qrc r+{T rp{wf rgs-a qsq frrrfi+ Tffi kfiE RsarffiGqri rrrft qmr{
.rd ri m r +fi rreg pq6 p666541 ffi {qf q?i qftq+} B I

rrftrdsftrefifrM {1



rff q6* k+fE (Meaningfut verbal learning)
qqTBrs ft lrg+{ T-drqTCq-{ Pg-+,E lter-<iFr ceffi( Et r u-g*r (Ausubet),
gftffiE ffi tilra k+,E qEFrTqr vcr+{r r1qET \.fi
{nFtff PcflE kdmsR q-{. I s-ft mq hftrerE qn yrta-ftq ilFT kfi RfuB
ri 1nrr F{rqrq rrr+ ( Brq1lf yrtF{d k+,r{qr Eils ki<fu. 61 r rrftre
Fv.+r5qr d"q t{fu ( vrsr ffiraFT ftffi qqftr+ rra Feor+i srrcr rs
grR qrdtq"Trer+ ftq!ft qF6a anerFT qr n,k+ T-sqn frk+1 rr.reror qrtqr
aqrqr ?fi qltr ir{aq 61 r fu-+Ed q4Totin ftrfl-f+} ffi€TrA p{qtroT rr+ fiT
d, qt t4frr hM srt{r ,n+ qW ei a q-61 11n 61"{ qfr q;q61i sra
ftErg k-dr":d T{ ff( * r q+ rq}rnnencr k+rrt sr rnrernrrrrqFFrr
qnrrcqr fus,l-si rrFTFfl Hsq-c-q qW Ei { arcqFr Hfu qrid EP6d qh
qW ffi rl-i qrrdri ffiqT 6Tqr qrq qp+tn T* BT+i rr-;q6r fr 1 figffi Fqftr66 erffi 6-u+, fi <n qW &c1r F<-+,rg qW rg{q fuftrrs-+1

1e-ftr rr6-dpi E qi s{+l aql* e I stFFr 3rtqR:
. (Gn;r F{+rffir tffi q!ftTs w\r6r E-qrffi BTqftrff dM

qrqn-+1 yftr,
. ff{q-{frs(, srs-{.rTfua (q dqr kar< vrnqc+r fq-+r3 frqq-flS6zdr

+e+rqr rrfti qrqr,
. Tqi fu'sTE+T fuETffi qH HET ffi,T sr<rffiErftr

Trft qfti fureror, r
. <i r"l-5.at (s-{r+} qrarrqr rrfti Tqtq+-{ sp{fu + qreq't{ fu

rftT rrd urfpt a-61-+r +,RUTFF 61 r ff k+rgor qftayrf,s vnk+ qrqrr
fsftrfiri qW q-q-{rsi qrenf,F Et I

sc-+1 3rfffi 'BrW flTk+ fuETF+T, g€ 1w verrs ut-:
. Cognitive variable structure - ?rqrff"rcq Fffi-{ Tlfrr.r < ++sr+i q.F6qr{

{ str+i RErrnfi: qTuRT(T vn r fuA BrFffirct

. Meaningfut learning set - MEs'qr gi qq1ut fua-rq Tq+Jt ilq {
g**qrs+ ilr+1 qR-qre-{

frqrsffi vff M qT qfrd qn ftTr+.-+1 Eqrqr { Fqftqr qre *Fr-< qc
qrT ilrt Tqi kwr€ Ffifi P{qT,ff'qT ft.Prd rrrn il6-+} RI r ffir+}

VD Yftn cftrm{ ffi



qiFRrer.F qrd{ ftlE[oi EB I fr qxrefl lrgql ftrer+n P€IsqT<66.qr{

ako's.qqr rqr rrttr Ffi+rr q{Tt il€ Tn il r qW korg tH qI 6'rd

rrft rrftn Fr+rg rr<r wr+ d r

\rsa rrrR-itr{ Eqrt qlfir\r+1 cook book 6T+l TaIE vqqr q{TIt k+rg fi r

d€ qqftTff wrettiFl ffi tn-qq{rsrqT ftqrq-<+i (qrr5{ rrt Yq.d

ntfi cft q{$ q-q s*q r

q{+q-+,r Br{sR 11/11 E{se-rl ffi'ffi e-gq< rrt< Frd r qr<66+i

rfrq +'c 6i nurat{ars r+grff qH ffiffi qflr+ft1 il6qr kd qd Eq I

zR{ s-t€<r qrfq yr<6'{-{ralqt@tFlre ffi FfffiE ffi-tqwi ( sT+Wt E-q I

qfrrft tq-qrffi ffiftrc'r. fr+rsi {'( er+q-q-6rftT q6i 1 qffi r-m

erFrrq-+-+l EPffiq P4sq-{<.66qr* cw< tl-{q 6{ rA( dq kfuqrc fu+rs{

elqr okffi ffmwqtF 6qq lrrfl1 u{ 6t ura I {+1 E-<t slFrrqiF qrErcK

rn qI qr€nf,6-+] vrq kqr d cP{ ffi qI (r+l-€II qqrEr{ fuq'rg T{: 6,16

rrt ffi 6rrrT 6Ill<rt Eq SE I EEn kqrcrq+r ofuqq ffi lT{€qr+i

q+n-+1 qrqraqr (qErr( rfi rrt+r ga-rrqrs csrR 6t r qcft grgrgfiqr{

frc afu'{ rrt+r k{Tffi qffi qF{ ?rqi FrFstr+1 qRftqkql qlr{6,r

Tq-er-d[ri sqrqrq Td rr*-+r s{r1qr66 wr$ e-1 { kqrffi erqcivfl 6rdl

qftAyrqr ?rH qftunq (q (B-{ r {.{S+ nffi qW qffgrT 3Tl{{T$ kq
kqTffi sr.q-fi' ffirq t++rq 3r+{ql t Mrs,ql d ff,+,E YP<r+i

ftEmt[s \rflsdf.( trn 6(tfi 5t Fq-u-d€Gn q'+Trqqr F{rfir€ qW & r

q{Tcf fgarE TEt"tr{TI rgM r{rE-
"If.I had to reduce alt of educational psychologt to just one principle, I would say

this:the most important single factor influencing leaming is what the leamer

already knows. Accertain this and teach him accordingly,"

Van Hiele's theory of learning
q-{"n $rlrT tq t ii flrT tA $qqr i-rGq,o-g+T Fc+rc fcar<-+n E1 I sfi-66t
qrafr+ kErqq-qT fherur .rt n-qqr i rr'ftm ftrefim {fl trri P{-dT;iT Frfrril+r

g{ r sfr66-A * fu'6r< qIfuFd nrnrdtr {qtqfl oq fu+r< qt+r f\g t q-s

rrftmqP{rqrffffi {i

I



kar<srf{R qrnTeq q,Rsnr67ffi foe1{qlf ilrrRr ancqr rrftq+1 B Iiqrfufu Ftrfi ft a-rrs arn: kors & eT$+6 r q-dr6_{r$ d..}r vrpq_Rt ilEdfrcw\Fr€ k+l-s{ sp+*{ rri qr;{ilr i q-s kar<2fr W ftrrnqq il r qfr
Mrs'qr{'vrgrr F+lcr+t ftr+rs q-{rq-f6 srrcfq rRrrn flf+qqr sfi_r6 fr
ilm Fq-{q+r { *a il6-fr6 fi-rmn qR rfi k+TE +r4 qn rrd1 q-t q{r lTrc }ffiffi Ffi+T-i (qt{ qrqr a} rv=Fn 3r1(R *rfrfr" **rra.)ira=_r._a
k+'rFn{ f *a caqr hr+rqq rrftqnri e:
1. Level 0: Recognition tqrflrfrq m+n H a-al : qrFr&q 3fl_flr+i

cFd-EH, qrq ra I q(T a-rsn qrffiq s,r-fiREFdri ffi fuqrfr 6cq.r t+,qr+n H, nrc q-i Erras rfi I gt+ qftftq sil?FR r Bfl_{ftrfis_d.
Trrqfq rr+, q-sd-+.{ rri e-{Trq-ilfir +rfrs m a-dcT 3Tc_{rg+ h.cr€qrc_e-6
Ct r cErapr+t erfu ffi Brrl-il+] qrfiR E;n, kd_sT +f!r66_dT_i
qrQ r qrq6-6 qra qrg.i rq-+r +rfro.{s r6cr r-f( |

2. Level l: Analysis tffiqur iTfl : qrffiq Bn?Frafl Bt-qrrd6, q-Err66-+q+t
RErer EnFr I zRr ir6cT CF{lTrsT qllgt, ggeT err6r.6.r u-flfiE_ffir
T.66qr€ s=r+r-+r 6'q-fl qr@T rr{.sd hqr+-".,,-6r^ q-ft r gErrrur+}
ilftr crfh ir6 o rn kqnffi srro-r+r y *a +iurrszni qrq m( qr6r
cT$sri orq znr ir6-En qrqa-+r ffia. +isr6-6 qrrq{ qe-1 ri W c_f,rilrg{ rd r tr +iurrs ciTr qrffaf he" q"n-Efui Er q qrnw ffi
onfrs zrcqr qf+. r q( il6qr H f@ eTftr qffi rffi npa rqt
arrr+-+ (-qq d+i-r

3. Levet 2: Logicat 6ffi6 65y : qrfirf,fq Brr+ft..qn Tq?-6+q FErq TqTTil
rri, \'# k'{ r er+T lq.r 1vrqft1 fi-++1 rgrrszn 6+q-a1 qfq"6 qi r qS
si cri qrqra 

C{. il{ s'+ sir+re T{t dg61 r sErrror+r. eTftr qrfti d-d 1 qT

k*{h-n 3nrm6r +iurr6-+i Br<r.ffq*r*t qra qrec* re !-ft-Fi t6-{
fr +hT6t; {trfi EBl s$flt BfdnEnfa+ s.qqr d-d-d6 .ri .nrgc c-d rqmr a-d vqo mnio F+qnffi ct6+ ftr&ET erirr{66-flri qEp+lr rft
afl.j-€ ffiq.r=i q.ng-{ cEi r

{Y ftra qftrerrfr stilsrsft



4. Level 3: Deduction ftrrfft tfO : grika aq (qt W trqtrr rrft
qrffiq fiffiffi] rffi6 q4 q+ 1kar<fls;+l e'clftra rrn, qrsr rri
q<r fuqro rrq (Ertr qdi( I T( (6qT qrtratFl ffiT Frft durrs <r+t
Erdt q.+ q{r+l ffitem rclsl rr+ +r4 qsqr .rd r T( F{nrf,+1 rflur+i
tnftr ffi qtsn qr+6r qfonqr, Hqka eqrc, ffirsm'6 mtro
5rm t+qq 'rd r+tqd r

5. Level 4: Rigor tqfuFrFrq a:6) : \r+ TffIr-€rq Tdtd t q'+t4rqtn sqq
srqqr rrd vd rn r k+r-g?Fr 65 asqr rf( r

fi q1fk+r ffiEF+} ffisuT r q6q6t ffi tn'c+ M'rs-cr oTrsi ffi
sq.a6r snqr{ql v(r+i crfq r q€ cP6d rrqr F+qn Filffir a-q wrffif+
Tq.6'6 qr+ Eq( ffi rrqr ffi qq qrffirq Ftrrrsel d cst Ftt
E?Ef( I {{I c-r+r qrftr fr-qR-6r rq qftd arsrc tfifur qqrdr 6a r u-cfr i<i
6tfi qffi ilr+] ksrE qffi irr+1 qrftr ffi e-e (object of thought)

{qmBl

trffi k6tE f{rdrF(T (Constructive learning theory)

{rfi vrfrrdmr sqqftid karg <qr n5a fuqiq { {r+II F€T< trqfur-{rft k+'rt
ts-drfi Ei r qs fuqrg kdr< srcrfu-+ +rm k-+rcftr sqftra s r

Fffiivrqrft iF+T{ Frdr<-+1 qq 3{{' k+riffi en+n qfu'{re qr {rflk{
effiet-cr { (6qkqe Et+ arffi qT kdt<rfi} B{{ frqfur Frarg a} r qffi
Frqlq ttri + ffr+Tg 61 d r u)'r H, Fi-{ Frqrt, frrtnsfr (.IFttrirr kcTn,

qziilfi 6{rqq k6Tg ffi {q 5EsrtsT 
qrekTl66 6(:

1 fuqTr+r eftrr Frfiro-dr€ + cH crckfi-dr H, M ftrq++qqr{ inrq r

H Pflrq-qq faqr6 ql+n iq'qflT T{ ri qr;{flI kfic sffi +<
fr-q d , il{ k+rt qr,F+ +er ilffi F<-ff q+fl | Rrq:rnl ertr
F6-qT+-{Fr66 { sr5fi fisd qrfrr+{q q$-d r F{r+,rg F{oIR qfu-.r<
qrqftE vt+-qr A ( A EnT Eq-dkd fr+T-{-+f ?rr<rFrum ETs+{ I

F{qrr+l iltr kqTffi f{ffrq q'rcf{-€ <w Sftrfi t{,qrfiqTTr6-qT

rqlnn .rt@ r fu'* hqrzrqrqaFql Hft-{ & Elrffi qr* Tri-+1

qftrr sftrsTfi ffi {{



fucf"r qd{ r rfi + sfur<r q-d Ftrorg d I l.e F+,m Xqr-ocrr66-drg
cfu*T€ (Reflective activiry) qP{q I

f. fd?Ers+1 ir1rE rr<r u-rrt q+ ilrrn qks 6< <-*r | frt*
c{tfir1tR Ffi+rg rrqrn qfte5 sr +d-q-{rs rrt qr F+qrGrd ssT, Er
fun+i <-s ssrdri qrt/T{ a} r rr fuqfirarfr eifrcr kq q-qrn
qftFr+ fifr sr$ffifir BrtErtcr Frqfsr ri Br{ fr r rsft Brd T{rs+ E,rd

d arc il ffic Rcrqr dt{ +fi qfu,rn T{rsi 3Td fr qt 
E-l..+.+

EF'Tqr qfr 
ET (FE I

rcft ffi Evf++r 3rtgrcqr H.s-cFtrd xrr+] ssq 1 fts-g 6ft61 1
ffi trqi{+,r qrarrqr ftr{i il1a+i Fr6-rr r M.aftorftrqr gTcs-d-c-+}
q,T+, qniq I ffi Fr+,rE ffi k+'n-€r qrftr ffi q.rtir+
aqtszffir sr<rfffqr rd 1sqr+,r qrqrrcr aT{ftl-qiur rr{ vre-1q-d ,

ftrer{-6l RTQrurcfir Fr+ +dlt+1 rrr+i wsq 1rya q-f,a r+ dP.+'rcr lr€d I

{s{ 3rrqqrt qffte-+{ rr++r erftr rs F{-+.rE kd=a-+i 3nr6 r arer{
ftqqq<+} F{-+,r{ +q-fl frrqtur rrd r*rrcr arst rd r

Frqfurcr+fia-sr rg{R F{-firg kar< hq.qsr{ iq-(,
1. Rr€rE Csa sfrE-q sPt.fi A rsqr hqTfi'rs rqnikmrq B{-frcEFiTr{

rfr'T qk qd Frqf'r (q r fr+rers HMq {e-( F{-fl-€ &{, E+qH.d
Fr{+] ftRrfi-q sFrl<r(gF{rs k+rs 6r q-*r r

r crF{w6t Rr* qf{r Fr+-E + kcr+i qrftr 6{T6 r

i Fr* flfi tr gtwre cr<fu+ 6"a, { Etfi M srd e-{rs+ 6fl.q|-{k+
dr

v Rrmr+r arftr rnqr m:sWf g'q | 6r#fr6t rftr r{. rrrsr+} Fdkq.
Rr+,rf,+i 3rftrR EE I

{ kot-{ w fiqrkfi ePfi"T il r qrffi qm{Frqrqrc qrr frrort
E{*FB | \rszt Fflnff-+ BnFr Rrei-s', mfi-frc, w d qrdf€ca sqqr *a+r
qrP+fifio 3ilffi er<fn'qr+r wnrrrrr q+ \.+ kE srr qrd hqn qr
qef Hq'ilT .rd Fd + Pq-fiE fr r korr+r qTftr qtfu frrqq-{<-$.q qrr

{1 rftmclWM



(qar s,r{q qrvi k{qr qrsi wq {freflrdTr€ Frd qimtrqrd ardr

{rd T<r+ korr reft fr r

k6rt Tff4qr 6q r qqt(H Er4'\rd tffrrr qr+ E< rr+{ | {+ ct{
FwrE qPr++,r r{qErc, Fr+reas 3fik6r lrtrl-rrr 6a r ?tffi'+r
kq6o--dFi;rcl kfi y{ M?T sqq rrto-r crr Tqi futrrq En (€ t

ffrfirr+r qrftr srq qfr=a, q+ T(frcr FFfi <t#c r

ftrfior qrftr cft irn qlkq r

k+rEzFr cIfu R{r qm{+t kq A t

wc Frqfi'rqrft Ffffilfir EH H ffi qtft am v(rr{ RTr qaftqT

wrarR< 6e r frffi rnr+{reffi RrdrE sfu?nqr +s F€q rftTF+,+1 [ftr6r
k4;E q{grT6 r vrq}rffi 16rr{Tr qqi I

qrri 16sgns1 E] k6rr fir{r<{
n{rri {+ft+1 M+qrcq f,rffiFiqr+r erzqlq-6 E( r frr+} Fr+rs [W
rrFrd k+,rE 'P+ftre er+rg' vPaqrsrc 6a r* qrdrflT {re(g r Fr+t qftra

o.vft km q6( v+ {t{r hkq n+tqra"-d cPdsm rltdr eq r k+n
q.ivq.q H fdsqEc--+1 frrer"r ulru-rs Fmifm rr{c{B t rtat sflurcqr

ffi t( ffiencr 6tft a-c fumqrr qturflEr frqffiq rfln rrtqr Rffirr

uFrm ge *-q ffirtt ilslft? 6q r ffi Erwr 4r F€i{c+ kqqr<
Mftfr qqqh + Frfi +Etd f+-sn 3IFn-q-.rqd qtr mrrrtq{E I T(ft rd-fi
Frsr+i 1*-sra6'6 ffi ql'-fl Rrd firr+i qsa ffie i r< g.ta r m{
nmfi] ftr+rg Frdr<+ Ftrd F{v.r+q @roduct) +} ffi cH etrrk+-dr

t{Fa rg{+,rq-(sr trq-ett trfluFr s*r<r gq rr+t k6rg fi t srsr sqrurt
frq Fstror crftr q-q kqrd rff kwraqtmert sri rss <q
@irect objecs) rq xir Ttffi5.{ur rlt6r 6( I Jrilslrrql @irect objecs) cT ITEI,

tnrun, *q r kara Td( I gi-+t cr+i TrffE.(ur srr6[eT T< (Indirect objects)

d r q'ecr q{err Tqrur<, qlur+i Eqrq W qi, c]+€ q<r +rdas q{w( t

Fr+,r ir$TR Fr+,rf+l eIFII<R'T d TR {enqr trgfi crr Ea {i T{r+
crerilr <rqer{ r rst s* F+furfl it gr.rrca qqrs Tr+ 6,rffi k6,rFqr

qq sr{ Felq( r vrrrm gn+ k{,rf6,r erftT v fra 3FreII66 sTlqq-trm E.q
qq(: k+,rr+'r ffi qrc{Tfi tf*r{ rcr *fr'6, kd,rg6,r sr.r€Il66, RrflT+]

q.

\9.

I.

rftn rftrffifr M {u



( k{Ttr+1 ilkfir I r{r+i +frqlo-s et+€t,T lrrf,d qK rrffi
l@ccr qqrrq ltor fqq r Fr+i T€ irarffi+ d ce' fsor€fr Tql t{sr{q
ffi*roT qrFr Brr+s+ q{ Farrfi Err6c arrdq rr{ T{<r€q * Tqt Hsrqq
t{rfi $6T+ rcr{.gq r-+ M B I Trt ffiqr1( rri uqps, r frq_+.a

"ri'H+{rr+ \-+-drq++ P€-{FE+1 Ffi+rscr iriFRrffi+ nrrs crd rsffi m rg-qr{
s5tr'6ccr rrqf vor<nr+ qqm qtH trr qqfi+ rflfrra qt6l U r v{+ fi
T€ Fs-qild k+,rrnr q-qrrs xt+r g1 r u* fr+T q6-dTi qq ksqTq fr I

rc+i nrEa q-{r&rn F{-fiEqr RFRrFrfi qlTrE qrH qr*U r r+T crfrW a-a
ir6r@T 61 v{ ret<r a} r Fv+rE TF...T ilTgqr ko'E qrqq tM 1 pg*o
rsrer Fr+rrfl ri wrq-+ frr{+1 Rrdtr qqfuil a r rs{ p{rFF.6FIr Irdrrrs
ilFr+i il6 Efu.r{ ftrs{"r o.r+t-c n-tcr rcf q-a fqrs{ r+ erqi TFsTof cry
fr r zrft qirq-q-+1 qr+fi* r{ tsfirgr a rri qmar ffi sarq-+ rrq-fir
ilf,+i sq rttrrrR q't trts I

ffirq qfu+q-nd
qu-++.tgl

{c rtrdyftrmffgta-qmft



tsrrfiT or{sR frrwr fr{nr rrdi ftrtrT I wtar mm:s-oni fi-rlTn ftr{Er+6 I

rqrrtd,r fuwqor ilftr q frzt 6ta55 (Gagne's nine events of instruction)

1. fifqfiF,,{Tr (Gain attention)

R. ffi g}tr+i En<orft (Inform learnerof objectives)

t. Effi H(ut (Recall proir knowledge)

Y. fff,qldt Yqfd (Present material)

{. ftT{tril krrs ll-fl;t (Provide guided learning)

q. RrS-+'r grqfrrqri' qffi' rl"i ilTrgi Glicit performance)

e. 1r4"f ril;t (Provide feedback)

q. gqqfu ffi (Acess performance)

q. nr+.rtr+1 errftowr t F{FIt<r(ur (Enhance retention and trasfer of learning)

Y. filEIfr :

4') zrcr rT16 qtrcrkT eK-( rrtaIrr gi frrrr$ fffdreerilo-+1 rr&ra ftreTurqr ffi
sq-qlrft E, qfrmr rridq r

rrftra sfue{rfr ffi {1



Competenry

develop knowledge and algorithm skills
Total hours : 15

Total session : l0

\rfir{ t frt
qrrufl mur, rre;Erfti stq q frfir{ rrt frq

qrd gfi: r{ET(q[ ffir 1 3r{qrquflEGilqril Hqrq frft

vfu : T( qr641 3rariqfu Farrrrtm pffrtdfud 6r{ffi rr{ qqrq 6f,61:E') ffitl,.U'' (Concept), gq-q?ftIr.Tl (Sub_concept) T Hnmg
qzrilf.'o11 t.l,r,,*cific concept) eiqrqf l1-+ f

Gt) rJur66eir snErr{rTT 3rEilRufl"fr qfuilqr k{,
rr) srqErFrr+l s{rRur T BIEEITTU1 (Non-example) kt BfFlrTreqif

t{tfir (Reasoningy rntrr rr* r

q) Brftn(Urr E-{rsi siTq $r rrd qr(-fflt6T} rfrrr rrd. r

gw frvreq :

iF') B&TEIr€IT Fdqivr
q1) smqRlfJ-ffi VrGfA.

P{qmqil rqffrri-€r :

rrfurfr Rrm T ffi fi-rrn ilunrffr Tq T r+qr rffi qqqRvmi pqiur
(construction of concept) ( arunasffi ffi (Discover a
relationshipl i E{. I q?rEnt,tt {rrft Tffi E, qW B rri ffi rrftrn
H mf nfti-d 6f+r sr* ffi qfr Eq r erqqrrqw.+*il TEr*I qH ffir+
?q vgt r rrtra ftrenqr wr.* 

'=nff-{aa 
fu H il wi Erq{il

Brt(ftrm{rc ma Rrsr k6rg rffiG i mm+izrcq ErrFr fu qrr€ |

iro
ffirre cfumff vtrqrrrft



Tg{ rrftRr {rrft Fr€ rirsi ftrr666t qrflfi Frqirr u.ffi rr{ d sR Ert
ilffic rrffi r sTqkrrirTro T<rrfr sr{c crsrd cFrql EPd cd t ri qTTqr

scturq rrd "qm ffiqr'o1 mur<un r*Cq k6m ilqS * r nr* qlqfufi

kqrffqr r(+ ri{re "rdr+i Armq' Fr+rd qr Fr+,re sr{ rr{ rst r rrftn

ftrqqfi srron+i Frqiq frrfirr Fr+ qe.{ ard fi r

sprurofl trqfq ftrqursr ilftr rqu1En * a\ q<qrcq rrq ri'Eq 1 a1q r{trrt
q6l Tqf rfrqd E r

SFTEfOIiFt IIoIE|G (Concept ettributes)

d Hs q-<E craurrun+l qsa sffirurfr tl qr *rr ri E{r+1 Mwr
B1qtrRurT qfo{rkd rIsrf,G s{ Tqcr W( fl +;r( Tn BrEnGrre qgfr amfe r

wrrrurEFr erftr a-e i-fi srqERUn66 ftrqot 11 :

E) hTq : HTq [<t #<*a q-cq tqrsvsn ffi, r<, TTd{rq qr.6fr

$n-q | ff d1-c 1ur6s : tr<rr tcnqs-s, r<kr, qqirqfl dqn i E+
qrkft'q qr-.dFd Hr1q t1 d-Eq rr+ Frw,{qr 5ftr;u I

q) Qr$q.et : g{ wr6d (Muttipte) qt Wtq6 Qnteger) rc * drrqqr et r

mi fr"r rgror rjurrGcr - fda.q{, 1 dt qq{d., Sftrler Wr6'cl 61 r m'*i
\e qlr (qqr r1 *rc t q€rs-<q'sfi fr gE {q e
gqrlrqr sftT-q t

q9

t(r( F{frrq T(6r'6 (Specifies) {re rfit q 5 fisrfi{q
(Empericat) nrffirerc cflI ilIrfs r hftrs r<rc qPd + at Eql r+r
Hftre Tq.6s qPflfrq qffrcr+i kcR trd Er+drt Trn Eia I s(6rsr
rrftfr hffi (IET TJur+1 mqI(fi ffi flffE.{ur .r* T{
gc{rfi6.{Er rrd r q'd Tlftd,orn ft FqfrrE Tqac+l qri{,rft (nformation)

+1 c!-sr rt, 1t slk rr{, fuR rrd C.sdr cIqftr6 rtfs (Mental filing) y(Fr

.rd ra) cfu.qr qs+l fiqrtfi qrffr{A Hftre rqrsqd cqro5 uft trrk+
q{tr6-1ur (Mental category) FTcilr .rd erq-"ilt ,srIErrUIT firJi,
(Conceptalizing) cP{q ( The process by which a person groups specifics to

construct a mental category is referred as "conceptualization") I

ffin st{rerft q}ildrdff



wur(un?il fu*q-ans (Attributes) q-qr+ {+ qiF, qqERlnfir{ cqrs+ gil6rur6-6
(Examples) iFt (Inil rJur?i6 f( | stqEr(urEFr ktqirrfG qft qfi fuftrE7FTtrs
T< qqqREn+} o{ka ff qftdft r qrflr+i sErasr 1 qr€ t(i.+( Fgr+}
3FftIRqT f*w r "1' q1 qq{dqr inflftil e r ff 5t frr vqqrfir sfl?FrriF

{rdEG fl r Fr}or 3r[Er(cr +( (rqffiqrt Integer rF.r 3rq sq-Trttqre q-fir 1rd

sP4.€t I

3lirElr(ull k+q-dlE6 (Concept. attributes) +i E-(I I-d {* concept Brfrrf-(rfir

wir6Gr66lfi qqqRun?F'I r6-GF 3rq qc rIur65 qh qrrq r ff
rJur66 arqflrcn-6r Fq+q-drFG df;rt t fu;rdr€ Example noise rTk€i r gErf(ur+-r

ilfu 10 gsa dTg.{qr d ffi frTg-{qrfi ffiqffrs {sn $r.rd ra-r q-q

r<r qril+' 1o), { +1 srcTd qh fr, d 1oo +i +riTn qft d r q} tq y<r qr+
e 3Trft r fr ryr6s dTffgrqr qr{tc r fi 1urr6-dri Example noise srsrt(
3{fufrffi. rrqr66 qfaq I q61 Example noise erEuT{urJ TE-i-dri sfti-d Cq r

q-ci r+rnsn F{+rff rr4 fltrr P(+{ r Man"qr sr?urflTT k€rg rrd {fl-dr€
o,Tft r+rrqT qrsi' qn qnrr fuer+ Fil$ (tI q-d r q{-fl€ i q-sEREn-+i

qrqrq-+ (ffi srq'T hqnffi k{ Ti-cr rrftRr+r Brer {.{166 TE-{ Ti(
vrgl qeqd I rlt,Iir+i P{cflr ffrrrft i qquRun-flG q1 r vrffrft+ q6q {
kdT<-6is d orEuronf,6-+ arftf-+ sqqrs ET r

qFFFTfiliF ffiryq1 Gn6uglive reasoning)
q?qrprT hqfurqr fr"Tffi qrq-qqrer+ F{+q-{r {+ eratrriun+l .rqrflq {
q\rsr6{urar qrEr{{r trltq rrf{ r 3Tr{Ilr{rfffi P.r+{fl fu*q g<rrtsr66rfq..+i

ffi<ih-qr+T 3rturrcr rrfti ffqrift{-iur d r zrff r{qrqrE Hq
3-il6{urffift-q'6r qr}61 1ur66-{ri Et( Pq-{rsfk6qT qqq1-1urT ffi +r{ q.q r

q-ff 3rTd T{ft+-roT i qrffi{qr sr+rnun fr r

gqfd(uffiI eftr Aqrq"5-m€{ql fqlir 6i Descrete { Continuous nur6s1 qt€

furi t Variable qi er{trRurr ffi ft-q' cfu Descrete { Continuous variable
gTl-qftrr{qnf,F (( I Variable Trr rt}q qi sqqr cfursr (Number quanriry) +J
g-frl.+T 3-{r6trT-d-6-qri s-qfflT 3ri'flRrTr+l SETF{UI ( 3rcqr6(gTz qTE[aqr

3tziE]-rflfl Frqlrr qt{q r Rrsfr {-q@rn qEr qirTi]T sfr-q1 ps5g1g1g 1 fttE
Rational (q@IT vfu sti enqq'r Continuous variable rTi irq'uT{'T11z1n r]ul (Concept

qR rrftrc cftTeTrfi *il{rwft



attributes) gil6(ul-ti6-dlle Frqilr qfr;g I fr sP{qr 3lr{rqqreraF ffiqq1 Gn6u.dr6

reasoning)*cPfiqrdr

er+1 C.ga s<rr<q.rfr fufr - Cs +tr5m rd Tfr+-flq1 qqtjtrtql frrqisl r 6rsl

at q+ qftrilfir +en66-fi q-c+1 ftreTuT {.6 TEi qt<rrrqr qtr;a, rnsqte v-fifiq
f6gq 1 qq srq sqr6{8r66 rq-( rrft F{Epffi flt rr+6Tsr * qr E}fi, ti
fufisq-+1 6 q-q qttqr ffi(.T-d Frqr{q rA efuqr Ferqfr ma rq a qt+t{
ffi Tsft cfr rfrra a Fr** rt H r fl-( ch t-d r qftild qq i{nrg
qffi +-cft firsn Ti sriqr *tq-{.rd r ?ci qqi rM rdtd F{ffrcrffifi
Gi-qrqr qrtlrfud rd rq-r+1 cfr qrfr rr6Fr E I qft Tr{rffifi, Fr+ cfHr H-d-+]

qftro (Rigorous) qta-q-;rfl d cafu + rfrrr rrftE I <-< cft $hT $rf, Br tft
cfr H r qftre atc gfffl"rrs k{ F+cr .n} ,nt{€ r A cer slr{rq"Ircrtir

aiqt a r

qrf rrffi erear(ulT fr'{ - tflrf,{rss Hq'{r Bfqrqr Ffuqq ftrFEn

fuFrq cfi-o'rqr66 6q, {ia-4?t, fufbrd-{tf, ffiq qrft rffiq 6ccl rq-(
.rffi r kqrffi knrq qfm{ur+l Fc kq e.n-s{ Td r

q-s cE qra 1 +1q+rfir{ E5€rs-{ qrnsi r qq-dd q-dt trq ernt rdq-+1

flfiq.{ET .Rrq qd r t+qflfmiEr qM A ss+1 q.r<q rq errst rd r

+ffi+'tq Frt ch gurn s-<rrrws rfi
. qr{ t gr.riFl qq ( qErq qr{ rTq+t (
. q+q<r qd ura R, swfu 1 qrq6l qfi sffi Tfrocr r

fr Trftfiur qr6qrfl g<166rT ( e6rff6plr51 Bfi[rqr {+6,T E1 I BrcK

B{rrmiliilr+ F{t{ir trdfu * ErqErTTon'Frqffi qqq Ffiqro'qrq d r

qr(!n Frqfur
qr<un+1 F{qiurqr ftlTffi i{r{Frqrer.F a-+-{rt rftr rtq( s€qr qRun+T

3.Er61tr66 { g:ilflurrrT qfu"A ffi g-flr${ q6( r qrrwdrffifi il4
riqrn fuftrE s<rfiTo ii'T Bi-trtftqt r{ r ffias-cni qrqr+fiq r{ d rrfr
\rsa 1rfrr{rtrs ctfiqr * r qgql P4ftrq itil61'ulF6?FT ffi qm'r rIurfs

krq r .nnrgrs-rr gggT qrdrffifi Tri Fflnd qft;a sr qFTrFr.F TErtrrF
dkq r

ftrd eftrfirff M qi



{rcn F{rrfur strrrcqr qTftr qr6€qi +fir

rn<dzr q<uIEtF :

d-{Er+, Pfi+rE h.qrwrr+ FrqnflEwG qr{rrrTriq?Fc-Tqr ild rrft qrrurT

fuErfvrqT vffiq qd r r€ +,dur vrftr qn BrErenf,s pcgrf+t a _

1. wi ( .t.Fqfr rrt : fr rrqr Rrerfi,+ F{qr{t664,,r qrftr wr6{urf,G'iTr€ w
or6t'{re q-€rs{ r rrfiq:rur rRrG a;r{ tqq6 r ft P;,qroqrftr rrd.

sil?rr,Fr Er?rTErFr r Frtvm k€ F*qnffi +,rdr6 r-qrgTrd r

1. TRqfu T aTFilt : zRI rrqr krneffi BrEA F{Erq-6r sflEwrtcqr€
T{hs.a rrfr F6T * Triqr trffi sfi+} +r<or wie rRrq rd r rror
qrfrr ftrffifin sr;r6rF rilsi, ffi Grfrfuil TiEfti { kqnfir|F+i
BTftrqfufiseri +rq qrftfqi.rffi 

r

t. ilqrdflf-{ur < aro, rr{ ; zffi (rffir p-qrftR-n EfE' ?rR.rdT-i 6.o-6r
TJUl-tIGd stTEIrGTT arefi rrtrt r garatq r g<r6rurqr r,ri kr66 ta v66-t
T( (6qT kffflus:n emurr+t qfunqr Ffi qfr ffiffir. r ar nrqr-{ q.Frmd
Enpn+t qP.tnqr Frr qrittq 

r

Y. TteTur rrd r qER rrd . qr' (6qr qr@n qr qla{rqrqr€ Brrfi,, qq gErfiurffi
kq{ Yfterur qkq I Ttrqr t{qraflfisqr{ qfo{rqrfr TqrarT rr;i, sErrrsr+r
*ft r5ilrrs' Pcq wnrq r qrt rgi s<rfl"rqr qh q<r P+fur+i qtryr+t
oTTE6GTT sfl?rqzrfr qtqr kS(,2F1 qfrqrqgri T{: qg rR1-tr6i 

I

Y. sftrfttm t

.l-{ErR"n ffir ( qFrrrTrer+ F{ffi rrftrfr ftreTurfl * sqdftror B, hraqur
fidq.r -

irY qff,rr yftrmfi ffi



'nE It'ffifr

strt : . qir crEFil ftmmq?d sarrtas trE{ftfu-d str{Els'rr{ rem {+Ei1'
e,) vfa ff{fu r Fr{ftr< ffcffi {quRqt qrsr rrd,

o fi{ftre ffiqffi y*q slrrtur <ft( quf{ rrd,

q) ffirq rrn rftq rrtrr,Erili (Discoverable mathmetical

relationshiPs) qflI ifqNl?t,

q) (qqd M qturrm gtq T4,

sl ffifu rftr rft +eTrcr ftreror rrd (H Frsqq<rsd qft
e-qn rrft ++i ilftr crdfi-trfl Frqfq rrd r

qufrtorq:
+t v5a ffi<ftr { htftrfr ffiftr+i wrurrurT

qt ffsFrfi'r s-fl8(urF6,
rI) dqqtrq rIF rftq 1rtrr4r +i (Discoverable mathmetical

relationships),
q) (qftrd ds Frfirr+1 il6,
g) (-Et"uiFI qr5(qift rlr6?El qt(il6tr6 |

1. ftrrrqtlrqfrtwr:
tr) r5a ffifu r frr{fim ffiH BFrqT(!TI

Eer+t6[qr e-frrr qfG HBr;q ftrHuT hftrrsqut ffi4fu vft q6 cFswf frfrr

d r qftr<-rrr+-+r ilft'+q q-qrn T+eflkd aq, km, P{Er€, (ffi6"i
qftrr(qr rqi q(r66 Gntaq'R rrffi crPd-q qi kqrflt 3{lS qi*n qr ftTerfi6i

(-6rq-dr+ Tffiq ({qr65,'+1 sqrqr{ 1r+ Fr{qE{n, ilt-+rfi"-, qtqrr{ Er

{affirnsI { rGrTur;r rrffi s'nE6-{,I qIfu qtq clk€i I

ffiqftr d ffirfir s{. - tF ffi{tu ( h{fu-n ffi{ftr
r1a effiftr (Pure discovery approach) cr P{qTff-A' +'H mr+cr itf,f{-{
crtq Frg.rdt squn .rd Pfl{ffiF, .s,rrlr66 c-drernsft t qfu qtq WI'FT+

6*6 *kt Ee, k+rs+r sFrrrtx 3r+ fui-€r rr+d, kqnfr \r*A
,'ftmsftrerrfrM q1



r(c qrr) cd r v(rdTr* ffi rri it vrq r *r<r v€t Tfu r akffi rtrqvqft*sftr+ r*f ffi qr+ Mil yr{ Tdr r u.rffire d, "*;rm r +ftffi {fua rrfumra * eqq+, Td / mqt;fiE;ror q{ vsqrfir
raA rqli rrftra Rrqurqi v16 ffifu c11 y+rr yr{ arqqTt r{ rg r

vja F<fua fifu si+kfr +ft rftkrer+ sRlrn lrd.ftre ftrwsrcr H{ftra *qHffi rrsWi sn riol crFs I T{T hfufl Rrrfin pqqnfrats,+i *"r5*
6a r kunffi qrtsi srdrfiq r <rcr,frr6 *n .orc; ,ssqfu ffi Brilq mrfi yaT ffi ftnroa *"*rrzhtq-qra

rrqrqm+i ffi 6 r ftrer+t s,fr Ef,€q F{t{rt F<i ri qr Mm^_+i
errkfi r kiqai TTsr+] r+f+rr w qfu r qq r6r.s] ftrfrsr Hfufr fiHtrrsr+i qt+qr ffi, w+n H { ftrrfi+i wrrer r*.cq $.c H Etcqrc-ff{ ?r{E r ffi qH {rfu t a-d rrt 

''k+1 
h6rq Ea l r{ri ?rd

F{qrft'dsqr E+ TcerdrE ffiz+ro rr{ srfr Ek q,E I qrsra grRT ilt?Ircrfr Eq r q&rcor Er<urtF6 ers Eq r

ffikot +ft sclrflarc
ffik+t *'ft vcrrtorro cRliFR w{:

1. n *er wrred trFErT (sum of n cubes)

13 = = I
13+23 = l+8
l3+23,4t = | g+27

l3+23+33a4t = I g+27+64

=l =12 =12
=9 =32 = 1l+2)2
= 36 = 62 = 11+2+3)2
= 100 = 102 = (l+2+3+4)2

rr+23+33+43 *........*n, f ...._..........-......._...' =i;;;;;;;.........rf
= {n (n+t)/212

rtfrrc cfusrff +irdFryrfr



1. k-< ryr<qr ( {umq{ Tdri fif rqliq€ E;B ? (why is minur r minus =
plur? )

Ptqnftrser* TqreFF r'Eqrer6 $rr rr<i'F+-< mrso 6q rA trr q{Tf
cfrfisre Hq qrffi ilftr cscr qnrfr{ zfqr rftr rr+ se+,q Ei {sr6R B I

Tf,d qltr ffi (-ra) x (+b)-+ab Eq qt W qrf,rr+or Er( rr+{ crt
.rtq r

ffi rE{rfircr + ilkfi T<r rnret qnte r

(+3) x (+3)
(+3) x (+2)
(+3) x (+ l)
(+3) x ( 0)
(+3) x (- l)
(+3) x (-2)
(+3) x (-3)

(?l) x (+3) = +6
(+2)x(+2) =+4
(+2) x (+l) = +2
(+2)x(0) = 0

(+2)x(-t) =-2
(+2) x (-2) = ......

(+2) x (-3) = .......

= +9
= +6
= +3

=0
= _3

(+a) x (-b)= ?

F+ffff'rFdri aqftq\r{r rnFr66-rtt *q r wtnqri Hftn r{ q{e I

. qt€} q$t+i rIumcrscr d fr e t

. A ftrfi + at{rdrt 1rrr{ mdt r

. + ffi {6f +fi FTRtqd h{q EfllFrrrFr vd firsrd * 6f{r T{rrr{
sftr*( r

Fq-ffffi rr6t+rr rr++i Crftr qs-dr Tqsitcr cfr rqh lrd'qfuq I

qj\-fv'w\-/\-i6t7\-Y2

qftrt cfucrfr M qs



zr€ BEFrTFTTE Mrs.qrf (+a) x (_b) = - ab Eqy<rr1rd r

Fr+ lrt lffi (a) x (+b) = - ab E€ T+
vrnq rd r

Eds'ffii ffi rq P{g\'+} frrk+r ltrr 16 *fu*,

C3) x (+3)=-9

C3) x 1+2;=-6
(3) x 1+l;=-3
G3)x(0) =0
G3) x 1-1; =1-3
(s) x (2)=+6
(3) x 1-31= a9

Tq Etr6) mcrnfro{urqr

W cfr merft5p1 6

(a) x 1-61= 2

ffi cR !r* q{-dr6d qTEnqqre F{tftrd q-ft qcqq-dr$ crrnfu
E-dI-sT nt{.;g r hw{trsm{ (-a) x (b) = + ab 6g5 q+ Ffiq Trcrifi-6.rur
rR55q qt.F.E 

1

i. (a+b)'tFl Tr;t s'fifr hFrd (How to calcutate (a+b)i)
tr{+1 qrFT k{Iffred (a+b)2, (a+b)3 fffiH q;-a Ff,flFn qr+f$-dT q-t Tn
EIT IIrt v*e r irs arfi ry6 rrrt+rT (a+b), e) cH 6ft E-q F+ t{r
crTTirfl\rT rdtr rr*r k( ME6-fl{ *qrt d r

6Tfrn cfr-n * qt'6T r+\r{T FeftrE s?rfirurEre 15 .r+d :(a+g)r = s a 6
(a+b)2 = a2 +2ab + b2

(a+6;3 = 
"r 

+ 3a2b + 3ab2 + b3

(a+b)a = ao + 4a3b + 6a2b2 + 4ab3 +ba

:l? :::.:::::t::: :_.l :-'b3+ 
5aba+ bs

qtr ftmcftrfififfi



ft qfu[rrc Tffi rfu ffi qililm,?T vtr( I iR rgurt rr;t =rrqr
Fdqrffi ks rnq (tr( ( qrrd iiltr +fi d Fffq qr qx B fu ir+( fra
€tr( r q+ B, Frft ErT Erft qrHe trf,titfi\tiT qrttrr d Tft vffi w'
siirc( qt q{a ,

Erftn 1 wlar ET rFrq Wqrr1rd :

. + ET* qffirr (expressionr) +1 qrqt qH a ( b A qrf,d FTff, Enftr

*fifumst
. + 66 sffi+r (expressions) ai eret qE rJUIrqs (coefficient) +t ilfu +fi

furrq g i

qffi *ffi sirr.F, qrfrr il{k{\r+f ilk+,r+1 qTarrqre a ( b zr} ererqo-+r
qrtqr M ffir{t ffi qqrfliT.rt q{e r

Power of binomial Power of a Power of b

I I I

2 2,1 1,2
3 3,2,1 1,2,3
4 413,2r l 1,2,3,4
5 5,4,3,2,1 1,2,3,4,5

kqTeffi a iFT rrkrrqsE6 1 + qafr1 ( b E'T qrfrr{.s6rR t i ee+i En
w{. I Tt( Erdrs"q qfu ffi (a+bf rIT a ( b ET qrflrq.6r{^

z1.1nl-.F'R d W Erf,rffrrsi s{ |

an, an'lb, an-2b2ran'3b3, ."...............an'3631 425n-2, a bn-l, bn

ffi 9Fr+1 strrs'r 
"rqT 

fuqrffEo'qr€ rJ'nq+"c r{rlrrr fr5qrorrcTqr +q
qqrfiiT rr{ilq I

q1qff,ra ci{rsilft M



Power of binomiat CoeflicienB

0

I
2

3

4

5

I
I

l4
5

I
It

2t
331

641
l0t0

+ ftr+tct qrfr 6t*r $r .r{ vd i ovt i + T6t F{Tr rqn rr+ Bffiiltqr +fr w6 (Hint) rdrdrTnfr ? wfr s{'fis-qn rrrEFrrre rmnffiqq*dT rft Mffi ffi qfl-qrn-gr ffi sirfta ffiqr
Coellicients

m kr[-qron Gffi qrurrqrc ME€ (a+b)7, (a+b)8 {srfuh} ktilR rr{ snH
Tqrq E+6( |

Y. qr+f,(uf (f,'actorizing)

ffi ft{ fuffiF€r ?ET 6rEET (Tr6dr tfi @q r qFftfr qra
CfiTfr{N Trri-rr Br( ffi *{sq Trf BT4E x, *q Tfn.q F*-{=ftqs Fiqi nFil=i r *en''g g* x 11 r drd ern Frd6 qrqdFFR elF( urff€n{'eti$q qttTiqq+t sTFnd .rqfE x Tq qP6.q F".-+1 {fiFr qEnq x r *elrg t
il-t r fr* erfr qfi'rrs Tqi6R wt qc+) vqrg r *er€ g* r s .T-rr( et{q,q
I Y{reur

\90 qftr6 cftreTrfi irilfi:rfi



tr
I

ffiEF fi qrrrs k\( H u-1 r vftawrg fr rrrsr ffi B, + ftrft ft
gfr'rro krK( 1z qq1 vft qrr rrfrs Frnl=r rd i ffi Hftqrq qtt
Tri66 Filirr vr{ w1 r fr qrirs-+r rfEng, +grg T *Tsrsl rr=ftrrTr BFrsiT
rr{r$il qr€rasr < Turtqrs+1 qrFTT F+qrfr6 sflHil 61qq1 qTarqqre Frqfur
.ri q. r

x+l
x+2

(X+IXX+I)= 1X+l)2 =X2 + 2X + I (X+2XX+3) = X2+5X +6

x2 x

x I

x+l

x2 x x x

x I I I

x I I I

x+3

rrfsrfr sftrsrfi M q



{. Tg15ror ffi+furrc+i ftrwq srt Tff{rrra}

TEITq t-dr+f Tgr @Tgr
hrq /\ 3 1= (3 -2) 180'= 180' x (3-2)

Ist" z 4 2= (4 _2) 360'= 180' x (4-2)

5 3=(5-2) 540" = 180'x (5-2)

n-tE[ n n-2 180' x (n-2)

tD dqtilr{ qfrT frq IItrrarE€ (Discoverable mathematical relationship)
frsmrq rrfr,rfrq sqtr+} Tqf rrt rrqr rrfiffiq q?ftnrorT r rrfrrftrrqarffi
Ffficr+t qttqr 5tt1 qFft ga r rrftrft+ BrEilRUnqTtlrq il qrq q6 (phrase)
qfe qifi' rrfog Tt rlFrffr+ sqfl-dfi W21 Tfr zIEFI (complete statement) ttfd
anr rrftq rdnrtrq rrnr&q q'q{rd[r{ zRm-EFr-( qtailkd rrd sifig:
ffiq qflrrft+cqq rTH
. erqtrrtun-acffi rrtrar (q*, fr( vq-rwil q6 Tufvq.qr66ai qr+i

g'rsqr il qI

. . q?rqrlolTr hftrgftr+]tltrrftr (ffi, x2>-4forallxe {reals}) ?T

. ffisq r erftfRsnftqqi vr=rer (q*, x qser F6 trqqr fr t qT

. kftnqrsffi rrEret ( q*, {t: > 1.1) il r

rrrltne Hs 6FB F{, (+ rrfrrrdl-q (trrfrr6r6 tr{-+rq &R I

rlfl,rfrq ?rd snrp1qfirrfi qr lrfrrrqre qindrnsil qH rrFrrftq eqftrfrF i
+drfrrq rrnlrfiq rrErerrs 61 r ffiflr rfr.r rr{ q.'mfu sm" rrtmftq v=rftr
ffirq il qr ilr+ qi qtrqr ftrer+,Hq (t qrft q-q r

rrftrd cftreTrff +csrrnft

*a

\91



kqmaftrfi/qnzfuE arsI rlftreql q\r+,r +{+rq qFrftq sq+lrs+} *€r
qfl6(urr6 {gIrfir( 6( I

. Tfti *r.6-6T, n=nf

. 3{r4K+1 qt+6q, 6 = 119

. h\q, qtrrtw+I dTsq Fr6rd qrEG,

. rffir, ttrfl, E{r+.R +q, +tt, fRTnrs, kq fiilI &ffi<.rsor et{sq
(qr qrzkrn Frord S€{.-,

. qrffiq rrr?u-66T.l vftner+ YrTTrr66,

. +qrro?rfrq qrr6, {iflft

(qtr+t qtq FffiIE+f it (Discover a relationship tearning level)

{+ cP{ rrF,rfrq Es""?<+1 T"t F{-{.rfcr rqqrs+1 +tr(E-{ft stru T+r<I
qH srr+6 r qfr qri r< vfr+rs rfuo tqrn grritr( r Tff{qd ilftr
cr{cr{ili( emrT ftreT'r+] 6q{r 3ngi qrrfrFFI gtrq-66 irfi Ys{'( qftgot g(:

q( qrda1 r<rqr ME6 FrEaftfuE 4,r{-r6qI {erq qA-sR

+) Fr+1ur h.ri-qqr +!isi qd ( qi+1 6E \-qr€r q-{66 ffi (qftI
qdTErqII"r

rvETeud dqi
q) qr{qFila( (Iru-+1 4qr ftffg"r (f,r;I)
rr) sr+1ur .PflIq-6r {+ d Tdr+i ilq ftEqqT * +b2 = c2 qr rftt ffi qt+l

yr+i <rv ftrrFFlrg"r (Pf,ffrq r+ *9 (algorithm skill)
q) crgqrrfrafl {E,T s+rr rrft +{+ frr'r+r vrsrrs sqFrr{ Ir+ rrr*ql

zrft{ra rq€ q-.E F+ kqrffi cR flfr'n (q,;tr+l qrq rr{rt tqH s?rqlt
qftr crd c{e-dri {a6-i (recatl) r{6{ iffi vfralr qft d sqftI-+i r+rl rrft
fdqrE rr+fi- rd viwtr Brft iq( qH qn tf{er fi-fifir trlr€nf,c rl'fitrm+I
qrfT erc-dri r4rrr rrfB,{ tdfr s?{qrr q} qfu e-< ffi+1 F[+T{ d I fi a-rrs
n'fu:r sqfi cK .i.1 3rct kqraft66qr qrr qr<t[6 lsIziqsh l€qrE E-q qEI

qt6-€t r

rrfrn qfrreTrff smfitr,ir \91



Y.

TET'E'.6I dlT$ql* qr6iF[ qRiIEFG
(Four stages for discover a relatiorship lessons)
T*ftrr'' d-q-cq=* qr6.o'I qr*Er. (Fopr stages for discover a relationship
lessons) ZREEDR Bt( |

. ckd RE : Tftfilr @xperimenting)
fuqr{t66i Hflri Hftrs q?rerro-qr .fte{qzrrtq rr*rt rqd Fsftcr?
crr{-r F{Tfir6 {irq( k{+cr q+urffi ilE r q}.rrs.{ HE,rqr r ftrmEdqsor eftr qErr{.F Ffiqr6qrc-cn qfiqr rrf€d,d vr{ifi. srdr{{sr frffiG
Rqtr qrcra-fi-dr Br-{ffi cqrq+{q{e-(rftrer+d {ft-€r +s-{ q.+ kfig
Ff-sf+<i+l 6T+11 Tf,FA I

. ft* <F : qfrtrq? T EIIEII @eflecting and explaining)
fu*dtrGfi qt*r/TM rkqT ffiq* fwt r ftrer*E'r frlftTd eq-{F6
q-tqn F+qrff"6F-n 8il6-q rFiEl ( Bflqifl ffu qrqr rr{3;( r rq*
hfq-6sql dfq*cT alurrGcd tqtn'.q Sivq-q;tsr tfriBi rri ?Eo an@r
,rr!t

. ffi rF : qfr+qfl furllti @ypothesizing and articutating)
E-qTffi wr5t rfreruroz yrq qfrEn-+1 srnrrqT g{r sqa+i ernr
qft-+-fl-{r frrriq fiigq. I ftr.e].+-+l fcfurq-fi Brs.T& qrqfft ffiqq rr+dr.
r uq-e qTqEI qftqqi 3nqKqT qfus-Frdr.,/q?rqFT/rRrr?t"fl n-qR rtBl rqrqr rt+qt (s* BTIatFT firfiqilT6rdt +q H* 5-ffiq qq Ft)

o q1fr c6 S{Sfu (Verifyingand refining)
f+qrffi BnErt F{qilT rrH qlM T{: 5fu rrt yqrvr.r+Br{ I T{qfu qq q-cfiqr.m qf<-+,il-{"nt ffia r<rr<or (€rnrFl-a.irEr r66gflT )

sre rTEkr (Hd .rd qft q6{ I ei5Fffir/qft4-?qnrqr* sT:vfr*i< rd vfu
q€-( |

gfrrfrr< 
'6) arri+ qtsn i+qlq'q'm qFm ftrerq r6i ;p-aqa yfi{"F.-+T erfrr o-++.ry hfr;

q'*q rr+f,q r

q) f,rrii BnFn Fdqtrffi qfrn ftreror rrEi v+rr<r {& T+,T.ri Faftr Ec fr iT) dcrf,qrg ffi{fu rt{ Td Fd c+{ i cEigri F+r I q*+ rra ftn-c.r

\9Y fird sftrmff s}frglqlfr



*ffir
w*crl tqt*fr qrril sr<(rtf ftrwr ffi firf<qr

Ms Gaudhaux +t ffi qftrrsT ffiq cr-dT{i rrTq'ksq fuFor*-+r g{ 
r

sffi Trfuv flrr{*a-{re rrff'req {tqEE6qt yfteTur rr+ *c Erftrf,
rlft{r+q;r r( r r€ qft}eqqr Ms Caudhaux + tfrq wrmrqd HE+} ilftr
wa 1116 ftm qs rFER irrrt lHr k(:

s?rc
ffi Gq wrc (x) = ax + b df a / b crr+ rnqqr ad ercr crd
ri qr qrq q=i rdgt|

Enrdr+t cRt+wr
1. c!furzyfrfiq (Experiment)

++ F{qrffi ci'-qtr{6qr H,Trq.{ TiS r r&+ v{rrn etor kqnffrtt mfu.s
qrdq+.( frs r at+, rrErqr q6q{r ffiFrft {TfrAHq, r \r4T{r dil-f,+
(Cornmunicator) 6t€tr{ | {yftaH-+,n f,rf,-{+d{ nqrft rqqr TC T{C+1 +fi
.ri-e r +i F{irri-rs esrrfi crciil H'q r

A. fus) o|{q? Gasp sheet) r Yq-+,I+i q-tr{+1 rnfu-e {rf,qE+& yftr rrft
rns-kq r s{r6r 9-+{ F<g6} cst flE srrqsiu r erqfu t rnr
+l4rfl{i' qrft +tarqr kq r

B ad d6l-+i s-il{+l qrfu cP{ sff Eir ffiqrs' r qs+} rnw qftFil v-{-{+i
rnq-drr qfrfl rR r

c. M, +,n r qi*.ne-c-+] ilft cft +{il s-{fl+} ch-qr ffi-qrc.r
p. s* rnq'qFil lrsgffi x cr ET h.'qr rrqf rnsrr * as1 qg E, dflhir

rrr I 6.ts-(+1 qrfu qqq 1{ fufu 6iu r <tfi q frrtzqT qdl+1 fl+
(Findings) Rffi eRfi a'qn qFtrfe

f qfrt{Efl{ ( dltqzfl (Reflecting and explaining)

dcfi qa-m:i srffi 6n6;ntr ar{ qnql rrd r f i-e ffiq ki-q r Reporter t
vfhi-ci' sqd qtai' ffi-{Ert +e ftfi s{fr+} flq, qqtffi qTftr rnh-s q}Ris

'rftr< rftrwff' M



fr+{er y+rr rr{q I ETqts E[-{q.cr rr {o (t6 I {qft qi+ grlr+i cFdffi
sd-fi E+S ERrqTe y:ax+U +i rrmql a ( b +1 Cri 6Tft Sqrs crd $ri
qrT w1qn rd <ffa-d 6ta r

f. qkfel;tf hEfot (Hypothesizing and articulating)

Ta+rffi sqrn r++ ffi a T b +1 qr;ri srq (tocation) { M +Er
(slope) ;69ft qqra clt+1 B,ri q-a qft?FenT F{qiur rr{ Trnsi S r sr+1 k{
sfr T{r+ qrqr q-qr (fu( r s'fr6s.+ qP6-qir6qqr s-{r\r+,r rtflq
(conjecture) EG fi-fl;nrfl-i rr+tI,( T Tr{f,+] fTli'q'qr grtfl r qgft q3-a <rcrq

(general conjecture) ir.IR 6+U r Sffi Brq rFtFrFG FqC{ + q{t
c-qtrrzqfrfirr rT+ qrng+q I

v. qftfiElzs{&€q (Verifying and refining)

tn urffi qtra +r4 ffi (lndependenr work session) q1 qq-glq 1 qg51

vrftr vrqq5ffifr'+r a{ErrtrEla gt.rT .r+q I T{t66-en{ sifi lt-d-6rffi sqqr k+q r

q-+t k{ gfrr6-{c yffittr{/Bidrrtr c;rqr arR RTsiq q-{ TTqqr g+f6
qrd rr+r{+1 rr+6'{ r q-q'n e-frro-qd tsim. qk€'srfl qr e dron
(accept) 4T 5-{P{qR (refine) rrd r e-+1 {ci ck+-erdT q-{rg.r{ q{( rrfui 

1

I'eam I Tesk sheet

i fr(x) flrd-@ cEiqT t@r
TITS'

flTfi-ffir+i (-d{r (&s qffirD

I x

2 x+l

3 x+2

4 x+5

5 x+ 10

\9i, qfira qitrmff +osrqrrr



Team II Task sheet

I gr(x)

-@d 
qqtcr its\'+f

rrtt6 -ffi$rtr(&{qffiql
I x

2 2x

J 3x

4 6x

5 l0x

Team III Task sheet

hr(x)

Team IV Task sheet

I fr (x) @q-qim ?ftqqd
qTs'

ffi (q-dT r&a qffr#ql

I x

2 -x

3 -2x

4 {x
5 -10x

rrftrc cftrfirft dffirdft



qr6 f{ : r[fiiltrrt srFn t FFrut
(fhe acquistion and retention of informations)

Bt{q : Tfi qr6a1 q.rrr{qfr varrrfrrs FfiTftTfuT 6rd,Ec .r{,qanq 6f,61 :

?F') gTtil qffiq q'fitErs-+t or{, r+rr ( q6tr q<TFr,
cr) rrffi{ (T{166 IITkT .rt, rrfrrftq qqrlroTrt-G firG (

qkq,lTr kr err{ trd ffi qnqfu rrt,
rT) qffiq (il{ttc ma rrt Blqur<vrT Trr€ri { Ftrur rri qfq

ilfficd anerr gErflq sPtrd rr+,
' tr) fi qfq ir6t6 Fqrfuq q(r+i qszr TT{r qra mrn rr+ 

r

tq ftqrlq :

EF') (r{rd6-+i YrFfr ( *..or+t
tr) qr{rrs,+t srpfr r s{u?il ffia,q) (f,{rtrsqn srk r qflr+i qfq*a rr66s.,rr) vflfuq rrqqn rgrr vrsan r+rft r

Rar<g61rq66sr:

qfirttt+t srk r Fr<uT
qftTq:
RTHT qdftfr wil qftrt{ T6d BTrsrq Rrt, sm{ 5-ftrt{r E11-66-n rgq-frrqrffi | qffi EFGT BEqTRril r ffi il ftr-€ fuqr r qm ri fi lrdrffi
Prre{or Ffr+'E rdftr+ ft g+ Eild?sqr$ T+,r* ltrrrg o iqq eri-fr il (Learning
is a tun) r korg e qd il",=r.rq* EFd (teaming shourd be joytur) 5fqrerilr BTr\r6i u r *ilq ftreror qdffi ffiq qT flFtflT+ oTErvq Eilffffg iltkqqf rdqqrqor q"TErRUn6rF rri rd qfr .r6sr q"ivtr rq i r GrRr rrft rrr*
l{{zlftrr+.[ qf{rilqr66, qffi6 BnfE w{urqr rrB qe hsfr6r qcmunrc. ffi
TirqP{ Trr€n rrrTrrr $-ffi ++* Br*r=r rffi gq r +r+} qi?FT s{rft qh
Eft Eitr qqqh qftHrqrts, (T66, rrffiq qrerars Tffi sqrq t *r ,na.
qrftf 6e-ft dg+ r{t qfr qrr a r+, t rrnre{ il{T66 TT Hprrn €+ Ttr

\9q qfrm sftreilff #tr{rqfr



Ea fr sai q-cft rea 5t1i qs+1 Tfr + Tr*( r BTci( yfuqr qfi srq sr
srt=r;?GrqtF 6* p* 1qqlffi Trdri ffi cqqr kn ilrt{ r 6rfr66 lrs
srn fr* qrrawfr nn$tur rrn d r

TdTwr : qffr€rq srffiRqn66 tqq T* tr Errrsor Ertfi kqrffEs tq F<qEr
cftk( o1 ? +i1 qi sffirr q'qftra +Rr 3qrm66-+1 5-{swr rnriffi
ff Errd6-+1 qkd yr{ Tfiif{ ? Mts'or $rrnc, rrG, srqrg, dqr

r fr qFrfrq crrlxei rFd F6M F6-gqar rffi 6 r tffis-d
qr tr{ErtrftT tTrr€drT m ft rrftrtrfir q?raTFrEFr g6-fir ilq66-e *-6r vqqr
rwgt F+ I 3rr{r ftreTur rdFcr+T ffi4ftr, qFrcqHfu, 6os-e rvqamt, rim

e-{ri Tft-i 3rqm qrftqi EiqT +<c+ Ets Fd ? enft wer trrrsrTr qrt
fqt qq qfiffiq er+flrpn66 F€q r+ { (ffiqafr+r qr{ffivrrTri'c'kw.qr
areT rrd E-{rlTrtr rFic+ d r qq rq?fr 91M erFl qtq 6TcT Ti{qqrErr
frqrffi fdt isre{q Frorg qfrs-drqn qqw qft m qryt ffir <

qrar<rfi ir+rE qns r

t'rq frfuT qz''lrr{iln afdfu{ dH H<ffirttr=i6r'q:
6y qka;rgrrr..6, 6rtqEr6r qffi s--sqT iflft aq-ti r o,H Fqi6-rir rr<r

vh 4r Errrs +'frd hf{++1 | ffirfl rrt< +eTrqrTffir i{rer+-e'rii

*rni dina r

u) g+-qqr Fc-q,fr qffi Pa'€T qftq{q q* : - x - = + (E rl-i krE T"i
t+C cfu sq-+i q=rqr fuEiR {EiE6 sl-}r id rq qrire a-q s;ri qr;zr

Tqhrqftr cin ?Fnfi q* : t+3=4, l+5=6, 3+5=8 erei< giur_a kqfr
Tqc+t qrs s'* dr-sr rqr E;6 qrfs r t s{+1 Brntti orr+1 qflrun-q-di qr<

Ei-erE si 3n?T6-"6 r

T) ct{ffcrrf vw r<t cH E-{fdFa-+l sqtrT rri lr-i qrrqr e'ff frfrm E{ q-qi

ar fqTeroi s=ri srf, rrct qrsi F{trf,s-{ir qsdr(va qznH erw fqg
\sel {l< e-ili ?i nF E qr? +; R'\r+T kC r s{i \rsa rrqqqi qrq

ErqTi{ :- BODMAS t nrsqB ts-fu 3IIEiT qqrfr+] qr< qP{ 6H {full+
ITFT I

q) rr5e qftr&c qftn-ns qfqfl a eqrftro rn-+l Eq il{ o{fri ft qi vtr ur<

#.rt r

qftra sftTtrrfi ird-€rnft



fizq : qf\ sdfufr trqr, st{frr, ci{qr r rg+t re-trasai Brqr< rffi
Tfll-ftq (fir66 cr< rr+ ft-6r, q{flET qrurrn rrfl,rftq wurflrTrs qarri 1

k{sturcr se: rri irrtgTrtx * S Ec rqrrr wcw< rr{-frq r

Y. sGrkt :

E') qft dqri-i T{q{rrrrcyqr Rre{or rt srrq q\r+} fW n-r qq ilt dft+,r
+q rr\r+i il rr+ Bnd q-Crq <t+6{ilfq <rE1-fr(r

q) cfq rqa qffrqr+} e-omd ftreTur lffi qrrr+firftdr qrtqr (qaqr ddcrd
.rt rr+r s.rffi r +nE<t ftqa}q r

rr) cf\ k{q+1 qid ssa ,,TT{r qra,, rqn rr{*( r

t. r<fg*:
Cangelosi J.S. (2003). Teaching maths in secondary and middle school : an
interactive approach, Merril prentice Hall, Ohio.

rrfrrd cftreTrfr ffi



qrSrFt 1

ffirrft (rffd<ra rtq d ffismrn{Ffi} Frqfsr r Fqirurfi +< r66s
rlFr-eq (fir66:{rd rr< 6i q-+rnunar'+1 Frciq ( grur+r qrq e-rrs F+q

5r6'R 6(:
1. g.{r k+'rE: d qt+i q-flrrfi t{flffi 5w+,ffic rficciutl q+en q;i+1

srt q{rm fre eqr q?qd {rrrffi q+rqr rrft\r6} 6e r<s.-t-en uffrs
B{Frvq-{ drzr66-+i ffiql qfisrfu'a qq1 1 gffi rql'a ftt aq+r

$r6F+i ffiqur, 6i'azi-&+, il{fs.+1 rrk{Fi, r.n"q <TsrT ilrrkT

sqtFrr-dr+l {tqT B-ds-q qt nrqtsqT 1-qrgft i q{ *ie t

1 aff fu+rE : q-r+n qffiz{ ciills,si 3{tz-+t rtft€i r qd : qftr-frq a-q

aqr ffiqit qE{fi, qrg-q Pngw+t aqqa, Trr+d-+] q6ffi lrta-a-a ffi r

l. W1uI6I qIE116S : ?rqt 3gu1unfi6-dr-€ qr5qr qq+.r TfinT 3rftrT{un66rf(

Hqfrrd rrk H t qrq rri (fu61 il r U-d : 1a+by2=(a2+2ab+b2) qr6t

r+qrn (a+b)3 o) qr ?t+r-q rd (a2+2ab+b2) cr* (a+u) n ryfi trsi

1ar+ 3 a2b--3ab2+b) F+w-;a t

v. grftirur tqr Tq+qur : +Foqq qftr-frq rqurron+r {firr6 v-st qfcor
qi qrrn ffi hte{q t d-{"{t"-cdr 1srts"r sq+t q\t{ rri rril
FaFfincT vi t-rsr <itrrt-a r w* : ffisrfi-ftq 3r{cl-fl65-4i Fr+rg I Ts6T

ilftT ffi qqqrrotT {+ rrd'i 3Irqv+fi 1gms"r F{c6i

6r-la r sR i fra qti i fra mrq qrt qril rrg
y(g I

{. T& k*rE : qkqcl Frft s+fir 6rrs vfr r*trqT ftTrfil r+fr

ffircT q"r {FE;r r q* : c-drsf6 + r q-trft fi<rsFq-+i sTFn-qiE<II

{tf6E I

qrfY s-dfu-d qirffirro-+1 B{tzrxrt (sEr6ol sffil rtffi Frq qrc-fia-fi +k
(fr fu"qrt rp{frq r ilT"il'fq-flrqrc frs-+r Frqtcas qi \'szr +a tnft{r ffid
rr{d( I

1 c'rfu sdnsfr qfq-ilrf,6-+1 Tk+,r, rrttrftq 3rqqrolrfr6 El=rriFrrn 6td cEETi
6l'{.fa t ffia.ri*s.r

i. fi qiq cEEs-+1 fr-q ( 3rfi((qq,-+J qrtqr Fdqk 4I {rtTq-J+1 qliqT trffrrd
ffi-66 sqrs1-+(l

r ft crq (6-66z5r erifl r6rfflzis1fir Fefi rqiqr Attq-{ rFt*( t

ffira sfueffi' *frfiq-fr



qr6tlll t
TFr qra

rrflrreq WilEs+l srk, BrftrRqrtc.+i ftffi1 1 s<ur+r qtq a-fts vflks
rT\r+i qgzr {g ltrER B :

{ft+€ : Tr+} *rrq ffi qr+1 trcfEr

qffi eTzr: Td-+i cPtqrsr { il(T*i*i Tf,E6 firs{ fu* -+r;ia-+i ffi or4 rtd qw. Ewai F{qflT,
d cpr : fdT-i P{-qFril EzliFne qrqr{r qkqiin rr+ sr4 r

r / \ 3 / \5 't

z \i r\/o 8

'f[Ii 
{mFI tRI = zi:{fiif n-ff = 

'rru 
I lnar u(l = T ii

qlql Ew:
at-+t 1rr irtffi qqs = 2,,,

1r+1 :nur iTpfr 66 - ,o,

qmil+1 Erqr{ = Tf,'+) iflur ffi eErE
Bnq-ftbi +erg = et.+i Htqrsl qqE
Te{, fd-+} e+ne = 3Trc-ff+1 +{s-q

= 3nq-d-+fFqEx*sEt

= ttf,f = "rI'*e : qsorfqr ffi gvftierrr .rt g-+rtsirni

r

wrw gsfrqq ffi I

cl Tfrrfiefrrmffa}a-qrqrfr



qlEl qw.' ffi Til6+t etilffi Fr+ra erns-{ar( qc+1 orftr srrcrr+
htyrffis pqr{-e rtr*: a-q @ F4?-+} 6+rr: BrErqr rr;i vrnsq qEE?g I

Eir-.rc?T i4r.:ir

*a : ffir+r g+ras ufu TTflr{I E-{N:T ?qH {rsi sTrq( {<g I(fl]

.,II?TI 
Tfl-6T {I: Zr

fira cFreTrff M



i.

E)

tlr6 iIR : frflr rlit rGilrif ftrHur (feaching algorithm)

vfrz : {€ crcd F61TF?r66 FrqidfuR E-l+r6 rrd reTq 6icr.:
6) frFffE T+ qPrqr tq.dfu) ft1 sr{, qfutrrqr { qrf,frr {fl!,=T,
q) fFsrE rr+ qDFqr+] frc aftqfu rft F€-+'rrqT eqF4-drrff-dT qq

$rR ars{,

"r) kffE rr+ st+.qr+T c-{rrF6ia qrqr, ffiwr qi zrs+1

srd|ffi qtt.qrq rt;i r

1e ftrrq :

zF) FrqrE rri aM 3rqElr{qr rsfrt{q{ t qkq rr;Frqrd),
q) irsrE ?T.i (ffi rra r gqdftril,
?T) Pf€rq ?T+ dk+rvqftft ffi s{flrqk,

s) k{rq rrt dM 3r-{v<rr q@ TT{r sqfu I

frullnddt rqturlr :

?6rsrr rr{ afr+n+ cfuq'q

at qrfirfirs.n d fr<-6-t t6 rrffirq frr+ 3ndq .r{ vfA atgorithmic frrtrs
irrq fr r qr<Frqr qenr'{kr d"q + qtrtr rrqqh Tnrftq v+rerrr6 6q rr{ Pe.q

+qFrfrq frrqriiq d'q-i {H qrfiu I zRT ftraertsn qftnftq BrqEnErF6-+i

{tr, , rqlq, gffit-d +q, k6R, (6(qq, +qhrncur, #sqr, Frar<zatqr
wt< Srrl" snahqqr qH qrc 6e r rr+1 ra-e-E "Iffiq rmqr+{ Iri
qhqTilri qft+.{q q?i ffi T+{ tr cFt.qr66 msft rqr++rfr 6qqr y*tnn
arsq qfu-€ 11-i C.szr Gii!41 F{qq qqg I gfr a ffia isrF6:cr 6qc.(,
kr F{+q {rq+rt wrk u-1 r rr fr sr+lord6-A ch sqrftl-a 6-mr Erq
T{rft 6r* qlM F{+{rc-qr Faftrd rsr r ff ERql{a FT+{ri-66-+1 s{6-{rs
i algorithm \rger cP4ftrd sqqr ffifr q\r+i A t qsft algorithm d rqrrT +
t ftrel'+'cr wqr6r rrtrrftc aFTurruttro r a-qew+ft q-{TE ( mq6lx MErs
TceT Sqr{ Efr66qr ffi Hrd trfi-si q-ca cwffi k+rq rRrSg r

Algorithm ei Ss-dt *s 3nfircriFrr+l ut+qc q{ ilrt W m-+r ffi
k+nr rnrg{ rqiT dq r Algorithm 5161115 fus7fofiga-+i erftr eat q-o dt

rrtqa sftTmfi M



sqr.rfro vft. 6-r e<er1 rnt ftreft-66-+i ftrem u=.+m qrftt qf<t algorithm

rirfikq ETdt tnrrsr q-{r+l qE-flfiq Pdqr{t66, sfi-6t; + frPq-+,5c-67

Unrrszqr"rrs qg ffiq-c 6n <w{ r P*qr'fi aqr ftrerfi-66-{Tq algorithm i
r.{q 6{ ss-+1 ffiffi + TFr-€rq qftEnq-fs Yr< q:g( r qrstrt algorithm

*aA *r"* + ffinfud E I Algorithm slrnfr s-m{r +ercr crE( ({
qftr-frq rn dqr fr.r65 tt-d ffi sT{ ?fu g=r qar{rq-fi Ti( sqt'T ET+i

qrt qrtafu-+ ffi41 rrnl-fl+1 cr{q-fi-c-cr T+d rffit Hm qm @ a t

a-e-+1 s--fl qtz-q( rT{*q t

T+ftcr \.+ ffi, er-qlff-q r ild ftreTur+1 ffi 3{fr i qq,c'< fufbw 6-{ I

T'6-4{ g-{A qfura inerurql di i qftq'q rrkc r( kqffi fuEr5cT lT'i

qrvnfrd rrq.tt<Il qrsr a$61 3nd iqTeToT kftrqr s{ftisr( q;ffi q6gs rffi t

fi q{T s{n 3rFFn oro rrfurd ftru-+Fs{q vh {rd +q q-{ri{ I ttnr rrtr {6t

u-fi frre{or fr'fucl 6'*rft vqrrsTft'dT erci qrtq, dffiqc trq sa-m't qm}

krro twqz+-tqqr q-Sflait n Tmrtre r sn-n qrq qft-dq t+ 3flTqri c-drfi

iqTqTE-66-A +nffi q-a-dt I +-q-+.-{ ftIr+.'i Tarc+1 rtffiT $+'d r fi
fuq-q'{r rrffi R@ lqt ? sf,rfio-A fuarq'rd e-4t'{T T+ 6iqT +-d f}rfr ?

e-kn qrirfir kqrE {1-(IE6r Giqrf,F qtd-fiEq ct{ q-6+ 1TB6-qrqr rffi t 3TI'F1

frqrE rr{rffi ttr+r{-6l Gffi {rfu-drq snsrrrs v-e r* ciqqi' il4rti Ti-d

IIli rT-d 
"t*q-*i 

ioii I wrft q-trrs r+qr'*ar€ rTqt q-+1 qg-eT trrq tdsrs-d:

q-q'EM cT-frc'im at z rrftr-drq 3rqtrrflTr65-di q-frq, q-{+r {rrten glrftIl=rrr

Er(g[65 qr@Il Tt strgT tfh-q'I Frd+T qrvrr(i qffzqqi' qrti tfi
(Road map) q'<rt fh'erur trt r qdn, qffrfrq <-rsrrs qqrurn ri q-qfd-+1

hFrq qrqz-s q-ffi i-ft'Tq4-{ (framework, format, flowchart) skfr+1

fgret"Tfuftr Brwgi I

T{ftcT ks-cT qrqqd * F+'<-iqri s{fr tt{+ frq-flqr 3{racda q-< ryr<iu
*fo q** .r-d 5i."-.lt r qd : srErd Fre1 arfu wrg 55r+ r<-<t-c-a

Tl-sstq-i(route),Eaaaq$+iTffirq4'T,q"iefiATc}ITrT'i(fr'+rqrtii{i'
Er* EsT qcrq rrdl qfum-El 6rd ci<qqT Et.fi tGTEt+-( Ei q-€-+1 dR-(' 6+

qrfrqr{ shr-<T 3fl€l qkqqr E.t''fi e=( wtsi s{-+1 vftfqq i16age; erft r

q-{t s{-A Pdrrrq rrG+l sffi cfr fu'qrefr65ql n-qsra rrikt
(flowchart) rs vfukdro E-{ G gffir tfifirEqr {.{ Eqrd hrenEq-t

3Trcn(lTi qicTr (a<fu(t
rrParcqfusrfrffi c{

q)



cIftT kEqd Erfir orar{r+ (Case study) qffi dcr&Tri + irr6 ? FcErfufu-d
Yr4EF'rn an dke rrffrq 

r

r. + T{frlT M h-r r wgt rqfid.r{e-qa s++} ftrerurfl o.Trfiftil
ilrsn H q.E ? + Ef,+] hqR tro fr I

r. d sa-fr qir\r+] Tqi Rraq fr.ftnt r acT.€ Fflq-d fi q.€ ?i. * g+i rrffiq {Eu,-ur'"6 { wr*.r ffqnrn-+r Hftr \.q yt+qrrsqtri tft_6
fi-++or mtrnq qflE-6d?r Ad-{Fft fr erq?rRnrt6s--dr€ e-rfi_+rq rr4 qtH
T T€ qfr,r-+ Ftrra I qq tft ni.< <q eq i+ ?

v. * Faftr+re PrgrqrrEf +-i q<wr-qr (steps) ffiqrs{ sr. cc ffie_{ q<f qr
qrurEra 6.rrn HqTffi Trh T-{h+T {Trf,6 rflr rrrG ftre"r *i + *a
sr{frrq-d'+, 6}qr. I

{. T{ERrrr?r fr-srE .Rr€ r q.Ft fu.r @towchart) e.kr+1 B1** k+rTcr rprffEtr+ eh4rqr t€.r ri FA q.raflzas-rfflr6-Ert Fr.qR Tdd.q I

k€rq rroE+i ch-qrqt qturr6T) frs p{firs
a-e kg\-+.r Algorithm +r ffierrs B{ra.r{ rt enfr Entgn snrs{d..( I

. Algorithm +i cHr q{q .START, r 3rkq q(ur "STop, Et I. Algorithm t rrgr cqrar++) qFi ki (design of a solution) kq r

' Argorithm +l cfr-fri nt'q rr+a sq-sn 661;ffi ,Eq ,-urfl{i*} Hrur rr{-frTi Tff+1 BrFilc H.tq qRtrd qttt+ RH Etfi qrur+l i+mr s.q
(refinement) v(Il;IT q(ot6-6-rTl rfufzra rr{ rfe r

er<o: d aFeI si.e (code) lTrqrqr gkd s.dft-q fr r qqia Algorithm +r
s-trT6'6-qrt haul q1 qci flow chart/flow diagram hq r

zRrql 4ITI 3r@-d tafts-+ ctH Hfu=T q+s66 $oxes) qA1 r et+ +wprrqrur+a or4-rs 1+rrwt 6qramr{r ifugn} q6 1

cft B-dfu"d Atgorithm +i Hr*ilrfir GTTE-.,T ilFr FcErr+l q"-a Ttrrtrir qaq+q
.rfrlv. 

r

: Algorithm r*fi,,Sequenc" offi
solving a particular problem" .1-+ $fi-d t +rtla Atgorithm is a finite set of
rules which gives a sequence ofoperations for solving a given problem,, d t

qftn sf{rsrfr sttrqrrrrff



A flow chort for making a phone call to your fiend:

qg

Obtain the Name of
friend

Is
phone

listed ?

ls the
number

qftra cftrffrff {i.ffimff



Y. rfrtfrra;t :

tF') qrilr+i Flow chart qr tqtEq+r +nM qruFci Grrqr (EF'), (Gr),....

rrft Eil( ( qrfr+i Flow chart EIte qIRr ilT ( frqqil 3rTEnr+rT ilq Fcgq-+l

qffi{ Flow chart ilqr( miilq I

qft qf4r (P), ErFiE' a{ttrrr R%), r fr@ TTTqftr (T year), M
q"r({rr[n go' qiffi qrq T fuxm yf,r ilrngi flow chart fl{rgTdra

r. Frtfqfi :

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.

rrftre ci{reil.ft ,M



qT!r*

Flow chart qr r+rr rrftq+r HFrq qr?ER q?Frcfi Tffi6s,+1 BTef ftrqr{-{R B :

. {t ( 3r;er+T ffi :

(Oval Shape)

I Yesflrlo gtrf 3Ifgi YilT

(Rhombus)

ftfttqf, r+'rr+1 +r{ qr Ffrm-+r erftr
(Rectangle)

qfurnq$s tq+ ,Frf rrftT$qful *Rr :

(Parallelogram or
rectangle cut onthe left-top)

rrtom C1gte{rfi dril{rrTrrr ,o



qrd qt{ : Ftit rrf, Efrrrtttt ftrrltur (Teaching algorithm)

1. st{'q : mr qrdqi qw+{qfu, varrrrfrro ffi'fr $r4-6F rr{'qerq Et65.( :

EF) i6TrE nr+ 9t?Fqt"H qrffitT rlzara;+i qp€q Fcq r gtq rr{ r ,

q) k{te rri etfiqr+T qrrfrr er666 G'Erfiqr eka rqn rrd r

rT) P6TIE lri qFf,ror *r* rrro P{qR rrft il{rt Algorithm ihl '
r1lr rqa rt;i r

q. :qw F.{ffraErq :

s') Algorithm en qiq FFrGG
q) Algorithm $r Trrflqtdr il6FF
rT) Atgorirhm ?ET srerrtro vqTkq r+q+i qrs-+1 qg'Er qir{r fuqirr

t. |@rqfr+<ol:
ro @ qrdfir qE{tr{ rr-ft qq6Tqi qrpr qrrsTfrq:

iF') rrfi{ftq rrrenrtr r{qTqt;r rft f{kqrt qtr.'nq (resutt) gr<t rr{ starn66
rHfuesl
rrfsrsrq q{sr6si HqTil?r rTt hkq( qRrnq (result) qrq T+ Etfi.qlEc
tfqftrfr{at qrqffi,tcfi" E',( :

1. gt*:rGrs; qf\-gq;; qrq.rlrer EnErRr-S{ f,n-,.{rr$ (q.rc, Erm,
W T rTrrf) Bi€?Frttrl-$rtr v-r.r.lr{i-66 qqT.ttrTqr W{]"T FT f{fuq qpf6:6
(steps) q'rrffir er:flEfryn€{Hr ffirq ?+dq( q.m664i Tqql rRt FTr{r gi
\ih-qrd:F zRT B{i<rflkr.rrwr r

Fqilr ?rqTt Trq, ht-6tet gally bars) q-qt{rqr.u qrwnrfiT r

(frequencies) IRTT TrtTgi, a';.51-6gqi trr=Tr$, qtglE T g-{fi qrq sITfr

9fuqrd6 .r{B.q- r '
t. qfrqsqqrdod gT :dr4qr rrft Eq rri hk : 'r{rfl fli qfrf-{urds 6q rrt,

Er€r€Frri Bnk qwr yfuqrrs rtg-{ | :

c'o qFre sftrfirff stfrsrsrft



qffiq etil<rrq: zRT frftr 3r<rfiRT f{ftrq dt{trffi 3rrlt{
qfl4r6i 6qrn F€(r6r ffirfr rfr6rurfe-+] Eq rri' qi* : yke{Tq"Ir F4frI,

qte,,tras' tqfu, rqTltrffi hRr 3nfu q{E{ t

qfr'rfr{ qtqrwc (toots) +t rfr{r: ?EqzGT kftf,E +,r{q,T6ls (Programs)

ffirK (IrpTrt6 TrIT?Il"t rt kk6r6, RIrq+& ilqT rnfifizF

srm{r rrft hftqq qtuerrs te rrft ffi frftrdo 3Trfr zrg Hftrqr qi_wt t

qrk lrdnf,il 6t€ Fqtl-.fi qEqF trfirfrq slrett e-dr€ vqnrm ,Ti

q{urfi-/fi'Fra 6wr sq-f,' (fr'( r enSn {fl\rdr Algorithm ffisffd6]Irr
qtzh( rrir qzqryr rrft qc..am 6'dr6-( ll-{frq r

rrfrrrfrq vrreT!-66 TrTTrn"r rrf tqfu+t H6q MTq
qfrrfrq wr€n66 gqrum r{' iq{H Fnarr Hutrrr (Design of algorithmic

iessun) ,Tqi hqR Sqrs-fl+ ii:tatn imit, fuETFfiI Bt:
1. 3F 'In 

"Ti: Alscri,.lili i' .sqrt+ i qftd .ztqfdr fr rcrsqr ftrqrrft
pqr"ffi rrtr Atgorithm +1 =|sa sq q€ rrerii"rqtr t raa fr e I

?rfr tnTT ;.f.tr .-{rd r kqrq'1,66 ftrers"+t }rc{ffid sily{kr fr wrw

qi ut-( hqrflri ffir kaFrq .r+dl rri' qFrrn r<+i rffiid r wrfr rnt

3-ftT"- gtr{r ?rfr6r6e"* :$rqtrrr,' qsf' tilTqr q"F'RrcT?F' fffl r

i. lftotr+1d.. qTqFr, ffFqT€ ilw E4rerT : Algorithm q+ qfr"rm * 3{rsd r+
Ertqr mer,fi66qni ffiq ffirqri EBi | €t-Rrfi Ts hfH rfr er-q rqirfi
qfu fr' ffi 'friftr "rA fuHilr c 

"+:A 
npt wiga qfrlnq' qfr qrgq' $4Ei r

f{qrfi6{n 3rdTqftqqr Frd at rffi-6s qh 6iqffi( r 4rT kRr+1 rfrqqrc

t-ftF"flTiff,d qftu'nq qiq rf, rrftffi -Tril Errngr ffi{-fr 6i, Algorithm +t
Trq-Fn sqttrm (Problem solving) kfu dtT <rrarftf enttt d $Filr {ttqT ,{c

i=ft +{r rnrdg r

t. yffi 11frTpt : z1r qprrn tqrrffi B1ryail Algorithm

fr qprrq qro, x{fr frTT+ gq r qfr .rfu.fta (rTrrnr sfn-{r qFn'

E rTi d fr E{nt + sqfr{ft q-fl qr;q 
r

y. sh-{r+l il6q<r qrefi : w-e-r rrffiq $ffiqr+] wrr(Tr ftlq( Tfr+'r {tifu'
Br@Rlr[Err Atm' qturaoqr +,kfr h{r66 (Operations) r+q{,, 6{ ? f+.n' ft'

Y.

{.

rri,rd cftreTrff M



T(orF6 3Tr?HqiF qg ? fr qrrF6 3Tfu, qfa qr s+fuC4T T(urF6t{r Fd
(Eru trrkf, qq+1 a ? FTs 6qril qrett rrRffie 

r

{. gFFqlE} rfrrr <qr rtHrr : gser rr{r+} .*r Algorithm +i ntrr rrt
k{nq ?r{ frn r err+t .rftH'r rrci t6 rrffi, +frorfrfremrfr ffiqq
rrft, etgorithm rII P{gurdr qfge 11.IIRI z1.g q{urrT1 rrffq rq. ffii+i RiFq hriqrr iilfi tqr : t+qnfi66i Algorithm qri r+r+i
6qrTr Frqtqqr rrd rqPfir+qt$ sr+i gtr{rq( q{qr6rn ffi
ffirta--+r ffi F{rfrqur rrft rrc#+,r R6'rT Br$sn.+i gr: ftrwor rrd.

yq+qrur+i crrrT ftri nlgorithm +i m dr& ra fr re Te k+lE (over rearning) : ftrer+' qrfri q6nfi unt qntctqt qn fr
B Fs fuqrffi srR rrthl Algorithm at ffi ffi* nil qril erq
qftMrqr (subsequent situationflesson) rtrr rrd. Td furfuqT +tr+i fttur
iftFu-{ Tt( qFr+rtr trq rf Eq r sffi srq rrts,r ftr6r BTTETRqT

ftrffiA qq t{r66 +ft r firft F{+ wi qn Mf.d Eq( I

ffi @ rrFrrfrq rrrett sqmm rrd rrqn rqrst qi qra*Er ira66 qurfi
ffi ffidkfr q<r6<x,qr kffi rfi rr{iilq r

. Algorithm lesson +1 suq F{ufpr rril grafrEr rrro-dtr + dqr€ wiilT
1{6rrd 6r{B I F+q i

. + ilqri fi qrafrar ilaERFrn *fi qqw rr{' qrt1 Eq ? ilTrftFr snrr66
*.aq_5O* wrtfiR-qT Q-w1atq r

. fi qrafrzr ilr+r sq+{tf,rwraft qilffiqT qn*a til66 rqR rrft T[rqr
66FF'q rr{Aq r

. t,,+[il (CP) ( kfr-T[q (Sp) m wrepil ?Trsr (p) Er +ffi1.q G) wr
ilnsn Algorithm 6l at-a qqr€ ilq @ Flowchart ritr grn rr{dq r

11 Tirrfr cftrqrff *tr{rcfi



Obtain CP or SP

/\
Is

CP:SP?

Is
SP>CP?

Write the value of Gain

Write the value of Loss

qtn cftrfinfr *ilfiTfi

I



Y. sfrfu(:
4') d qgdr qrd+1 Algorithm +t Flow chart ilzrR q;!fu 

r

<I) ftrer+' Yrfr aqr-{t furwr rrftraT 
"rqqt 

qrs+t Algorithm +1 FIow chart {qrq
rdrsq rriqr rrftrd k+,rs srefrffir sd rrrfu Tf,W rrd qeg ilqr i
$FrrT ,Tft +r*qT qtq 1*ffflr mrn rft vFqr sil5-{ rFidq 

r

mrffi:
Cangelosi J.S'(2003). Teaching mathematics in secondary and middle school : an
interactive approach. (Third Edition) Merril Prentice Flall. Upper Saddle River
New Jersey,Columbus, Ohio.

c,Y qFrc cftrenff qilaqrrrfi



Competency 4

Total hours

Total session

Develop communicative skills of mathematics in students

6

4

gd:lf : iIR
Tfrnfrq s<r(frq

{r5 Efi : rrfufrq (Mathematical communicative skills)

1. st{c : {tr cr&fr} Bfix-q-{qfE ramt-ro FrafufoH ET+E{I tr;+ {rq'6;rifl:
T) iF'qrff Et qftrdrq T=EIR iFI (rEFtrfl qrn-dF.rft k{,
q) 6eTrfr qEr.dT* F{ETff +Fg-d q-toi irft+r et-q t

5e frm*q :

61 fuEIfi srd (Studenttask)

q) iFfrrcT 1Tq41 *di a-rr+rfi r

frvrrqir(frficr:
Student task

qrtrr{ (Sequence) +i trnw ffTffi qIft rcrrr rkq IT$ai qlffi{qr MrA
BrdIt6-6I rl-(4:..I. r

g(l-Ffuf6"x (Examplcs)

3, 3.1, 3.:, .;.3. 3.4, 3.5, 3.6,

-13, -2.9...... ...,r30, t4l, 152

cffi'{q ti€=ncT Ei qr$rqT {'6-{r
r loo (Id r q"'z} fr-A r 20 A
e-6? qri 

r

15, 10,5, o, -5, -10. ........
(ffi gTirqj niqrrai M a-q
li-scr {'6'qr sq-a r too {rfG-{ {
iq-fiPd Et+ vr*-s]-{ r 16 a1 rri
qQ.rrc 

r

E)

$(IE(uIEG (Non examplcs)

7 , 0.7, 0.07, 0.007,

0.0007,............46, 6.78, 2.60,

1.61,..............,1.02, r.00, r.00,

1.00

4% i e-+s rft-m qcql gfr 1
759 qi, kfY( qrq 

1

Eqrqt $rqrdFr F{flffir ie q. Er

iltlr(C]', T-c-{d qrtrq+] c-.ffi
st< r

r, 2, 4, 8, 16, ............, r 048576

rftn sfufrrff ffi



22.6,22.6,22.6,22.6

r++, Frrqr ilfuqfir EEr66 ilf,+t
krcr:

. t, t,2,3, 5, 8, 13,21.

sfif(grF6rn *-+'<r cqr{f,r a-1 i Frfi-rs +rsft +{ irilfrsrqre qr+ 6( ?

- ilri+] cffi'cL+-dmr r6i iqil(
- dqrffi sH qk+-ffir q-6i +qil(
- Hrri+l36 qft-o-trfl qti @q. .

- ilriia] +,n cR-fdc-{r q-d nq-d-( .

cm 6qs-q:
ftrer+ rqri Ff,fl?ff-drii qrftT i{g\-+i Student task F<frr tt ffi. trrrqflffi
5iefta e-qr6T (Er4rqT cH ck+.tr{r fiTrs{ qrnE-{ r qscr sri
E<r6{ur6o-ril qi s-qnnT ( Rrfi-flF rrc<r6{"r ir<r *, qd-qr q-c+ g-t q-ft
fta-qr{ s.cnrfi. r qqcB k+r+i cqq sft'qctg rq.r+ kfffu sf{ttrfir "Irftr
crrrr( (6;r sfirFrer6'qfl F{ftri P€{ rt*<rt sT+ilr $- rd.r

,!

TTTT

TIE

{qT

rfr{r

fltr-dr

}FFIqT

{rtrqT

15 ftr* qtrd qfr+qfl Td a I
sError6-6 r<* u-1 fu-+r+ ffif6 qgt qi-d{cr tr( I +t-sfl6Tqr6
s-(+'+q{qr 6T I

6i s-fr 61 r ti sem{or < fu sErrrorrs-qni il.rrft + rqrlsd rH q r

&+ a, rfu, ftrfr (r"-.n a r

g+ A-qTqr rr\r+l 1{rc-{r66 6-rcr er{ r a-r tiffi qk +ff a-rrr
ffiqdsr*{rfiftlerl
EriFi k +) rr{.qrqT ch ffi+1 aiqrfi u Pa r F4kq-d ciq1d qH 

E11
*m r rorsT I

<r* efqrcT #q-t h r srqi ftr.fi) ffiqr i( ir (eRrEn aiqr *o i

il( q trq qe-fl cfr hftqa atqr a r

c,1 .rerd cftrqrff ilil{r{fi



(fi : \r+' Fa{ t < r s-+'m { nffiTmrt qotfi E{r .rd fts{ qszr Frdq
k+r-akfrtcr

nfttqt : ffiff q\r+1 e-gr qd q\r+1 q r s(n d ch qsEr atq d t

rr?Fmr : *r, er<qfir <{.Ttdr a q-gr6 qqr( ft I

vkr : t-n ft q-gmsart +t mrq+mr Q-tr ii rc-{t H qH (-<qr

B{fuwt+] qriw GE r d dt qYrmrq eII?RrrI fti<r ftrdtta t

rqT : s-6lsr, *' ffi ce-rt d Fr fu sErf,rgrro ch HkTd aiTrqr 6t ?

e-+r$ : d, ti rzr$ qr( 
r

{cT : qTFFIT ( cTfuq ffi-{d EN 6kr gdriF- r rrE ufM
kqrs-frG frf,qr fuqra m e r

6-ds-e-+1 qsern kur{t+rt rnrga rr*
{rqIRrrI znqTl q-{rq |-{flq|-qrq 6fls-{ rffi31 3Tl?'lrIltF',

qnun fiaeiurrr ksTffi Sfu-q {-sqR B{rzFrrl?F I

ftrero {qrt er+1 a-qs-q Hqer-i-ffi 3Ifu {arlftrt:
ffi q-ds-f, :

{ITT

rivr

(ttf

{tfir
F{ir

{P"a-dr

riYr Hr gm rrt qrrd i

c fr ck6-qnqr{ $ cP.q{-{ rld'qrf,q, Fq"-fi{i fu gff6{or66-rrr cfr
hk+a eiqr rts r

trsl r lfr-fl', ftrfr qa a r

wftrd <-qerrr +€r *sfl cffi aTl-iil t< r k+r I
rer'{ a rffi Br rft1-6r errd rF+-+rri 3{tmq fu sEraq k a

iqr(rqr t+l=2, l+2=3, 2+3=5,5+3=8 I rRrCT hft-dd {rT tifur+1
+1trrrqr er1il€ aten t+ < gP+tn t

{Fq-flqi' EIT ffin BIH 'rtqr cft ftr*q t ? kft-fr *'fr ffi r

gs-+r 6€en-a sltm 3rFqI 6-q{I: (rqE{r66 qBt rr\I-sr 6{ I il{ \rsel
g.ilaTur+rTaqHAftr
!i+'v-m (ffi qn gfu a r F++ri irfi s{q,it +-<rql ddw{ rrft

ti+r i51 ,

ftr<cftra{rffM t,\9



+fir : izE'RrerdF.T{.qr +gfl ( Er6 + gftar r r cft qrq+ cftEHrrdd
cf.i-+{.rtq r tt+ qffiFfr u-qqt skd rgrcr oPe qqqr En.sil
qreb 

r

rrt : rg qkn+) qfraerr ++r mr+} il+rr cfrr+ vErrrur *e a r

ir{.+ i, i1, i.l, i.i, i.v, i.{, t.t td Irrn : mrft * cffi +( sqr6(or +q c r

rrg& u, o u, o.os, o.oos, o ooos +A I

T+Ir ' of it+lr-+] cfufi-d.rcr &+ e rTi fr G+a Sequence tc.cr +6'.kfr
Hsilr Efri-d ? rqdrg +-s.i qErss-a qat r aft Rrfi cft q_qrfu
qrgiT?

rr{ : qrkrqrfi cfffifr Fqsr crsT Brkdfl *.& rq.qr iils qfuf+} Etc+s r

t:fl : rrgnl te qtnne qgcr 6 a]-qr a rtvr trirr :qt-r.ri+rr +&'fi E-B I

rsr : wh qrq lrCErT S C€ +a.{ r

SFn : rcni qrE qg{ | Tq-n + FT-tt ?

rrfl :yg=*frangt
iTE : *& q-rt ftH q I

f,r+{ : q........8rsi vg < vft-+-+rr 6f+ A r

rrfi : qft-rr, fufr kqrafiT qksqir &+.e a I
s{fu{r : qftqqir &+ a qet qrrfr tT H"T ?

fuat : rqr fusi *iy+r qrr sfu.cm tq wd qrrd r it F+qrcl te vr_q
da cT Fe 6*6 r M yq-c-+] sil.fl qrg-g,,*{,, 

r

qft'ar : orq qk tfi q c r

TIII : rft rr5+i te rrtt B-r a I
Eflt F{qq-{nR-+i }e rrt :

3.Gr0.l=3.1

3'l+9.1=3.2
3.2+0.1=3.3

3.3+0.1=3.4

3'4+6.1=3.5

3.5+0. I=3.6

qftm sftrmfi dmqrqri



rft : il{ {+1 gilrorfl T(+ rFrq q{n 1 ssqr aqrerr vgr +q{ qi
6q I +'tr 0.7 erz, o.o7 cr{' qla +q1 rd 0.07 sre 0.007 qFi m-<-+

Tqqr +gJ qd I

rrII : rft r qi qr{ilcil +lq rrfu1 r ftrftrs rn 
"rr@arni 

r+rr rrft
tr5-+i t€ r*r m r

ilffiqr rtr* fuqEr{qn iqt:
7+(4.3)4.7
7+(-6.93)=0.07

7+(-6.993)=0.007

7+(-6.9993)=0.0007

7+(-6.99993F0.00007

+ftffi qq$-fl cb +eTr ?fualm) cet-{rffi{rfi qrqiT gq r ssqfu Fnerfi rcri
<rAqrt Sequence +i 5ffwta g-{rrrur W lr{qiu I Frffifu m T{ur+i
6dsq {.G E.q I

il rqqc
rtrT : rir, (trmt q++ Bnq+ d qsa sErrrsr qtdqr ie a t

ri'yr +qa : 5,, lo, 25, 20,.....................

1P{dr ik{ : o, o, o, o

a-a-+ i-sg : %,0,-UZ,-t,-t),-Z

3rIuRrrT rltr 6dEEq-dd qrrr$ q-6rgk{:
rqT 'ffi ir* e-qqr s-ffft M1ur ffi r qa6 fufi-i dai snEr.qr

ffi t-qqr ia+ft Pfirt<or rrafi r

q;rfr : drat rq.wrw qHi r ffi qrm-dri +ir ffi <-qer wr arng r

rff : qfurn ftrfi-i sftti rq.qT a*a rrrd a I
qfufi : rer'€ Erdr +d r

Tifi tr+{ ei:q+1 q-gr atfuffi6w-6-dq,ri
rm rr{,

. q6-q-{rn wffi 3lfu +a irrnsi,

. frqnffi sft'6s-+l rrrs #€ qqc.qq+1 qrq Ffrrrs+ l

{frrrqftTer$ffi e,1



rltl
B{tdYIr

(lIT

3rP{cn

({tt

3rFd{n

TCT

3rtffn

TqT

qfi
r{n
sTffqr
(IIT

f,ITI

TIII

ftqr

qrs4T

'qEfr
TTIT

(T(I

{Tft+qr

Ti{r
vtffi{r
(ItI

: M Sequence vtt qqrgi 6 
': 9, 10, ll, 12, l3

:F+q9r
:+frTqfu{srfrEdr
:F+tldtm+r
ffir{+} qe-ce k( r

s€l nT{r+] Sequence qT 5 A tE-[+ e, !ffiqT o i r qq-6-+tqr

-t/2 6, | ffin F+.a I 4l qir6-qr FWr g+d ffi 6 r

er* +rq"r r #+ r q't qFi-fr qrd 
r

BrfucrI+J r+e i a qi cH s-qqr cfr.q+ 6-+rc ?T-d ({frEtI rffirft
fr ll-6 <-ge, qft r m e-qqrf,o fr Ei Fqqr+l qruTGT

ful-ror qft-q rsd *r ( q.fir ?

A q-qii tqd qr.6 I

m+ h-qrcr * d a n'fifqr r *i rrH qn dr+ u I
frtr+a,r
qft tra ffi kqrcqr i
qeli a 6rs g sd'ilii{ ? foilr{i ar{Tt qr-.qn e.fr sr-{ irf..6-t

E-q ?

q-s qrtqr ftfu * rrn e, rP+rr r

rcr{ a * errU r[i c|6d (qqtr ( Difference cr6r qCq.r q+
gq5qr6'6 wr qr,t qI;Ei(*{ ( En"riFr ?

fi Sequence +i 3rtmc Fq{cT E-{t qnr cre-i a I
n-t k'q-<aT wtEr cr€-"{T+ M qn a} a} r

rml trC *r* finEil sTftriT{ Tm <r, Sequence +r etfu t em ffi
rq s&s. I

vker cqGqr ffi €-gr r +hq}'a B-qqT, F{ e qrf{qr t
ffi q-qcqr+l (grcT "s-(fr' ,i-t rd E').qr l-r r rin I
dr qH ( +d qr6r q$ +st r6-cF rrf,T qrnsi c r q*6r s* E1.,
A rrfir€ qft s€ qF* r

frdT, ri{r, fim r q?ffin qUt Froiq-+} uqm,-c+1 lffi frFft
+'cft rqd a t

loo qfrra cftrqrff +flTrnft



t-fl

TqI

t-frr

{ITT

YrftiqT

TIIT

1T{
(ITI

drfi
TqT

frrs, E-ffi ft1q{ ; Ssqug6se ilrTllqFrr{ ct6ili TrqEcr, (E-C+ { {;r
q'+qT vrrt E-8, t Sequence qr <i sWr oft mzr r* *c ( I

rMr.ng*fHai
cH qdqqr qqqr sr+ qft mt inftrare t

lT{dYrf{qrirqffiffiil
6rfr fr {rcffi w k1 qt a t qftct qrEE6'qI

gdrfiffi{rg snq+l {rt.6{6-dr{ rrfti ilqrfi-{q rt+l ffi F{ ( |

qfi-fi Tr* tlT I rT{ fr sequence qI 6rftA tlr +m rA+r df I ffi
<r 1urq rri' t

ffike r

sS rrC qs-qri 3Iffi Addition Sequence rr<r * fret t +-<]
qrrd ffi ar<r t

mr'*i a 'srftfu'rr{ q+ r q-c+l er<td+ crq * *f,I a I

rfr S{T M Te-+,14 rfi a<rql fuTr* iir qr< qrsd r B{H F+-flq

iivfu rd o g.. iTt Er* uilriq r aRrfr rri q€ 6ffi Addition

sequence +r ffi tnqta Srt qrkq r vH n-qqr,

frqdrr s-r+ ( Fqer66-+1 (qqr I cq cB ftrer+ {q]-a *qi
6-qs-q?i E-q {F'r'i eq r g'6-cr qffi 6ds-d+1 ftq+ert dliqr
qs qF-qT u+A vr-m qt nq-tt

. q} P{q-ffi 6qr5-"1rrr ffirfl?ft r1{!i f,k6rd6 sr€ cft q-{ q6( il{
kqr+ rqrql atr-+r dme-im'6 sErrtq Fc+ errrK qrqrt wm-q rrd c{nq
q& wr+flfr tfuE r

. ffirn-61 ;nqTzEprrn kqffi qfu-q €.trftrrarqit q-a-+ @E rqtfia
cErn {+ qh frrq-q-q<+l hqq-qr FqR rrffi qH d cfr qR'r-+1

qrrlltF-{sr 6r$ asqq:r?+i qq-s6 r

Fffi{ BlT:i Ei(61 r Wfm Frq-or efir B{rc{{+ yvr tm ar$

|q; FF 3Tr+rn-+ q?3;t r

. ftqr{frr implicit trRlnf,sqr{ Explicit rrcrvt gffi qr<qR qtn rr{
*or ktrd r

rrfrrd cfuHIff drqrdfi 101



qtql Bilqq .

TqT

wrs,
TqT

qrft 6rfi+ qH Fq'qrfiri'a'qr{fr qt 3141 qrr*+ Fqqr * qa
qT;F, ?

a rn a +C<r sngi vq.q1 ilfq ftrs i
d wffi Uq *'rd iler e frftnqr I

a+d+d

fr expression qf€ simplifr rR et I

Ftftrqr : lo rri * 6e ks i
rln

Ftftrqr
(IIT

qq
(qt

6ft

V?TIIFEI qrftr rq+rE I il( E+ Tqerr rr<r qft qfr:il r{.emri F6gqr6iqrt P+{r d *qr i
'd'*qr + ildr e fus t

mfr qq ffi vqqr + rfu en€A rq) d qq ?

a+d rtr ilr r ks i
6H z*rqT wrffiFd B ? nr e *r ri 6ft rr"T il ftfr rwr +rt
srrSg ?

a+d+d ftq r

TrTt : fi4tr, Tgqr* qrnq il{rq( q?r iT ?

++r : *6), ++ n+ Efuir ?

.qr :frfr#r+qqn.rail?
frf,{
(tn

fiqT : a+2dEnr!,"r$rtlTq+1 fr I
GTT :qtfrFgrher
tfrr : a+3d fu( r

Tqr i fl-eFff( r vrftlqr qf+ Tqqr + #dr ?

trfri.dr : a+4d ks r

(fi : qt1+,r il* rrq nh cqgr EFk ildr ftrfr r

frrtr : g,fi' k{ *a r vrE+rn nh vqqr uler a+5d r+trt r rr aqr{t ssflii r
ael Tgr mH h r +t kqr*r a+sd rrdril fr r set n +1 gr at
gtrd toe r

Tfi : gqfoa qdd r n +i gr{ orfirmr€ Bnsg ? 6ril s:drs d ?

101 rrn'rd yftrwrff +r{rtrrft



Go qil fuqrff+ Erfi s6rg I iR qtfr s q-{r& sdqt( I Tcr& FcqqB
dCq Hsatrtsn nkrr :

l"t a

ztd a+d

3t" a+2d

4d' a+3d

:' 
a+4d

nh a+?

Trrr : rr 6t{ F{G{rF(" ffiEr qRq g{ vA r * FEq,E6d ns TraRoT
6q rriTr ilntr(r rffi 5A tr r t sr} q( ,n,*.thn anr tinfi : ,n'6cr*+ qfuifu ft qrq+i T{qr ril irs r

Tsn : wre+, Trdrt ffi siTrs il ?

qrgfr : 'n'qH q-gr66d sftl-+i x,T ti r B{qlf, Sequence rr q+ Tqsr
+-d e rr+r cr6r qrs+ fr r it kqRqr nh TqHr a+nd 11 r

11i qfl Mt Fr€ s6[q, crn g+ qrd Eqmcfir{qfu {6ri-{ rrrrtt : *'qrrsr $et ffT{r I
qrT.FI : fus, t nd q$I({ (n-l)xd ti r

(RRI cfu GII-i a+nd +1 sEr a+(n-l)d fur n
rqr : fuq Etqr fr qffifir 

?

qFIEE'J : sm Asf vil qwrdr E-qrr<r qs.A s.c rrtr a t qqr tRtri,g r

{III : ftrfrrs qrf+rfir v6Td EiE6t 6Rr v6rrr 6 t

rqfu+tcr fuqTffi Ekr v6irg r secfu rcsq Br+1 o,errcT rr+ liriq qft
rl6-cF,1?iiE,r Tnq seII gclqq rrfr rt

ffin cftreilff Aimrqfi
1o "r



stq+k+, ftsr66qr 6{sq rrrsT qfu sg+l Et-{, 3r{, Td'q-e rrt
g<rEtor66-rtt qsqq rnrgi r

fi{;5,86,fiI rlltEFrqqra Formula P{cilr rrd kllrffE6,qr r& Uqqc rrrns1

Td I Txrfa-( *kc q* sEnrq ftfte 6i, Formula +} TEIE W
6+dri ++cr qrl frT qd I

Formula rcrtqt Er srqT{rfiur rrqi qrrrf,{rtr+ Fqk{rc rr{d sr+
ffi (h.q 6qrn varFft rmg1 qd ,

kqrfttr Th t*-fl( rr+( qr+ rsm aftq sffi Elirtn-cr { r=ncrr
ffiqr'ft rmq d r k+r ucsq ftrrai qrt ffi ar yF rri qrrfr fF6E

TS{ ftEI I

Ir.rsr Tqrqrfirqift EdIIFq

vfw:
iF.) trErerT TIEITEII"FIr qrqr-q-m fr{ E<r66-+i iffirvQtnar e]E rr+ r

GI) R-TFfi vcrtrm rr+ 6Trn BrFT{zlrF c+ trqra+1 Tffi +enqr rfrrr rr+ r

ftrer+ qreri ffira g6 rrffi.+i hqr+erq rRrdig r firqr tsTi fu.dr+qT

@ er+rqT{r€ ffir kqer-+sr< ik.t r

!fuqflt1 fsq:
aqT efuFrqr+l $-ut. vffifrmrw u1 r s-+i qfttil rlT+l s{rw. &\qT qiq
Brqs6 yrq irf{ | R'ffifu ffiqr-lo erqm grqT .r{e-t r f€iirzr ym qffi
ga6] qga +fu 6q t

k{r{i-r6 rqrqfu sr6r +-R} qfii-d cffi Ti{ F6qr rf{ r n-t ffif,r+
fuqer.c-qr 6ff6nrqr sdrrr{ft rrrrdBir. I

rrrrdT ffin qH sqfl Tffi tre Fd r fr fi-c yr+rs M zFr+cr &'{
Fr++] sm *e a r f,n yqa55 q|gqr aI 6 :

vq-ere1 lrfl?;Fre "q-d'' yri-+l q-{rs.kei ?

- qq variable +r erftr ffi-i sqrur{ rr{lEi I

- gren IrqErFrEFr qIftI zE-ffr {s-{rfr6 kgai+.r 6{. d ?

10Y qftracftrerTffrilt-qrrlft



t*-fi vrq qE sqqq g.6 g.q r)

rrrflr : Rr* qtrer sfi+1 qqrqi d a (qql i
' $r;n 

' t.{+cr qrq qffi ett (Score) 6fr +f,r I "}t" t kq r

rrrdT : c{.ffiri qffi 61d 6{ q-6 B ? (kfi+ Erfr s6rsE) d vq kqc r

' kd{ :tia-{ndaksr

rss cfu PqqTffi fr qfr lqF e q-+ etiTr 'r{'qrt r effifi cq-dri

&+ urgq lT+ qrseT Indication ft\{ B.drs,fidl't kr;r((Tl kf( rt

qrrflT : ffii {.r vq-{+l qars'Pct fH < I
frr6n : cH d cfi cffir o-qr +ft vd I

rrq-ff : *q *i ietg+J 16 d ?

kfi{ rrrsrd ,t{ Tffim} q-fln,'Ffie t

rrrrfrI :sfrqgfMqr{dqsr$ fuaP+i-+ i

Hn : qtrqr r EHrsfi qld ffi erqr +fc r+l I
rrrrdr : E{ edar GiR ha-+ { (q{rEi ,r<I s-r:r tr ? rE-cF- rtgcl 6ttI g619 r q

&S s, orq (fu Fq-d trh c-d u r c} n flat+ar rt il ffi cri+l
sm d atqr i

kkrr : '+'Pd sr-E+.n 8-+r vE eq' i
rrrrflr : "rari3" t6i'kft"dr ? fut{f,r ?

Htr-or : F+-{ rri s;r& crq q-{-+r qZ'r di trTrq r

rrril :qticM*ftefot
,{-tT : fr t+qrrqr variable ff+ti ;oft erq rJqK Tfr d' r P+-q}T+ (ltmT+l

vqrrrq Trrt sfr o{fu Er cb 6-{. ri ttr qr} eq I e.rr-irfi Brqr

(Score) mi variabte d t

rrrrff : ffiri rrH \rd{c &6 e r ffi sffi+1 qfl"n. d k+66-i vFri rrq
c-d t{ { ? * d {q (qi sFFTlqr uqq-q rrft t < r c 1rc-(qTqni

el-dqr +cE :

{ftn sfrrql,ft draqrq-ff 10t



FfirfirR qre sgsi B I 1 qrcr+i eFilcr Ffr 6.Eri-{6rq f+rrr+rrrerc
qfrErqk oPa zrar 5ret r

T.T{T

EFTAT

(rtl"tl
qrkfl

rft
IrIril

ffiq
IrITflI

(tl"IT

ITTTflT

T.E.<

IFFTT

afu-E

(rIl"IT

q!-.8'

TH"TT

e+trrflra{rd qftr.+qk{ ofu a-ar T.fr a rqrrwars t
zmcr 6ffi {€ctd B ( ? (q+ ffi vrqe tfuE( r) ffi evr+l
sir(+6ilk+(?
rfliilrarcr qfuqr{r +ft zro 5rd'atqr r
qffira-5i4-6a5tr r

F+rrarrn-+re r

+ +.td T+fc+i variable* sq{r I

dqrf,+l qirFr ?

Efur, (ft, atq i * I

TrtTr (fi-+i ou flii's r

.{l-d lTC zRr+II variable *'d a q+< I

F{G-flr.{rc ss 6ftqa} qt *t < ke I

&o e r M q{-{+} vtr( * (q c rfu-q i
!{o q6q cffi rr+ llco frr e-qri qffit rifrh*

F€n{cr6rGI I

rtrqr +fr qE B, w{fi ?

fr-trr;rrRqrz, *q r fu{ I
+d cHr r ati' rrrsr+l vqrqrq rr4 il.rr rrg( ?r€ I

vrr€rr rrrTErFr rt?i?F,r erftr k{Ffr +fuH Vqra.il qr.ft q.q r q-<fr

(Enc+rr Prqrffi lrffer/qlreteT a-qri (trg-rsrTl-Erri-+1 knrrn r,.T

e-fitq rrt iqr{ si6 r

(rlrefl {l-rrTErFrrII 6Er$-q, (I-rR { qrfl"rsrEFr (Sharing) +1 {FEWi Hrq
rrq r agsi g+r€tr HETTET]=r rH Eqfr P{qrff-fl err<qr66-flt aqs-q r{r€
re vrffi qe I

$rr€qf $rlftIT;t .fd Common sence idea fl't 3If.rR ffi 6qrEq rr{fgT
qfg rFrfifu wt" rrtrftq q1+{srfuRrfi ffi qnka rnrsT c-d r

10q rrftrd sftrqrfr tilt-qrFlfr

(sar fErFr6rq gfdqE,cl Uo qrFft* rrfuqr f qra ?fu lic



qfii{fi 5$,IE+,T 
qftr Fsqr+-qrqro

fr F+qmqrr+r s?sq-6'6 kqr{sn ct:
oi mk+ $fir{aET Ffi-qtrFiTlq qr{ T(uI tl-ilT Er'TIil"T,

Gr) arrqr€q, lmrfrirr <Eftrfr i{.+rg Pfi-qlE.-drTtc Frqi'sT rTi'r

qrelrfl?F {s-rg (Interpretive understanding) sntq6 (Literal) {ffiT$n l{( ciiE I

rrti srrw ftru-+.+1 gGEi {drcwfl trrtffi Tmradr€ T& +e ftqqde t

sTrf<-{ TTrffi nn++rft q-+nsi F{qq-$rr+,l qrr6s,cr E{rt ftqrde '

. {I( (Word) : t561 {rq[q gEIil=liFT qrq { rlftrdr'T qr{+i frrn k{rff'qr

6tr,fe r qTrn rrct @ rrfir-frq Fffi 3r{ wns{ qffiC I $t.rfsll
erfi slTr{+.rftfrr ieTrs{ E-+ rlfir-drq frrfl+rr (qP{-6 fq6rE Prqrfiqrq q6,ft

ucl 1

. 9rf{ks qkaltt6. (Iechnical expressions) : E-kil Symbol 1 Effi q-a5gg51

qr<-66,'+1 sm'rr rRq-+i E ? qftrnqr 6-'s't sffiff€ E ? qTq-

qrffi'9+.T slrqtqzF E ? qrq qffiq qr<6c-fl€ fiqt s-qFT qfiqd'rr a t

. Ef(ETr (Attitude) : q=IR rT+ qfu-e sq q-nGIT +-<fr emtrnun h'+Tq''1T?i

dnirqir ei qmr crre i ffiq sqFu-a tc EdER!n-+1 3nq{T6'f,I T(Bt ?

. 1rtrrE[66 @elationships) : q<l(.hJ qqfi qfu +r.<r cq'qr-s-+r Enrqr

Bffi sl-q qi ++T qTd6'tr * sqqrs Erftrdr r6€Ti a-1 z vffi
qR + frqroi rr;iqi sq-arts +fi lqc P{ ?

fi qr<qi'a i{Tzrr+fi qrrrs ct6 kqqflr+f wrelrf,s'Erre rniq+ qm'rra ffi
ftrqq q=i qfu-€

. wrefi qftrd Girst stage) : hflTfu vin' rorfq, qsq Hftrq qTElIFnd

frkq< qftqul, qft+-q-ar qT arrolT Fdqlfrqr q.dqur rrkE r dt qqrro
s-qsq, eri'rff(, qr( rq d qft F*qr+-qnro Eiu+- t

. ar.r(Er ffi lSecond stage) : T-e1litr{ T{: qrqr qFrg, 1Tffi rt
ITNF{T qrcqr rr;i qrnrq r qfr rrqi TfIEG{ni gqr6{q lc{ e,rrd r 3rsi

qrng< rri qft qke t

rtfrm cP{rHIff *frqrqff



ffiq{r ffi (Third stage) : (esrrtt qq+i c6-€Ti hqq fi ffi
f{srqr Fdqrfu w{ Ti' , zrst csq rrqf s<ra"r s?6? qq-{ qil r trd
fu[-{+l ctfinsrcre-< ryfu' qtTq+tqr crn rri r

rrsr etd (Fourth stage),3-ffi q{It6-+} flur(llr ir+66FTrt y$mquT

F6|, uffi @ qqmTr * qn M sr * E-11 Farrl B rr+ E{r
{ffiki r

arTerTFFF IlItrTF.Fr F[tr lt6rE Fnqrrqrqrc
Eqrerirr+ Tr-rg snfu $6ri yrq q-fi-+cfu Fr<n .r{rt 6e r um rrtr
a{rqlreqiF Tfi'|-{cr Ttsrg-dr€ fr-€R rri 6r{ E-q I s<r6rEr+1 qrftr ft\-q-+i
qfonqr+1 sT{ {*' cPd i{qrfr'+ Fflfq-+i Erftt r Frft r+rrr+t frtrdrdo-qr
6nrq;-q qqrgq ffiEft r Hr1wdT l?FR qrT ilTnl;r (ftrt r qU-+ ht-qqr ++.Rr
Side 66 6( qrefl lrd T;ts-( I ancrneFF Ts,-rg-+'r -ft e+qrffi
kaerlerr+t h'ma-qrrqr FtqFft qrtst ct Ea'
. qiTr YE (Open ended question) : 9Ft-66 dEr {& gqr ym, q* : ,,fu*

kqrqr + Ffl{-q-+1 citffiI qrr+< d rrfr Ek oiiemq snkr Emrnq

qt+-qi t" dr{ c-d r qqr crflfl s{E6 orrft P<kqe Snw kfi( Tffi+l
u-1 rn E<r-{rS mrt ftt rts r

. Tre+|+, gtilF<ut (Contertiatized examples;: t+unfti Tim1 Errdrf F{rfr'q
q<rt +fl Trnq uiB r Function qn snrnqrt sq-+ srfrq sErrrsRi.r
!ilgA <i6 sri B{ftrrrcr Function sqP{ftqr sv+1 {l5rfqe cl[cr+{ sr
fir.-F{6R.r{ sP+-€i ,

. ffi P<gt 1ro find out) . F{qrff'A ynk+ $rrg k+r-s qFmiqla
s-+rfi6--"tr{'M ir{'T+ 6a r dwor qrffT frk{f, qft{6 Er vrqr lrq
sP+-q I qd : qrEqrri-rq il?n, t-{q qr}s Bft z6a+.-a q1ffq-SIq vqarqr
Fqi'rr q-{ qt5Bi t Natural number ( Whole number +} set ?i vq+r
(Relationship) +-d q-q i qrk 

r

oo qftn cfrrgrff +d{Fr6



qrsfr ftrEEr ffrfuEc
qcq<ttfu + EIff EEt E*roRq,I ftIHqfrfu sidfi\.+1 B I qsa q?remq Eilet

ftreTsr rrt r Ftrfl\ri r Hkqa 6mr rrrqrrcztrSof qqqfu qsrilFGTqI kfirsi
q* orq da H qrdrqur firfri r +rq PEi r H {ffi qfq ilnsi,
6Td ffiq, kqr+erqqr nrftr$ qrgr qtrel r qrilq ftrerq Hfuqr Ffirfu
sd qrdrarrul trqiul rrf{kn q'cql ftTq.+'fr sa-dr€ q-{mfi{.rt f+<* e<m-t

k{rcr ilnsi r {€r Hkrs,lII F{flffi {& +rq .rffi 5e r rci r<f

sffi {rtlEcd 3rs'kRR q-d ree S.<e t

Interpreative Understanding Literal Understanding

Mechanical Understanding

1ulEcq+n t qrffi awqq rril T aii k+rt fu-qr+-.nqrs qa Pflnqr

+fffi 61 an+ ePdftq{ (Refection) rrfr t

Conceptual Understanding

wrg rcF{+,rt 6{
rFE[ iR qfirrftq ffq
TE{$€ |

urFrT r qr([r+1 TFrE ffi rrt
qfr rrflr-ftq trv (Procedural

skill) qEq (€,

rftn cftTnTff stfrqwfl 10q

TrTE mrr+orft 1T\r{ t



n fuWHRql comment T? t

"lflho is more unique than a John Stochon? A 4}-year-old point guard who gives a
110% every night! Most 41-year-olds are sitting in their rocking chairs with a cold
one right nQw - not out on the courl setting countless back screens on guys twice
their sizes and ha![ their ages. In spite of the unlimited punishment, he plays
macimum minutes, never complaining about the bumps and bruises. He's one the

greatesi players in the history of the game."

rrftITqT Uniquness q;8 qr frt i1.t zfrdf{ Degree rrr Erfi' tkq I BrfiI {Tr a

John stockton TTirli 0t wtr John stockton rlg+1 W T(ftrd rrdA r llog
rrqr"r E T e.t+ rril tq frr r rrlumqr Most t srTrrtrr<r ffi wrrdg r *
d EfrzrA ri *- vo q(e,rtt ?qi Gq rrq'+.r i-dr Rocking chair +l'r qffi+,r
q-q( d ? John stokton A fu.ft. rn iEi atv'.€ Brsqri' T6rfu vtH ?kq rr
d countless r|i tq r lohn stockton E|r((Frrn \e fuz Brrmr Er{ 61 gffi gffi
Frfr+1 sffiT l R lsz rn Td &R r d'mErc John stockton iH qffiq rrd
qrHt rq€q.{ Fsiln ffi qkrf,q Fri-c a-+in r Fra \r+rr-r commentator
qr{ snqfu ffir\'F+ lFer qr* Greatest qq6 1

110 qfrre cftrmff M



rdd 1

gqqtfi'T r*rcr grgr (Consumers Awareness Problem )
" qnl flTd fltfz r fiaor fuA6r. GDs) ffi tlt* t qdz r ffi dt

efiffi Gd?qr da r mtz6l Rs. B ( fuAql Rs. t6 d( dsrle\r qatr Rs. 32' 
dTrE?ql *sr a t eE {dTelnq dirt d?d dffi fr 4qd6 fuq sqgas t ql

47T Edtw wrfl;t?tr 8x + l6y < j2 att ffizcr adr{Ftr- t

kmff
ftrer+,

P{qntr

ftnr+
M,
frrer6

Eqrff
' frrro

f{qntr
. ftrerfi

q+.s{r
,lR-{tfrr

fur+

kqrff:

hqrff:

krerr'& q+,Erar a-{ftrerfliTr rrdr€ T6r$i aff@rErt {€fr +-{rfirft
g-{:
d ffi qrfu r Fre fu-q qt+i vqqrfiI qttqr +,d sqq
Tffd6 ?

rrq qiffi |

ffiFfn q-{Kr+] ffiqzqr tc-d to,zl qh sqri{r 6'{. r qfr dcr*n (-st
op qrfu kt ql5 rr+ 6fu qtemq ftrS 66q sH o-tr {ff+
qm$s r

rdr6 {kil *fi rrq qd qrrtr 
r

ffisr3r(sr, ffid'n Efu tff(q G-{ rr-{ F{qB r

Rs. 32

&+ s r qft drrd-+1 ffir+z rH"qr Rs.32 t sfuTta Rrfu6 Pfia
Tffiq ?

\rgEt I

F( 32 qri ( 16 t 2 TeE rnq qrr6 fr t gi:rta fuq qtdtT r

6{+1 Wht6qftr{crir
eir ai I qn &+ s r eqri+] Ttr &o a r cr mi qr qffi rfi Td.cr

+-{rrrfi |

&+ u, sst.rrc gi*er t+.q qP+-€i z

&+ a, sel q\ ffi + W rr{, q-fr At +qr+ers ffiqr frt
nr*'6-6 fu-q qP+-a, dt H'ri.d H At nr* tq qPd-€i r

fr d +n wfu * erlrn rrH tqS r

qfrrccftTsilffM



Rre{s : &d'B ilr * wd ffi 5t+er +rrs+a rmffiql +,} sqil
sq &c *ri ch {.'{r rri-d rr4et r tq+i k{ ilft r mi x n #
ffir$6 ?

M:rqrt cr* cr6r fu rmrle * pg1 ffi wcr& *f,r r

Rrem : qr qff,tnt for t

ffi: g-fir€ qft w;rrsq uftrq lqi qrr dcrfi cH cft r1arqfi] Fr+ r

ftrerfi: (r d w++qr {+ ftffi q-{r€-{rd .. .

qrr+rfr qqi e rr

tlt {ftrasfumfftM



rffi1
A teacher Rita examines the following definition of the absolute value of a real

number:

\.r\ =.r y'x> 0 and E\ = -x y'r S 0.

She then displays literal understanding of the definition by formulating the

following explanation:

'The absolute value of a number is the number itselt 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 ofthe absolute value of a real number:

lxl = x tf x> 0 and \x\ = -x if x S0.

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 l0 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."

qrr+i +s qi s{ gzr+-fl q qr Tns} B r Er++1 ffu, eaq.6 qffi {T6-sr

3 + rfiilffi {r( ttr ?rr ftTqr+} q r qfu (d qrd St qM q? s-{-+1 +sr

Pd=f Tfu r BTrfr +s{r qft W.rtu r 3ild {o si-+} rrrt silrr{ 6+ Erf,qr€

fr s{ qo Enrs{ E | 6t6 {o w !o q6qqfo q + TrH q+q<r at urn

sffirfi rr+ frEff{ Tq *ar r q;6 Trf4,r Br{ff'rk +q-{r t-{
*,\*t &"{ r ilTrfr q qr5-{ri (.s-cr tiq<r +.6M Ffirr< qfun tt qrEq I

rTrfr t+{ tfr s-qrs+ tt rcfl qtftqr rrg( d ;r{Rrrqt( rri< qfrr+-cq qo-cr

+rt dffi @ q rkarq q {i ?fu 11 qqsq t Gc* qq rq61 q+aq
qo-dT qr? c Vmcr qrrq ke r qrsrrft 1o qri,?fu f {+ffq6} tt qdE
qqfu+(u"i qrrq I

ffi{ Q-fi-a fi ckqr.ql r rraq4 ffi

rftrfr qffieTrfi'riia-grrfr tlt



qrd 
E.d : rltrrfrq gs.nt

1. g?u :

rr)

q)

FTr(qT gqT+1 TFrd,r
Ttrrfrq qwr+1 fuqiur

eTfuftr+ qnrqfu
FT71qT rrnun ffi rqtr

qg qr6d qETfiqE ffinfu ffifufl Erd.ffi rrd.qffiq g|61:
iF') rrfrr€fq Fq11-+i BFTEIRoTT fu61g rtd,
q) rrfurf, fir+rsqr rrfr,rdrq vqr.+1 q6g qlffiril rr+ ;

R.

Pflrrfiffi't rqfftfiur :

rrfrrfrq FrR Tqra * gFffi ? rrftrf, k6E Ffi-{roilqqT wErc+1 +6d
{68 E I etfr qi p41 6€ ? ft rrqr6 k* ra+or w{ r+ilri
6rdrn qtrr+r*F +,+qrr ffi ftqqqK rrft,rfrq rrqrcn€ eqqrcfi fti|trfi
.Tidr r qqniqr rqrr+1 eI{ Erfr snffi g ?Tftrrfrq F{R qp{ ilfu +
srffi < qffi E I gq ( 6rfr +Hr+tarqr d rq6 Err"n€ g.qffir+i
t+srq q+n<t+r df r aqrfi rrRrrfm fi(ulT, qrq, rr<rffi gqtrr tt{s rrf,kc,
3{rflq]r(r.r r sffin+ qrfir+i T<fqr gi .rta EF{T (ffi *r r ,,&t w<r 0t
EF',rrr rR t r +krqr 1 qqeFTT qi T+lg1,rd h r" qrfr ta-<r rnEasqr g*{r
Tq{T rrnrftq ffi q{dl fr-"rr rfi A sri 6rft +
aiffirr dt i od Trrqrsl rfrq rrfrRt+r d i arfrfr q+rr qH rnqr rrtrrftq
fll-n+1 ieffdn +,k &6 E ? qRTr wrr6 sqi rrftr{ |

rrFrrfrq qErrqr gutar ffi-uTui E(T-dT-€ rrm ffie r qH 6rffi *fu re
(Precised) s,,rfr vqn rrd'qqdr T+ Eildn{ trm ftryi (q r s<rrturor ffi
g erfr& arfu' fr (To some extent, he is a unique person) qrk6 P6ff{a qTd frqr
rr rrfrraqr unique person qT unique object +1 rE fia r E+ Tq gt aqfu' ps

it unique E';6 qr {*+ r FTrrqT prescision Fnn rrn rft{ arolT66 Eftdf, y*rr

.11Y rrftrf, eftrgrfi stf,srrrfi



rr+ ttrdri Eft-( tr*B I qd qftr+il rr+ {r<+ 6kql Fagg+} iqr+J {o%

rr<r rffi wfliid qi q+cr r<r* qlmr;il arm{ w<rsb t

ffi qrq ftqq+ q{r +fr .rff,rfrq vr6(rs.qn mrofrfi { rrff,req Eftrqtqr
tn-GFrrrr' q{ frB{ r ersrrfr rrftrftq rr<mer {q srfi tP{fi fi-fiff r+rr

Ec:(sr fr.rt, ry qrfi tnro 6qrI+ e+rl 5g;1 r1d |251 Tqq+ ErB 1

qR'

6r+A +rH qv++l str{ kqldtn k{ ;rc4qr sr-dr€ Er+(, +fi qft r-qrq',

$fim 4-{ ry+l Fq-qr,trt 5qqr k{q rri qd r iil-kwfl e-d fr a ? A 6rfri
fr*+r yr+m + +'ff qrr+ B F+, ? rr+ qnm ar* mse qTT qrt a r

yrrfrsqr{ ffiqrE ft-qrg dq rrdr qe r vvaer€ ITsq"TP6( rrft qltiqr'

(EII-(qT ${r{+.lft-dr 3IIg=r {:E I

tderrsffi {r6T-{ff€ wn- q-rrt6-d q-{rs{ vq-{+} Tfu-+,r c-f,dTd (.q r qrsrrft

erc qs'frftr+1 scfi idrsrer qzrefifl 6-trr qffir6-i kqnffi d"q'
s-6ft,r r+d-{ ? +-Rr 8ffi6-G-+l gm ohn E'f,rQft ilrdrkf, iltr( ? lrtcr {Trf,ri
tqn krqi q.€ r sRHrfl rrff{-ftq (qrqr ftr< qqr+i d-qrsqni {& +s
ffi:
. qil yl-< lrff+ kqrertrn ffi q-qrsr rr+ts. r ffi at qgr qrr+ Fdrqr{t{ri

str{ &{ di rq-q c-fiTfr( r

. Ys-;lrlr t{srftflii Exposure rtftq-dr Cdq{E t qd : Ftrd hqRqT, ftrfl.qr€

i qrrg, erlft qrtrrsr {rqr+6 I

. eqt kfliffqr{ o.rqt ffi M rrit-{(q rsftinst qritfr {rrdr€ cfr
g'q-n-frt Erqr-r{T qrg4qiiE I

. Fq-qlfu qfa rm 'ri trrT+1 k+Ts r+ ar+e" k.irfB I zr* rr<i s+rrs-ed
qtq r gqfrr enfr( rr+ 65q|tr T{-(E I

?fir+ft+rqr qft rfir Ei qFkrcr r tfrr+, frc;rcr
m,,{6s-(o, 6{ri Ttrr
Ei

qfrrrqr qrr cmrr Ei

most, maximum, leas! and

or, addition, substraction,

parallet, verticat Ef,tft t

power, vulgar, fraction

fmfr I

cosecant, polynomial,

signa, cotangent,

cosine Eefift I

ffin sftrefifr Ttil{rrnit 11{



qfr,rftq qrqml Frqfur

+ffi qsgr rrffiq qrffr+] 6qrTT ff fr yn rrfi,rftq rrqr+1 fuqilr
Tt'Er{ +'ffi Ftrqr*a r qrsrrft F{qrfu T*r qffi 6qqr
rfr+,R .tt ffi r1rqr ftffifirr+1 etfiqrqr F{.err{ rRrf,{r+g r s{nc.s tsE{
Tffi{ - Fffirffi rrfi,rfrq r+rqr Frqi,rr+1 sh.qrqr o,vft sflt{r rrfisi H ? +
ikreron \rdrfrfr +*qT qffiq qTqr+1 frqiq ilqr a i
k{nffi rrnrrfrq qrqr Fili,r+i yrfi=rrrqr rw.q rmrrrisT Enftr frnrq
kqr+crws rRrr,"T qirq I qrril' tqrfrrsirrt rr+r{qr r€ersqfr Til[Fft
iFlqr{g I yqrfrm E-dilEq ErF-6 cooperative learning approaches ERrqT

kqrrfiEs q6qr qr srft66iTr Rr znrq rr+Br{ r ftrroft str66 E+ rrnrftq
sr+66 6€ft rrfrR:t+r g-( qre *q m +-sft +qn Bflqr?rril{ rrk+,r 11 vn
t<reirt {& +s tf(rfu r zrM +,eTr+td-qr qffi{ rrrqr+t f{6rs 6rmri
B1effit r$rfi rt remedial activities +1 qftlqm rr{ srrt I znrdFr qfdfttr'

sftr{xqr IrE{tq, tt{fi ffieF6 qrq rrffiq (rren vlmrrile rrfr,rfrq rilqr4}
h-+ffiqr rEF{Wi Tfu-+T tffi gq r

rrFrrftq qT$ Brc +-+n T{EM qr rc ri'qpq6qrg 6rs{ qrt e r

k+.rE rfiqr+qrr+1 gtErrqre rrnrrfrq q1q1, q-frq1, qr, unurr+1 qrqrEFtor rRN,"T

qt+"q r qfr rrci kqrffi rrfrr+qr tP+ +qr G m+e mrr*orft F qrq 
r

rrfirrftq ffq1 6qTr-+tEHr ftrqirr rFffi Ti frqrsr r6rfu hq +r<urar Gmr
w{:

a

ffit EeTIfi *,ft q +ft frrfiE kq( Bnq'fir gq{. r gfr66 qrflTr qIq
r+gt qrg+,r &r1 |

rrtrm+i eBTrf,+TftRT qrqrtilosrrfr frfia rrT$ { BTfur Gq I gq$'ffie
ftTtr( ffqrfi f{qTftfr ownership Eq ( qrn rrqt k6r{qr ffi ft
TqT qrq I

qq1 ftffi1 negotiation +1 qtfiqrqrc (q r sT.Tfq lgcri +ffi sr+1i TfrqM negotiation Eh1 oRrrfr q,q+1 fr r

nt{g-€ qffiF
rrfrrilqr sarr Ei qrcftG frnrq FFrcdrT Eq,-{. r ti rrftrtrqT qH rt{r E"tr{ Ti
+ft rrftraqr erfi BT{ trft rft 6qf{ | silfr(uTiFr ffi power q=i nrq rrftraqr

tlq rrFre cftrgrff drrsnrfi



g.i5,Te rftr gq ( x to the nh power) qrrlrnT fif,{qr er$ 6iqn yfrtr 6q I

s€ rrnrfrq q-q 4r ur<olrqT qftrnqrdc qfr Tqrcqr {e ffifrTi 6{ I

9fr6{xtr qffi"rrlqT qd :

f : A + B iff(fsA X B + ('16<- A fy eB+ (x,y) e f) and (xr,yr) e f
and (x1,y2) e f+ lt: lz

qr 1t+,r ffi qqffi E'iTq-fi+1 kqq rqrE ffi ffi 3T{ *q
qte r \'ffie qfurqr ttt g6-{rtr<r d qfuilqr Frqtur rmsi trzrrrenq

rRsqfts r

sri4ftr+ srfrrarffi sr+I qer qrt{ftffi rrtlrfrq qr<66 E( I ft {rc(il6 kffi
q-<r ?fu.e-t I BtrF- sr{ffi ilffi furFFqT qfu grsm ftrqur fdRI- ftTfon qr+

ffi rfr{r rrd ert4ftr6 {rq66 sffi qrfr:+i qrFa I zrktT qr<6c Er€

ffi, (fqT;lT<R, cosine, sine, harmonic mean ?fft Tl'<*qT lTdt gffE'lT

T(qqtd I BTqtf, ilkIT qrqfrGufr rm ftrqiur rrd krE ,TtliqT EFqTrqI E[ff6q

,rffi fdqrffi ft+ds-rr Ertqr Sft qEr Er dq qrTrfi{rd I q-fr rrEi'zFeTrqr

gt ucrrer€ tfurfr ge I

qrf{ks Brnrqfu-ila-qT i+< qrrs rqra{r wi qP+,B :

. IITIF'Td,

. dlteFFl-qt r(E-fr TIftT+1 rqrur

. (qfrTe,-s cr€ : AuB - AnB)

. +q66 fffi+ t qffi+) : zRr+tt frrqrrn Ei rrnw ffi fuT ?ht{

s6( t

Tqr{fi qRUIT FilT+1 YftT
ilItgn Ffi (Concept map) 41 q?fr{r rrft[irqr \rs'a Tt{EWt rn-{+H 6Tqr

kffi | Tqrc+} sf6'qrqr kqr'ffi ur<urT Fqz rrrsq ilqt-ifl sfrffit qf,t
qt+r ffi vqtrert gt vftr+rka.r{ v6.1 * 

'

11\eqff,r< sftIeTnft



qr€rT kT+,r *fr rr+res tdrqr{HTr p.€q .

rlcordinality +i EH

rfir{frr 6(

rrq Trf-i
T 3TffrC

ITE] T ETT6T

qi

countably

rrq cft
mrroi r
ffi6q r<g
qfr cr6r r6i

rrq {H
il( sTkC
(IERT STT6T

il(i

11c rftre cfumfr *cfiflfr

a

infinite



Effiildt qrsrT kT ftrqiur rrd qrnsrra qT qr(olT kI qrd( sdT66-rr
qfffi Fq.rrP6'd ri{qr E'eTrrtr r+qal qEqrt Wzr rrflr"Trer+, Tfi
(Congnitive capital) +1 urrqr k+'rt t <r*mrq+ EE (Congnitive conflict)

ert q+qrq{ qd vrfr.r S(g r

Y. sftrftq( :

?F') 6rq1 ffi aHTTTT rrtlrfrq Triana+1 srEtrrtun+1 tc+rq +,ffi rrd

ti+'qqr t g<rrrorske @q t

q) F{irmq ilrrrr rrtrrfr kreTur+1 T:f,fi rrtT-frq rqrci + qERr rFr rr(<E ?

111qtrd qftrffrff ffi



q6E : qlt
fuHq frrl,rt wrfrffr

Competency 5 : Select and plan proper teaching strategies and apply them effectivley

Total sessions : l8

qf6 q.F : fttWf fu.FE lllfrfd (Teaching learning strategies)

1. g?Tr : qr qr5+1 GrET{ErE mrnrftrs Frqfufu( 6rdE6 rrf qerq qf,q1:
tF') ftre{or Fr+rg wrffi (Teaching learning strategies) 911.gq;rft

q?Trst ftrqor Hfu (Teaching method) T +eftr+, qPrqT

(Instructional process) ffi (trfftf ffi rfd,

Gr) kerqq rrft1.6 frreilrrqr tq-lqt6r +ffiffi ffier rrd,

rT) F+qqrf, ffi krm<q ri.sqmf,o.+1 qm trd r

R. qw ftmrq :

iD') *ennr+, qPfi'qr (nstructional process)

Gf) EF'qIfff dffFq (Discussion in classroom)
rT) rrftrfr q?zTrn rrd' ekq+l oqltrft ( fur+1 FRr+.{qr rF+

gITTITGF

t. frlrtag5|rqfrrryr:

Ftrffi hqr+orq qW q?TrrrT +qTfrr+ sffi Tk+T rrffiwt 6q r sr{tr.
ftrerur fuftrdrr i kflrff'il-.G eftfrRorn Hqrfl< rwrsil qPrq r sfr qg
od ftre{ur Hftrdni sr5tr' Rreror frfu q"i ? rTrlnettt'{r Frrfte s?w qTnil6r

"rnt 
B1qrfrn eTv{rsi sqTr |ffi ffir:_{rdT aqr rqfr+rsr+1 ci-qr + ftreTor

fufu fr | qrkFrql fr wr +er il sffdrr qlrrf,+rft t+krqre d @
krlsn qPrq I rrrru'qr ftrerur Hftrn kqntr 3Tqqr k+r€6qr qrq ffi qffiT

1?o rrfrrd eftrsTrff *cqrsft



errlr;r s+1rd I qqlfr s+f66 d Rro6dr€ Fn"il<rruT (Transfer) rrd' ( d
vrazn556q6 3r€ tTrs/qiFTiiTr sTm{r (Apply) rrd <erq fird I q,+r<r qPri a

d qser aFFrE+t +eTF,rr qffi Tq-{r (ModeD tfr r wR :

-

Tqitgqtrs wrcurmt qrr TIrR
(Ready to go on to a new

leaming situation)

qrfkqT ffi (Flow chart) qr *Hft,r€ qh.zrrrr frnr6{ (Fr66 @ A r fr
sffi +eTftr6 Arq 6rfuq tT\rdr qFTfr|qfr rrffi r il(f{, kqT{q
f+qrpffi r€ ilr{+fi ftrffion +fr rdrq TA fr {tq &{ r ftrwsr qqrn

\rofrfi Hvr+qzq+il Gnformation) FRTI<RuT (Passing) rrt{|.T ffii ft
fqsffi< kET frfrrq (ffi sdkfr ,r{ d I qerfl q'sa rqrflr{ ktr+,r qrftI

?{ttil"Rur fr1 t Fr+'E ${frtqd rrt qi{ fr (Teaching is not simply passing

information but is causing a child to leainl. g*tt g<f rri Fn"tt-+.-dfq, +ftr+,

Trs{ffi Erfra strqtqr ffitii ft} Hkfr flrd I {d Tfr Ti Ftqnffi
{a -rs.fi-{ 

rrd dvr{ (<F 6{6e | ftrqrffi fu6rs+1 gr vri Ti Brqt Tqi

ftrfirt-tr€ r qc+i ffifr l+qraffi qrilfl{, {*-r( wi' srE dqrgn

EF6i qk $fr vfi fuftr+t s'fte r+q{ P+ i vrgo" *ftn-fi HT{ffi 6frd rrd

qr+arPr+ s}rl
(Behavior objectives)

(Methods/ Activities)

(Educational materials)

{qr{'.r,,n
(Evaluation)

(ttF'ftTT

(Success)

rrffrm qftreTrft ffi 111

9r<r xg4
(No)



qP+qr F+, t Tqrq.+,t qP{qr& + 6gt s pr i Bnfr kqrrsqT +ft Tsrfu
.Ffriq( t{Td, AEI={E Pttqd r aqrit H,.{ .r6n e{2ff qeT f€nfiqr E+dTr
(Previous knowledge) ai qrctr+1 qrftFrft v*rftrril qfr fr r

Brdqui dffi erEzrqr rr{ 6'qsq efu'qT Effi qFH r p+ren6+ t fuqPqkr
qn*ar Bnilrflfd ftreror P€'6ETr qtrqr iqfrq r{rd qE qd 1 Bpft55 qr :

. E$6TFFT erftr ftrwq E Tt rri ?

. Tier+r erftr t TiiTTtirT qzFr+.rur+,r anftr ftrerur +qt rri i

. gT;tr<RqrFr erftr ftrerur ffist rri ?

. pryfo6q'1 qrfrr ftre{ur +sfr rri i

fqrers t{qrsftfirq g'q$q .rEi'fi qn*ar qer66in€ Effi Tf6q f6 qPrq r

frrerpr fir+rs etrqTqr ffifiFd qkffiq sqlrr 6ffi rrd. qrr€ ? mkTT
ftqqmse'r fu | +qfr 6'qE6q (poor discussion) mz q+ qfr Hwq<
rHfr e,iEi= mf'd+l qnqm qqr6n{T q-qfrrf, s?q.q qH Erfuq 6 v*r r

?FrqR 6q$'q tqftrqr ftlr+t qiE?Ffiu'Tqr M rwrq-+t qr{61 r Rrerfi
qi5..q (Active) .r lqqrff r{fr-fiq @assive) 16Br{ r qcqr{ ffi-+1 furrqr iqEq+1
ercr€:

S: hqrfr (Student)

qqrr 6€|-Eq (Good discussion) qre rrtrfr{ qroTT (concepts) Hcn vq€I
(Relations) f{qrrfiqni r€sarqr F<q ufuq r gfras Brc-rffirTT Tn{ I ilqrffi

rrftra e,ftrqrff *rfiFrftlRt



E<r ftrero'drr fr6{ | ffiftqreft*=r qfr 6flsq rr*q-( r ftrr+' @,q wd
{<fi{ Ti kffftrils qttq flflf{ t q} rtrfqr{ k{qr +cft rqa .r{ qt+-ei 

r

1= ft1q1q' (Teacher)

S: kqrff (Student)

rrfrrdqr nrsrE srqffi ftqfu < ftrwr sffi (k6r
*1 |qr+1 rrnqd M srqter H' artt Brffirkfr TFhFrfrT 6rk{ qd' F+A
afiFq't snrr qft qs'\'{.ft. qfteTrqr r5n} 1us kqrfi (Roqo +1 qfuqn qfrrtrqr

ttr 3rffi-ot qrqs, d r fr 6{qr ffiq *{qr m+-€r +rfrtms fffiqn 6{ ilil
qqi qkq :

1. qrrrR'rr{r 6rdlt rfrrr rri furerur fqRrqr t6sm +'vfr Ti rri h+ras r
(fGFrffi (Rules and methods) eFrSE t ft t+rrrew+r 3drurrqr Prqrffi
qser kqrE +,sft rr+ T+ frr+rtrq r ssqfa ftrr+n rrfur{sn erc k{rrq
rrd F€q r sr+1 qre(qr rt.n il rfi rrqnan,, qq1 gtffirfi *g frEq r sr€

8,24 T 36 +l q.q. ftflFrfiT qrftr :

F[.(. = 2x2x2x3 x3 =72

rrftrr cftrenfr slilsrrtft 1lt



znrrr kqrffac + gmt+1 i eqrf,+r ero rd qfr errgt il( sfl?fiqai
<tftr fi ft 6-+ Fffi{ |

ffi') q.q. Tm * fr i 1fr+, qforyq1y

(Er) i it+,(r+rqrrfr ? er* t tft I

(rT) qr"roroqrt t+r y-q rrt .rs ? -

(q) * fr qszr qrr trfts, fr i srr ilt€r Er-( SI ?

zr<ft sqs rrrilqrf, rrd 6gft, P+,il Ttrft rrR(r+1 il I fr +vtr qrqr+i il i
Tr+1 s.rdfrril * e I qeT at.€rqrc qh q} PdqrE rrd qf{..E P+ i fr
tdwq rrt+1 $r\-d P6 Tid ? Bnft ttr6e,qr t+qrffi re .nfttm 

r

kqrfr'rt qfr ft Fffiffiq] tsT( .Tril qrs{ +1fu( r+r{ r qqi( F{qrffi
qzrt.a 1#fr qft *r r

R. arqr f{qrrft66qr qrgrcf( qrpn66 rqq *u ilrqrdr-n ffi ErT?ni q-qt r
Brqftfud q"remfl ei-{t{r rrd qq+ia r sftrsqr 9t rfl gi
qf,etrrrs Hq rrft hqr -rqqr{ ET s6{:
. t+ FTftirfr ?rrwn6s-+1 3Tsi qf,r€lt Tffq I

. Tqqi qt ffi qr qrfuftffi ;rrq ilr qfonqr66 strfi-T Tsq I

. C Tq sTqqr q6d64r qrfrr arr+rr+ qi \rgepr"il qft er+erres ffi.'{
Tgqt

. t+ cFfi ztt uT{ur+t ErqiR q-Te[ (Suffrcient condition) Ts-{ Ttrt I

. EIT{TIItITE gTftft qEFrrfs grq 1rT T{rE I

. lTF[i[ 4rfl41ur rrd 
r

. vGT6rF[ ryf, rrd q, reqrk r

t. kreror fuqr+erq rrd t{qrff66 te rrd, fureron zrrd'rrfrqr qH frTrE
q1i 3TeTtd Br{rtur rr{ qrr .r+6-{ | t{qrsfl66 rrn rfrq Pfrdr< +,u6 rfi
rrt61 r 1mfr elftrs ,T+.{ r ftrer+-r6qrc qfr fi rrf,rfrq ffi
sErerrur rnfu Tqttrfr rri rqrq +t ge r qrrrt rrd qtr+Rr t*qnftars
ffi BrilRT rTrqrrrs (Abstract) qri T P{ftErfr il6 Kr rrrt .rqrrq ei :

ufqt r

qffrn cftrsrff *csrrrft



rrfire fuwr t{Frr h'cra{rq rfr ftrr+ +f;ilfr Eq-( r F+qrff F{qq qt(

Tg.{ I {+ ilt$fi eri66 ?F',Hl-rrT q;+ qkq , B15oi rrt1|(tq;r F6s1q66

qTiqr qrET <rrrq fffin I

{nf{q; ffigmr€ qffiq (Mathematical) rTFnqr stTt<R trft qqTsm rrt

q'rrqr Ff,rfi66 wr<T qfr I fr q'rq rrd qlt otfi rT6gs rrdq t zit

6{qT frrefq'6-6t ftnrq Yrfr,rftq aT(oIT, kar<, trut, FTq'IIFci P{qrffi
qqrq{+1 fi-TrTr r€ Tqrftt\R fr r gc+1 srIrET ilura{n E1r66 qn^f wo

qq Tqi E1f.6.6 Frq'rdEr ffiqr rrfi,rfr qPd +(nsil sFltT d trfu t

vnk4' ffig,|Tq-{ft 3[Rt qtlS{rffiTr (TTftII?t qfu e-$q'r En?n-Irm

31?re1r66 (Necessary conditions) sr6gR g-fi 61q; lTq il{q+l qftHUr rrd

?|R-q, gmrr rftqr6r FrdI<lE.6 srstr ;rg5 vrer+1 f6fuq 1 vftffi
qrid,rtr 16 wt< 6{ ffi6( I

Wa hfu.a ftffiq Gixed rule) q;T snEn1qrl111 trrftrd t-fi cr<qr T{I1E1q rr{

Er{nsi qfrsrftt tdqrffi qriftrfi ffi frfufr (-f,Tq+1 q r frT$rur rrd

ftrerofr f*qrffi qrdkm tq.rru rl-i qFr6'I (Ir€n6c ilfd6 sFr66,

qtsfiE-{r (puzzles) qrfu qfr EFeTrrrT tfrq'r€I qd r q;ffi rdqreffi q.|qkq;

dqrq 511ffi s3[ ? ffi iTrftr s* 161.1+1 Ek1?rpr ffiTr qffi t

rrfi,rflTr kfir;il aT(ulT, gftiiTTEIT, @., k6r< 6q1 ftgq6rs Psq'|Eq I nffr

6,,f,rr k{rrfin Efu.{E rr6gs rrt €rrrkd qfr d r fi +fo-trses ffif i Eq

wr€n i osft rtrr ? Rrr ilnsi at qla rqlq lTq+1 m\ r$ffia

eeTg+1 g I qQTffi Eiffi tsTEIrFI rEt, ftrsq k6.E k'qrd-'{rr66

orqiFTq"r .rd & hrnsrur @rror analysis) rrf, qq-q wfi?n Err B t

ffi-fr f6srE rrd 66t rrk r-S ? 66i sPt{rg {Tra q-$ I 6q kqr

3[1141 s6qu11 sq tffi ? &T ftffiq qr ftrdrfr rfr{r rrd qri( n''L p15on

krrR rrf, fr rri rIfiIrfr ftreTor Pfr6E tfiqrfiqrq rqr{firft qq rmi r qft

Tfr ilr\( ul6 faqffiq effirH ri qfrA ( kqrfft rrdur + rr{ vdlr{
I rrftrrd q-i q-d ffi6r at sm q1T6rcl tst F{icq-{ r Fr+rr+t srnr6{

TdtrT I

r(.

q

1R{qitrd ct{rfrrft ffi

Y.



c. qftrro ftrerur rrei 3rTtrftrrfl"rd' +rd', q+ark+ +rd' (practical work), iil-i
f,68 F(fr r rrftrr+r +fuTq kar<, wqfu.d ilur (Axioms, posturates), tfr
HftrqTe k6rs{ f6B il( ft **Frqr at d{ffi fur{rs{ q+ Fnn Ts
d+ qr+ TilH rrf{@ E r Er.err 3 ( 10 qT ilzrrEfiqr,-gr Trsrrrffi,q,
EP+-+fuq, *{q,q Bnk 6Fftt fuHftr+re. k+Ts{ vqBJ r BrftT{dm
t4qqqq re qrd vqu} ar rffi,h a* aqm ft\r6r df ,

'Q,. Tften+t itdqr r{qdqq q"ri 6rm E-m rrffi ifulFFi E r qr+rfr-q p.qTffi
w(qHR .*K qh kq*fia foq a51 g{ ftE r pqieffia T*d?r sr'rrrr
Tria{ qft"rrffi qftqr kirflqflfi qzremrr rtsht ET ffiE I qTenqn r€
T'.*qr qfr vrsr qH 6fl ffiB r kq*ffi rrffi srrft qqnr-r qtrq +
rrtqr t{qTeffi efi gm-($i I qfuqr P{qdqqqrc ffi ftrrowr rrf
qP6B 

r

Y. redf{F{ .

;F') dqr+n erefiqaq;4 rrftro kreror ftFFr$ trqruqrwG qff *Trwr Bil?rrtrF
1tirtd urrutrt(e\- *d ertm q-{rryg6} 6 r

q) m- frT.* rrEi k*rffi E6i+6i rren i ft r-fr66 hrr.TE ,r"i
dqrtrhitrq*gI

liq rIftrd eftremtr eYrsnrft



qr6 !d , urgtr ftIHUI f{ffi ffia

uftu r qq qr6d qurqrqtd mqnft'rs FrqtdfuH o,1466 qt' rerr qa-61 :

tF') Trrq, cftF{sPd, kqrff"qrfl{r, er{rfrr, vqrq-+l mqwffirdr{'fft
ev"l-o, Hfh+i 6nz iTt',

q) Tfrrf, ftrerq k+A wrfrfr (Teaching learning strategies) E6-+1

ffie qd,

rD ft torftiffiG 6rqiq'qn Tt Enqr+'qrq66-dE aenrn yqrq q=i 
r

gw Rur<q :

E) ftIfisI hftrm [cuiT!T,

qt rftra ftrer-+'i kreruT rrcf a5a ftqr+ fuq?r+q I

i. frqqftqt,l rqfrt<u :

r{-{q{F1-6 rfr16 ftTerlT frfirqT 6rffi +'6r e-ffi+66 qErq-+T d Tfin i6i
k+'rg ytfiqrqT +rqqt qfqi'e r fi Fq-ffim rerg Ma-m
ak+.r qq-{rg-{ s.e* qi qFr-r+} k+rrtrr clf\ s6rT T*< r wrqrfq sdsq
qdqqq' qcfEri a'qrn ftreT"T ffiT .rd r 3{rq risrf, ftra"r.ni q* rq rasWi
cer $fi-E (Understanding) +) sqm 1qT qfd 6 | rIfrRiFI hqq, {-r, aflr+t,

clfrfilfi qI6( (Technical terms/words), 3fifr T€ {crft-dffi fr'rmq rri qnffi \r4lfu'{

* *tr kmft cfr TRr'ffiqr cfrsfl rm-q-{-flri qr} qam rrft #4, 6!-6 rr11

fuffi qiftrq nitqt r fi h'{c', ({, BTrfu dft-6r E6iqrz, iE-{, +-c-ft ts{l\rfi 6i i
q+ T{sr sqrqr{ rrd ti v<r em ffi-+,r66 ffi q-t tw1 i kriqr e;nEFE'r

sTqi'{ftdr 6 6 r }fnq fiE?rqr q-ArT .rri sP+-q t+ qt+-q ? q'rft qR sqlR
kqR \-i+rg.{ .ra r q* 3irenqr q-ct fuftrqrc (+ q(r66 Trr Ec's-+r', TFq
qftie{fr, F€Tffi qrrfl, enrfli ,ePd tft €yttr t4ftr+t siz'i-{
qd r qqtr ftreTgT Pclu hqirtT rT<i F+q fr'qq-66cT q& tam fo1 q-q-6ft-q qq r

. +eftr+ Qva (lnstrctional objectives),

. ftrq"r sr{rft (Teaching materials),

. Ecq-q< ( qrddr eek,

qftm cftrqTfi iirfrsrrft 1le



kqnffi qrrRIT, tfi+, vwE, RR ( !rk,
*k+, {rsr r gHur,

ftrFoA qrrktT, rH eqr +r{-+F'rsrfr I

Erfre yftr rr+ Furyq Hfu fS C{qd qrs?Tre ffi rrfrT+q nrr3r
rnftnr rrqi F{$rqq rffiqr $r r{f, rqrqt( r qttr, qPdfiffi' rrfr ftrwor

wiilr+r ilftr aq r nr* errrr<<ur+t TrrsrE qrfuc+r qTftr qp{ ilq r rtt
ftrFFil Ttrn rrretr rrrlTrrr?T r ofril frq, s* Ekfr Bmrrr;T r F<rnrq e oPri
Frq-nqunffi .reTr d{frqwer€ qRT frlM t,* frk6c rdrr rrt{ dfril{-+i
Prrrg sqqfu Ert{q rrd qls.q r ftrqsr M qrdrTrqErri qrq rk F4ffi
hufq .r{ qd r Ersr rrftm ftrwr qfrfuH'rr vqrmfiild E{ ffi a qr dril F+
iltililqqtqMar

iqmfi qftre frrq[q(-d rr.rFfi ffiqur
i. rrftrfl frrr+d krur:
*ft vsq zrdrc{rgr rrftrdrm qr{TfiT{r at qfu{dT qq+i B[ I Tqffi $ldq66
qftqor q-{ r eRr*{..r ftrerffiffiri irm rRN,"r qP6q+i iiq r ftrwor +fr
rrsRFriT g r+ rr{rd B r 6rqrr Rrerftm at qm Frqr*ffi qr+ .16( rrfuei r

qftr+iyr zF'eTr6G plqrqrt rrn kqnfrn si F4ftrqr qrErRr 6{ r T(oRrq<r Efrftr
qr{rqr vlrer rrtmrFT rRrirq rd E+ rqr"tW Fr€rq ffi of q*o
qtrfrtt-fi (Alogorithm) rT{rR rr{ crnfq r F+,'il, 6m, +.-6fqrc aTrfu t<r6ns
Eilrfr{ r +fuqq kqrfiqFcqT 6 p1qr6r6i{rt Hlqrq re *r, r€ Td,il T&
qfr Mreffis) qrrr?rrTr firrrq f,rfi sTgrr ftrqqrn oer frm ila ET qH B I

ffi 6vt r6rsi t +t srt + rdrsi z r*n qft vtrsr w+i qE\r+1

B r kqrflqqr qeT ftTeffirs+) oe{r qH Eftrrq kqrdr€Fqr wqTqpsd,
BT{rFTrr+ ffi a, ftrr+ra \r+iffi f{$rrq P+qr-ffi frErmffi( r se?fr
sgqdrr rfr 16 Trqir ? Tt( d qrs ftr+fl{ r ftrer+r s'HrrTT r+{r rf sd'
Trrfi qh rtr{r q+f,{ r rcft Trfrfi H' ffi rftra ftreTur pfi+r+fr srqisrr
(dqwr+, qq\r+1 +{ r

i. ftrr+-Mtq oqr M-M+q *FF-Gr :

6rqT ftrer666 seil?frd-qr Eqq,fthi Bn?rffifidr 6q rag{ Trdil | rrftril6r
(Trelr66 (Recreativel ak+rqre rrITtItiT rnifr ftr+,6 ffiqr6{rrql

llc rrftrd cftreTrfr sltrfl:rfi



snrs qrsi Eirrr o,++ crr F{EFH rrft r C+tttfr (Monotonous) dftF+Tn {+
\.dilftq.c (Algorithm) qr€ rftr ft{ idi[rs rT{'fl+ kqnfrfrGqr tM B I

ffi+ frrer-ffrt h< I asft r q6trre I flft rrq rr+ ftlqf+qrcct irqi(
p65 *Frc (Teachgr cenrered) 6wr+t6r+) srff{<ur+ M''66 ctt' fra
Efls6{, a-{s. qP{ Tt y+( +sr+t mrq-€rfi vrqr'ft &'r( r wftqnffiq a qt
w*q t gtor qr(!lr66 @asic concepts) cT tr€ qF€ qq. rl6t+,il, qEdqm ili
qrqrrs qr=t qd srqr6 T6ra ilrff sftr6 cTfr4 E+, ++qr ffi {H
d'Tr€-& qfr qTr4.r{ rrgS a r

t. stqrtr{ Er4 :

qnre{ EREndr{ qW ffir6r+ TH it}ffi qrqlH {rlt{Ti tfuor tffi gq r

ftrr€66d ilPdmr *lF+, Rrr'ffi sffi cFfr ftrd iR iFsrF{T rqhr 6q
,r-d r $t{ rt-q-6r ftrqr+,6c qA +r{qrc+ .r<i frfir+srqrt q-{rsi qrdti{ qi
{qq rhrcr qH *fti-€ tr{fi fuqr ae{rm qr+ qd( q-s+} rftr ?r{'erfr {F
[H fu r ofrcq frqw{fl c a *fbffi qrrfi srtra 6I, i ftrer+,r6'Tfi+}
r*q qr+rr+ a<6( | T{d6T st{ <rqn r+q qk fiftmrrrrft Frcf"r rr+

*q r srft cF{ :r+ rntq | 6rs} ?yrcr q&rd rftHrfl (Marhematical

laboratory) d rnun + rr+H E{rn nmsi (qccrcrenr Eq qri?B I r+rlrf,rr
+fu {ri6c ki Cser r* .rftrfl r+q{nf,r qft d r ar+1 T6-dWi ftqq EFn

fr.qr.h., qTh qr$n-q-{r e*rr EFI+ilrt sm * M Afr qi cP{ 6.e I At
Eqq-{q cArfiTcr ffiricr rrftffi ftrei-m ksnff TkrT r+qrflrr 614 q{ dfi
qtq cft T+in I m q{Wf n;r+r qrftr * cP+tr ft-d1li B I rnrrfl

sfuq ftrarr+) srs< qf+ ?kq r rrfrrfr qrrrr+ rr<i c c fu{ftrc ffi4fu
y+.r rrfiq+i cEB, Tf, frfli-o ffi{'ft r+rr rrt( c-drs+ rH * qrra r {drfus
rrFnfi lflqur Hfu + r+{rqr ar6\r+} ?kq I rrff,rfrq trtrrrmc $rs-i-+i qrfrr

Tqi cfrfu w* ryq, gru r @r ffi cft rftr E{ v.r{fr'6q I

Y. tt{6 rrrrFrr rrrrEFrqr fii-dd rftr
tt++ q+trrcr ffi T+rr rr{'Fd srTrgt enq'+1 i[rEqrdffir d r cftl-d-dr€

tFr+, ffi qrft {rrsi s* *nrr+r hqr+qrqf,r€ qrnPs qars{ rd r qr+l
hkr frqqq<cr€ enftq qft+{rqT Frqrgi Tqr€ fl rd - ftscs.< 6+c.rd
r qrwrft ftrersr+t a-rqr r

qfrra cfue{4t drfr{rlr} 111



{. ar{{ll4FTffid 6,r{
FEr E'enfiidrEs d stqftrEra dt ra wt r ftrroam qsqr qq< +q r

cr{.drm-.rn cft qr-el-$ src ftT+1 qrfrq I srf,ftrs Hqc-{<-r6 ffit ftrervrqr
{tffiIn ( dwq<r qeT Fft'ffirPrfr qC rq-+ rqrgcr cfu ri? vsm g r qsi
t1Ef vetri ffi ft-6rffir cH At sqc q-ffi qR) ?furE I

qfua ftrerq kfiE trraqqrqqTt qW, qir6rf.6 rrrg-{ fuFrq rq-fitars
q-S qfu',Id qfkd *fler+ flndividualized instruction), Tftra ftreTumr
Brilftr+ g-drl En ftTerurt{fu vilf,<gr+T arftr Brrlrffi 1 ftrlga (lnductive and

deductive), V+IRIT (TIIEII;T @roblem solving), qlE (nquiry), qftk6
(Heuristic) fufE, emfiq{ r{ wr'+rr+ E I Tff+l qftrfco oefl"ffi {i.q-+,
qcffi q-c1:3{ hB]-q c-{6iF, q?m, rrflrrfrq qr(+i cft Ffrr q=iq-d r ivEr<
{TsT tf<r YsIrIr€+ EFI (Practical work), vr{ q& me t{i vrffi s{6,
q'flg ffi ar+q fuqrc-t vrgm'?ka r

srtiF {Erfrtd-{ri ,TEi kq'trqrd-drq-dri qrqR snrs{ qd:
. ?rRTn-+1 fotim q-{q. k-+lg q-+ Inductive reasoning +'I y+rl rrd,

. tqFtq +rq+r crflTrrrgi E-qqr grt-fr. ITEreI rrflr etn-g1 T+ {urfrfu+i
aq-*e[I tq-qrg{,

. +eflfrreprqr qrriT ri, ym rri, q+rr ffi ratq qd,

. qftrd fue{or iHarE+T qn qrqR\dqerrs-{ir !rd-{T rr{ rFrg, \rfi+-rrr,
qFl6rrq r rprlfuEt,

. sq1-6 ftrerur fuP{+l q+{T rrd,

. F T{r4dq qt isreroT (Erftiilqr qqR rr+,

. 3r{-(ra-{ra5r€ 6rq-+1 rq}'rr,

. qfu"rla rrr+1 ftr etrT (lndividualized instruction) cTi tqrc ft-i., m gffi
q:i6q tfi +fk+ <tq?H Br6{ftr+ rqFT rrd ft"q qrmr vff fi1a ftnqd I

. qT6+1 stsaTdq i?utn +ier+ qiq'ffi emrr qtqd qclfr *firfi qrq.lm
s-alT s?ycne-+ flq-d r

. Tfi+] qftqTur, e-+rFd er.n+ .rtcgi6, Trrsi sngqr frqr{ftsqT nirRr.rrn
wgr.r+ v€ |

. F{qrffin€ +furm sFFffi Hs{qT F+r rlTq q-d { e+rr rr{ Brrn+

Ft-qr+.{rr+} qAqr r€ frrirm ftrtrd I

. *fir6 mqfr+} q-,rra F+qrfr'acqT 4R1 r6qi fq-c<R {etqqE-{.rkgd r

l lo ftn cfumff rirwrrft



. *fti-6 ffiTr{ft;rfr {fr Tfr fffr Ht{.tF'6{qEi r

. qflryf,l-q lrfrrlytrcTT, rrfrrd kq, rrodrts (Paradoxes, or fallacies) BnPr+i

irtrsTqT rfrq rr{rd I

Ef,d rrftkror F{qq-qE, P{reTq-aFT rorfiffi k+T( .rt qr* ft rurflfu'drs ffi
r+ qr++i d mqo sm ftr (r$r-4 tfu+{ r Rreror-kerg +qft rqrqq rri,
qqt ffflft qtrr rri ? ?Ii'iftH h-+rr"rq FilFFr rri t f{qrrffi {qrq.+-{
+'qt rri r1fr sqalqr d urg+ $Trrr (panancia) eE.fr .Tt &€ qfr frrr r

kqrffi tfr, qfxrcfr, kqrilq!fr r+kfi, +fti-+, ErttT'rzrrur ftrer+al (trq, F+
ffi Ekrd rrft ftrwr tlrftftrdns etqrEFT rt;i vr-rm'6e r

Y. yfrfrrm :

EF') s'HT c, T 10 qI Brarrqq ffi vrgtn rrftrril+r qr€ilq-6m-+l efiT qq.itEi

sr-T$' ftreTor kftr +roq E( i tTd'( r .rfura qaqrm3rearqr(qftft

Brmtw{r rfti rM, tfuTR, qt{q (forum) m 3nwr r.t'' srr rrftr.r'Drir++i
3rrnfu ilqelq r qemrt uqq-d+i faqq q{rs{ rq-a .r=idrq. I nrits

q) rrfr,rfr furm+.A *fttqiln rfi,rc ftreror fr+rs Frqmervqrii B{tfu]Tl\ firsi
T=rfrrqr ilqri6r Br-flffin foTEqzEr yrfl-Tflt ftrer"rp[frftr66 reil .rrft r

rrftre cftreilff *eqFrft 1tl



qrd ft{ : rIfrTfi ftrmr te lcames in teaching mathematics)

gilq : T( qr6d ffifiqtd vaqrfrrs ffifu( sr{ffi rr{ srq 6fr61:
zF') rrftril ftrETurrTr ffi.g*{r rrd',

q) qltIrfrrfr rrftrd Rrmor qr€S<rfi,qr sqraY[ $r\16,r rt6
\r61a6GGfr BrErTtrT rrqf qq{rs{ qH dils} qqT rrd 

1

qtrrfr ftrETurqr ffifu
ilffin k+,rs{ nfu.t rrfuiror qr{rr<-66
Mffisqrr<urtc

|tqqTqttsEffrfiuT:

qfurr krmqmr AFr+1 E-m rra tkq | €q FTfttqfr Frrr, Hfu ( <tcorqrc
FTIq=t 6q I frm wl-grT rfu tf, tdfu+{ r srd rrnt( qh yFEqr, fuqq,
dffi ffirreroq fr r hqrqpi qr€r Trrft oq rrtqr ffi Wt srr
k+rir qtdm r +fuqq tn{rc ffi F{6r( Eq r fu gE ffi( iR'{
Ti dfr qt6q r tq t<r ffiq {.rftffi Ercr( 6q r E*H{a'fiq tq a-Er
qH qda Tf,{ra t€r 6d wrftfu sr'ffird?T ffi ff{ffirt ka qP+,E 

r

qt sPfiqwrc rrfr Ti ffi gq r rcft g* ttq r rrfuret qr wrfifu Frq.r+i B{h

3Tr?rqqiF' F 1 Tffiq sqsrl wnqr{ ,r{ ( tq aq{m at frrdr{iEr
$i-q( I ctRrfi Ti fr rri ffi srerrcql TrTrEn.;T +sft rri i

aqi sqrr66 ** 6t rffi{ r qr+arftr+ ffi i+6rs Effi E€ qrfr F{qr6sqr
krtq tgr{ Tqrqr+i gq r qd : a-q tGr 6rffi rfi ++ r 6<TT srr€nE6/
+,PrflEffi qqi 6rRT+i il I v+rerror +r<q *d C{ t qrqft fur qt ? ffir
Br+1'T€ sft tq GGr ftilkq fu kftTtT r F+riqunc,r€ 6*ne ffiT fuquft
TfrB r s€ rrff,rfrq rnrer rqrqm rrd ksrq f6r qtsH fr i vfi qr,
+rdta51 rd-.r rr+ ?rsri( A, qrfr qtqr HT1qr+1 rft gqram 6=a, vrcft tT\r+1

6t\r6,6 Brqqr rrfa ei arqr qRrGrRT 6B11166 tqr ri r{ra rrffi gt .n+e

ri q<r M ffi( ftft fr afi errfrtts tdftt rrff ttrqr q€ ovre

tiR rrtrd cftreTrff qlfirqff



rsrfift qq-trqq rird t Emes(1986) 6I rSen t+<re rrFrd Rrfirf,fi F{q
qn*rcT q1Tr{orerfrI B{rfu:

. H.-6r qrrgrmr€ qqris ra-g{ q<i

. k+,rE ckqrcr Fr+rt-dd sdftm trq

. Tqi qrtun+1 f{+lg rrd', {

. rrrrefi scrun rr+ frq kfirg rr{ r

rrff,rccr ffiqfu T+q T+n ffirsqr rrftrd kfi rH q.(6, ffi ksrr<
r€crd' rr{d n-d, q...............rq-6rft:6 frr+i fro,r{ rRt\tB t ;rqrftTeisrqr ffi rrftrt

isfl q-m Tq-d 5-qrs6 | * il&ftr Emest yfr ffic( ?fuqfrr w1 t vt-+i
ffi{ftI rrFrr-f+] qrrerr r-rtTalrT rrd guessing T estimation T+ frT{ri 1k T+

drqel qi'fiT E1 ,

dq-s, €trffEr, rrEiq, Paradox Eilrffi qfr q{q r gk< q-ftI rnrgt (+TI
cfr +fr6<q fr'urft'+T oqtrft vqrgr q-rfr'T Srq sa r*e, qa-sqr E,T*(

d frlrff Ladder and snake game +i rftrqrc +fr Erqt{ Ei qrm rra (furet

r qf,T Irqqklcr qrt6.r +fiFFFr (rlrsla] ilftr qrqrf(;F do @usiness games)

gc+tft Eq vet r qftrdrq uqfr t IrI=t-ftI (ceometrical shape relationl or erftr

Match stick, puzzles, tangrams 3qfr{Iql iqrw <trai r infrqq G-f,615 TFril{r
wnfrc q{T-1 r h-+z G-q (Cricket game) rlftrtrcl 3fiu'rfaf, G-q fr r E-++ R-ff

ffi u-+d { yfrqqrz ch ?rfrrt ftreTqrqT {ffcqrsq sed-€l I qs-+,T qftftm

*raffq-tqR vqr mvn (Ability grouping; rr*, ffim mE (Mathematic club)

Frqiur rr+, qrtPr+ fs-+TE q{sl (Cooperative learning opportunity) FEr{ rt(
ch rfttt, ftrryqqr qtrR ilrv{ tt+-e I AflqrE +<r ffi k+.re 6t ra ri
fuq{fl l. Ainley (1988:241) +1 sr{rq r€r {il+1 B : There are games that lead to

prediction, conjecturirrg, generalizing and checking and justifling.

qffiq tqq""q H +-qqr tqrjq-ar aREnrfr Gft{, 6i+{, frcaqE+1 5t rtr
erTrC( H ffi 6l Tt 3isqrt {6Sq + frr r vPa-eui-cr-+ (Competition)

qrq-{ri oerrrT +fr k"nrfr Ti PdsTfi'ffi 3n+ trrftfu .rft at S{r ks1 r

k+{ c-(i q-fl + E Tn skfl'ai rrrfirntr+ (Co.operative) 61wi r t rnrsr
qf,rd-dTt otrt ;r+qTE &r+t rrtqqEre F{Erq cd r eorfr fr mres qfr

rftrdsftrfiftffi



Rr+rSs I rrftn vga rdr$fl tq Et+.fi krq rdre<t +q, <l-t +q qftril+r
s++-or rdrt<r ffi{fu Brrdrs{ cd r {rcn F+,+ ( H, k* +r$, p
@iscount) F<t, ffiq {Efra-( kqrq k+T€rfl EHrcT q:rer ffi
qr+, qfu H qd k{ q,r{+ qBrqq 1rtlll{ d-r+r hqro-qrq qT{rq( Ilftrfr
qrd kycqr€ trq5 q-drs{ sS I q1q, qFFT {,+firFFEr frqrq FsEFrsfi
funr;{ tP'r+, ffirr sqPqa h-.qr+.qrq e-flft rrtr k+rsq qe6-q r r{rft
Rr6rf<r ffi ftyq-{q r€ qq, sRTr6 Tqs fr+i.615{ kffq rrd
sft65 5qa tfuqt r TRr hqEFqrTEn sffi tnrE qftrd Eq
enirrr(ur r+vat, ur(un qfr F[rfr s-d I o{raRTn t(r6iF.cr gftrc re *
F+qfu ilt t{r6R"- Ffi+l-s{ frTero-tt* ufta-d 6e r rrftrd kfirt sf€f,r+d
RrrrETTr (Chain leaming) qr ftfiR-(T cCfi] T5{ {.€-6,I (rrrrdT @asic) qr(unqT +
ffi qPdqr+ $ri sr+ sfu{ tn kfi FdT s* qdqtuT rrcf ffm.r
rJur{qr{+1 qrofl ]r€ &{ rri cfu {C-( gtr+ q.q., ct.s., (.re rr{ q-€ cq
k{re rr+ (*{ i

qrw+1 6r* srFtrrzFr?Tr qH crqfuo ra+} vr{qalrqr vcr+{T q\rfir rr&kftq
frrsq-{qff€ +qP4flrsrc 6,vft Psfis{ (fu-B qflT qrnsn, ffi rrd.qrft g r

ffi ; qq7q6 (probability) 1 qq sq1ft frTrs-f6 iFerT j, T 1o qr k6.tsEr
aft& ar's, sri, P{qr$rro-fir orBmq, r{fr{ Tqr, +sr (coin), wrft F+.r rrft
+fr kh{rc P{rfi-s{ '+f,'ffi se5.6i I BnFffiq rrt(, ffiftrErc Fr6rfl,
km sdPft .rS q+ EEfrr 11 cT sftas-qni m Efu{ i tfu , ftrer+.d6+
5ritr+i vrwr +qPskqrc tc rrfrrf, E,(ft frrfirs+ ffi tq ftmq qrmrzr+
qq+} E I {+ kt-+i et?s,q, E+ ffi {q p{6ftar, d rqn} rrrrr
fr+rar v{ltscr€ qrmfr + srrflfu eq\'r lrd qrnd qi d Hqrfiq rrtrrr
TE-f( I aeqr€ qrtrffd rrd ceil{, ng ed ffi *c erq-r err+rrrur rr4
F€i( I irf,rqr F+ F{sqre rrtrrr Smqt r t g1 * 6r* frreTr+} R( rqt
il .rfrrd frreTurqr ffi4fu yftr rrd qd s-+run, rcgd vr @njoyment,
Recreation), FTEf'q H yDnur 1p""h'on making), H gtrinting, TE{
(Understanding), $Ffi-Et (Discussion), SfuFTEi (Competition), Vfi golerance),
*+{r (Self-patience), rd rri (Reasoning) snP( $EG €-cerd erq 6i q{rn
rrftre Fe-+'rEqr cft &r+1 9.+'T rni ff rlurrs qrrq r qsi rrfrn ftrerur k+E
{urfifr qdTf FT6 |

liY qftmyfneffiM



Y. rfrtP.rrr{ :

6') rTrtqfrr+ ilFFr E?TIFT fdqqqq t-dEq GqtrG rfrq qk k+.rs{ qfrFq ?

ft f{q.fr{<.66 k+.rs{ erqr{ ffirr E.(tr TqFu( fiTt!,"T Tq E-q ?

dq*q r qrd tsr+,r furrarirr qrqil tqn qm'rriarq, sdrrs+l qrFIT

vh eqdq r fr t*rrr+erras rrd dqr5n rrnta ftTer+.+l tftrrn, rfrk,

ilPdq qkrr qqq-a66 ei +urql q=idq t

qt c+d-q r yrftrfrq v+rsn rrrTTEn=r rrtfi s* e+.r@1 torfrfu q14qr+ Td,

?nrrfr ?

rT) rrfirrf, FffirsT ffi Grfr6 frqfr( r Frqiur rr=i rqrc q;iarq 
r

rrFrd cftreTrft ffi 1r{



tlrd qR : rrfrrt ftraiqr fufiE Ifur tqR
(Improvement mathematics teaching learning)

gttq : T{ qrd+t srryriqfu mnrfrs fusrPqke 6r{86 rr{ sem g}61:
ir') qfun ftreTur FF€r{ sPrqrqr {qR qrs{ rrfrrd ftrmnqr- EqiHverre Edrwf,
Er) WRrcr€ ftrwqtr,t qFfq!frfir{ yftrqr aTiFr,
T) rrfrIil frtrlrt[} Rrr Brrrr ftrerur lfi+,E rq-ftffi srTtr'

Br+e,rf,
q) rrftrfr ftreirr ffi rilqfu rrd er-rpqqlp*,*, eiamF kq r

1wftvrlq.
?F') qfrre ftrroor F+*qer,
GI) Sqrfitro ftreTrror qrrr Erfr,
rr) qfu,a ftrqq k+,rq <q-ftFfrasoi gfre,
g) .rF,rd Ptrerurqr rfrffi+o qer r

frqqqfi rqfimrvr :

kffft+r Pr+lEcmn 6r6rrE ( qfuaTF+T 6rwr6c wr qrn{ ft 65*i
Fr{rar r{ grr<rm+ ftre{or (Remedial teaching) fr r fr wnrarfi p*reTorEre

k$fr6r ffi fum '@iagnosis of difficulties) lftrtq Ti rrFrfr ftre{or-

\+rt efu'qrqr d qP{ Em i srrsit r zrff w<rfur tk4 (G. porya) t
ftrrorsqr qrftr ft\r6r Ptq <g gqhr66 (commandments) oTarrril.rfi :. q1ffi frs{qr rfu rrd
. Ggrfr lM rrar qi (Know your subject)
. FsoEqT qifi-{r66 r ffi qril+rft rd r d w sTr+n rrff Trng(

H Hk+,r nilrqr srq dfa+,r 6f,n€ I

r flrffi kqrrfi66'+'r ry6n T6+ BTH rftfsq,r orien iln +tr+rrrsriTr
qPtfud Ei, on5e16 Eft66d 6r-iqr ntr ti r
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ts-+rFdui qrr+rft crr ki +fi qr ffi qnk+' EIrrqI dstt fiq rr+

qd-miq 1rt vfirka rrroi r

s+r6-dri 3rtqm (cuess) rr{ ki t Ffr +q ksm rr+ r

ecrftrd rr{ ffi I

Ei1.+ rrcerdr€ vcrtrrt rrd'T+rrqqfu+ Tclsr+l Hqfrr r rrrTrqn rr+

Brrzrlrr;F'{imr cr6r crsffd wri mi grngr grftrm rrd'<ffa-d g.a, <ftri
riH'ffi fra6 61,
kqnffi q+ trr carsf r<r 3rfu *q ki, q+nq sffi i c-f,r

c.ngr ftd r

v<ra H a-r ord rr* srtr ilr+ r

sR ftrmq-fr+n sh.qmr \qR afirT qgmtro ftrryor+r

(Guidelines) qr€ vfucr argc s6tr e rq€ ,

. ffiF-6r mfu:{rg ( 6rtur6c wr crn* ffi gqqn rr{
fuerq sunffi RTHlT-krrs qh.qrqr {aR qrs+ 6<r+ qgffiffi ftreTowri

hcm lDaognosis) rn qrflfte snrs{ Td r u*lrgtn qumf,r+, ftrarlqi
m-fir Frqiur rr{ qd r ftrm+.drr rrftTa-+r frqq-{q+i qfttao'ftrerur Pr+r{qr
u+a'qi tc-{rfr'fir err +fu-rrras q€ yntftfi, ffqrfufi, rr+mtro, dft6
sr ftreTor ftr€rr€tr rq*d eH cft ffi Ec qrt g 

r

kqr{tre,qr ,rerd f\rm+} qrftr sdtun F<1 gtinrm+ frreTur+l ffi tu
+rq d r kFrq qrdrfiurqrd frqre-qqr Bn\r6r hqFffi F{flTr {crft
n-++ efr+rqrd srarrc rr{ 

'T+ ai Tqffi ksqr<-6?d korsc rd r

iftrs 3r$ir+ s*tsncr rq+n ft<wter rwqwi iltrrs,cr art fiffT+i
?IFII (Knowledge drive), {6{ (ECo) ( qql?r (Afiiliation) n[rt k\r+r 6t T

ftrerfr+ ft ffiq-fi"- Tqri{r g+ .rft (ur<rs+ scr+i ffi lr{ Ff,dr<
qFt{tl-fi B I

M.+ snmr o,fr +.r+ftrs qtr FrrrtlFr r{fr qi ssn Fd Hcq-{<

1H ilq r ever€ q-epr en"flRrrur rr{ vg r d ksry< 6ftrd qt{
qffit rrft Hrftryq( ffi Eq1 , * 6erot ffi 3nrr
Efd-{rg6s, +'f,+tr6l" qm crn€ sqqR zn {urr+i Era *q imft(
.rffi t srt rr+ q$6al q6+r ( q6{+i fi rr+ w+s< qfr c-ff{
qftffig 

s

tlt rd YftTe{rff Crfrfrrr,ft lis



. \ERrtr+ fueTurcr frrer+i nqffi rq fugir-ror .r{Sd r C+q}cl T+
qerrs rr*k q-{T{F{ra affi Grrfits rqsr ffi pfiflE qffqrqr
iirRrilr+ qrril+) Efu W ra I gser yemi af6irE {r*dir rrrnqri rrft
sr+I cr+i +lccrg rman rft+ qrr{,rd r r*il qffftqkqr sfrt 6fr {+1
cer+) Efd{rF rkr: TrrTR 6a rft vg I F( qi Eq Er+ mt fia rTd ilcr*+ E? ynP<6 nrsr ffi qqrrn rmrfr<r qR
Trrrefl IrrrrEFT rrcf qrrrq-# vi. wrunrle 1ft%-5-+1 k+rs tnrqrd r ?t6f
fri r<r qi6+ scgrfirt 5wi 6Unaerstanding the problem) hrrrfl Irrrefr
vq< ersi I rrrelrfl F<qqr+,r Tiltrs ftrile rr{ qqrgi M+cri * Tf,r
rqrsq q++} B ? s<nsr iln-si, F(E\rfir @rq6r6-{rc wr qrnsi q+Ei
1-{r rf,r vr.e Fd {rr?q qrp( mt#+ ywrs ftfr + ktrs o.vft rqrrm
rr{ i ftrcfr t coldrdr fr-sn rri(r+} M qI fuC'{ ? rrfr\rfi} M q.+ FFft
vlmfr step &+ a il *{ qrft Erk1t 9:Fr66 rrft k€rq rnrq rd r yd .c
Pr<nq w,, r<r F+qnfrqr rrftknft qiFRreFF y{rq r+ snei r gfirta funn
Tq, t kEmqr qi Eqrea crqr g€Id q.B T q@rfl iJ ERTrntr FT trfi I{d r+.rr+1 ffi tfir+TET ?rd +{ir+a otnn rnqfu+-ei nt& Rrwsr
q=trd r si T<r rrdgf qtr d + d rri erd6 r sr+i atr<, sfti
F{rcdrii f*.< .rtr+q h.qr+'qrq-6} qqm fir-qrd r erflfiilr€ iTft1
ftuirur rrH s?rq, u.az n$r *fHE mrrft, qmrg\r+t Hfu acr s+ffit* grdPer arlvf, rri $ft.rfr\-+] {€rWT q{frq Cq r q+i rrfrrfr ftTs"r
FftflErtq rEP{rR qnaEntf,fi sr€rtis ftreron gm1 rd r fr cA +ff
qrFITt'F ilfr yg-( rrft\.fir B{ r

. rrftrfrcr qi cP{ TqiW pffir ercrfi-dr€ BIFTI-.FE EiEFr (previous
knowledge) F<t rd srt vfid T+{ra cffnuT rrtr s.TTifi.srr+i affirqqr
ro'fr qtr cH lfi+.rsf v{ r arfrfr rJurrqrs Hfusre c.s., q.T. krrg.ql
otq sffi rJsrflcrs + qr+fir +i1 qrn qk+ sftrwn"{. Tu1-tcrs+i
rrc,{ ilrn h5d r

. fumq fr+rg Ps-qr*Erq qr*n+i dk+-wrwg+m e-<Me rTfq rd r k+,E
qftTtrdr (Maturation) qr qrurfre E{ qd I frfk+ qrrrft yqtrr rt( Thr€r
nfun rrF,rftq srsr qki r 6fu4 14g5tu.9 aron vfu M r

rftrd sP{reffi rira-qrqfi



. Erm+,+ qt+r fu +lrrstr) qrcftrfi im€rrftr EfAr ttqd I slt
rr+ rr+r{d'6r* ilfdTr Ei+{ tFd T+ sr+ fuF R-*{, qrkq r rre: zrfi

{lTfrlii urr+qr T16 rtff,r&q srlqrr{ (Mathematical practice) rrtrsl rd r

. Erd+.+ qr5t 6rkd rA+r or1rs-+t qrqrrrr p{qR rr+ dft-fircr o.€.ft
cffiT rr+f{ rn qrr+r oTrarfi ftreTur +r{-qr qFtrdq rrffi r

. qrd-6r6-dtii {+ ffisr+} hw,ticr +{ Fqcd r F+-r, o-sft, *
enft rri-66-fii sa-cqre fTq{ p+wa r qr+o sffiq FTq.fur t1+ e{rn
Insruitive thinking +i lEtq qs< rfgWi ttP{q I Conjecture +} Bflttrr+r
q* lSxdx+lox 4T l6x=l2x+4x ?tt l6x:x(6+10) Pfi-qro-mrq q=ml;r
fittrd r q-s-+} ffirarmcr" v{rr6;r (Algebraic structure) vr{
cqtftrd cfr.rri ++;a r qrkn Err.rd srdrr rw{ 6q rri smr{ frrel-o+
var+cr ,r{ qs 

r

. ftreffin Tr{Fffi q<T qPflre ftr+rur:n *e ffi r <reevr{ qrfr.+rq rd
lr+ei h5-d I qfu'rrfr Etrq-ormi Efu.re .rt ftrer+.i qrsrrrfi sEi+rr
5<rq *i I

. Et"-+-dr€ qTefrflcatr wqsq rrd ffi r *k+re rr4' ftryd q{n qwr+}
k+'m ge, q-se Erf,fi-fsal T+ri erq-dr+} F{firs rnr*rg r sfi-rs-mii n-#
,ri Ag6 1 gfi-5q"-{r{ 3n5t tqo,r +r erri +-sft tqr tio-1 r qr+fift
.rarl qd 

r

. qTftF-+T qtrflTFr5s C.rfi ftreT"r r;{mi r q-s-+} eirftr erqrrq-a qt effi.amt
q-dd+-{ r sr+rq-ffi s+( T+rr.r{ qt+-q 

I

qft.o ftrervr FsEr€ r,rfitf,ert slTrqerft q-{rsi'ffi Hil slrq qq(qrqo
qr{qli r qqrq F{qrrffi H{t-d il{c{re Rr*+ r+rq qertrcq+ft
hqr+-.rm qW &{ | F{alrErnql TETIIFT tr4 rr+qr #fi resq
lrwdilr qfg{ (t+-q:
t. wrt1kffiT7qftr1ftq tFT{E-c (Work-sheet/mathematicat programme)

Frqfur rrt{ : qqnrqfRor (work-sheet) ks.r{t€r +'sfrft M chttT .rft
Bflrm +Tftq'/hqm-{rc q-qran rrR:\rdr gser qrir.r a}, qccr fu+{rt,
TEqrcoT (Feedback) vi-a sqriqr rrP(,rfr q-41 r qr6l, sffit {R.q-{T{d
iirrqr rrIR .rR\-+i qB r fuelffi wr ilft t-q+ dfa+Te.rc qqrg rnrei
e"ren ft{-drflr+ g.A r uS AFfr fod (SIow leamer) or qrftr vh fufu-q

qftn cftreTrfr ffi
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vlra 6at k6rq rrkrsT rrffa-&q s,rffi'€G 661 r ftrr+] F*rrqrc rrftkr+1

RrG[GnrFr Fr$ rta 516 r

R. rti,rfrc rck{rrqr (Mathematical laboratory) : rrftkr+'I Fifu"i q-{d
qrlrtfff,F, qqflq (Audio video) qFr{ft66 qn[-d-dr€ arc<fqrc wr+{r
rrft\r+r sm fiqrltrs+} q-W-m{ rM 6rd rrffiq rftRrrqr d r o.q-*r
AqTffi rTtr-ir+1 cftzFfir 6r{ 6p16jgs1 worD krel rqffi WrW-r
qfuB I q-6f{rc rrfrrilfir trRunfir H-ors q-qrq EB irr qrff{ 4r+1 qqn
tTq-{,r kqrfiff,G]Tr t efr verq ?nry+] +{ I irr qft q5fr gsl1s qr srq
(t{r+ HFd uf{d {t-< r

i. Tt l-ftc cqe{rqf zqfty( (Mathemarical association/council) : Tftrtrqr Tqi
q11rnqi tq-66, fuBr< q* wffi rwroft+-tur, {ff1qr rri,t-fl+i

*Tcr rrc qta ecr tfuq+r rrrgrqrfuE qa{rfrG-+i H-fir Tlft rf4-il{rt
srrffrre (Enrich) qq1B"i q-kn }liFrcs.r v({rrfrG-a qii qhrff{ rqlffltf'( |

rqql qtna cTE{fi-q cr{qykrqEE,r erftr m+rq-+ tlfi'rE ilcr ftfr a-q q{
+rqfi qft q) fffi F{.{r{6 a51 vrgm tfu-61 r

v. frq7qqq7qr(r*R (Games, puzles, paradox) : Fffiro cfr rrfrrflfiI

iqqq"-< e-ff nW q"rTlFr r6FlrF Fsd qrftrg1 |

{. rrftr<t ifiq : rTftrfrfir s-fir, fu-ar<, {r qrH wrftFrR?r aqr
lrftril+l k+lg rrd P{qr"rq, 6en+rT ss qMftrilr.q-+ orfr-rr rqrcrq q-{

rrffr-&q kE (Mathematical quiz) ;hi qrfr's{r .rd st+-€ I q-;trq;rrern
ffa+rsrc rftTil+T 6F6-{ qqun fus fi ch-qr vq+{ft f€-a E?rftB I

q. rrftrfr EIRrtit, qflrftq wq : fi +rf+-rrs qEtttFr rft rtril{r{ +q-d,

wftq q-qrs{ qd rri rrftrd fv+r5cr TFFRr€FF qfre<iq B{rs{ T6 r

fr sltr ir€ :r,FiE-{rG vh 6t <er1 I v+rqqtsR ffi Tfrrr r+ qrffi
Erfr qi,rildr€ q{ffi *nia r BTrq {ilrfuo E+rTrTr Bn\r+1 uqr< ftrurn
cft rFril+l ra'c{fuqT q-* d'rrfi{ S+rC+1 e t il 6r* sd snMo, Rr o'qfr{
tt\.+1 nwr * Trffi-s] rf< (Access; sftr+dtr T.qrg{ se+-q r fr ePc gelr
qft fu r F6ft *{, urftq 6, w6l @ qt{il u m qcM r wepf
6ffi B, a-r k+-e rmirrqr zr+r+l rtr{r+r eftr R n-5r-6 q-4q6,

{ftrdqftTHrftM



fr qrftr6r EFr{6rr+1 qtdfttr' rrtrra ftreTrsr w.G rri Btq rlrfiPf,dcqr
qf,trkd sM r{rt qf{ Trswt Ht{€ I T(e Ffirfrrs+r tq qPri
qrarcqri art' rrrig il( ftrer+,+1 qrarrqr{ dgt r arf,6rk6 s?rq qrTftq

T{rq .rd r q*rfr ,rd s?rq T<r qq qq\r+1 {trrq+q rrd qPd,q r zrr+T Frq
ffiq-frr 6{ rd ,

. aTIerEIkdF' (Behavioral)

. q1qftq (Measurable)

. Hft[s (Specific)

. FIE (Clear)

E{rr6rk+, s?rr66 fiffiirr rrft ftrqor k+,E +r{ wrrq rr<i' t{q $Fm66
?kq-t r

. plqr+qrt *tr{r+d ftrmur rd rfa fqrdg t

. s}rq T<r qgm+qr+1 {trrq6r rrd qf{m qtrsb r

. ftrwor Fr+.rtr+l qrtr F{ffi( ystquT IIIqT qq r

. F€rQffi €: Tilrq{fi rrd qtrd errig r

. ft1q16'r M $a1 vw rqil EBi I

Y. sfrrfrrr{ :

E') iffi frrer+,66q,, qrftr ic{\'rr 6rqn rrfurfr€r zFeTr+tdr66

Kfu qi qrqr d.ni 6fd klrr€ fl g'q ? iTqrial BETrn ft sqt{rffi
uffi sT'l\,"T srr i .r{ rqt I

q) rrfirla erqrq{ rrqi' ftrffi emqfrffir+, qffiffiirT qftFrf, E1qfr P{q.{qr

ilqrf,+1 qrtolT od s ? 6ror qo,'tr=idq t

rtfrm cfrrqrfi +{ffTfi



qr6 qf? : rTfuril fucnq furE f{rqrcr qsrr
(Improvement in mathematics teadhing and learning)

:. =tf,. ;.in-;,oa; qffifr Wmi6-s ffic +rq.fs rr+ {erq Efui{:
E,) rlftrf, qqrT{ yrd tI fqfu.r-rmt ftrerq (Individualized

instruction) Qi ytfr.r .r+,
qr kfitr{qr rr&ro ftreTr+} R{ Tkrr+ ilrpf,_c fuq+r ftreffiast

TT{r sr c-flii ftreTuT rr+,

rr) rrftril 3rqrr{ rrEi hsmq+i qqFd nft vl-{fi F{ffi 6+c
.r-+,

qt rrftrd ftre{or .rd zF.T4 (practical work) t qrA-q6 +r4
(Small group work) +1 rtFI rl'=f I

c. tw frmr{q :

iE') qfu.ftT ?r6cr ftre{q (lndividualized instruction),
q) ?r{qT Er !ret{ ftrert lDemonstrarion teaching),
rD F+rtri{€ 614, qr+ q6:+l{,
s) frrerur Hffi dd cft-qq r

t. frrmrgrti rctfrrpr :

Q,) qkrrd efEcr frrfiuf (ndividualized instruction)
T{-dr{ 6rfr srq k+r5 flndependent leaming) qk rq vd r ourfi s*
qr5+ cr+ +fr {i{, qrE-n cH kffq lk Mqr qff{-+q ursnd p{fire
r4cr qR c-r+rr T+{ r gffi 6n Fqffi€, ilHrE-{r (futT qfue r qr*-+
rri.Efr +-{rqrc fuP+-q qi qrT dcd arficr€ c€ !r€ rrn+i a r rsft ,,rtr,,
k<r *fiffi'kfirfi cq rftruq rr<f ab hqro-qrq*r p+qnffi r{*r{
q-1sa sftpfr, sfiE6 qF+iT (Ersr4i scltlr{ qlfr srq-a qffd lTi Fr+Ts
rtrre-6rt {q TrS r qftrra a-r+} ftreffiqr : .

. fuqrfu i-+€ 6d Pc-q qt+-q 4r EEr=-r.qrc FT_BrEqr{ r-6gr qf+,El

. lTsrffi Rror{6c fr +.Fi s-.fi-rn-{6 qrftB I

. gft'frrd-fl ftrer+Qi vrqirr qft B{FrsqrF-frFrTgR s-GF-s-cF.qr{rB I

1Yt rrFrd sftrerrff Etf,crEFft



. t{E+-{ Fr€ra cl6 BirET sldl6F qlE rqa rr+ ++T ld qR rrd
qre{frrsr€ q66 |

qrfH fu{qT ?<r\ S C v+rffiq utannt qren m rejq qr< f@
vgT kqrffi Fd?Tfrqrrqr q-{.{r{ rrfi\r(, srq-qi.6{ ?RT.q-{ Frqd fr.fia
ern-sq star€ r q-d r+gqr Fc+6 er{Ei 1sffi g6i 1

q) ?qil {r ffih frrqur (Demonstration teaching):
Brftr€rsT rrftTd flsrer+Etqrt F4sc-flq +-sft rq+rsi qfr sq-q1 fl Ernfr+
rr r d vren F{-Ga"T tr;i sfrE{afld e-dtm .r=F-g r qr h-qlEqrc atilarrfi
TT{r Er rEyic f{reTor ffiaq grqr{ft qrt{"i I Fqtrua iaq++i efiTft r qer

fuer+ qr qviGer+-qrz n-{-{m6 rfttt qd trrnsi r ftr.eff-61x-qrt ti qT6

{q-++-{ rr;i e.rTKr{ ,rtTH ftTeirr+i arfrq vqrqq .r-d vf+-q 1 agal fuqTur rrd
Hqrffi 3{rErqir-ff{T€R fuqTsrfir qTftr +fiRr h-qrqrflc r *f\r+ q,+rr
rqn q'F a) rqr cftftqftrn effdR r re-fir qTftr E+ cH Frfim,qr Wrdr E-{qi+{ I {d 3{Eren+n ftTerfi'n qfurd ftrerurqT ,ratrT d kla-fls *t rg ,

Fi,r+tIcT fi F4ftrr6 ftEr1HR v-qr rrft\r+r EI :

1. *E frfu lDiscovery method)
s,'q q.mrn ffiri-cT rr{6+r d'q, h{q, fuar< ecr qra-6ei qrqrmr rci
ETrG-+1 BTrfqq'R nffi + qf'rq r r( fufrrqr kqrcfra qr+ qT iqTet-fi.+i

T6r'q-d't rrff{drq vq-+qr+i TqTurq rriB r q}d-+i orq Fqflrq Fq-q.rs F+< efuq ,

q€:
I. The growing awareness of the mathematical principles or relations
II. Invention

fi-<clMs}f,drrrff



III. Creativity
IV. Testing and proving

V. Growth

ffi{fu dr+,r.6T 6qt:
. ISd ffifu @ure discovery method): F{qrtff +,ffi HErqil iffi€{ \r*+

Tftl-ftq ffiqr+] Tcrqn rr+ Ffiq-fl+.=, gqrq66 qrr iln-ig{ I * Tt M
+kd q.q ( rlftftrfir vi ksmq-fiF- rnFne %riFr firn{q 6q I zr<r

kk+r ctfi'qrrs ft'qq1.sn r{:
i. Presentation of a problem

ii. Environment to discover '

iii. Explanation
iv. Verification

v. Generalization or conclusion.

FTtF{rd ffi& (Guided discovery method) : hemffi Rrerfidtr Farqtn

Fqc{ styl-6s-6i furf<or rrt Ttsqcr q}f,r qt hfu P+{ftre qtqkfu A I

q-srn kqrfit6Efr RRWr(R {trw Fcrq ( (rrrFIT cqrarffir qrftr

F+qnffi qki m+rr+ flilr+ror f,cr sm-rfrrs Eqdar rRr{G r {fi
kfucr ftrcr+-+1 Tk+,r F<f{rd, qerrdoed wd qe r qftn ftrer+-+r eftr
m F{fu h+ sqrtrft HfqrB 1 rrftrfr frrqTsr+r ofltrrfi[d s+reqr wd TnTEET

mftr ftrmqr (Teaching for understanding) , Wtilr+r mftr ftreTor (Teaching for

assimilation), (qr{rfl(urd'I mftr ftreTul (Teaching for transfer) { wftIi{fiI
qrftr frreTsl (Teaching for permanence) si frfuf, fr+ gr+tftt€-d 1T\r+1 g r

T( fuftror {q ct{-qr66 :

i. Presentation of a problem

ii. Exploration under guidance

ii i. Verification

iv. Conclusion

qrrrfi f Fflrlr{ kfu flnductive and deductive method)

snrrm frfu : frfrqccr tfu (rtln"rk, dT-{qsrE }Tr{rff6fu( qI

B"r6{srqrd {IPr{ !ilri n-dd qqr6 qrrrr fuftr fr r tr<rfi &e (Concrete)

R.

{frrc cP{rqr6 M



it<rfl(lFFr STEITCT R-ff fu+.{ lp.r"onable conclusion) Frorkei r

rd*+-{ r y+rrEre Fffi{'cr Sd Eir+ rt Hk{ra {E{rr{ qd ftTHq
ftrot-€ eqrq-+rft T+, kFrq rff,rftq ql(rEn, fryr{q-{q sqq r+rrrr qi
r qsr+i qffi (ffi vcrun rr+ sftm Eq I fir rftra 3rtrrr{qr d
Hfu ffi m-dTf qrP{€ 

|

Hrr{ firfu : (rfiwr ?fu hftm<-crFcr qr<rffi+ ?fu ffir{, qr?fu
sErr<q kr qrs+ cPfi'qT furrw hfu il r si qffi qkc 6c i
furq?rsq d r ftref++ seTriht6mr g{ rr+ cr6d.rr sqfrffi (rf,Gq,r Ertqr
aqr y*q +'sft rr+ d r ffi qrrfirft ffi ssqr qqur{ rrd
ffikrqr

i A$tm Irlren WnuT( (Heuristic probtem solving)r
wRrdri qr-d-+t ll{.qnr (Sequence of questions) qr silqrt{il q-{rq{ lTqral-T T{
fnn grg'r trrrTtn"rrrr iFFr-wR (questions-answers) +t r1ftr+r r& qti Eq r

3lfu erqo-{ri t$-{ sr gr,s-r vfu.m gq r rrftrc +urqr fr F{ffi r+{-{rc
n-ai +en?fu fifffi +eTrsq q-drsr qfu-€ ( sqqt{ft cfr qTfrq r qs kftr
q-$TlzFi ftrerurn kqr4t66qr qnPe-fi F{+,re ET€i ff+ ftfgf dffi q-di
emnrdi frqTq q-E I cifu-cri llrrRfl (p11r.lr{ .rEi qrcaa (phase) rn ei}6.r 6{ :

. qxRrdr6 gwi lunderstanding the problem)

. qiqil a"tqr T{ (Making a plan)

. +s{r rFf lcarrying out the plan)
TdrPs m.+( t* (Looking back)

v. qfo+,1 kH qPdftffi rr{stEG-+t dn5ezarneur (Inquiry):
Tsn rrfrrd fo-+rEmr€ <fu r+rg+ (t+.€i I crtzrq{3{Emr rri Trqr q-q-{66
(puzzles) 41 vqlayr qftq-+] e rrn qkw. rrcFr (Brain storming) rr{ +rq. EBq{n F{qrrffi (recreation) kq ( fuqrE er4gi 6a r

6rd frTffi} rretTqr rseT qT srrile{ 6!t qffi rdq qCsi qe r rc+}
{@-qri C€ rnq-qr qiW ff+-E I qftEt, it{m frqnxr {fl-+} sq+rr r

ffii erq Es-{q- Ts-+1 sqdt,r rrd rrt_d.Wi fr.srqr quR arcq **..<r qH
ft"'{r'ffi R-r Efu.r+ a,h u+q=re-1mi | 6rfi-i rrftre-fir Hsl-+qrsrrr* oenm

,rfu( yftreTrff sta-{rffi
1Y{



qqP+q-d qT{ 3{ry q{rs{ 3r+t rrk fuq1-s-t q-{, k+Tiiil qfu-r6 Fr*reri
qfrqrqffir
qri iTqrffi +qqr qqiqT{ tt6 H ri Tqri t<rr q-ei, i-{H ct{
Tir+l slflT{q .rd r cbq'q rrftrd-{r qda q=(6 r 3r-(: qFm ftreTuwrz dt+,q-€r

sq-qkr 6rfq-q.rd aerqr EETffi qrffi rr(6ql qidt Erc kT qd r qr+

0t ffi{fl ksrq qci( qrqarfr+zrtrn-q+ qrrgtt TrrTErFr +rrfqr h<rct q-d 
r

ft rq-ftk+1 rr&ra ftrqq k+TE qkfiqr ffi sm rre, eHrqr 6qq-q
.r* r

r+{nfrrs 6T{ (Practical work)

*ierfi Rrq-{ffi v-a-rr irtt Fqhn-iq-m +.+TErd rfurd frrfirq} rri ?[6]u6fu-i'

kqq-{< + hqr{i+l qrfT nfi q-< r F+u'nffi
Fsdq s-H E-€, q-+1 vrrett trrrrErFr .r-d cfr+ ls*q,T lElTir-6q1 ffi1 trd

sfu-€ i{qj< erlqT<Rsr qe r rrtfr frsq-q-< s€ crd, oia+rg rersq oenqr

Practical *o.1i <r{ qdr qlQTfu+-f,r kn q=F t

Trfr T{6t,rd (Small group work)
qfurn fr-6-+1 ftTerrT (ErTEffi q;i +fu-{'t<t qr+Td ft+ gtr+{ft @ a r

qfu-rrd hiq-m-dT 6zr$T ( q1fp51"-+re H ffis( F{i A .qrt sr-rirrfl E I v+r6

l+nq{ qqin fueT?fr'66-qT \.firsiql vrq}ft qr+m rdl frrq qi flfr frrFrq

E-€ rri qs qffiftrf,rff+ {ur+l cP{ h'+r-{ E;g I rlftfffqr tt rE-{ rrmrsrfr

$q6'fi i+srfr'qlii iTlnq-{ rrft +rq fii<t 3{mt c-qrt+,r qtrrs vr{n{r k*-gq. r

qrq-ar'+'ffi qtrsq/i{-arnrl< (Realize)q-fi r vqf F{ciuT rlqi ftreTq;d

fuBrq qemr fq-rrR crq-g-{ q-d:

. hqffi Rrt tft (qmw{ vr[6 (Homogeneous group) tl;fl-Gr{ TB I

. q{r{i qrE+, qFr.d li4,lftrrR (Monopoly) qq,si qrm+i fl{q I qqffir

R+ F6g-66-drE *'6t c +f1 fuff116ffi 1

. n{6qT srrFT sf,.flk€ i(sq+ e ri ry cffi
ra{s flc-d t

. s{r+i ws'rr c'fr qftr* qe-fftrflri qftEi fiq-d r Et vqrrr g< vft'

Fdqlff rin crsi sfl.+rftral 3{E{nrGFr qi.tqri 
r

. sti-4,r{ qaqrrfr qrqn,qrd }ft( A{cii q-& qkdfr(r.q-d lTr{ilErc +ga r

qftrfrsftrerrfiM



. sn{ s6-dri'Hq tqr< hcd qqi( (mr si{+,rqr{ q-st q6cr ilq
gkd 6q qrfr t

Y. vfrrk<:
rE') Individualized insmrction 6 vfi-a ffir*n 3TF6i'{q :6qTI qLzrrffifl tlt

q\r+1 B, *t t +eTr sftzIFFrqT ffi+1 e'*rr e.'cft t-;i 6e I
EI) Practical work, small group work qra qfu-c-+i ffi( s-(+ q{rcr <Tcri?Er

de'?n6 ffi 6{ s6(?

{. T{t' fisfi :
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Secondary School; Bhundipuran Prakashan, Bagbazar, Kathmandu'

2. Sindu, K.S. (1995). The Teaching of Mathematics, New Delhi, Sterling pub'

3. Devkota, C.P. and Thapaliya, T.P.(2002). Mathematics (9 & l0), Self-Leaming

Materials, Open Leaming Development, Man Bhawan, Kathmandu'

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

IOE, B irganj.

5. Gibbs W.( 1994), Class Lecture.
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rrf6 E: TqtilreI(t ftrHur

gtrq :

5r Fruarq :

E',) srTqkt, vflIFrf, dql qTtsT +ffirt
GI) TITEn(ut aqr qfq ang,
rT) +{we (H5rfiF, retq66, WEGIT, qr{rffiFR Tq-+i FFIRT)q) *s rqrs (&E{T, ffis, Tn-ft, +(ilr, rtqr) qn Taaqn ft{q.q

irsn qrkH

frqqrcpf rqffrfiTn :

qPsEF F{fi irfi {tqkr rqr{qrd
kE(d qmrr<r qft qftqrurErc Wzr qH qP{qrqt; qn k+rei fu qf*'fi
rffq qfuB I gsrr<r ea qfuru*z \cil+] qrr q.o frr*rfi r+r.r rrftB qi
\rseFne qe qM qrq kflH Tffi rrr{q r qfr g+rr<r qft qfrHMqrc
\rscr+i qrt Ff,+rqr+ Tn qh wq r;{q{g I

crd :

j "r*i {il r. 30 vd rri

r r+rrr+1 {ko + X3=r.+sqdr

l0 qrr+i qu =T. 45 x l0= e. 450 vd I

It.

iF)

lYc qftr6 sftrfrrff +trffqlft



t rsry wriw-c+i vEraq fr r

sffi qpqw scrgrfrFr ai qftqrsrqrc C-sfi+1 cftqrq Fr+.ra rJort rrffi T+
Srer Fqr {ffi qftqm Ft+ra rrm rffi r

q€,
40 Er{rA qva E{ fir€n 30 kq erg r

t q-{ri \rg'n E{ qil!?T 30 x 40 Fcr qrrs 
r

20 q-{rrt sscr rR -** iq#L=60 kq q1.s 
r

tq+ .rft g-erq ( BTriler sqr{crft sqr+vr qq+r q"r€rTrqr ilFdri TTfi
TqEcre qP.rq r g* er gir<r {e s€ sq-66-+} grrr rrt (rser dft-+T
erye k1 d r a-c+i sEr*q tfr r

12 Bnzt {zr+T qar66-dr{ t:il +J 6rqr {rer st+,-€ r s* z r to *ard
sqqr qfr {rq HP+B I

/?\ .-fT;-;--;--\\:-, q=-:--l
ft-fi-rsttrt 6rmn rrrT qrn*+ l:5 6e r e..lt 2:to +1 q{ilc 6c l:5 d r

s€r r9 frs-qflTrqrl:3 try,,4t4 uHvqrr{r*{r4 {8ffi
sw E-q g;r 4:8 r{T l:2 qq lli olo ffi u-1vro <-trfcr l:l (E I

qft d cftqmrs'qri {+ Ei.ir cftqF,T-+i sr{crfr { sf+1 d cftqTur+l q-{crd
q-tr*{ Tq} tri fr clW scEcTilq.r rH ri $m-q r q€:2,3,18 {
12 *a f,cmr p'mr-ed T-+d?T 2,3,12 { l8 Brtfiril <rGIT qrr q-{ckr6r6 {fidr
Eq{ I

?=t2
3 18

rrti z,:,rz r l8 qqEckrqr a1 q-q qtFE 
1

i qftm yftrsrff s}frsrrff tYl



c) cFd{rd

\rsa F{qrd{qr 250 F{qrffqa 200 tr;rT { {+1 Fdqrdrcr 220 qqrq* 180

. {r sfrd {S rA Eq fffi str cFd{rd s.& 6rdr ?

TdY 5€ ffi qkw q-+<r rrqi c|6fr] F{qrqq-{r {& 3-ff lTqd efu-q il{
qqr qfteTrff ffi cfr ffi fffi rqT {tr B I s+i (.+cr r{ sr{tr
dit-6r Eaqi sff cfuYrd @ 6a r

qH ffi sfrli sft{r< = ?P * fio%=80%
2s0

ffiffisffefrrrd'- l8o x l0o%=81.8%
220

rrft cfuffiEn a<-+r rci ffi ffi str sPfird usi ?ffsql r

eful( rrH qfu wr+,-sr d r tx rrqri 196 trrrr+] I qm tri Tnrid sr r
' qPdrr( lrdf r

qft r. zooo o) tsz tRFr{ r 2666 >( Jr = F 300 qq ri r, 2000
100

3ntIR lTqcfi (Base nurnber) 15 cfu{ff, (Percent) { T. 300 cftTrtrfrf (Percentage)

qPfia I

cfM BrrErrcrT qFF'r +wrq ilqT qrq sqftft rrrr€116-6 6-d.rt ci C€ q6i

rmr *+sm ilfi qrcr< sft{rirc]'fo9\r6r Ed{ r

Frgq+r vrr<t nereT sT 3{s-ileT ctr-{crfr E( EI E-q-fi wrlvr&-+r g1

q:{qI{s+,cts rileT lTgqr ffi ergw (qfrfilr E}qr rf{qr cfu qqa r qfuq'rur

q-qT Tkqr vfr rqat rri m qs-se{ snrTcrd 1ffi rrc qftqrur {q<r qkw
q<a r qftqrlr w6r rkwr +qa r zrft s.{ffi q\c'r Wrd <cltcre 3I-{5c

rrirr+g I iq-ffir q'rq.r dqr frffirrfi qtq+-d t@ ch TqftT u\"qr i{k+-d

laeri wnm qr+ rd.rffi gq I .

T) qrjf
ffi wffi'+' 6!rqT qr;r kE rri 6t+'qit qtr{rqT qEi q-q qfud i
qfrnrqr ch qSt qri q\-di @-6i qfrq qrq crs{A+l q'a I il( ttIEIr<q qrs+i

1{o rrftmcftrgrfrM



ffi qrq H qr H ET-SqT Frfi w{txq qrq fltl.f€ TA q+tq qrq

Tqrit-{ r 6rq rE-rE-{T<T sfu i qFrflqT qfr qrq H H ria+1

cr{€ |

fusq
Fl.,[-rr+l *Es-{ Fr+re+ dfu6r qranrcs+qts qn s{.;@ ei{tnq Ffl+Ifr sP+-€

rri fu-q cfr s-frrdr dr{Erq P{+T-m sPrei I 3{rrf,r€R {wfti
ftF-{Rr+1 *{.F-q ff6t E-i SqT-cr B{r4il6} M er<< fr r +tsr qfr lfszT

q-S{qr A qs-or sIT+ qr{r65 irftR 1{g cqrqrfi E;d( ( 3{Rr;c qmr6

T(g{ ETET EBl I

dT{<-dc
fi e-{rr( { qqFlrf,( 3ITErrrfiF rr\rfir ii,q r< fucc d r qnrn-+I Tqr66-47

s-{sis"dr-i? rrgqr sr<rfl snqrl-fir TqrF6 s{fis'fH $rt Ttr {€ r rm a-q i
+fir d r qft Eg s{TEIraf6-€I s-{TPd Fd{ qI qr{r66 T(sR (Er q r< cn<ari

Right prism rrP+q r q*: ffi Et q-t-mr +;rrs frg-,{I wnrrrw (q E-q

vi rfr nignt cylinder d r qfr qq q++1 qi Oblique prism iTcT Oblique

cylinder TfrE t

ETfii fugq sr A'd{r rrH Right prism zrr Right cylinder r1fr 5rqqi6 I p1gi11

prism qi Bflilrrtrs qriq qs qrrIEG qrrkl da $Ti Cylinder +1 q-s (tr6

(curved surface) 4;6 |

qTEr(66 ERItR ( (rrrl;rff,( qli 3fiSrr66 vtqcr wnrtm {E Eq lTi d kEC

Right prism (e qelcT Oblique prism (G I

Oblique cylinder

.tt rd

Right prism Oblique prism Right cylinder

*-.-d

1{t

I



Ri
4

Right cone Oblique cone
i,
I

Oblique pyramid

eq+r fqms q-arJt t+,5,6.....) qiil 3rfiqT BrTErrr66 B-d {<g r et rq-qr€
*cm lcytinae9 rTt{q r sti cylinder qr{ prism +i qmr+6-tur rhB r

Erft T6i Right prism, right cylinder ( Right cone € fusc erism), +d{r
(Cylinder) ( +ft (Cone) rr* 11'6 ,

futrkscr st{ftE-{-c affir<-+r Tqrflg-qr H\trtc { -fir Eq( 1 ft16fusa}
3lftrr.+,r Tqr66 +arti? .rCcr erqfl +ffi oc kei r rfr q.e-a fu;q+1 s-ff
BrftrR r sfu+ s-qlf+,l \rszl ffis e ri ffi qiqcq frrq+} q-dk6r$

[€ r &-'c 1 ffista] qTrrrrf,s erilfi ar6 rrrr a.xmr: qrq( ( HTq 6qr1 ri
n-+q'r r ffi zt:F rttra q6 1

ftq,{:
qf+-+ t++rm 3r$rd vqr-tcrilfir qr* vnrrtur qrq-6-6 ft.-+T-m sp.r-€ | ilirrt
qP+-+ ffi e-qhrdRT nrt1 fi-s;a n-q+ft e-rsrcft- E-{ rt=i HtF.E rri
ePd{ra 6rs} tftq' ffi d.fi et{r6qr e-drr +{H B r ffi : vAT +i <t
l0o/o 4tz 13% ET I

et{5d+] r+{r tP{fi q-q-6Tkfi +{q-qT at rd'rr '{q4i 
qriq r q*: qrq-,.n

sq+ft, +rrrs +.Tsr qk( ffi, rc qrn-Ser Er qrs{ rrd r sffi crff ild
Frqtft sr Eq q{rs-{ 4'fu s-qlq-+} crf,r qrP6E rft ;q* rFi ilffi} ffi6-+}
etis-{ ft4]qc+ 6e r m* d prism ET Cylinder qr.+fu qrft Bm.id r+{
srl6l cr€;I gq-+1 3TlIrar;I er<rw rr;lrri ge r

t{t -
'Iftrd rftreflff dmqrrr,i



q) Trs.r +ffir{ sqdr rerH r iF<-+ ori-er{fi Brftjn(IrT {rErer rt+r Eq{ r

(rrrFrlF{t E{ Ffiisrfl narqT nqer G+] 6e I qd tr(cr (e
wrrgqT, qrg{ rrd r

. qs il6qr yftrtc+1 E+rr at xq+} crE;6 r rqrqftr< *a-+l r+ qr&n yfunazn1

r*.r qffi e r

Y. rfrrki:
ilfuq ffifi frqPckd t{rr6qT q-ds-q q-f+(:
. qftFF{ {il { cfurrfl sqrivr qg+l gszT vlreTr iq*( { (Trqr 6ds-{

l;iatqr
. ffifr Pqq?-6ei ff+ tfi-€rqrc elT.6.q hs'rq+(.r!r r6F ffiqr
. qF+-+ nr{rq?T TrEftr( sszt $rT enrs1-fr(r q6cr 6ds-fi rrfft( I

. zFrq r (rq-q irefl qt6,(rqricr&-iE.r \rsEr/qga r|-+r€tT Efirq g{rcr B6Ts-q

r{ftq r

. effrqT(Tq{ft C@ t-et F{qlfu i srrEr 6q ? +q*q I

. f{qrfu qqaEr eq+1 (hr1-qr+'R) *{.6-q k6,rd{ qrns< qts-q t ffie
,Tria].q- r

. zTrfirzrr'm crsi fu',q 3{FFR (qT +q-{r6R {<a.o-dr trr @q r

rftn cftreTrff stfdFrrft 1{t



qrari 1

Tqr{crf,{rt EFdr6r€

Fmfrerm *-&.n qrt{ qs+i Erdr r krtffrs+1 Erdr nrq vrrlvra+1 srmrr
qt FrrtFrs+1 g-qrg rriq,r FqC r F+-iEi G q-Tq-qT Si*zr qq6{"--n qfi-{cr
s-fl\-6r tri+r€r qirus55 q1r+t Eqtr rqqcrilcr Eg( |

sfi qnm r vffi sqrrcr rtor nrq+i qrqil{+l q6FdE[E crr ffi
qrqirr Eq qr+ <tt rtrr+t trqn ?r+ dfasr

I q+rg Eqrg srq-+1 Tri+l q-sa +ilTsTz I 1'6.1g e-qrE Siftt qarei r g€
Hq-+roft Fr{q trqn qrt r +d J7 etr+r dTfr\r+.r tqr6-s-qT tqa mng aE
qrd q\rfi FPd-{ sc-+i"tr Frriqlt ilqR iri, r d net qr{ +r.}r s+ grrrs dq+
iR BnuR+1 sdrilE r{fisi r qctr \ra Oblique qq{6.q ilqr( EB I

qM 8ffi1 EE.+et s+ Fnrftrs s-iT-Ji r fiiffi ffiEr c.sa q=r (Cube)

E<g t?111 Fqirrflz qr6 E€ t+ ffi sn6Fr = ! fffi qprf,{ EB I

qr eqfl-i qtqr{l+-tor r"f I
3

ffi 3{r{tr{ = rfr'ffi qr{rilq Eta I

rhrr+l qrrrem r vcr+l *rm-c
qFi .rftTilfl Cavalieri i ctTr ern\'fiI fu'drm 9-+rr qfl€ qq-qri Cavalieri,s
Principle rrftrq t

t{Y qftm Etnm{ *mncfi



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

volume."

sffi sqrg rr\'+l qsfi +6ffir ( \rya snfrqT g-{q(+1 {fqr( cfr flr{{ 6{.
r qr'* qtlqrs . ,rB d ffi s-qrg qft r t 6e r trtrrr \rsfl +fr ffir{
cttft rrft:\rfii a dg+l {ft{ ffi silqrqr ffi 6 1 tml { oTEirftqTrIT rr

s={r{qT qTilrciTr (ln-fl-tr{ 6i rft o16 3rffil6Trqr qa-+1 T{-+i qdqRI
l.;-.-

^lr'-n'6.€ 
r +{s-{ [ (l - n') 6e ri n-<-<rm <ffi qffi nrfi ffif-qrc

., i q.u s+n d qrrpn ei{Erq TI (l - r,z1 q-6; 1

Cavalieri d fuArffiTffi +Tlc\r6r TrTF6qi 3[{kr"rfl6 qrr+r wq} r

q+n ffi ffi ffi 3lrrkFr r qtffi s{rrrer{ {rr{{ rrfr t

3TSr{T

Ir'-lIr'=v
3

2[ t'='
3

q-+e gr rir6n6'r 3{rrffi =2v =2x in ,t = - 11 1: q6; I

JJ

qftrcqfue{TqfrM ltr



er++ Ftrg il?n 3Triqrg r{fl?r rr(r+'r fi ffi qr{ren 3 :2 : l +i ertqrtrqr
6T{ I

ri-drd rdr+t dTsq
d rhrrm +rffi ffi6ffi) ei-{srqr BnuRqJ d,-*.Eq gi ( vqrg Hi qqfi,r
frnrkcrc u{ I Wl furfus+i qrrkn 

+ Bi H, q;g; r qs +erqr 16r
ffiers at 6E{qP+q rrq qtdn 

r

qfr rM FilFfr *ffiq s ( sn{rilT v qg,

lim igi=s { lim Hi= (rMBT*qrsr
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nlo
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lim ,=,rT=u
n->@

srcrqT, 
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q= 1nr'
33
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nlo
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qr5 (rfr : f{rlftrfr ftrEsr

,, 1. vfr : Ts crsd qaT{qfu Tffr'ft66 ftrqtdkd 6r{-66 rr{ qtrq EA6(:
+t qr&rtor+l ftrqur rt-qr ilR Td,

. cr) Trftfr.ruT, 3RrqFril aqr ffi ftrsq rtn rqn rrd r

R. 1u ftwrq :

+l qr*.Flrut

E) Irfi-filT, sRrstl;rilI t ffir

+ @Ff rq!ftrrur :

rF) (a + b) 2, (e - b)2, (a2 - b2;, 1a + bf, (a - b)3 d cltqrG

t
a+b

I

a

€ a-b)

t
I

a-b

b2

b-b

fincftrffiff dlegtqtft l{u



(a+b)3
,f

I

q) x2+ 3x +2rx2 +2x-3rl2 -2x-3,,x'-3x+ 2 ?ti ++ffiF

x ll I

17.

€x-t) I I

x-l

,|z

+ a ---)

t{c rrfrl,il qftrailff ffi

(a-b)3



€- x+l --+

rT) 5 in- a- row tiT :

rns' ff fu{drq r {rq-cT qi rrfr x-a{eT T y- srer ffiq r va.rTr,ftqr* 5-* vtrcr
siqiiiR { cP6-d T{rfir{ rrFfi+e+} t+ <-+ fc-ga co_ordinate rrq vrnei <

m E= rq-s n-qr+i ffi +dqr qBd rrd etnq+{ I B{i{ irsi T{a-qd co-
ordinate lrfi ilTrs1+C T qi k< fi s{-+i iHrn sr+1 {e ilcTr q+ Fs-a-cRT
fr* qBd '.{ ilnsra{ r u'frrrfr E+ F!F-dr$ cr+qrfr co-ordin21s ,.-{ Errn{
ft ft= qg" rri qf<t {q s{frn .rs}, 6t-3 qr F{+Eicqqr ilnan r s{rsr

F+gdF ffi6-t ei <-gr tG.or q<a r *-6t sErarsr r{T-i q-fir1rn si-"ti

HTffirl EFTft A+i ri Frr F+qq Hq qriq*qfu q} Gq GE qrn-sT6r-q 
I

rrqc:
. qr+Td-frlT q1ffir q-6q-{ri crt g€zr t,Tfr-€T F{c{r ffi,
. a.€licT Fqqr vqrqr ailqq qii ffi ++T H,
. \rsa q{rdr \r+-q-{Tn dffi Br+1 RTldi \.+-qilqni eH crqt ki,
. \rflq--6 co-ordinare $rqfB fii qqrgi,
. i{rwt crdtcr q6-n frqr sfr: r( rrt crq} e-r qtt,
. g earn qlFi f e]-a Er*, ffi qr koui+,T srrrfl (diagonallv) Frqrds, +il

T{6 Mr q;re I

s) *qrs r rfu *e:
zr6i !:sur elq€ t irir+1 Ec-qrgan
srqqts eiqrc{qri tie& qsrq qr

*mr1frq:

sqqr Bnwd sra kgcqn E i sft
S Sr ? Trqri hasrgen Ae

(- x_2 )

qft-( sftrfirff stffirdff
1{ 1,



rns-+.iqr 3Terf6 Ri{*q I qftTeIryA giw<r wwffi ffi q-rm rwt qoi
tfrrT co-ordinate rd qqrsi I \rfiw{rqr€ *qr€r (Missile) M(,5) ( q-fu
rfu (Rocke0 R(10-t,0 co-ordinate ki , ,p5+'i 0,1.... +t<r dm{rn snqrd
srd Er 6-q-d-sr lqerrqr cfi F0,t...... rrd ornfu rqi r

w*:t=o tn R(lo,o)qr ( M(0,5) qT 5rs tsd t=r fi n(s,tl{ M(t,s)

cr Tr<g I ZRTJFFR 2,3...... +R qkr s qI M r R E+ t{d BTqk &qr€int
rffi +{6 |

sffi fimqnt-+re (3t,ls){ (t-to,st-f)TTqtsr rqqr Fcg Q?< erns{-fr( r

E) {wr{f,r+} te irrrlfrq:
fi7fi wn Ffl+rrrfrf,o-+i ftfa <-C(a snr{;i. 4,-3,-2,-t,o,t,z,r,+ifugar +rw
rffi afq r

TEEtIETIEEE
S+ s(6-{r€ 3Tsisrri i-{qr ffirs+ I qgcl T{a-+} M vasTr{tn tri-+1

{s{r+ilar{sr q-+1 v{r+] qFrr+fi Tr=R qBa mrrntrrs vqi r w* :x>:
$rgqT 4. 4 +1 (I-ornftqr'r sB T,e r

kq{:
. q+ FdqFffi qrffi cga q-(qmdl rrq crngi r

. q-gar qf+1 \r+-q-{rn 3nrrlT?krl Tffi 3m1 sTl-dr \r+-{a-flqri 3rgrn"kll

rrq ftd t

. qftl5+,r afficrd-{Fr1vr Bn"FruFr n ark TtrrFft tBqr t erqr H' r
qffiql a qtd 

r

. qH vrfr <t+qqfu 1t <q6'n e'& srqp crd *fr n-q:-drt ffi e-trsi I

iz:
q!ffi s-frir q.q., q.tr., trfrfiuT, iTqzn il€ r e+d ffiq-r
(fr+.{q dqr are-rrFrflTrn rtq.+1 E.€ r

lqo {ftra qftreffi M



Y. yftrk:
ilfuq rt=rrTT FrsryPqkc tffins'{r 6dr$,tr rrffrq:
. rlT.n Frrerur ,t+ qlver 6,qr Gft( I

. &( qq.6c+i g*rr rrft $fto<ur r{rsi vETF<uEnF frqil( I

o cl-(rflriftlf 9+rr 6i ar+6rk€ Bqrf,or66 @q r

rtrrd efrremft ffi 1ql



qr5 qr6 : qltlfd ftIEqI

1 silc : ?RT qrd+t qffiq-i'qfa Tfi{rfrrs hafukd +r{rs rr+ qwq E+6(:
6) H'Tq ffir Tdlfrmr ffrft eqr slPtft dqrfr rrqil afi q{ qiTr

TTNFT

q) PrTq ffir siirrtr+1 Tqr { +lsrsqnft quq-+1 cfte{Er rr{,

T) qrgqFi-G vrr4l P* ilcr rqrftrfr.r+,
s) Br1Gq tr{tr ffi6s hfr66+] qftflfl aqr r1urrsd cftHor rr{,
g) Ttrfir mq66sqnft qtHsrs,r m{ rqrftrfr q+ ,

r. {wErr*q,
6) Fd'Tq dEr v.f{tr+T rJsr66,

q) crEcrrk((T srt,I,
rl.) 3r{5q dqr grsq hrrrs,
q) Tf,iEr 1urfr6 I

Y. frqmq{f rqfrr<q :

E) fi-{3ner Tqrq.-se AM q< 3n-.dfr-drt Fq-q qftrB r Hl1-w+r Fdqr6 co-

planner (€ 1 fttyra dET66-+1 *q ttoo E-q rri q+ \.s-a \qrdri
wqT-sfl {+ ETtrft TT"r ftrft qrgfl qirurase} frftirr r{rq( E;ei 1

. vrr"rrq F{.x-q-+T q+ ifio1 690 6qt rrn qqPflIq ft5w+r wrurr+r

frur5s +qr+( E6{ r

. (rrFr r5q qqirET s{tq \r"F+sr s{q Tqr66 TTTFII<R E-€i-( Ti
Eifi TqrE6 T{rd( Eq(( M-r6 qft q6qq 6q1 1

. F{+.i6G quqr d qarte s{rqfr q-€ Ti Mr6 rrg{ sqfrqreq Ei
qariq vqrtr<( s-Siq EE I

. |+filiA crior qffi +50 qr t{f,rq{ rrd rri M,EF q'(sR (ET

(6{ I

. sq"-rrs s-s-iq-fi Ff,"F,EtEF trGR Frq sTqr E6{ I

. qgrdl F+'fr!i65 rrsR q-ET E6{$Ti aga ffi, vq|6r[Tkd sT\.dt Aq

tqR rrftrd cftrmff ffir



Et+, qr+1uft ht-d+,r s4{r ri {ffi *rs-q qifr Tqrfircr {+ {ffi
ffiTe-<r+(qqrd sradr

rrt 6€ Frrfq66or TqrIPd +iur6 r t.qrrfu Tqr6t; T{r+{ ert,ri fr H{q-rF
$1sc 6q( r gf frgwrs+r FWPc +1"rE6 T<r*( Br( rr+ fr Frf{r6
gtr6q E;6(l

s) Tir6T Turt;$ :

. ff,+i +{rcr +T{rc trq Hqr ffi cqflmrfr{ fti r

. T(16rT Td6-6.cr Tfifi zlirqrGrn T+ +{r6G TmR (q( I

. fd-+i sfr qrrqr ri-fir qRftr+ior Ak4 ffi srTar Eq I

dz:
E) FilfrrfiT .IorE6 tP{q, +i-{fi At yfu q\r6i qr{q I F{* s-St-q-+l

rJur66Erd w.rnsqnft *{s-qF6 frE,rm $r* cq r qrqk€ rrqr rrffi
rl-{rils FflIq ilqr r$f{ (qnft 6( r err+} Xqtar.sr srcr ch HTq r
qq'ftr+i T]ur-f6-{li vrTFT q'e[ltr{zr6'Bi 

I

q) crcqr+.{ <t?z-+1 e'+rr cfr 6t+ 6r-Sfl r+rr {+ i[rqr+i B[ r qe: g6{ti
cqf{ frur q-{rs{ ({+ffi Hafq 3fl-+'R-+i qru-c Nrfu ric+] fa sri
k+-ffn qrqsq-+1 vrTrt L e-+q lH C€ r qi arC+t <ft fl C lrrm
qFr+1 sqrg crq {ft qreq.+1 rqtrr iTkE r

rr) T* r s* qrqr+flq At qftqprfi gsmr .rd q1'sc srqrr66 qiTEq{ rri
g<i+ r q.r+ HrE-*Fr <IrE["frF gflrffi rr+ (rr6q qrrrFr66 <arrerl r q+
{SErz s+ m-qrt Em-sr F{rfu r+FT66 fird{ d Tft q-{ri€i ri se
erfr sr Fn'sK firs{ q-qrPd't+r"r6s-+1 cqr{qrfi kf€ r

st {fid-rl vqfrrf, d<-+qt.s e-fiiil TdEl rjur66-dr 9-4}q Ftr I q* :

nq-fler qqre.+l ffirs{ 1

rrftrd eftrnrfr drilsrq-ff lqt



v. sftrfrqr:

F{Hkkd erftr+r+1 qTErRqT Frft frur r qrirt +1ur F{6tti qT
sfuqr{ q{atq:

qETq 1.qr+f TEEqr Frt[.ur+t TEqr mt dunrc'm rtr
h5w 3 1= (3_2) I 80'
qstq
rlEIlN[

$

n\$

Ttdre cftrrrfi qiffi



qra dt : tu[rqF{tra fuHuI

vfitt : T( qra-d BTErfiqPg Fsfuke Er4-66 .rd qerq 6fr91:
iF) ffi-r{ dqT qrtrqrj q({ irqr Frqfsr Tr{,

q) @ 3ri5.tr+1 r[El-EF, qft2T6r ffiT trfr hora t

qs frqr{q '

e') Wqr irfi qr{qrt,

rer) rrE[aF., qftffir dfi tfr

frrc<q5|r(ftEwt:

?F) d qt{ ilznqs-dr{ H ffi 6q1 q{qirr Ern T{rq rrM fqqq-{-q

r{ttr<T F{r6r<r w{E(rm B }ri qfrrm ge r rrQt qi+r ffi Wre
6qr qrflrffi ert 6qsq rrM B I tqrHr rqtt€( e,r{M (Squared grid)

rTT qil{q wi qr${rj 1u lgrr{ :OO0 qrft ffi erffi1 rrr{r+1

ffiqT qfturd rrft q,rg qo3:rn f4t[1-q{ rrk65 r

q) @ 3Ti+.sr+1 +ftrffT Fr+'ra qrzir tffirtq-q r qr* : ir'qn \s E't

kqrfit ffi |q6* qfteTr+1 
"rff,rfr 

fusqqr +s( +,fd ffqs srq rrtff{
rrft ild rrEzr.F tr+lf.rq r rrd E+ qffi &+ ffi qrt F{ETfi qk6r
aqr sH srTEnrtTT qH ( tfr =r{qt{r qP{ frrort{q r t* +qsrqr
Atqe=F ftiftqr+1 qtmerdni tfr qt{q 

r

rT) (rE6,

ftzliF' = '''ftN
qqtrqd ru?Ea,z.l atfir:

qftno.r (Qz) = 'A[ + I

2

qtra 
=rgvinr (er) = {l

rfrrm sftrwrff *trsrrrfi
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--clOr=L+ 4 ' x i

N

3tr__ct
Qr=L*#, i

*a:

iF') ffi rfr{r cq+rien, qTsirs.r, wRnrr6G snfu 6r$Fr rfr{r lT\r+t
qr{q r kerr+r+r HFrq q{66qr sr.v{.fi. Tfterr+1 qfuqr, Eqtr+rqr
Hn{E (f,{rffi r<rr .rt', Bn.q. +1 Tqz!+i f4ftrq qftd6il6qr q€E\-+i
roq Bnffrr ffi erfur rrkq I

<t) s+ Enqrfrn 3nfr ilqrGmn mq"r ofu qfr Ti{ nd +trfr k6r@ wi rp"t
stqrc+n +ftrefu ofutrq qrgil+) *w {& sqqt{ 6e rtr erar qtlFi
qftTor ftror€s r s€ Hil{ET Tfi EFh q. qi frdr ffi dffits Ti-{ 'l

enanrsr ta h+rq I

lEq rrftrd efureTrff slil{rsft



Y. rfrrf{r<.
ot kr i'tr rcmr sfi v{flrm 6rqr rqR w[a-q:
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ssrqr-?Fki q-{q} t
Wtw 2000 { 2005 fi-{cT F+,-i qo-s rqr yt'pq rrm B r

q-s qfqrri \rszl t{qr-dr+1 Tw+.rm{cr ltm,r fi-{ rs[Rlc-+T Ttr+-f6
iqr\'+i a r

*io ffir+t TR"+.A +ftr+'Pd yrrr *qr+1 B ?

qfr Fr6t qEfi 2400 Ttrfi-66 qc q* qfu+'r TREEsi c-qerk+rqaiq r

rr1 Hqrffqre k{ sftEi qtoerr6-+i S* {drq*qr
qfrrryfufi{ffi lqs



ttfd ilr: frrrilurftft mr fuWr

I Et{q : URT qrd+} qarq-{qfu rorrrtrs Frqfuke 4r{-66 rrd <er{ E+€r{.
ol Pr+}qfuft q-{cril+i cf{rTrcr frT,
el wtni rw ffi iluroT t-lr€rria wrrnnrrr+f rftr rrft rq

rrt dL+l rqe rd,
rrt .rftHsr ( qqk+, .rftqvI (random experiment) +i Fr;Til

g.€rs{,
q) Trsnaril (q{ft c{66fr} srt cerrqm+} cfoTrqr k{,
n) clrskd, F+iu-+ rrrrro-+i (ruTrardr fud'rfr +s kaT<-{i

sftr rr{,
q) smlff( qr{r66at rrsrraril kora tur< ffir r*.r rrd r

t. llg nrq({k[ :

al Hqfrft sqcm6'F,

s) Eft ilsr i,EnsFr mrerr6c,
rI) (qraril ilfi (Eqrq.ff(q{ft c-q-f6-+1 qfu.Trqr,

q) qmqfcfi fuiu-+ q-firfisGa) qts Psdr<,

rr) ffirfhd trfirr6.+] r1q-a fua1-q 1

y. frqq{qf,tydfiq:

iF') k+)utfuft {{crfrr6 Sine, Cosine { Tangent 6+. r ffifu qc-+}ur hTdcT
errErft-fl a r sr+}ur hTq-+T t-qr66!fr q-icra-dr€ ffik u-1vm rt+e I

Er) qft aw varq ffi crsrqr€ sc-+1sr Hr1qcr cRsFd rt e-qr${-{ffr+1 +1q
ql{[{fi EE E{ wrfnkae) {-6rq-drn ilq qf6-q 

1

1qc ftrc cftTgTfr M



rr) kffir s'6rd; ftr;R qrrq, fr& .1enq, are dq 3nft T+ rfterur (Experiment)

il{. r qfr q+ftr trd re ilnq+1 rttr e $ri ss'rqt qfunq m qfuqr qst m r
hft-{il 6e r rd Tfterumri vernaEt qftHUr (Baised experiment; qf4q 1 6q
T. 1 ?fu Q sq qkd rifi Lrfiiil qtdqr Hk{fr frr I rr gger q. Eftr
qrdq r q<il Tfterqcflii qrEFqfi qfteror (Random experiment; vt+a r

q'sar rilfi s.m<i rt qT T Bn-id r sti ffi sq;q qft-nq H qT T 6e ri'
qql +{ (Sample space) S ={H,T} {q I qteTur+1 il1<r etf+.r ki-fi
g.rs{.ffir€ e+q rfterq?i trfiT (Event) rrt{q I

q* : S ={H,T} lTg q-;nd6 {H}, {T}, O ( {H,T} EB I gTs{-6+i FEqr 2"

+1 q3 or.iqr E-q{. r rt& Lreniil qi qetrr+q1 qq{qr = zn = 26 : 64 *ar
EE I qt( 1i tratrTTT Werqr1 T(er g r1i sd q.ri,f,r€ sRfur6 q-7;Tr

(Elementary Event) tTiilBi I

Etqr {sl*iil' Brr€A q'fonq al-ffrIl;i sp{rq qfonq E1 ri' .ila .l-sr$fl Bnsi qr
q* qt"nq trtltR errst ffi trq't=r lrelrar qftlrnq @qually Likely
outcomes) qhqi 

r

\rser qftepr+1 Teil- E a] sqt-q61 rrqrfr g +1 qftunq e{wr n@) r {T{r
ela (sl +t qfu"nq (q.qr n(s) +1 er=.+vra d r

s1q1; e1e;=@.
z(s)

Hnlralttr ffirsi €-ffinii (H{rqil riq (probability scale) ffir€ r C qfr
Ereir+r (E{rarilr o r t +} frq qd 

r

qftrc sftrerff ffi 1q(,



ria rrsr*(r,
S= {1,2,3,4,5,6\

?RriFT fr{*er q'eqr6c

A = { 1,3,5}

B= {2,4,6\
C= {2,3,5\ fufr r

qai anB=O E-q F{+fr ArB qlrgk+ Fr*r-s treqT66 E{Ti Anc= {3}
r 0 qrfiFrfos fttr6, E-{r66 ilfrt r

P (A V B) = P(A) + P(B) . P(AN B) ITT A { B qTCgK+ ftET€ trFTI-66 $Tg

. P(A u B) = P(A) + P(B) g€ r zr<rqr€ qlr€km ftrtrr qarroaf Eils kdr<
qfrei r

lgzr frrffir r gva-r rftA rJsr-S<r rrf<i qteT'r+1 qftEn{rflii TTtr qRunq (Joint

Outcome) qt{q r zrcer{ Ifi k{ (Tree diagram; u rrt wrt€ :

lHl
2 r12
3H3
4H4
5H5
6H6
lTl
2T2
3T3
4T4
5T5
6T6

lso qfrr-fr cftrsTrfi *csnrfi



qfu ilrkfircr q-{r$<t,

qal qna cftwr A f.
\reer Er6-(qr qnfra qe-rs e-t qcqti cszt {rd, Kszt +d { q.fdr 6Paqr

Tg-.+T ei'{. | \recl cftHulz* aIrGqI tr€IFFrr rrM u : qr+-qqre Ttft+-{ ffi
gszr ffi Fr+'re ilfifii Ts H rri, sfff,r{ +ft qr+Tqr * w-+iE u-+1 qszr

cqqhffi(rst+'drr+r

qq cftHurqr qffi qgfi affm) cq tfld !T+ g.tr q-{ri ffi rr+ cP{ EM
qq ffi Erc-{r+} {ETrq-dreri +fi enr rr+{ r t+'firi qH qa.+, aH qe

fu1e6ft sr+1-q611 eq q'i ffi qr+ ch 6foqi qo Frg,i qqrqfrrz ft EE 1

44
il cP6fr qe ffi {q-dr€ +ft qtr-sqr rs-fiki fr rri qe fr€i
(rBnardT s.16 E-;rcrrq I q* cftftt qa+ affi qq Fn+-i Tt-cTrarin j ce
qn ffi TcE afirql Frsi vcnqrr i q* ,

Tsft cH qz;Tr q-(rr Aft dd qr+r tr$ rcnaknqr oR arrr rrd 6 EPdi
qrr rrd G-{'6 | qst zrl qirrl BrFrrr yfteTur+T Erznr66 A { B Et r qft \rser
q.fl q<r qEI E-{rfi} sqrq-drqr{ q+ sRr< rr+{ Ti s<r e'rcr-drf ffirfhfr
(lndependent) qzrr qt{q r ersr rrd rri s<r s-cTrqr€ anfk (Dependent)

qaar qt{E 
r

I 2 3 4 5 6

H H1 H2 H3 H4 H5 H6

T TI T2 T3 T4 T5 T6

ffira cfuerfi ffit 1q



qH qran FrflH qq 6t qrd'€qr s-+iefi En TeTrq-dr+i $T kr :

qlri R{ qfu w qrsi
vFcrallfi
P(R(w)= I

l6

=l
4

= P(R) x P(w)

xl
4

qH Tr+ Fr+@ qq *ft Ef+:sqr rq,qtJ<T 6i $ETrqfrr+i 1erfur:

ilfe:
tHE +fiqr wn{ acT $r ffi-dft v+rerraa a{rflEB( e<-qr{ eHurq .r{
Br+ffiH rqilr E-q r sR rrtl HTqRur (fu+Frra Afta.+r €-c-66qr tn
qrsizrsngi rrsnaril t{6re aM iffi qg-qra EB I

cH nr qfu w qrsn
qBTIq.frI

P@t1ry) = t
t2

= I x!
43

= P(R) x P(vO

cfuHrffM

G2

I \sR



Y. rfrrftE{:
6y foafi ffi rrft qrld r€Eqn-+i qrr+1 (T+iq-+1 FiI-{66 1'qfl Tt

ilk Frftr{sR-+1 aftra r{*qr

frq qri-6eai trans'qrq+ qrm 6ds-q rrt rA'+ vqr+i \r€q{rqr€ T<d
?RI!TA'(:

1 qrfur+l ilk"€rqT ril+.r frq iv rtt Gor $ sqq B ? e-d
ft-rI v( vi lt+r wtqrcrrc+q-a sq;q fr g I

1. E,+r iv qr ltfl q-{cm66cr sffir ( ET{r{ sq-+}sr h[-q-+1 * rrft'q r s*
fi'rr v { vi cI (tfir 3t-{crdE6-6T qrr6.6 (l-r+iq Hgu-+r q{ t-{ qFTE6

fl?
1. ZC d ilftI Sin, Cos, Tan tnEr fi{crfr E-{ ?

q)

IR

EG
(i) (ii) (iiD (iv) (v) (vi)

A ABC AB= BC= AC= AB-
AC

BC=
AC

AB-
BC

A DEC DE= EC= DC= DE-
DC

EC_
DC

DE-
EC

A FGC FG= GC= FC= FG=
FC

cG=
FC

FG=
GC

rftra cftTffrfi ffi I \ei



A ABC STE
AB

AC
Cos0= Tan0=

A DEF STC Sin cr =

A GHI qTE

a PQR sre

+ hqrqn{Frqrc qEfi Trrftr Pr+iqfufla:* qrtutr c{rts{ * +d Tqre 5re I
qrd efuhqr ftq.*qr

qt6r,r I

Fr+fqfrH Efrrr(
6ft9 looo 4{' orrnB Etqssr nrrrft+-fs{rc Pr+ffiffi qrcrrfidr q6q(
qffi 1 sq grFrrn Erarqfi ErrERF6, *t'r6, frftrq a;r{-+r EfrqP+rrrscr
qlM +d-{r €@ M r nrsM qszr srf,P{ "d+ sf+, ri qm

ftT\r+f ikq r rsa ffi sffi sq€rq rrqn qlTilfirr s.{qr
{rH qrrQ r q's +rr+} qrffT sff66 {iil qrsrqr q1 1 ss*er d ffisr+}
(srlfl?r.Fr elft tz *a qrrqr (ftcr rI qft {f6} q-{'(r+} dffi cerqer kq r

fr tz *a rrid sfrd dffi r,+,s +a E+ qft {lr+1ur hfr+t rfe fuc r

rr+r srt rftffir ct{ qtrcq* 91 fo+re cg+i cr{q r dfuc{ne{, qrfufu,

E{T, ffiPd, $fte, cr.6, 6kf,r, kf,oqr, ffi+, +fi qrffi ffi
stfr rfr( A{rdF$ qrkq I tffi Sine, Cosine, Tangent q+ r+rr qffi 1 61

dfuq{n€qr vfr6c Tf,+f +{r rftr rr4t r sfiasa o
ffi s{ qrd6{"- { R irr .E'Gr drk6T Frqfur qt I

Chorda qrkq {rq fr qtr+ r1v-+i dt wtrJe r s€
fi+ rrrqrfi Chorde i qira+1 s{rqr s{r$6 r Ec r1r+}
*ffi sqfi s+rr rM r +k too BC rrr ptolemy i
2 o 6) qr6-qr q+ 6iur6-+i qtftr chord +1 drf{+,r Frciur
qtfrr fkq I 1ft16 6q1 ofrftqvns qq* tq +r&s
+k +oo-ooo AD qr $n<trrrr q\.+1 M r sscti vfq+']
rqlrr wa rge vrok fH r sd rrrrftq rrftkffiflo-n
qd chord +i cfr rftr qt+r fqC r qfr n = t r+c

1sY qfrm cfuefiff M



srq*k rrft x er{ Sine rqd r v*+.a qrqrqr ird chord m{ "urar w'
qt{q I Tfrrrirf, qrqirrrd 30 d q<rqrqr'd ilk+,r F{qilr rrtdr fuq rdt
qr-{F6 i Sine d sqq ilkfir Frfr r qq rrq rrft,riffifiF-+ qI' yrq {i TE

ffi664 16s *a {F .rt ( qfq ruib *Q r q<r+} u{ qr++'qq( sr.nfu

{E6 qqqr rTft F+-{R fi r ttooAD cfu $nrc-ftsrt fr qik{ gw+as vt
r qPa qwlqr tsen rti vr+5vr< ilfoq qrqrfl v1fi Fo6'tg ginu5${trq 

1

uvt erqffi fr&.ft{r SinesrqnTrt TFTFFr8TT aR I

History of Probability
The begining of probability theory goes back to the middle ofthe 176 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 distibution
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 &om Christian HUGENS (1629-1695).

These learned men recognized the significance ofthe question for the investigation

of the laws goveming random events. The concepts and the firs methods of the

new science developed from problems of games of chance. Much later, in the 196

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( 165 +17 05),

Abraham de MOIVRE (1667-1754), Pierre-Simon de LAPLACE(1749-1&27),

Carl Friedrich GAUSS (1777-1855), Simon Denis POISSON (1781-1840), Pafnuti

LVOVICH CHEBYSHEV (1821-1894), Andrei Andreevich MARKOV (1856-

1922), urd most recently with those of Alexander Yakovlevich KHINCHINE
(1894-1959) and Andrie Nikllaevich KOLMOGOROV (b. 1903). Connected with
the investigation of the laws goveming random events is that of mass events. For

example, the production of an article in everyday use is a mass event and the

occurence 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 natural science, technologr, and economics.

(*fi : Pn6yslspedia of Mathematics)

firtcftrgr{ffi lut



Effd qelit : (rlttt fr& (problem solving method)

1. sirE : re qr6d Bftrrntd rarrrrtrilF ffirfua +,r{rs rr{' qerq q}61:
+') v{rerr wTrrrFr P4ftr+i qftqq Ffi,
Gr) 'Trf,sr (rIrTErFr frftr.F,,r qMffi EdTFr,
rr) rrrren 11TITTIFI ftrrErC ftfeTor rrt' (H rffr,rfrq

gfra r Frqisr rrd,

q) q-rrFfi VI{TEIIT hftI-+T rAIr llft ftrq{Ur TIt',

g) (rreTr r+Tnrn Hftr+1 q6E ftTtrr"r I

q. qw ftmrq :

iF') tirsr srrTrn"T hftr+1 skq,
rr) tnrFn vrTTErrr hftror q(u[66,

TT) grren sqnrm f{ftr+} {Fr I

l. frqmq.frt rqfirrrur :

if) qfi(qq

ftrerur frsqrf+1 EHrn vtren rqa rffi ftffiro-n Bilzrqrr (q{r, qmurft
dqr ileqrqfi ftFil{ rrft ft sqsr+1 6m r{' Ert (rrTrrFr rrr rrngi kftrqri +
(rrFn srITErFr Hfrr @roblem solving method) r+P{q r fr fuftnqrg s{q lM
BTfukF rrftra ftTHUrqr qnqui qrf{q r rrfura ffi qrfrr rrdr€ srqf.6rf
t{l-tt (Integral part) +} oqqr qh At@ r qrrqr{ rrftra ftre{ur fuT{ h-qr+-flqqz
qflrs{ (ftfrH 

r

srrefl rrrrftrrq t{ftr+1 Tqi rrcf wi* * fr i $ri Ertqr Hq H snrr{+ E I

qtrn-rqir{r,t+ qt{ G{qenqr Bnsri +ffi q-q-F[r srfr rrn5E I q-rrFtT qtk+, '
il.Tr vrrftftd' {.fl{+ fuM vh g+ smr.r C w'a +,tc{rg sr+1 wrFTT

gf,dr qrftr sfffr strqr€ 1dffi T e-rlTult"i rr{ ermrqzF 6rffi ffiq6 I ge-er

qffi v+ren sr+1'qffi erftr vr<qr i Tqq RiB I q€ : t ++rr+1 Tqqr€
6+5 Trrrr +fr 6e ? lii zrrr grr€l-r q{ ffirg ri +ilree-r FTnTf, fr qrser

ileq qrT EBI I

1 \eq Tfrrr sftre{rfr *rsrrfi



ftrr+"& srm vcrgm fuftrqre ftre{or .r+ r-ccr crrd'{r rqf;tl-d qrsr r<.d
rrft sqmrtor t+.rq r fu-a<r6{i-+1 rrr qfr Eenffi Fq q+d r ssqfu
rrrrnrFr?Fr F+q-q, qtuT { P{?Irm6G?i g-frrr rrft gfiur{ rri +rd' hqnffi
.r*r( r q-s kftmz q"{rf,fift aS,qt fueflr n4 fttqr+,'n onq{qzF qo<n6 qr{ nEr{

rft ffi TEr€rr+l B-frz rr+, ftrqrfi qmffi+ vrcfi Tcrs{ t-rft n4,
(rIreIT (rrrTrrriqre (R nE-fr T{(T rr+ r q-*+ F{qnffiirt (rqs1 sflql;r 6,*cr
qP6-q snrstc-ld r

Irrfefl IrrITEFt kfu+f qtuffs (Stages of problem solving method)
g1rtfi q-rITEr1;1 Hftr61 q<orfo-+r TrEr4[cT Fq$rq qffi tnr+ qa qri(
rrt+T 6{ I 61 fr} fu-6pa55'qfi qrft ym sd ikqT (George polya) n rqa
rrt+r rtrgr qqtrm kftror qR q(wfl6 {& Ezrq-6Tk6 ( rr&Rr+} ffr+Ti.qT

srm-Ift qlftB1 t k* Geo.ge qqflrc Em gftmrkd qItBteT q{urF6 fuq yry1-+'1

6{:
t vqqr'erfr (Understanding the problem)

1 d-s{r aliqT rr{ (Making a plan)

f qtq-{r+] rri (Carryout the problem)

v s-trr B-{ (Looking back)

1. (r+feTf 1'* (Understanding the problem)

clreit n-{ftt+'{ vrr€r vqrrm .r{ rrH 3{ErrtqT fqr Aq qd d r s*n
({r€n sqftrr{+1 hfu"f, c|€-d| gcP+-{} vrer gq ai'r rrftffrq rr{sr66-fl rrq:
rfufim yrq 6q1 sffi Tfr'r d q\r+trt sq-erqri q€qr+ H rrrft gH
TtftFi ilt(,tsi | (qsrff€ $F-+i qrfrr Fd-q PfiqTilqA Rtqir fii6(:

. qq-qred B{rd qrqfl STrAs-{.rd e-qrsi r

. * q-m il{n-$T dt{c-+i fr t qnr rq\-+T {Trfr6 d * eq, I qrr qqrsi

. ++@e{ilq5qsit*{ffir

. k{ +ti 1 nsqrs{ rr+ 
1

qrsT {.t oqqr ilH+f orftr ntr-ar rrn-+l tsrr{ q6r 6v*a :

. qqTErr 1TC-4.r g+ sr-qfr{6 {ilfi-€i I
qrd vr<cr r1q qtr-€ r

. glr€IrqT i kgg;fla t

qftrocfus{rff'ffi
1\e''e



. vrrRTqT * rm mrnqv-i u i
o sr[e[ T{nqr{d efiT VTTtr (fir (nformation) Er6 6{. ?

. F{6t qH Wrtrdis g-{ ?

. Brrs3 qH rqTEn"T qt+r vrsniTr Hgd u i

fr q-rk sffiT eq-{66d srR Bil+n qk rr.rR qk BrT#a Fcsrd-d | '
kqrrffi fYreror rri aqqr ffi ft r qwr spi{ilFe1 Errqr qrrorfr
ftTqtE r erzr: r{qrffi v+ren qt( BnFt E* qrfr qtir fiq I sq-EFr<or

ffi tfu Tfl Trng{r{B r rrai yq+r tr€ ffiT Triiltc ffi vlTftreIryrr(dl

i. +qrn HtqT rril lvtat<ing a ptan)
TRqr $n'Fffi6 rfr vrsr rrrftrFr rrd qq gqrr qq"Trgcr qFcE qi aqqT
qqT ?FfE r fl+n ftrqr r{r€n sqrqFT rr{ qtqr ffi qrrq qrrt r Eh{fl-ff
Tr*ren i rqrtrra qq vft' ffiE I Trren vqrqm+i 

"nftr 
+qqT dqr rrd

3ir.F-"C srs-riiq Fep* * t +srem qr6r E ? qfui i vqrErm yqFr.r r{rett
( Tq vrrerrfl fr'rqT q\r+1 fu-ffir * d i q<r tn qr6rqrqst6 ET Snq
Bmirsi fr, ffiqErt hrR ri(T huiq WE r ftrn €qr .rqf knrq ett,qr
aeTr crk+r66 Brq-{rqri Eq I zrRTT +ft dfGFrffi fucrwSvrr w1:
. Hrk+-r crilgt,
. fu-{ qr *sq fuqivr rr{,
. 6fqt @attern) ffi il GIRr w6' (Sequence) ETrgt,
. qqt"r trqT qiq rri,
o ![2ffi ild' rri,
. qglrfuqre +,lq rfi ilg*,
. qq4i rfrrr rri,
. veiFi dfi rri,
. fufq1q srren aq rri reqrk r

fr qrfuT sFilkfr v+ren vrrTrrFrmr ak+rrsqrn qr dP.€rqrc and Trsr+i
vr{TErFr dq qP+q, *ft or$nr sqrum+1 ilftr qh{-{r Htqr rTffi (
t{qrrffi (rrTErr?r rrd'Trnsq frfi w1ilR +qqr Frrlril T{ngn r ffi
+{ r1-d Trffir i46;g rmq*fu6 I

lec rrFrfr sftrqrft *rsrqft



I

i. +sr{r srqtqfi rrif lCarrying outof the ptan)
sretr $fi[r+6] erftr mrsr A+t r vlrrrr++] *-fir r{qT q*m.rrsr
wrarr 6t r*+ r atcr qM ffi Ffr ilEr+ +1qlqqT rr;Fs r Tfffir
i.rftr ksrcrn ifl?..{.F gcrq rrffiB r ftrer6'+ ffi rri*r rqrfir.-qr 3rir.trriF
R*6 ( (fr ffi{ frtftrd rr4 F6+'T q{q{u r n-{.qr q1*1 M
mrqf;+rq q-qf vfluri-€r erfu q-{rl('+} qlffiT ,,Tsrr qqr?Tf,nr{ kke s.qqT
<m rd sqnrm F+firfr { Tr+r€rFFr yg+, qu61 qrtqr o,Rsr fu.csfB r r$67qftr fuqPdfr( qlqrs,+ tr+q rr{-a-( :

. v+TTETFITFT rd+ *arrs-+i qfs qffi I

. trrrTErFrrr r*+ qrur Fc+ u( I

. r++ q<q-{G +Rqrsfdfr wiq rM B ? gilfr 
r

**rF., ,*..E,FFF. m-rqr' ftrerfi qtq-{r3r{gR FTnIFT.FT F'qr+-qrq rrar{
3il?rFFF t-etq qf, Tqrtrri-+i rqrg rr{ gmrPfd rr{ r sfiqrilor rqRrf,sqni
rma ffim s{q. C{Ere ffi qrf,r+m e+n w-*wiu r

v. q-$1 tt n ++ ( Looking back)
Tq-sr+) n-flql{ ffi sirqt ffi6r qftunrrs qiq rft il(
sq-sr+] vqftr-{ &+ 6-{rn lT\r+1 a il fu < qo ekorqre qfu vqnn-a.p++r_a.qPfiB fu rr+( U$fB ( tfu\r€r Fq.frffi aL+,rr6.qE+ srq dft-6r tq dq:€rs-iwfa r 1-q ek+rqre sssmni qrr q& erqr-d..r€r.r4 sfu_q q-i qh
Fe-qT{ T{qdu I q116.1 qft1 TqluFrfir r&+ <urrs-+1 qis .r{ B{Fr{zliF EBI I

tl-++ Frsql rqnrr+fl fr a-a cft rr-uWi qrm;a 
I

T) qftr< ftrqrqfi 1rrrRlr gflqr{ Hffi rrg (Importance of probtem sotving
method)

erq fuqq frreTur+) 3Tfuk6 rrerd ftTeTur+1 srcqT srr*fl wftrFr r*ftn-r{,e-egc+{ft r vqB-+rft ftrer"r Hfu cTt{.* r q-( frfir-+1 n+rrsTe ptrq"r .rqi.
kqrefi-66qr wApf k+r5 q4 1gfi-55-4) *hfi *.q-{qr flEqi rrfr{-e.q T{errfl6
vq*r-{ ..+ F* tr{frr+i kmrs ..+qr *-ra}, r{E r rrikr: T*, Hftr-4-6 61$'rrfff,G h'<'a-1en sd.q 't;i <t+-e
. Fiqi {qi srrgnrs vqftr-{ rr+ oIftrt"-fu {6tq r

. BflEi +fe-+-dr 3q-sv rmet rqrqm rr+ qrfi q<u 
r

qfuc cftreTrfi ffi
1rs1



. ?rqi srrenao rrrftrFT .rd qt+.i G-d rri sTre{rEq qk gq t

. Efuq rrettredt sqftrr+1 ftTkf, Saiur< ilq I

. ftr+'rg q{Tt (q t

. ffi q<r qrm srr{RrET <Fttrq t

. ffirer+ rqff+1 t++rq E.q t

. tFr+ fiftrqT BTrsqi qr€Tr+1 T{TTEn;r rrd {fr FFff+1 t{rm g;s; r ffi r

Y. sftfr{T{ :

+') s+ren TqTEnT f{Rr61 qf\ gffid =nt q<um:oqr{ ryqnur .fi rcor
rrn[-fr"q qrr€fi vTTIEtt;T rP{fo:
. lpzr s-q( TrfrA 120 frzr {-<qr r. 500 qr ffit so ffi t.

5 qffi <rA H-s r qtfi g;ilqr €. 4.s0 sfr'fdrqr adl+1 €s
tri EFfu qftHra ?IFFr zil frEqrq q?e i

. 25 fuz qrqt rrqrg 300 E@TK Frflq 3rwrqr+1 E I Tqrg'+1 flTn
nrtn+1 +fu sqrrql dlq+1 flqd ?

. gt 3rE3-+i sqqffir srq5-dsm Iur;rm-e 18 B | tsffi qgqrihl 3rq666d

rqFrrilq qHr rrd {i vq'qr {-s;hi (-gqr q<r 27 a qA q-e ui
{'6d fl.sqr qrr err$Iilq t

. qffiq re"iwi d qs4 rlqr wrftr {i Ertdt 4iur d fruRirr

q6rq ftrfr ffi ffiil dq{r E11F11 q-6i rafi rqrt6 rr{-fr( t

q) rrffrrfr kreT'r+1 ilftr q'q f{ftr6sa1 (rirqr tr{r€tt TquFr tqftrdd {e
grqhft rnt+q, ?ru-+1 ?F'RUr + frdr i srt znr hftrqrc ftrerT trqf

f{qrfir-sqT * zn<r ffi krrc E;a ? sdq'rrfdlq I

t. *e :

t. rrtrc vftrer+, Frtff[+'t, qtrrk+ ftrmr t+ars *;q, qrfrffi t

R. qrtanffi rrt ra fYrmur, gt' frttqeT$ Trdq tqqrq frie r 6t {Rrqur

gqTE4rq

t. Cangelosi J.S. (2003). Teaching maths in secondary and middle school : an

interactive approach, Menil prentice Hall, Ohio.

1c Tfrrd ct{rqrff *ilsrrtn



qc[q

Nine Stages of problem-solving process

(Cangelosi, 2001a; Schoenfeld' 1985)

l. The person is confronted with a puzzling question or questions aboul how to do

something or exPlain a Phenomenon'

2. The person clarifies the question or queslions posed by the problem, often in

terms of more specific questions about quontities'

3.Theprincipalvariableoryariablestobesolvedareidentified.
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), o) identification of relationships to establish'

and (c) seleclion of algorithms lo execute

6. Dala are gathered or measurements token'

7. Algorithms are executed wilh the data'

8. Results of the executions of algorit tms are interpreted to shed light on the

original question or questions'

g.Thepersonmalresavaluejudgmentregordingtheoriginalquestionor
questions.

fi,rcsftreTrftM--- 1cl



tIIs IIER: rlerd ftRrurfir qr( E[rqr(Td qH{€

*tl-+.r qTftr ftreTur,

F{TfuF+i iltr Ptreror,

grflERqzF,J ffi ftrerur,

enksor qrtr ftreror r

sf{q : Tq qrd+i wr+rfu fffirp{fuc +,r4ffi ,r{ sem 6ir1:s.) qftn ftreruror qR qTuRrIn qertrs+i qHqril ,rf,q) Tfrra ftreTur-r qR qTurqn qei-ffid sErf,.or ske qrqr qt',rT) qftro ftreTq-or qR qruroln qerf,e,+i erTErrGT vrsrtqir FrqfuT
rrd. 

r

t.

zF')

Eqqqqlnt rq1ftfiur :

rrfrkfu f*+rs *ffi rrffiq il.=r r ftq h(R stqd fu eh* *\rntnqfrt fuffi-+r ilT r
frqqrrffr FdqrfiF.qr{ Eq-{' I E+ qh

qrrUIT qT sqftr+iq{ qrn, T#€I qrautT qT qE, fur++'r 1trawsi eTrfud 6rrrrTq r Tqi qfrfuTfu* rdrr rrd' H+H , .t* qqi edqq ftrerur rcf qp6ftr*ot qR 3nqroIo rym, sryf, 6* r ,,hqrffE{Fqrs rqf unun mvcrrr+) 3T4 6*rft $msi ? ilT r ftmG 6*ft sntqfr,,rrpat qr+ l 6Trfts;arqu1 r5fr i oirft +'r+q Trd I at+ rr+) 166 &rerurqr ft qrurm
rngwf EB'{ r

q) rq tcsf+1 BFIT (Case) rftafq r

€ffi wezfuqzfuqrrzfuq ddqr
qt6ql frrerotql fiTqr rdrw €l
fuarrffi r+ qz66- vr_a1Vn7
"ry7s,q7 fuqr dfr fu€rEffi

1cl q&ra yftre{rff frrfirrrfi



ffi q@E r?T atvT tfi @{ rffi airt q'7'srhr tqf
ffi fr'HrETr qfu TA qk anvqt r( wten wruFr gqiTr da H?r €qftm
hvlaffi Tf qre-vn t

frrr+ qfrfrr+1 rrn rfr ftrqor rri Tt+,r+1 Ertqr vfreTr rrifu r

iT) ,rqi rrftrftq F{qrrq-q ffi aqqr t+qrffi qnfrer Bflurflfd

WTqfr Eq, tr ffi q1 r"
. Tqi fi{uT[, <rgrftr qT ffi grftffi Tnrgzdq (Understanding 6-ffi

Erfuq rri,
. fr $n'rEqT'€ EEtrtr Fr{ild/rrR rirui ? (wf'ilr arfue rril,
.. Etil 6Ttsq r+qtrr ?rqt uRurT Er {Tqqrt Tqi qRftqiilqr +sft srrr<rur

.rt,
. F6- trr66q-ri +,gft tsnnr6{ irrrfq rri tk*irqra rffil

q) rrnta k+'rr+.r fi qn qrflrr[d g+tis[rfi] srTurr+rT rrftrfr ftrsr+n rrfurc ftrwr rrqf

qm ffi qR B{rqrc{f, qeT6:{r *d tr( i
. gm'r5zfrr+r ffi kreTur ( Teaching for understanding)

. frguimor qrftr krmur (Teaching for assimilation)

. etTry<9014-1 effftr ftrryuf (Teaching for transfer)

. TqTfrter.F't ffir ftrwur (Teaching for permanence)

1. 55aq7+E+l eftr ftrwur

. arycq1 rr+

. E[(qrqfg lFtq qr{

. dG{tFT qrftr ft"fqTq ki

. $fi'r5+1 P{+.r< ,r[
qn ftqq-ff EtrF6
. t+qrfiEGqi Islfi
. t+qrm +,BrE qfffirq Tft eFttrr rrfr

Tqf Hqr+q+tTffi"rEldqkorg
. ?Ftf ilR!'rr+i B{{ Htr qrd

. Tqi q(, sqtrrrutbl Br{ Hq qr{

qfrre cftrqrff lql



1cY

+st t
. *lrhTf
. AITEIT

. g{friR

. ydrt

.dq
tPrynffi (h.{ s6ryftp65ry61

1. ft1f-dmr crftr ftrmur

ffi
. fr$ T{S+q,1 fi(utT, tfc[r[, ffi tkpf6ffi tBIf+Al q]"IRI rri, ffi,

w44q rfi 1

. qftryftq Y(, (q+d, TItcTqT qftt{fr gi r

. rrHt 3m.fr (nsight) sr< rrt r

. ir;[, frq { qrroTrqT Wi d t

. P1qr+,A qq rcqt{ rri

. fuqpffi yqfud {S;-E{

. Hqnfireqi ffi qfrErq rri
o flrzflfzftffifor{sR Frftrq ki
. f4qnff5lxe6 FrT,ffi qrftr sdftd rrt'
tkqrsflrsrrrg Ecerorrqr 6rq rfi qkrr{{q kerg fuir

t. enil<T(lFFI EtIftr Rrqor

T{rfr qfftrtd r rqi qftffi vsrer
. rrnrrftq aiqrzqoq+1 qPffirt ( Ftrrr
. g.F'qftfurfuff ftrn+r BTf,6 3r+1 qftffiqr rqtr
. Rrar<66d *nrrrft+<ur ( r*rr

qftr+ sivrerrfr st+srmfr



TrTtit 6iq17966)
qfrqm

qfrftqffi BrantiT

Y. srkcr+r qTFT ftrqrr
. ERrqR ffrrr t 3{rz11(

. ffi srlqrs (Drill)

. EIT(ITT (concept) ( TEFa (Relation) qi T{nfu (Review) r rfrir
(Application)

r 3[Efffi (Drill), f{fifl++q (Review) r rfrrr (Application)
. Maintenanceprogrammes

Y. sPde*rr{ .

zF') aqr rrft',m ftrerqremEnr qrfrr .rftrf, ftreTurfiT fi qTt qraraffr yer66 EFfuqi

srtrrft 6i srt gq ? kqrtrq rtfrq I

rrftrfr fuqrurfir fi qn Bnurfl[d qerercq* ervrit tq qercn{ Ea TFr
kT{E ? fur t ry'fr ftfqrt oP rr{atq 

r

rfinqq il6+} Tftrai ftreror+1 il-ftr rrfrrilfr qR BnEn(-{il qwrtsor{ rtrr€
5-ffi rfrq .Ttq;6i ? hq1fryur qatq r

kqr,ft rtqt*flRt zFeTr 1 +1 rrfrrd qrffikr+qr waF.r ffik+r q*
srrFTr66 Fq rr{ s+} r q{ k/i srtrF'r r{rn +6.6 +t6rqr kq{r-s{ 6fu
+lqe fu-trmi rrfi f6srq rr=i qrnq r sfr erilq'fug, vft vqril1a Pcq @ r

rfrrff+T qrr 3fl'ilqr qmnl BTrEnrqr rrfurf,' ftrerFnt fyreror

qsqr*Fq rfatv_ r

1T)

q)

rrfrrd cftrefrfi'*,rsr*fr



wffir
ftiil fuaq RrdilTt,r qrt snqrwF qqruc

P{nrq qrtlrr (Concepts) (qr sq*r @elations) qn Fqrrtaf, tr{.q-qr + .rfrrfr A
1 rftl-frq il"r { frq frrffir qtr{d & Eni vF+-zn q\r+'ifr qfu-Gr rrfurftq il"r r
frrffi ;rqi srm r fiq qrq rri qtr qr rrTErrr E-.t r rs Br{qr rrfrffiqr q+ Tql
fqqq rffiqr <effir 6rkq rrd Erfr+1 Tqiqr( (pre-requsite) +1 oqqr Gd qffi
F.{QlEHr{ T{ ilrq+1 Fqrfi sr+q rrft irft w$rf,+T srTEnGrT ftreror nsurg EFr{

wqlq'r rrir+ qq I rrttq'fuqTurqr k6E h-q|qqrrffiqT{ =Ii{furfr rrd.sFaE
qrsqT laqrffi ftrTot qTrs+ rqlT rrffiE I E+ qfr qraqT tfinftnt ftW
a";+r4 trffi kqrfi Tqi qRurT qT Tq"r+1 B{{ rrnT-€m il{.{rfr T{
(Understanding the new concepts or relations), t{qrff'n T+-6r EIT(oTI, TFEre1 qI

{rr<irr qfrfufr ,r€ widr ww rr{ T ffirqsTa sqqt{r rrd rq (Assimilation of
learning), fi(uTl, (IErftI qr fiFn€ Tqi qPtffiqr gt{r rrd v{ (Transfer of
learning) r fu*-+T ETr66qr rErFr€ rFTrrr rr{ 6eermanence of leaming) a} r

kqr'ffi qftril+r ti qt{ sra*r frrwrdT (Mastery) 6Tkq rffieE + rr&id

fYreT"r+) Bnqrfifd v+ren fr | F{qrftlrs-il-{ rrffiq qT(oT[, (Erfrr m frrqr kTnf
*Trgr karr+,r sffi( qndt qrurqr Fqoi earq q-i q\r+tfr rrfr,rd ftrerfi+r
qrFr fr srur66d ftreTor ETft rrt, 6RTT EERr k6E h'qr+errro F{.rrfu( rrtr
r1fr sqpal i .rtro ftrerq+l qrilra(d gfl-a1ffi b-Trn lt+T ut r zrqt rrnrrf,

fuqT'rfir qrERW Rrqor kirEEFr trqkkfr qr+reril qt-fl qt+e :

o a[rfiTEET qrftr ftreror mq-tr rri i
. furiaror erfrr fure+or ffirtr rri ?

t p61-1<RoTEF1 ilftr ftreTur zngfr rri i
. pryfos+'1 qrftr ftreror +sft rri i

rrff,Td ktqruTq'r sffi( Bnuroilr sqsl 1 fr qqsmTt vfirrr"r r1f +ft
gqrrr66 rq kg\.sT Ert r

rftra cfrrmfr ffi



TrfiT EEr iIIfu ftfqof (Teaching for understanding)

Feilq{q, qftrd ftrerur+t cH 1.fi-e rrH ffi c-qf qr<urT, vqq r
ffi Tr{hrfi Trc +-{ft rmsi tr.i i a} r rqi iqsqTqqr€ P+qr?ff FqeT qrst
rqc Tr+ ? 3r{d (Abstracr) qr(qlr, T-rEftr aw vgsa-aa,ntr s-€.ft cftkd
(Familiar) rnrs+ ? rri qftr'd ftTeTur+] tffi rgq €c-sr'fr | rftrfr Rr'trqEr1

cffi sT{ ch i-qi kqr{q-fs Pc-fl'fu {H'NFr (Developing understanding of
, ., l- --:-new maleflat) I 6t I

F+fl'fl86-qr {qi fuqq-{q q}u .nrw ftru-rn Td ffiuna'r€ q1q1 rr{, rtq
cri, ffifr'{ F{+ftrfr .r+ t *r+f k+T( rRTsi .rffie r q-r+r qrftr ftr+r+-&
frcqrqit (Rfrre arftF+ vsmm-s (Logical retationshis) qrt fr-qR ttr qr+

&+, q-r+r eTnT tr qqi arwnzri qrftr F*qrffi ra$. Eq-{6R (Entering
behaviour) m $ arlq-aq1 qmrfrf, qI( ftreTur rTffi 6.a r krrfu q+ ?rql

ftqq-{q sl'ir rrff*<r (rqrqtr+r <noqrr frM Fff.s-rPrfl rrF.irie r t+qrfu
+ Hta.q r€ 5a eqrr+-+r o{TEn<qr BFFFir { rq-+fffi} qrt4rsi-fr 3Tc-iit

s{-6s,eT{ ffi fu-{ 3nt-qr rrrs-trtg I kqTflt $ m"n, {Erqr r ffi +q
.rt vd ud-<-1 rfi c'fteToT .rffi r q€ : rM qrercq k{rm qr+4T 6-{ ET

+{( T{+T erftr v tfuqtiqrs q\.41'rM 3flqr{ hmm rrfr qq{ *eq
ql+-q 

r

i-qi f{q"-q-<d e}.r rrfig{ qrrrrdrrrtT

lr'+ r rrr-ft qq'tT rft se qrffi 
r

3ttRR e-ffr r{ r kurft* fu srn\-{ ffi 3Tfr{if{fl rr=jqfd r

6qffi T-firT+i ftr<-t cfterlT iTft-{qr€ ch drrfir ilftr .rftA.ftreTurfi 3rfrr*r
e-qrrfrr 6-qff ftr1riO r

d cf{ i-qi rrflrr&q rrrm, (qrr, fiq wH ftre{or 
"+ d c-st Er t{ftqf,

fuler sq-+m'(q rq qt+-er r gsa cftt€rfr, ftrm+ ei kqreffi srTo, q!-+]
fr'fu q+1 cftffi, ftrq-+' il Pq-srrffdri vc-ti6 T(-{ ch s@ | +.ft RTer+-+l
qcrfl qfu-gqr i vq-q ftrryor fufr q+ q\-+Tn fhet-6-6t vmrt, ftreToT-+i dkfiT
{ sl.r+-flt 1rfr a-<'at, EeIT zlrcrr+tur enkqr frrH"T 4rffi qsE?T hPm q.q r

!-Nrft, futnq (Tactful) ( Erdfi?Fi rnkirr {r* ftreffin qftfurfr srqq
fheror hftr+1 6-d]a rrft ftreTur rfa r q-irft rqi F{sq-qq frrerr rr{ rH
k'+TgFiErm ftTerw iDevelopmental teaching) fr r

rrfrrdsftrmffM
1c\e



Ersr Fdqrdmr rqf rttr&q sRqT, TEFa, kar< qr iffi Rrtrdr rEf dt
cqq-qr at frcr{q ftre{Er r-{ Rte-+,66 tan rrfe-{ r rqt urtqr 1 fsa1q6}
hrm \rsa ffi vqrrq q+ yh.qr q\r+t+ rrgft ron.rtt fuy}fufr k{Nfr
Td Ftrfr (superficial) ffr+rE ei Er Rr+,C i rgi CNo leaming) ii vqrq-fl
6a r n-v{ at kvl-aqflt q+Trs frreTur rr+r<r rrfrrfl{r aqf t{qcrq ftr$M
ftt vffi Ed=rr+ftr rqPq( *q( tsffi + {h.q }Tt ffi, sirr-{cr
snrr ftfi qrnsi aqr H q-ffi( srff{ rr{ ErrrFt-uFE.B r E+ gsa frsa-{qcT
Tiart 6rf{-d frftrr v<rrrorrwara Rq cr{+l sr+ pfirff+i .{fu

qErsi 6rd:qr frrr€n T6+rrrtc-{q r

fr"+rmee, fuerqqr ftrerot qrqrr+ qs-;n66 rErc r+ r htqmtG F<i crr
rr.irfu r .{-rrfir qrftr +q trft eqqt-fl-€. *ffirfi ftry{B l

kel<q+1 ffior-6sv v$cq rftner+'sqfl qqr€ Trrsi Er srtirerfiIRr
t{Er{td6 oTr+n ffi q{ Ei}R? lfie r k+rqrdrs +l4 ftrerryd crr +,r{
qrri ftrerfi r M E*+1 srfrt*"cr fr r rrs +-qrr ftrr+ qcrd { rr6fr{rtrrr6
rqt P+qTfr BilFt-{fi qmqr (6+rr rfi, ffi uffirfrd rr{, fttr< tci r
qi+ lrffiB tT€i kqrffi tft6u R-Eilr{Rrert eMfd'rr+ q6+{r rrfu rzrs
$Trfqr ftrer+d $Iftrfir kqr{t€r qffiq qr[r.66 fuqRisqqr gH, F+c<rwm
f{-+,rr+,r ertr 6Fq-+1 fu-+rs rRrsi, Fqqr+drt frqr+q+1 rtr{rE ilrn
vqqllffi qlq rmsi r Pqqr{tqr GRrEr 6qrtr ftqR rr+ erqiTrfi] t{sru rrfl-s+

flc-fu r qe-crz E'ilrfit ftrerc-drt q'ser e.6fr{H s.qqr k{ s{trfu I

+r+r ilftr qfti ftr+Tur+] qgzr 9-{q qer+T iqrt-fi k+Rrrdrfi frrqq rr<i ftrmn$
fid krrg sffi Tqr+qq ( qftqrdT rr{ aqr fuqr+-qrq{r HPfitn or+q

'rd dffifi 6r{-u r q-ror erftr rqi anlrmr€ Hqdq Tmrsq aan rk qsh
ql{ T{rft F4flrq qftfuft/q{sl6'r gr5m'vilf{orertr ffi ggar +rm rr{
< q-s +rriqr F{qrffi rqrf,-dr€ si}ftfr (stimulate) q-SB r

Fr1i-{rfr mftr ftrqur (Teaching for assimilation)

+I ft\rsr Tqi rrflr'frq EITIuTT, s*r+r 1 fqArf,66-+1 Tnr{qr€ rrkcrrgi r
q{-{r€ srmrrfi qrsq (H qnrs{ Tftrd fuqTur+} q-+1 Tclqr fr r crR
nrffir€ fi,(ft qffi r a'+t qrfi t{T"rdl rrftrd rnr€n Te trr rrftrfi

ftrgurfi] r-qfi s-&+ ftrr+.+ FiqR.rffi q-g r q*il qrrqr fr-qn rrft Rrmq
Ir{ + Frc+dr-6r rrrftr frrerur (Teaching for assimilation) fr I

qFn yfumff ffi



RTwT |\tqrf,d * qrurqr ffi Tuftfif, il?r, EnorT, Frrer< flffi sffrr
sqi wrq qi er+sr r+q rrfi-g rffi ffr+6r ?rqi fusffi<crFrtplil
rqRt crr yrq Eq, qR( d frvrrq<r€ Fdflff Bn# wrq rri, sttr
qftfti r rqi m<on, sqq, sltafu+ {rffi{d ilrr rEA66+.r sfu6 qRfu( Ei
++,r cr$<6 r qqft ffi-+r qffrfrq tmon, rrEFT ( Rramcr* trqtq qqrcar<r

sccT F{Trrilr EIfuq T+ q1ul + T51Efi ft1l|il (Assimilation of
understanding) fr |

qr{qqT Fr+-qEI E{EGd Effi ilftr frrro gwr cc rfilq; mr g1 vfu r*
qturfl ffi i +r'q qgr qqnrcT qrr-{r{E , p1p+t n ffi tsrrq
P<i, FqrnrEor m-rrqr 3figfir G{TET 6ergr rcm rri, sqffi t{rfr( Aturgr rr{,

sft6rrr+1 rn'rftq iilrc-dld eqP.( rr+ qE+rr rr{ ( Tfr cFt F{t{rf T{Ffu |

Tffi rrftreqr Frwt'dr+,r 
"rtr 

qFrrqr qaT{firi F;rtftrd rrt @irecting study in

mathematics) Y*6 t

fr qrsrqr nff,rfrq ffiqrs ( srErr+m * ps+n Fmrqi'm-i 6Pd t{t{ri P<i,

ftrer+e snd W +.d T{rs+ $r+ rre*a-qr ftrqq sq Etrfu r +ftcc
ffi vrsr t.{ rr{ + frrsr+-+1 q-6drr +".(g{, ofuqq ffi s{sT
IrrrrrirFFFr et+ qrurfl (tq ffi ?rrt yffi+t E-6< qEF6'P{i, sctEr;rfir Etfi
qrqfi Frtcl{ H sr FE+.r ri rr+g( r rd rrtcr F{qr{ql vrsnrlc qftftr<

ffi, Hftrq qr+ qftffiqr r-rr€tr TrrrEnr rr{, Hqrffid 6qfr ffi ( Frcrer

FqA qqfi rr+ qrfrcr rrs qrfrq I E{ E{r rrfrrd Rr+lq ffi ffirt E{
qrei r qfura ftrero'e Mcr'6 qr* qrrsr vcrqr{ rr{ rr+cr ff{ TTsrdq
trqtu-d frqrft+r sB-{E wT iln€ tsRrffifi (qr EqErRriq?F ftrwor.rffe r

rrFrd ks,r6lfr frTliilr ETrs+ 6,r+6r iltr q-s r+rc+1 Fr{ftm BTqfi (DiEcted

study) qFilrIFF EB I

enql"tFtEliF[ qlFf ftfHf (Teaching for transfer)

kenff'+ +a rrt+,r rfi,r-ftq fftufl, sqeq, frrar< ilkqr q\.+r e{kqfi ctqrrs
@attem) qm mn€ ar+t qftMccr tr,ffi rfr{r rrt T+ rrftrd ftrwr+1 q+I

v{q v{si d r qfrm g6q-+1 vqec s?rq qt{ ?rfr 61, ffi rrqqT

vtqrfr+.<gr 1fu616a] 1Etrf,ITIt Elftr ch hke Eq t

qfrracftrerTfrffi 1c1



fisrrr+i ilftr fuFrq atqr+i we-dtoTEra qrn+fiq .rtrte 
r

rrftrfr frrerfi+i c-6-dT.f fl4 cfr .rf,r6.4 ff(un, rlErq { ftrar<-+} uqT=ftE.{rT

'rft mt- nqi qRftqPffqr rd-{T rr-{ pf,{Fffi qerq.{FINT il r qtr+T qrfrr rqi
r qT6' qftmsr erq vftfu'a qc-6r Efqmr +ct vqriffi +lm rr{ r
Fdimftds Esft T{Tr vrrFkTrrc ste-<rt*s ffi rr+ srft s-flid rrt srsr
ftrero-dr€ ckEti Eq , 6er+'t kqTfu cftFTf, ffieflqrd {rcr+filT rrd,
*q r FqeR rr4 ffi6-( rrffi r q-qi cf{ftqPf, r qfrka qftfo1ffi.r (qq
+r+q rr+ t atqrrs cfr-i irrfigi ar<fl?n'r kf-qr.rrffB r

fu:n,6+i eTqT<Rur +-ct q;g rr+ frqq-q.r hfuE kdrfr qh yfuqrrq qc-6r

u-1 r qft, ild q-q1 Fr+sft{-diari st-iwkd E-{rEqqr ftior-f.}T .wrrr<rr.r 
6iffi+, a-p-ca-+i kar< gheory of formal disciptine) , ftr+'rE-+T dqftffiq sffT (fr Er qqrr rrqqr ftr+T-ffiT *qr?ilError q.el rr+ (fi?r€ qr

3rq{r+t f+rdrc (Theory of identical or components) { ffiTrd{srdrt
sTcr++arrfrr i-trqr ftr{i qTqrffi kar< 1Theory of generatization) er{
E-\ET.I qrPTei I fffi grTrtrrq vsrrft ffi iTr-sil+ T6-fr q\ cfr.
ffirert=flEr<ortFT ilrftr d Pfl-dr=fr-dTt i rqqlr{ !r<r (+ iearq+} qurq-r
Tft ftTero'n qftftsffi srTfidr er1e.n wrwi.ftreTurqd q-qfurf, qt tr* qq r

qrffi qrftr RTfilr (Teaching for permanence)

ksr'fr'n ME'r qn{frq ilrc, frc r ur(onfi Wiilr 6ri{-{ irffi st{.m s.sft
e+rks +rrrq q+ rrn rftra ftrq,r+i er+T vrqr d.r fW tqffi q-a1gq

<t+qq qi ird k+T*Fl {+ efrtq-s €q r rrftrr ftrer+-+1 r-6-d1,f 4d
B=rop fu#m c'fi rrrw, nq+r, fic a-qr kar;a-ilr{ e+r& e-{r€ krsrvr
(forgetting) 6-<-+rz tq ai r q-qi urflrT, sErRr, *c acr fuaT<rqr TqTfoq ar{q
rri Er(qr( su{RT (Drill), SilTq-dt+-{ (Review) r sfrrr (Application)
@ar
kqt'etr'i dtr rri+T Errrort, (Far+r, kar< aqr 6cq.r sIaar t fi-gtrr +rq-q .rft
gcrr enka +Tm rr4 qrrmrr 3rrzrrcr rTltE-.flfB rqd qrqreqd rq$.
qP{€i | {tr+i E€T sir-q qffi ch-lt-flo T efuh.qmsq,r e-qr#+<q
(Automatization; or+r r{ d r

lqo qftmcftrerTfffu



rrFrrftq Hr?r r frTqr FTrk€ ET{rlrrd fr<rr++q @eview) rrffiE I E+ qh
rnEEF1 q61qi t6r55dnt F{qf6il r1.{ Srrrq-f,fffi .Ttcq I zrcqre qr&n Frqil
6rkfr rrd ( hqa Eniorft qr< rrd qrq 6q r fc+rgqr ennr€ zrrm rr{
qffi-6r qr66s,r] Tkq r ?ntqre qraln ssrT arPfffi rrd r t*qr
qrfl+rft srq rrd v(q E?g r qsft r<i kernffi HE FTt{r{ ki
rTfi'g r ccft ffi SqnTfun T+aaft 6rffi qi-fir rrd 116+{r rT{

ftrsr+.+1 qrfu€ d r

rrnrrfrq fr1-S6qT FTrk€ EI?frT rfd ffi'EFr fi(olT, (Er;Ef, tfftrfr ( ffi lfq'Fr

(Application) qr anBqv-tu r frr<t rfr{rqr arwr T€H fi(oTT, (rgr?e[,

iqilnil T frqars srgrg ( iFTrr+rT iqrwr ilffH Eq{ I

katr( srgrfg ( 5.{ffiffi qttr{r.fF,ffrq fi(slT, (r=[fr[, kdrfr a ffi
q?qr4ftrs (Maintenance) TTcFFI Enftr rrk€ I BrrE- Frqfu( rffi rrfurdTq

EIR,TT, frq eqr rqfrrrsqTt f{ffpr Ef,Ere ffi ar'qr trq Ttrfrq Trcg r t
6r{ qffiq frrq, frq < qr<urmr{ BTqrqftr+ q?H erftr err+rqm g 1 rrfirrdTq

srq, trq ( En(orrn ennr€ Er{rlr rrft sffmr{ ryrqkm rrd Frqtdfu( E,r4ffi
rrt effirrfr EBI :

. rl-td1of IITTuTT, 11I=1a[ T fr qH Tqr+s rrtqdE 
,

. fr ol-d-tr t{qrrqtta E{arft + Enftr ffiil rFir+g,

. fr ?Frdx-q Frmtq+ (Diagnostic) ffifi' qreqkilffitl-+ (Self diagnostic)

ffi,fB q€qre F{qrfi6l; BII*A BnHr Er'{frft qiil Trrr€q q;T I znrqT

hqT-ffi sqqfu1 k{1ur od *or.rfrts r

. frqrem +q ht{rrr+ qFFn +,q!flt ftTrq q( $rr1+'r urfu g.+,
BTrzTRT qrqrffi qsrefi rft gnnr+ (Remedial) ftr$r"r+1 wren
,T=fqrb r

qft,ra sftreTrfi M i11



rl$ri[ : E
ilffiffirTrftr

Compete.ncy 6 : Selecting, developing and using instructional materials to enhance
learning

Total hours : 30 hours
Total sessions z 20

qrd grr : {tftro ilTffi Eila, ffir T rftr
Rtftrr an?nd qqq, silt ( tfurd ar4qTwT)

1. tsE{tt : T<r qnr+i q?T+rqfu ffi{r{trr6 ffidkd +,rdE6 rr{' qrq gf61:
iF') rr&rfr Prrq{qqr frfti-fi srrrrfra*rt rftrflz gi q,r<rre, frfirfi

qrrrffi uta r rdrrqr eqm ftqrf, Et.66-+i Ertqr tilrrd
FTqr rqd rrd,

q) rrfurfr Fhmrrerr+i k+lff, wrpnril l gqdlffiqr rq 1

1. nw ftwr+q :

E') +fbrfi ffrr{ft+1 Tftr
q) +fti-fi srrrffi sfra r sftrqr tqrt ftETi t-r66,
rr) +fti-fi HrnFffi P+ftrq,
q) rrfrrd rrtrrnrqr r

t. ftr$r+qnt rrqftrwr:

iF) frflffi wr{ft
ftrer+' dsrr tqreffi ftrmor k+'rtr+,r qrftr Ffrrr rfi srrrftim + rlfbTfi
srwftrc 61 r Sfir+ srrrffi rftr+rc rrfrTilor qtq P+q{f,q-d6ini qt{
v(q ( T6q 6s.qqre ftre{ur .rf vm-q r qrt4k6 aen fuqqrEak# mo} rrtra
Rreruror ffi BTftrsrfl +fii-s sm{frFs FrrtrrsTqr qr5i T+(66 eqhr rrft

111 qfrrc yfrrmff trrsrmft



o-r{tr{r h*fur rrd (t+-q I rREFFracFr +,q{tr+,r ftrerfi_M?Rr hp+d
*ftr+ qrrrlffi r+rrErz |{flf-d6+f rrfrrdsftr+i i?Frrilir trrtgfl Fni,
krrsr qrt qffi{ rrft rrftr< ftrdrEsfu sr}rufi wns{ Frzilrr TcB I

eFr+ sT eer d Tq66-+i r+rr*rc 5i fufrrrsr fif|r+, wrr{fr66
q-fl{ qffiq Errofiila-dri T€ cr+ qf6€i r r(6r qrfu p{rq.od.r qtrR r ffi
q6-ad q-+6 

|

q) s1ftr€ Trrffi qnq
'gi F{P+€, d efum,,:q rrt qjt{€ r y*q rrt Erff Td , m sfu.ffir<
ftreTmil et{qr qft sftr+ T._drf arP+q r rrk krr+} erftr ifbr6 T,*,ft66
3{Frr{.F q'48( | kql-ilq ilffir rrftrfr RTeTur+} n-qcl Tqi trrsn Fqr fraqrqrd{*
qqtrr rrftqr.., fr 5+ atg (concrete), qf*q (semi-concrete) { trqnPd-+
(symbotic) t ft qat &ff (concrete), r 3{d+s (semi-concrete) Tlrr+t ilftI
rlfir+ srq,trs q+ &{ r *fts*qrr{ftr.qi rft'*z q., rrftrd ftrer'rcr t*Hr
+ta hqr+elTqT; fuql$ co+rFrar Efu rr+, .Iffi qzrnrirriF qF{affi
F{+,rs r+, rrftTd P{-6r{-flE vrq, qffi , kaenfr Fng.ir ( srrrqr rrftrd
frreTqcr{ rqn-+rt q-+rg{ qt+-E 

r

l}flr+ ffiqrffi rqhTqrd gA nr+<rro<w |+.q t-qrrs-*z rwrcc nfld-ei:
fifk+ qrqffi rtq erEzt :

. Fq-fl{lz6qT{ ffi s*rqr qrn-Ss 
r

. Fq-qT{tr6-dfi Rre{"r fuarE hqrfifirq-rsqr nser ffirrr{ft 6a5ga s5frq
rrle r

. isFgdlrtdtTr€ s-drf6, fir.i H Rrd.frqnffi cfr trm $rd.r
T-qr-i6

. ql-{ qFrfi-q'etrtlTrrs qft s-cq r vrq aft-+rEre yqclTi.rrq}r.yr{g 
r. fuffi'+l qRTnEGor{ y*rrqr qrg-{ ( ett=rr<Rq.rd.rrrfr.r Tra r. .rfurd Fq-+rE-"flri ttq+ r |ffi q-.rrgq 116*rr qr(6 

1

fr.qnftrcw rrftrd qk q:Frril?relrrsrT g+rq qd.Frqtrr T?E I

rr) qfun fuqT'r*r qrftr *fkm ffq..ffi enlE r s-+'T mi rsn ftqrt qrrrs wu{a
*firfi {rsft +-kfr q'"{ciu ri a3rro-o'r q{e-6R rq-d.r{.qP48.

'rftrc sftre{rfr *dnr{ff
11r



rrirrfr ftralrfi T+rr q{ti r1ffmr nrrftro :

. s?l.a.q'ffi 6"<v{8, cr;+t vN{ +fi srn grds r

, srl.rt-ffi'flEr+i, rlq r 116.T gy*a r

. ffi ra{r, errar r rrrwSvrrfr 6y.-{rl r

. v}sq sftffruffi ftfr{a eq-fs r

. zr},c&q cF) r ftr,t-s qro-+} flq-{s r

" rqhT'r{ {'rfi.rftHor @ mc{B (rfu Eftr ?rdf qlren snYcq+ql
. r{tq q;ffi ffi.rF qrr6, w-{rqc+ qr4ar$Eq-qft s€ FT+{rc

k1*ia r

EI) rrmn fn-ro srmn'Eg+r rrcror qi'fri."6rFc
. Efr(q eMz*fi'e-<qre v.rq-Ift rqn rr{via r

. srsfrfrr* <rrEtr aun q-qhr+t ffirrrfi siff-fiur.rft W.rd rrryrfu r

. w{rft rrq r q-*q rr{iil qrftr * ftt6r, <<rc ={r6d qftqr rrft rrftrfr

r+.rcnfir Frqiur r-Str I

. d-fi, gvr, vrfi Grprrqt n Tffi rrft qrtrot uffi r

. kqrffEIa-CRT aqn qrfiWr +ftffi mr{ffro.qr t.ffi ;nc y€ td
{iqc-(a I

O rrfrrf,r1k6erq-ffiffis{
Tfrrfl ftTfrq+l fr.:{qr frTstE qT kqr{t66qrc cftr Ei qT.Et qmft66 frieffi
srri'fus g r rrftra Sfk+ emrffi frfuq fuf€xt erftfiq rrftil+} qrtq r

fifir€ qrrfrr6'sfqd BTrqrrqr frt fuffi qrft-firr qd qf+"o.
. q'artrq qTq"fi

. s-ftraq-+ ff{,fi

. ff{+frd-{ vrrrft

,re-gra u'nfr'rs ffid-( tcrft, tkri[, q,n-s, Zr{, nr-fr, wrge', hM, +q'rt,
*Csfr rd{rft n+ qiBiq I T{-d} q-flar SeTftT-€qr& ffi$, wr+n'+9, qt'
f+rrs, +qtqcn.n-dI 5.srft qh qs qrri< ftrrr rrft.q r

rrfvn rftrgrff ritfimfllqY



st{.i;fd6 wsFnrs 3r<FiT fuqr{l-fi r<tarfi ffi, cr{q5ffi, qr{Trq,
qffsnr ftwrr*rrmft Scilorls, pdnnrrre, qrq,f;r+rrs trtqrfr Ttcr{ r *
qrrrfta:rssl qEFFFna ffi rfr'Ta Rmrrcr mnr sreg r

rftmrs srmft q<Ftfr ffi ccttl ?ri sr$ftEc c*r{ r r( Sftrdrcr
qqlnrq tl HFrftrF yrifrnrr+ ffT,ftru E{ T{ ffirrftlr sftr ?rft

ffi Tftrfrq m!n6rs, ilzrEs, rrrsrtcrfl sq,ail Erkfi rr{ rrg{ r

+tT tilil {tfuc drrrfrHqef,llr
6r Til6r {tftm$ fiqifr Frrfwor srm ctfi'qrqrf aa mitr<r rnerra €q qr{
<mq:

rmqerdt!fr qFnrqirfl ftrr+, kaffi,
trtlrq

...1,,.,
tT-

I w* I ----) l--.1 --""-' I 
--a

I
+,qilfq,eTurqT y+q

rffi' wi( ffi ifr, qTdrar insRrrr ,n{+rdr+r'ffi $il , dh
firilrurDiilin ilrnqT frfF6 {rrrr} Frqiur+} strq rrq rrftq r 3rft crr ril strc
$r'r+ trfr smfr+t Fsrnfi rrfug I srrrft ftFilri{cr qftr rg.66uri gtrrcrf,r,

IF, ffi rorrfr qt{ rrflq cr<6 I rlfbro mrffi frqturfi r1e qftffir
p6q, fumff, gTqr{fir qfurse+ E.q r *ffa (rq+ furiur qrnffi
oaTr+tficl rfrq rFr€ r qztmdt 3rrurcrr rn?r {rrlfus.+i wr++rR<r Frufrsr
q-ffifrs { SE+qq cr<r fq r fr +i qrrrqr sfiqcr 5-{F+qrr rrffiz;nr{
qfifFq I

qftm sftreilfi stdisrmft 11{



qftrc yftnrqr
qftre rftrvnm qH rfrril+r {ftr+, ilf,'frrc rrd ErS crr r$ rftrf,
fufr2&rqq .r+ Fqfu (approach) qft fi qs ffirri( srAqq rr{ (exploring),
ffi .r+ (investigating), qk+-dlTr firgn ftypothesizing), rrftrr Ti
(experimenting) T 1Irqr+firr rri (generalizino shqlE6 rfut r y+tl{Trqrd
crEmsre ffi rrft,rftq ilr++1 e*rr tk6 +fiqT 6i Etrqr {}qur rr{.
r6a k<a r rrftra rqrivrrqrqr M?F &q rqrtx rrtrr rrft sfu.q 6Tcr
*Triri (manipulate), arqfr rrt+r ttr ffi, Bq'fi-fi rri, Gnqt yf,r qrflgfir
q<rrc td { qr{{qriF ffq fuFrg rr+ +6r crq .rdE( r rrftrfr TAqHnffqr
ffi in++ rrt( ftrd 6leaming by doing) t-fl frrffi+i {kdr +fi
qqq-{+szq6fi+,dH 6qqr (ffi r rrftm y*qmqrd g'rdftrf,rzrFf,f,r* ildsr
tftGqrc sq rd qt6q;

Att fifCf (Sl?fdl (Involvement at a concrcte level)
ffi {Ed qfu.qr (abstraction) +1 gq rrIIT Tqrrqr qfu *{ il6
(concrete stage) sre k+IE rrffB r F{qt6i,-se Tf{r.ft6G/gq..ETurEr5
q-qr\r( 3Tr+& dw, wg+m ?rk kff t stq crstr{S qft cH qftril
p*6 m{e, (meaningtul) qqe r 6t( ffir{ffi Tftr kfl ffi t4k{rc
i.Tn+l qn qFis E{ (*i r

qtt f<n (Nonverbal communication)

6f{ Tmrft66n qlT Fsqr(+i *+r r<rc rfu r ffirr eqr{ kqrffi E+
Tlren sqr8r{fil tnFr gqr[6G i[r<6( | RrF6+ ct{ ffi qrqr
Trrt+-{ sffi l@ ffi +qr+cr rr{ vsu r qr+i ir{ T6rE r
*orE (reading and verbalization) qr* sPrsrq-{ q,trd qH fu r

qr[tr{ff,IiF TIFFII @ositive setf image)

r+rr{n-{r p4fuEre +6 Mt qrd effiilrryffr qr€ rrfrqr +rc,T+f{
r rrFrd fuF6{ r qn lffi rFsc an++ e+ r+Ci-,{C+1 q(crfi FR6-( |

mqtHrr arq rrd'F{qrfi"f6 rcr*tg.( r +ffi gt Tqrft+il Rq.d
qRrFrFrrIT ;rrc rr{6t | ?Rlttra g-+r6.ql qrgP{rsRt e-qe r rtr<ra rrftra
F{rfirteft qft m+nrm+ qrf,{r+} qfu EB r Mt +m+tar il,|k rftrreq
yrr+1 sr+q 6i'rw wrfuc.rd rfr fu-a r r*rr rr+dr{ r

R.

qftm sftrmff M



Y. qfr,fft{ qfqufihreTff ffif @roader view of mathematics)

*ftrd qrq{ffi rfr{rqre ffi Tfrrfrq fl-GTraG s<tffi rfl\rT
TmS{ I Enr6<ur-+l qrftr Frffig rfr{r rrk ffi dq, hq,
q-Stqd qrflIT v,nffi qqrr;T rr€tr{ I Ttrs{ftectt ffizrd 6'rrrTr

kqrffi rrFrftq GfqrtrG, ftq66 qErffirtqr qrd ert'rrqrc krc1 r

kqrfiElsn qE qrfr qr<un66 frqirr ?r+s{, d Tft q{Tri',

krenfi Eq r

v. rfttr<r :

ftrers r<-"rr"Tr€ *fii-fi grtrft e+{r .r{ qd Te cn6r B irt vrrrrrTT +tc qPs?H

F6 Tn srn Erft +tkr qrsffit rfr{r Ffi{r + rrftrfr ftrsq rr€tr{ | *tk6
wr* ffid Et fr ( il{rq+l, F{.+qq rrt+,r ittn-+, ffi EFTt qqftTf,
Ti T+ Errqr qqnffifrr wre rr{k{ r eqr€ <rGTrrng znrd gqrq k1.Cq ?

rrfr,rd gftreTrff $rtrff$ft 11\s



qrd T{ : iFlIEt rr(prq{ q1firfrq ffiq1q r(ttul

gFq : Ts qrd+1 ffi{r.?l-re Frqftfua 6rdEG rrd s*q 6iw1:
6') sFrq rfirg frfr qrfu+q'ilzrtG qftsur qd r

sFrrr q<Trq( dfi qrgft ilzrEG qftHUr I

F{IEERT6| lqfi6<ur:

4Hq qgrq( g* qfufu ffir7r6G qfrfrur r{' ilhg r +fr gqrro,rFF ilil
F{g\r6r 6( I TrFfi alftr 6r+drg iT{, +t, Fffi, tfttrs, fffi tq, qr6? t{,
qnr+-q h, rrq ffiT< qT .rrqr qfat 

r

1. qgzr ftntqrqr rrta'r srrffqeFrurfiFql ailg 16oo qeg I

i. 5eu fawaq :

4',)

a.t.

;F',)

Tftr{T $fuer6 stfi'ilTfr

:,

F



:

R. Ffitcr+i frrffi qig lqoo q6i 1

i. fu5uo,r +tur+,r q'rr+.qr qt+,r qrzr+, f{€ +1ur6r Tqrqre vqfrqT qdqq_ r

rlfrr+ eftrwrff lM 111



y. HrI-q-+T mur6r Bftl+,r6 vqP{tfffr Eq{ I

{. fr{w+,r qftr+,rilc TqP+Ennft EB( I

Y. rftfrsr :

EFr{rv q?Srgr cfiTqfu qftqE6e1 vftEror + Hr+ g,rfr{ft B ( ? Bilrg,r ildt6
rtq*qr

cg 0 c

I

I

,,rtl.,

?oo qtm rftrsrff strffrrft

I
r---r.--z-.rrl



t.

.F',)

qr6 #{ : r'Ftrr rsrq{ qilffi{€, ate rq1 ilfr t ntrrfrt ffir

vfrc : qs qro+1 Br:rfiqE uaqrrfrre hE{fukd srdrc rr{.sqq qfr61 :

.iF') iFTfir r€r\ry {S[tl-r6-+t Frqfur rr{
Er) +l,rq.tre fs rqor arrfr r rrr hqfvr rr{ r rtrr q.+ r

gw ftwrq:
?F') 6Frq T<nqK {$1.ft6+i Fqfor,,
<r) iFTq.,FTre dq +q+r qrfr t r1.qr furrfur r

frrr<rqdt rqftrrw :

;Frrrq qQrq( +rf, vrrw+{q, Tqqer1-.r, Trra1qryq Mlr Tf 11ffg I zRti61
qrftr srrorrfi srtrfur 6rddC' Er(, #*, w, tkf,, rrt+ tq, qrdT qq,
qTfuq tq, rrq FsrP( g;( I lir{tur rr+ irfr+r kTqr furgg+t q r

TffiHq

rrlrr<t1.ur+i ftqf"r

fu ofrr*{'_+r{rr,ft

1.



rffiqqEr+i Filfur

qqtsrqrrfdf Frqfur

q) +.ntfrt o.rk re fcgq+T dgfir erffi fil{fi{ rrd {rfuB I ?rRt qfu qr€rf,r{

q@rq( rei ffilT rrd qtdq t

Ro rrftrd sftrwrfr ffi



EilTfr

trnsr<{ E1tga

atsErql q{

*ff<rq ar4efF5{

_>

Errfr

rrftrfi sftrenQff trcsrrrtft

iil

frlrnq grmgr
101



aivilq T'rirR fuolqB

fi q*rs'+i rrerfr ftreTorqr * wmF'dr ET TrB, tq qrprT ftreTuror qrftr
EFvft e?frrr rrt i e,rr€ <tTil( H I

_+

fuEqffi$E

Tftre cftreilff d-ffirqrft

D

t

loY



. *q rs6r nr{rdrE wt*i frtr',q, srTzRFr, Eurer +i g (v- E + F = 2)
ftreTurE6 qrftr r+{r .rd +sq I

. Tf tffir vrqEF[w+r rr{rqra 45o, 30o, 60o, set Square Frqilr rr{ qP6q 
r. q;rdrg gra+1 Gq{n sfr{r rrt 11sTrarflI PfreTUr rrd q|sq 

r

sGrftrR :

ol *s rq6r qrrft r rr{r Hur vrqt r s+rr rrqt qrr htri g<rre frr*
ildr{ ?

q) qfr iTqrfdtr fi rtqras PtqiqEF) ffi sqq iFrT B Ti dqr{ * r{g.a Iqi +Ffrrs sqr.r+i ffi rr{eq r

qFrre sftreffi qtilwrft
lo{

t

t.



qrd iTrt : frr'rrqEm: am aqt,l aT.{r { qtfir qrr Rrtw
t. sfiq . zrs qr&Fr erzrfiqfei ffiqkfr +,r{ilF .Fi qerq giur-:

E') +rqqqre 6rg ffiFFI q{r Hrqiur rrt,
' s) drq ry6T offil ilrflr ftrqfq.r{,

rr) ziq mfry Tqfl aqr dnr q.qt41 rdrrail +T qfdErm rrt t
rql,l rr=i , '

1. 5w fawr+q :

6') +'m!ffie ziFs etfrT a1m Fmior,

11) d5g ryor rar*;r aqqr ftrqiur I

1. ltlwr<q6tmqfrt<ut:

6') orrmErc ?irHK.Fr qil t qY*;r r.Til f{qiur rrd' fr qrr{frffi eflzffftF'wh l

stffi Eq( , **, rtR, skq', qrr ta, qrd( qT, qrlear tT, rrg, Wnfr r

q), Frfr, arril, ry (ffiis*r qflqil't, k+.r tqu Frmt

T6i ffiriqE ffi, r;q ar *r ti .th rm{r r.rft iqq +rrre r€rq( zic ryor
TT{r f{qiur r{' ?rft+.r krT-s{ a r q*r+1 ilftr q6$Eq' sffi Ert
rmrr rr"t sqTtr'q;6 I

WS{
A4 Hrrtr+T q+, frz nw 6a;,* r ;l-.a fuTqr tqrrq er-ilsrc qqme qE& 

I

l1
I

10q rfirfr qftren{i m.rgrrrfr



Btrr wfr frc q.R fdg< qTiar+ fuftrere q 11 BT?h1 ch (qR fiiilq t tr
gufrar<ni Ts IFFR frrcrr1aq t

Ros

W^sq 6qR $fr 1

rtflrm sftrerrfi ffi



lo

\ rl

zRT e?Frc6r (d 11 lrRrT) q frer il{R qr{il( r 3TF{ qfrt r ftrflE
tqr5$rgrc f@qt eRr G Erc q8 qrtil.q 

r

I
I
I
I

t

rrfrrd cftreTrfi M1o

\

IJ



q-q ilcR T+ I

sr€rH{
A4 qrrq+i c-€ +c tvr Faqr mfu fqrH{ +t * r i,
dq hTqr tursgsr1ffi vryrJt vE+(r

rr grE*q r rqqcB

{.

loj

-,

1
I

, I-.{--

qftn rftrmfr +rdrrft

i'- - -; -,rii -



hR 3r+1 +'e Sc-( Fqcr d q qr srt*( I eRI 66T F{rqr +qrgqq-{ffi

frets-[ff(r

q€Tfq{ rqn qd t

6r{ Tq-6I dxr r1-{r 1$-frgq) Eg trts'{Erc r+t rr{ sfu-€i I qarfr {
v-frq q1 qcrqr t{fl ( sr{ tqT wq q-R q+ 'r(c'+*ql rftr ltt t

W*q
+rq r ffror*rz eqn .rt fr qi s *cr kqrds,-dr€ v wta sngrcn l+mr

?qr-{qil$rt *q[+(r

qftmcftrenfrffir
190



S+rfi ( qFilqrc (qR rql q srldl qfiffi ktqr }en\rir1ffi Ptrd t
UFH q-<ert +q{fr(r

mn s+rr c.iTt-+T cfu q<rff-66 d-fl st6-q r q-s+r qrtt qEld-fir t +dI

qqr\r+,] a\iqr qrq qrffi 
r

tlit
lR srta q{rfi-66 i<g{ ts-flqr ?qrcqq-{frR @ r w-+r q fra qr{ 111 *dr
kq,rfls- 1*g fuzrr ?erEw-"{srt N

3TTFt'qrC
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DA qr{ r sq qffi r fr rri ACHG er{ qn gnr vr{ilq r F{t[.f{rc
k+,rqilq r srfr qffi qft Em Trftr tGr kn!ql6t( r fi grrrs,n q.m
qffi Grff ffiftfi t+ r+n i ar+i r

+d c 1ffi l0 cm), Wr66 a (qrfi
(rr+1ur tdrI.ir66 U<fq r

6 cm) 1 61ffi 8 cm) rTg6T 4 frEr

fr F+rfqrser€ krqr fuE$r1vR frcrs"r+( r

qq ffrr+i 
"6 affi \sr +fr 6q ? b-a

ABCD +i *{sq = 4 f4rryffi 8aq'of +
I:4xiab+(b-a)'
2

Hrdl ?rrft Tftbt etffiq

1\sc' qfrrt sftTenff M



c2=2ab+b2-2ab+az
c2=a2+b2

qq,frq,ti*dqri

qrftT d t +l Ffiqrrffi ar+t ak+rqrd re ftrrqr terEersm *fr ftrmvrfrq:

ABCD 4t S{$q : EFGH Et et{Hq + + tnfsr+1 et{str

sIwn (a+b;2 = c2+4 x luU
2

eIe[zTT a2 + 2ab + b2 - c' + zab

a2+b2:c2

b

D

M

t. dH rrqetfr fkw enc qT LC = 900 , cH J- AB E I

AAHC - AABC ti+C iI
C

1slqftrt sftrmff M

Y.



AC AH

-=-AB AC

b c-x
-=-cb

(rq rrEt,

b2 = c2 - cx ------.--- (i)

ABHC - AABC (T+T ?)

BC -BHAB BC

ax
-=-ca

v(q rrd,
', .,

a' : cx -"------ (ii)

(i) ( (ii) +s-{r

*+b2:c2

Y. sfrrfrg{ :

rrftrra Rre{urqr ftq+1 rfrrr vrqerqr BrnFfr BrTrE qPrfr ktqir rl;fdq r :

ico trfrrd YftreTrff ffi



tTrd frt : TI&t (Worksheet)

1. rtw : T{ qrcd Erar,riqts ffiqFftrs kqkk<.Fr{'6ls rr* cwq q*r1:
?r') or{Tr (Worsksheet) qil Frryfur rr{ r

R. 5s ftwrrq :

tF') iF,rdv{ (Worksheet) +t fuitivr r

t. ftqq|c[ttrrgfrtlvr:

rrnlrftq +.rdqr vqr{ rmsi"* qrftr tf,qrff lfop} ,6.., i worksheet il r

worksheet q+ e-darqre rrftrd lW nrr+orft il{rsr qt€q I qrdEhi silrq
T 3{TzrfT6iTrTsR ;F,fuTq worksheet , trlo fttqr+' sn++ kdrfil/Frqiur .rffi get
rri +,furq 3reFme qEFil{ rrf qh qftFBi I

Worksheet qn rftrqre tffiFfifis--ri k+,rg hqrq,-qrqqr qfu.q qilrFT qftF,-q 
r

Ffirnftrsqri ffi arwn fflrfq rrd r ftrffi-or ?rR'rrdri enn qffi ilfls"r+i
qrftr worksheet i T6+rr rrfu 

r

Worksheet +t ffi Tt{rt6 zRlg?F'R ftE\r+,r ilt.

rrFrfr eftreTrff Crr<mft 1cl



Worksheet I

ilm+l Eiqr Kr r!fi-q:

Tfrra sffieTrff stfr{n{Fft



Worksheet 2

Dotted line ilt t{r qr+t k* gn q=i*q 
r

.rftm cftrenff ffi lcl

f



Worksheet 3

HlliFT ffi Line symmetry ( rotational symmetry a1 Trq.q vf,r qirrrgTil( |

I

Il
?
i
E
:;p
,1

I

lqv lrirrfr ct{rqnfi fr{rrfi



Worksheet 4

ftre cftrqrfi drrqrrfi



Worksheet 5

Rct Tfrre sftrerff frrsrrft



Worksheet 6

Semi-regular tesselations
<r,4 ,2, ?,2

Y. sfrft<r :

rrfrra ftrmurr+r worksheet qt ffir r1d I

rrfrrc eftreTrff *ilqm{ft lc\s



1. {s Alqrqq :

?F',)

mt r,t : qffir<t tr{

s?rc : q( qru+t BTtrT{qE ranfus F{Hftfu( o,r{rt* rrd seffi 6ir1:
iF') qfttgtfir 6,rffi ff,dlE{ t yttr r{' r

qffitr{r Erffi ksnf< r

nuq{qril vqilfiut :

rrftrfrqr qfttqtffir sd' rrH ftrqrrffi ftei vrur{r+ +,r4 fr TfiTt

ffi 3nq+ MTr qft1ftq 5str, ftq ( Enurr+t rftrr rrft ffisr6)
rrrTrrn?r rr.i'6'( r rrfq< fueTqlqr qfufrfi{r 614 t{+ str{rtft 6rf{<i I qfidqqT

fl{qrc kqnffi qrq+ k+q,r qT(utT, q'{, rrqqrsqr€ {+1 qftfuTkqr

eTril<r<oT rrtzrtrrr .rt' +rr qr${6'{ | znmre ffieoqr tftr€ f,iTf,+r
glr<qr6s-+t $TTETFT rrt 1M nr6m gai I qftFf,q{r 6rffi ffrdtg{

irci qrd+t'stsq, ffi tfu, wtrer ( Krqr€ qrq rr+r+g r qRtffir 6l'4

qfurrfr 6trTIT, fi{f6+ Gqrn qf{ F{il qt{rel I aqfurrfr qffismr +rd'r ff$r6
qffifir rr{ g+ sffi ffi-€Wi BR I fi(k6 qftr+w{r +,rd-{ra kqrffrs-qr

q6{r Frfu +Tq rt' qrffi F{6rt 6ei I dqzir{sqril, ierqs' (rqryeFt,

qffifi+, sfu+fir, rrlreff (fiflrq 3[8il (qfufr ksqq<+t ffiT{ qfr

qfftuttr{r or4 qr rtzFrg t sffiqr, ffi nq (Short paper), frErt, *flr+ vq6

sPd+fi qqqr ft (ffi Tffr{i + qfiffi qtdq,q (Outcome) (aB I

qfiFfqiT Ert6r \rilr<olrfi
t. wrfdkst qq{r ffiker rt{r rrft ffi wzf+qrilq {fiio.+t 5q7frq7

eqrzkM wmi rff imnr I

i. iH aeil+Tor+t T{qr etd rrf' ns151 T+ 6rEE fdrqqrc-{ { qR

firf,ror sfu Td' t,................. ETn G Errnfrr qqt ofu q{ qrrg ?

YtTT q-fl\I I

trff,rd cftreil{ M

a

a



E

ilq F<gq+,r ffi ffi rTtr il{R qrft Til6 (F), P+.{rfl (E) r {n
ff) ffi vr=rar wrT ilrTTlr (ffm F€q+i ilftr+r ( uF6- yfrrr ml

F+C

-}

20

l6

l2

8

4

20

Solid Faces(F) Edges(E) Comers(C)
Tetrahedon

Cube

Octahedron

Icosahedron

Dodecahedron

Cuboid

o Pyramid

a Prism

o Prism

ftra sftre{rfr vtmnrrft

12 l6

1cR,

,

a



t. ftrq) oeTr+1 3rffif+,zqrfl{-+, qteTr+1 rrerc Hv+A ilF"ror rqrilfl rR I

q+ ffi g1tarE5.qr{ srffqq f,qr{6qr qfr"rd yR I iE1-gqre

erqqilTnlreq sq, qftror T td ETT Ft'rrrrr" r fr wrgr,+1 gq fu1fo1,

ffirrrq { TrFqfr Enr{qrf,r qr fuq r

t. H q<qr EnH ffi (rqerT, r+qril dffirlrr qrH qrr6d sn{kFr yil
iflng I Frri { rilrfi ffi irE[IE, +grg, gq6 qr+r1 

1

Tdqrt Tqrr{q tvtcqoEl +1 Bnurffir sT6 ( ffi o,^il{ar siTr Gt'qtrfi' I

d qh qffiqqr or{ g<r rrf qfq ir666 q1 q-ffi :

?F) qftft{ffi 3ftzrFt (Situation study),

Gr) Arqeh1 fd--Cl-;t @etermination of objectives),

rT) +ffr @lanning),
q) qrfqtqfi @xecuting),

s) {qr{.t5.{ (Judgement)

v. gftfrrrq:
,,qfitfird qgal gEmr EnftT qffi11rfrd rd6fut 6q', zffi

tmrrm 
=P 

rr{frq r

qft,rt sftrwrfi M



q. 1w Frert1 :

?F',)

q)

qrd tER s srqilr< 1tryl'<fi rftt

vfru : qs qr5+1 qwfiqfg varrtrs ffiqfu( +,r{ffi rr{'qwq 6ffi1:
iF') qfue FrreTurqr rqT-{qffi qfrq ssalq1 qq,
rt) Iftrfr ftreTurqr rE'ryr+t gfrrr (qqqf rFr I

qft6 ftreTUFn Tfrr1,

rrftrfr ftr{orqr +-qra+1 rtrr r

flrqq{qtl rqtfir<ut :

rTftrfr frreTurqr qHfrr (technology) +1 r*{r ilq1Fr?F B r qfrfrr+t rftr{rc
ffiFffi nr€rtdr€ Emfurfr T FTIgrr qt+.q I si<rtRsr+1 ?nftr

graphing, visualizing iTsIT computing qklr t{IflG gt<k+f Efrrr q6ft 6q I

sfrffi sfrrr srfrrid mi qn 
-roilgT 

( s,q-ren€ +ftq( rr{ dfirq+'} g r

frrdr{,tfr
frrr{iir+i rdi{r rdyrrq F{. lc,\eo qr rrqtr} frd r r{ lc,\eq efu +flfr+
ffirdqffi rdrr g6 rfr r r<r+i sdrr qts slide ruler, nnrr( G, g.II?Fq

sftrenfuil & .rq r sfi sr+ifu + k{rffi flrqte( rftr 15{ ki qr qt{i
qA sqflqr Fr{r< ge rd r mrr{@ rftrlrd f+ffffi F6ff{ rri
errrfrr qqa rri af+qft rqrg refr r Brt6i qrq{ * fr{rE rrrTTkr xq+1 q t+-flri
ryfifrr+ M f+ mrer-oftnr* rmrrErc kffffi ksn .ri rror rrdm

T6 +qg r qftd +flt{+, srcrzqiaari Log iltr+r aqr ffiurffiq Br{qrd

ilffi efu€nqurtg-{ r rr( l<,el tlrd graphing ffi"r$rr+i rqhr qt
qrd tr<rqra Calculus +1 grE7rfi qfiild qS 

1

maEffir rfrrrErc-f{qraffi f6{rq .rt eqrr+t q-€rfi qq r t*qrrffi
ffirfi{ilrt yfr{r rrft P4ftrq.rnrf,rq Erf(str6iis, rrfrRftq (F=rft[66', FilrrE rr+ f4fu,

mq rt;i P{+'rs rrd' vgq. r vftasqr fuiilT{+rn' qdr*m r{f, .r9 r rr qq+1

qrfrr ftre{r+1 st{fr fTnTtm r qqn<qftil+1 ofl?rrq?FdT .rtg 
r

rrftre cftTenff stfr{rrrfi R11



q&rfr ftreTurqr HTvq.nrdri vrreTr srTftrm+i \16 T6-d1ut mqR eoot) +t
6rrrn kfq I ffiTrq rr<f srtrutrq'+r, {-m ffi kfiR qrr6r trur*rsrr{
vrcqfrad ffi silEftT +qi .rfg I qrqqR?Fs,r rrr€rTEG rr<r er<rtrs
fiTffiT wr+rrao-nl TErTrn-ftFT Enftr ffiliE-+er r& qmrrrr r+g ffi6
Hr{Trqn qrfi5ffiF-6r 1rlr€n66 Tr'{tr qilr6r 1lqqr6iF Efr Tlfu(rfr 6U1 ri
?t{6 tr{fl+r r+renaiaqr !fid$+ q-{.qr66 qft srr\m rtr( r epqrffi
kqrd{ ilr+1 ftreTqrqr ffirflf-fuffi1 rftr vfqTqq q(r+} u r +narda yfrrr
rrft kTff'ffin compound interes! trigonometrical ratio, derivation, definite
integrals, statistical values(mean, median, modes, corelation, regression)
EdnHq v*{kfr s+renrs qfiilA (qrErm rrd wrrt r rr: .,qrilfitrc+) T+{r
ort qtrrf,r,t Fs rrn Eu ftrFFfr r1frr+rqT rrr qde 

r

qq{(
rr( lqqo a Err+ifu t Hqrer+) qr€?rrqr 6pf.<-+i ts.Tre qq+i fr r rt
llco tfu + Personal computer (pC) +1 r+{r 1ro rrfi r aTt6A rrfrre ftrffioqi
QTFT +'ET{.+} rfr{r qfr ilirqir' 6Tffi qrEq r rrftrre ftreTqr+i vTrtft Ei
Grrcr-.F"r $ uarcas k6rs qEtr+-6r g.{ r qkn rrFRr€r Ets fu tv€
wrffi, ffi'rfr, calculus, Eerftl tn Tqkfr ffi gq{+{(66 qr{q{ 

r

Mathmatica, geometics, Sketch pad, Math lab EH[P( ffrr1 6 *
ftreTurqr€ eqr*Frft Fnsr nrrq r effi FoRTRAN, coBol-, BASIC,
PASCAL, c, c* IIRTT programming Language ffi qh rrffiq rrrFTr
vqrfrr++] qrftr rqtrr rr{ .qi+-q I Excel, Access vH ?TfuTs} ffi rt r .r+
qt+-q r qP6fr rrfurfl ftreT'r+i 

"rTftr 
+.uTer+i yfrrr qrr+oqqr qrr+i qr{q I

tF.q-c+1 ffi F{E{ ffi qTrrRqT ws.nf nf€q.
1. qs.aftqq +,Fffiq
rrfrrcor t+frq qra66 Ertt r{qTffErsa1 errcr r Bflqrq?Farals €frtcrd +,rda.,.tr

frrqivr .rd vfu-q I Tqrrirr.+'r $rc+qr qftc rrt qt€a r oqrcer€ at aRmrfr

Etaft{q +rffi qrtr rfr{r rrd qfu'q r q€ aritt +1 Fnftr, practice +i
Enftr r H ffi Fqiilr F{qrfiEo qh ,rq*Frt-+.r E{aRzrd ffi{a,rqrc
qFnf?(T 

E;T 16-{ | znreiFrr.il <atcrq +r+nrqrc |+qrffi qTd rrfr
srtgR qkflzR'Fn kff TrfiE( r 6r5er rdrrqrc ffiE6
Hffr;{ virtual object cn-{ manipulate rrft rrfrrfr ka ve r er€pffi physical

iR,1
"rfr'rt efrreTrff *rsnrft



world rn sllrq (i object qh $FTffir virtual image d qrqrqra ffi''t6
gIkI Id T manipulate Td IIftS{ r S€ Object fo-+1 EFFrIT projection,

translation, rotation, size transformation, colour change EeTIft virtual object +1
qT?]rIF{re kqrfiffi Hfu+ rrd srr{ r

1. Web page

qTqt{+ (Rrqr ( uF+a-er ekftrdt ffi g-ng-+ 6Riqr r?or qrft..q66ffi
qrftr qh {q-{r+i BTr<l"ilr<l"T rri ++l rerq rrH e r rq61 gffi{q+1 6yrn
web page qrt tfi TrftF-il r zncqrt, 2tdqilil, mtrr+i T{tr Fqi.rflz web page
grqlrr .r{ nt5q r web page/Internet frqrff-kqrfi, F{qrfi-ftrr+ Trqrc+i
qEq0t qTrzrq qt+1 E I web page ma fur+-fflrfi q+n rrffirr rqfud
Et+ fufrq-€r rlrqfur dit (search rrftl rqt, download rd nre-t I Et6
rem, kqreffi g'rqlrft self leaming grqrfiEo, tq-6c, creative work
manipulation of virtual object Fgffu ,+q"Ff $ web page grtq-el Bf{ | Internet
+1 Tqirmrc r{qTflEst qTd Tfrrrfrq f,rq, frq { qrlonmr{ q.nffizrrprti
*I]-ts"r ft6{ |

t. +,Eg.ffiiu orffiffi q?reTTrr;T

Fqra+1 g"trTqz +mr+iar arrerrm gqr"rorft srrgr Htrq r rt+
fqrffi sfrfis+1 tfu t en+rrorrsnc+i +rA (task) lqgt ffi
k+.6qr nft.q E.qrs{ qt+rq 

r

zrfi+',r 3rIr?{T 4-qfiHr{ rrft,T-fr{ tm r rfrTqil+1 qrftr tfrfirq rr{ hRr
(executing algorithm), Til{q (multivariable) T egefErk+ (multidimensional)
Tq"r66+i qrqr+) qrftr, mqrq+ (data) dqT H-ffit (tunction) +1 wq r
gt:nffi cnftr, rrftrrfrq qTqrfl FTrt-+l qrftr rtrt rrftq r sQt eqe.flt
'rrftril fhu"6 Fhr<T qr{rq-*rft q*,.rr' tr<r erqgfu' ilfr-.nr I Eqtr+i r+'qri
q.Trq+Tt *rrsrr ftrerfi-66 o6 4*gec+) ydqr r'{.t]-qr Wi qRtffi 6{ vrat
gql

Y. sfrfrq{ :

rr&ra RreTurqr Eqrtr{i-( ( o,!T-cr:+1 qffiqri oq1 rdfr.q 
r

rftre cfrrmff M
R1t



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

Total houns : 15 hrs.

Total sessions : l0

rTrd grF: P<ft16t'lsr ilGrfir (Specification grid)

1. silE : rt qr6+t orar{qfu qirvFtffi Prqfufue +,1486 rr{ re{q dw(:
iD') tqffifi'tur rrffi qFrqrFtn EitTFr,
q) ftrprqftr{kr ffir qrE{k+, il6qn rrF,rf,+r iF'eTr{kf fre r t.16T

{* rqR qr+,

rT) kffi+-wr atffi atqr {ilrsr r

1. qe Ewg :

E') Hftr€r+pr arffi qrznmFrrT,

q) EF'HT 3 ( 10 zF"I Tftrrfr r4qrfir zF'erFrtr *r r a-q drk"F'r,

lD kftr6'+-rur arffi ilEqT I

l. frtw<qtr65}rqffrt1q:

iF) frffio<ur drtrfrr+t qrinF[EF<Tr

FruiftT silq Kmd rqR rrfuE+i rta-qrw1vr ora lftffi d qftq+i ol{
+fu Tqrqffi 6Trn rr{, qr{:m Tn El'r+i {T{r fi.( rr{' {dqlq€iqi
qFrrftFHT qfu I Pqre+r ffi fr'rrfi qzilrr rrRA hftrftrrur HTffi ftrro
den srilrr filffi srlr.rr q-{rftr ftrqzmq-d +rfrr furt{ur rrd'

Friftrfr mig r Tq-rn qr{ffir+1 v}r+erEo.r qtq r {qr{+,q sfufukf, r+(r+1

Eq I Tffiq-:r il{t-iil rqn ffi ild ilttfu qrRr6} ila(rFFT Tffi66

ffiT etf,{rc +,ffi Bter Frqfrr .rff r ft qrrffiqi Brq.flTR +fu sffi Ei
rrfr qrrqr qft qq rfliT rr*g t qgfr qq-+rtqr ilrt, fru, frr, +strnswrarm
q<r si ilFrr rrrilF v{ffdcqqT dtr+T *61 ffiftr* rrdg r

11Y qftre cftrenft M



mt w.q{.fr. qterr+i wftr r +wr Brrafri erftr ilqrR qM tqNrrtur
ilfrrr@er

Specification Grid based on New Currlculum @evised forur -2061)
Cumpulsory Mathemetics -G rede 9/l 0

NS Number of questions,

Alcr
s
N

trwl ofobirstr

Topics

AnwtcdgE &
Undcntmdiag

skill ruh
Solvhg

1 otll
no. of

Qstio
ru

I ot8l

wks
Shdr L@g Shon l4g I-oag

NQ M NQ M NQ M NQ M NQ M

Sct aor I 4 2 6

Ari0unotk;

I

2

1

I 2 I 2 3
I

2
5 l6

Mmrruian

I

2

Hoblms 6 mo.lunantof
tE!
Tningh,cube, cuboi4

rylre, cylinaal coo,piaa
!!/rrmid

I 2 2 4 I 1 4 l0

Algohn

I

2

3

1

Frctcizetioa HCF, LCM,
rimplificatbn
Rrtio md proportior

Indiccr and lrdr
Limucqutio,
rimultmuc squatitm,

quadr*ic cqution, grspht

edicluslitirt

I 4 t t l2 I 4 9 26

OeffrlEy

I

2

3

4

5

6

7

I 7 3 6 t 2 8 8 24

Trigmm.dy

I

2

Rrio ofrir, cchq mgrn
ofa agL+ drdrd Esld,
rcrof rriojo
liofuhtd diloco

I 2 I 2 I 4 3 t

Satisticr

I

a

tllAo8tro, USrvq lEo8rrF,
pic chrt
Froqmry trblc, noo,
trEdLn. mod.. clrr ed
qrutila

I 2 I 4 2 5

Probsbi[ty

!

3

farob.Ddlty, Ecs alrrgnn
Additiro od nultipli:tirt
hr
DcpcodGil cradr

I 2 I 2 2 1

Torrl
8 I6 t2 24 6 24 9

3

6
35 t00

Note : N@ Number

U

qfrr{ qM sk{mfi

2
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N.B.

l. On Problern solving five questions must be set for Esting higher ability.
2. In stuctural type of quesion on problem solving questions on knowledge aad understanding level carrying l0

marks must be incorporated.

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

Lower Secondrry Level Final Exrmination
Specification Grid - 2061

(According to revised New curriculum 2058)

Sub: Mathematics Cless:8

ftra sftrmff *ffirf,rfr

Arcas
S.

N.

lcrcl ofObjcar Krowlcdgl
undffiEn

ding
skiil

l'rcblm
solving

Tbtal m.
of

qmtim
Total

Nrb
Timc

allocation
Types of Qutim

Objetivcs/
V!try ihort

Shorr
Shoru

Lns hog

Topics NQ M NQ M NQ M NQ M
SET I Sct 2 2 I 4 5 l0 l8 ninurcs

E
4
'c

z Wholc mbcr

I 2 I , I 4 3 8 14.4 mhutrs
lntegrn (Sq. & cubo)

4 Rationaliztion

5 Rational md lmtional
6 Ratio & proportim

I I I 2 I 4 3 7 12.6 miNtcaUniary mcthod

I Pcrcanogc

9 Profit and loss
I I I 4 ) 5 9 minutes

0 Simple Interest

Statistics
Masurc of cmral tcndcncy I 2 t 4 2 6 10.8 minues

t2 Gnph I 4 7,2 minutlg

Algcbn

3
AI gcbmic Ex (Multiplication

& Dvision)

I t I 2 ) 4 3 t2 1 t9 34 2 minutcs
l4 Indi*s
t5 Factoriztion

6 HCF md LCM

t7 Rational cxprsrion

IE
Linw equation ud
Qudmtic cquation l I t a , 4 I 4 5 It 19.8 minuts

t9 Co{rdinalc Ccffitry

Gcomcuy

20 Angles ud parallel lincs z 1 3 ,.4 minues

2t Trignglcs polygons I I a 2 4 7.2 minutEs
,) Co n stnrc ti on I 4 4 7 2 minutes

23 Congnrcnry md similrity 7 4 2 7.2 mbutcs

24 Vcrification 1 I 4 7.2 mbutrt

25
MEWmmt(mflsMtsm,
perimetcr, rca & volmo)

t 2 I 4 2 6 10.8 minutcs

26 Trmsfomation I 4 I 4 7 2 minuoes

21 Beuing and scalc I I I I 1.8 minutcs

Total 8 E s t6 4 36 0 40 40 t00 [80 minutes

11q

a

I 2 2

3

ll
4

I

2

4

a



Question Group, No. of questios, marks and time allocation
Qucrtion Group No. of qucrtimr Mork for cuh quc*don Total martr firnc allocuio Rcmefu

Groop A (Objcctivd vcty
rlut)

8 t 14.4 minutB

Gsup B (Short) l8 16 54.8 minutca
Gmup C (tong) l4 4 56 loo.t minuier
Total () t00 It0 minutG

ta : orE{qr+} Trr{TT qr.afu+ il66r ftrer+rc-a w.qfi.ft d hftr*o'rur
drftrfir r ffi+ d6EFr frrerq;tro-.i ar'eiT qr6a1 kftf€r+-<gr ilFr+r rftr
q=irt+n 

r

qffi Tqi Hfrr*6{q ffift6r+1 fiftd qqftqr rftqrqr rTTqq rrnd
s?rw€qri @ q E{ qffirtr{ wt:
1. f,Til : (rE[, F$drm ( 4,srildFeF',i'HTq rri,
l. fril : ilur, qP+mfi, aT(oIT, ffi-dl< qTffi +r rr{,
t. diq ' qTsrqrqrc qqrsi, rrrEn' qfrc H qr{q rqi Algorithm +} g+rr

rrf r qrFr+ rrnirftq kqr+rs rri,
y. Trxrefi lTrTru]=r : ilqi 3rFt'q" rrt+} ilr{, *Er ( frq-"fr{ ftrqnrd rrreTr66 {

Tqf qftfurftffir Bns+ {trsr6?F vrflrrFr rrd r4m .ri r

r4ffirtq drk+Efr qH coiumn t wEftrd ffi+t rrftr+ hsr6r knr;{
ffi (fr aqniu ri m column fr fr *rilsqr ri ffi qqrdg 

r

flM sifi colurnn d{aHT qr{q,nr+ f{EriTUr rrtqWrt+r frtrq -,J*T+T d-6t.6
fraTr fi il#FT rqr6{il+1 vq.qr r snTFGFI irqeirR ftE\r+i E | 3TkF column
q1 qqftrd *T+] Er{+il' qwrflffi M E I

y. sftkr :

ft') 3Trq.+ rdrri Er'err+'r kqrfirtFr+1 sr?ffi+, vftefls, Fffftr kftf*6flur
ilfr+r fuTfur rr{N ( d aiqrgr{ff( rnTqa rqR qrtilq 

r

q') s4rT q-10 6r rrftr{ r{qrr+T iF'errIrfl *r r nrr+r'kor vq* qfufup416,4

h?T HIFd*r 3rffi*q qtfr{. { kftT$fi{* ffrfu*rqT trEq'6r nT Tq,qr (
.rq'flrmirr +s arfuqmn ftEgFr 4)Trril' rrgirrctn qffir.r(flq r

.rfti.T cftrcilfr mmnwft
t1l.e

t



fr-.rT. qfrrE/q,tf{ iF,EIT 1 iF'sIT 10

f{wre-q wA F{sce.q srA
1 1r{6 (Set) t
1 Br{.6,rrturd (Ari rhm eti cs ) 1{ 1o

etttH'd (Mensuration) 1{ 1t
Y ffiq BTnrqtrErs 1o 11

{ tdIq r{t+rq ilfi rnEIRtrT Bnrqrrklrffi'

(Linear equation & simple inequalities)

jc q

q qrtkttq srrd,fdir6 T ;Ir9 (Geometrical

shapes and measurement)
1t q

\9 Er+lqHla (Tri gori ometry) 1q 1{
ilqr{.fr (Statistics) tr 1t

1 TeTra(ilr (Probabi I ity) q 1o

rT) Pfirqrwrk{ ilfr+1 rrfurfr M qr{xrfirrn fr+a1 qr{mrR q1qR EqTT

sTr&hl tqtkfr+rq ilffi e€r\-+1 Brq.firrr+'r fr{qr (il{r qt wa
eftrtfi qqp qr;ffi 

r

qerfr cftrqrcfr c}ilsrqft



,ffd lt t ffmf Gtrlfut f ffiCgt (Iest construction and Item analysis)

B[r{ : qrr crsd irtqcrcfu 1r6'[Ft66 FflqPdfu( fi-{F6 rr4 rerq dER:
EF) 3rffir Y{-{.F,r tur
q) rFr?F5r r.Frr{Tsr( TT{r ffi66 Frqfq IIft aqrsT,
rI) IrFt Frrivur gtem analysis) rr{ afufl qilrgT 

r

T* furwq :

iF) sRtiT cs-{dF,r rJuI ffir ft+s{r
. q) s,r+Wq-dr (performance)

rT) Itfi fur+qul

l. frcrlrqil rftSfrfi-(gr :

6rftn Efi tfu Rrer"r.ri oil\'fir d r ffi ftrcrur c{srd k€rg 6ft
rrsq rfr q-i E{r+} n'r+ fu{ rrfi src{rr fik+ eqr fufu6 5qqr rrrr6
dti, q<<ftqT rri wwr +r4'rt errc:+,r d r mrft p{qrffi Rrsr5-+i qifIrd
wt < *r qrq!-{rt gqr4-+,rt6Trn q,+ Fr+n 9-+rr rr+ qH rr-+rs +-d
flctu sd 6ra.Sq, \r+fuT t{sR .rfr a t arfi-i kqR rrt+,r qere-odrr iln
P<g\r+l {ETr6 Eftr+} +{ qr€I. \r6qe vrrff tfr r

EE) ffifr IFrT6r r5ur eW ffimrr
d ch +r4 lffiqfu iqi +,d +Rr+i sftq s.rqr rrftfr rft fq{r{Fd r+
iTfuBi | ,rsft \fi .r4fu rr<f ss F6krr+1 6r{cr rqhr .rnfr+r w-qrrri-s a-+

'r\T{. r{i Ffr hli{flo kt qF#{ { kgq€r H!iq-r6 vft w1{r1-q1 661
q-e-t- r v-rft * ftreT"T k+rS 6-q-q'r S-c}'rT rrfui sq-.r6{^ &S FFrrfir E-{ sr|trrqiE
e r e+*i Hfr F'"h k{En hnrfl arsq vq-{f,6-+1 qr qtqro.+1 rq}T-'rftIo{B l
slGt Tr{ s{;I (€ F+ uTTq y{-{fl6 $-Rrr q-;EA-{. ? k+fiF6r ffiarrs d f+ I
zr{'ft i<i qrsar orsq csT ar yfteTugr fuET ffiflFF cr€Eq-(:
t t+ifi-o<q (Discrimination) ? 'sr<Ff+-dr 

(Rerevance) r Brcrdl (Efliciency)
Y qrq-drk5<T (practicability) {. yqirirdr (Adequacy) q ffirrd.r
(Reliability) \e. r<-rTirf,r (objectivity) c. au-flr (Vali<iity)

firc vfterT".ft stfinmft
lc,q



t.

1. ffiftowr @iscrimination): \rsa sRTEI grFr& d qh Trgf+r

E{rf,srrrasftnffi rqi r rr@ Hq{q q'€rg{ <rm flr+6 I qsrqr

mrft e.frrr rrP(r+,r g'n rqi f{qrfi sffi kq sd r i-r(i F+qrfii str(
k{ Tsfr ETrid I gszr qteTurqr mftt\rrr qi sffiffiqr t+tfro-<sr effial'

A{r+d I v{;ra6-rlT 6-ffi sFRR qtd, qfu{r{wr v+sq s* eqlsi dqr

etr+i frffitumr [qfrrt qrrdsrfrr wrrr66 rrqf htft+'pr rr{ qfa fue r

qpqftt+er @etevance): frftri Trt6G v<rfqEqn tq qri il{q{E I

kq,'ffi s+{, er{ril r vqmin +q qri qr;i+1 Etq+d rrs+1 qrt
qrcilk€ fr-{r-riq rt-q qii'qm+] E1 vh Hfu+ sffirruFF E I q* : Nrctt
1 ftF-fr q-sffi r. .co qd rrn qF(Mr+ srqq q.{rg<r EETrrqT 1 ftF-fr

qrs{+1 6. lR qT qrgq rri r tofr qrffi+1 EFft trd rri qwr yls frI
T* SH r zrkr rr{66 r{rkffir qMtrd 6 ft ilH il?rqq?F E r

E{rril @fficiency) : huipr fiqi sf,qrqftrftrr mftrapr er{FGQl r5qi< 1

vd 5qqr fiR66 irffid lrftri Erd e$T E{rm km'vtr ffidr irq'
qf+.q r r< h€nffi fficdrt m,.rti nf{f,r srrfrs fiag6 ri eTrirq iri
Tfi-+1 frttEi 6rtr'{ I erQ.i fd-qreffi q}kqnffi{ . q=6+1 qfu, siqq 6qT

furfftd $sqqr€ rrFrq'r rrt( f,{Eqr+T T{il66 Efi E{r-qifl"il 1or qq (
q<r qrilas,qr{ rrqt TsE+1 6qfi At-q Er++rr"r gi'q ttR,\et) T<fi -

'eHT qfrerqe1 rJur+i P{6wr rrd mqrcor+1 Etqr{ q* ktm rrffi6' gn

judging the quality of a ciassroom test, the matter of efficiency should always

be considered)

arrtrP<om (Practicability) : t* qt{ qzreTr+IT il{R qrftq+r yr{{ri qfr
qrrnFT Trr ( Trrq qrrl-K qfir+drr rftr rrt (td.q ri (qRIT vrq
qmarkfi E Tq nfirq r q-t<r qrraft*n+1 {"rft{T ftrq +-trcre flT{E :

. aFRqrq{q[ vcc+rqr{ T€ ( vw ftttrr+em <qr Pmflm (rFr (
8r{466 sdq qg+J,

. st-{iF"t E-r{qr 1l--eklT ( tsTt -fihr€r66 aqr ti_qrfor frrtqrraazil

sdq rg+1,

. alTGrtT 1 fa5fr,qur+r fuftrffi hai1ur rrft\r+],

. yqffi gqrg ( T{€eqreqr At qd ?rdrri t qr* T"neroarqr qh

rrrrq Eqr+ P+fitrtr+1,

. T{T+1 $ITEIT rrG[, ftfttq-fr frqT E[qrE 9q rg+1,

loo TFn ckrqrfr drqrr,ft

a

a



o !rq?[6(6 g1-flH1-qrc ffi t

qqiGilil (Adequary) : fttfu qrw mirfr fr fi si qF+1 qfreT'r rrdqr

TqA'{r 6.tqfq I sffi66e1 (<ftffi Frffi' qffi rk6 5.qrq+1
q-q I qi vr*ra it m ffi E+ qemre err fr* TM rrtfi qrdac

E:+e rrft qarfi rr+ qrffi k+,rq 6{T d {-<r vftmwr rqtRdT ( q-ffi
EFTIrrt 6{ Td:{ r rq{ qfteTsr+T erTaot Aw t kvqT<66l(r{ qqiq

tqe ciq{ Tffi E1{rfu I

ffiqfrr (Reliabitiry) : e'qir+1 srr qi+( srq En arqr reqrffi
E-{wid r wri qHsh erq+,'qr GT{ tETs' ftnsi ( {TA fuqrefhfr ffif,frr

P+-art rrd' F* E-$tg r zrst fi.ats'q,qr d qfiFqtn r hk+car t
ffi+ar d r erffi frgA qteTur61rt Te6qei5 rdrr rrd qfr qrqrg

?mar{r rrril?r ilsi Grltr+1 Tffi66qri qfr'6rft FdrErftqdt{tF' q{Tt{T rrsr;IT

.rrid r

Tq{l.(Ifrl (objectivity) : vftffiq-< ilffilae1 eqmflrg q-fi+ruT .Td

sqT66qr{ qtq-q T<-rril{r TffT rtq'+6 I zRrcre tdrqrffasA qrwi
qTrnGT 3r{.fr gTRr rrffi r |\5415{r+ar ria arqq ({

qrq I hqzrrrf, (fuo trqiur ( stR qftHq qtqr q(il{rerilr

Gllrl"t qftEq I

trror Oatidity): Eq E+raR qrEilqri Trq qrEqr+1 E { zr<r& Frr"rr€

{qrildT1++ flqg $ri Ffr vqrfl *rar qq I eq"r6t sitfr+r sITEircIT

fuqirr rrfus-{ r wzr qftfuTkqr fir\r+i t fu qrmq+1 esa sr+t qfrt€Tlflqr

fu rg{ <iB I w€ : q q{ viT+l kqnfras-+l anfrr trqn qtfr s{T66 tl
qfqr erqffi grrTir T({ tt;Kg r

6rftqTff{r (performance) 
b'

q+,q{r ;rqi ftTerri qffi{T f{qrffi qftm Fdq I qftoTr{rn n+ kqrrfialt .itq
$rg I (+ frqrffi 3rq.+ qrqfir fkq r fr F{+tur fr ftreroi Pqf<rd fr Bnm

hsq fflrrrr+r qcr srTeT Rdd rtt I iR T+ qftHr+i ffi fttni-+.+i

tToiqw{qR str" qftffirqr frknfr tsrqs sr< rr{' f{qrffi Br$troi Trr+( ft
ftrEr+A 3nwl Tq{rd WFsd (Subjective standard) qr{ wrn qrfr ffi
qft qnrqr trfr qr qtrfr rri T+ {rr tH vrg r r+rt Subjective ztt objective

{.

q.

rrftrd eftreTrfr ffir

o

a



standard ++( sH qftncTT yrq {fuqrqr F{qntr +ft onrq ( cRlrr tfuq r+
F{uiq ftr{ i pe.formance +i kviqur il |

{qr€iil.Fr qErrtcrc

++
Low + + 

',rr'rtrn
t<r+ls,ffitq ffisrfifrr

qrflr+t qf,flqr tqr r ffi swP+r ffi Bi r m sqtrfrr+i Frufteror
onEtrrrlx *fr gr rtr1 q+Eil kqR .r{frq r

T6i +r{ rrd kqFfiEGt 6fr ffi T+( ftrofq ftm HE erTErrr66 kqqr 6{:
iF,. frreTqd s?rr,
tt. F{qnffi g+{, kS, *k+, q?rerT, qrtfu qrTktT, qkil BF[h.,
rr. omendr{ff{ v{rq+ qrrr qb,r F{$rflq I

rr) srt f{rraqq
oenr I qi rqq ffir€ qtwrqr rrfrrd fusrqr fiftf\ror Ro ]Fr;r66rTr+ s(
zr'eTr6l to kqnffi ffi sil<-+i fffi{q ?reriFT( refr :

I

qftra sftrerTfr ffi
a

f{qnfr
+1 qrc

'qY{ vqqr w
F
br

I 1 Y t q t9 c 1o t1 1i 1t 1v t{ 1t 1s 1s 11 1o

fF.ITqT x 11
m6a x x x 1te
wII X

1qqr{fr x x x x 1q
\ttr{ x X x x 1q
TTffq x x x x x 1Y

x x x X 1t
mr qirr x x x x X 1I.
f+-rur x x x x 1q
rnt+< x x x x x x x x 11

lo

?F') sqr r. i +i +tmrrwt +h qq i



q6t,

sqT q. f Ehl Ffr ErzTrrF Fd fuqntr T'{Brr = {
qqr fuqnft vqerr = !o

A t 1 qfiq-{rrftnP{qrffqsqrE5r5FIrffiR=-=-= \
10 R qq1 frqre{T q q.cTr

q) yfi q. q ?fi Fmfr€rilr(fl€ +fu 6q i
q6i,

UR, rfiRrail Rle% kqrfrqEi <rft w*rq' t<i F{qnft vq.qr = ! Eftn

Ln, ird q\e% Mq* vft srr fti Hurffi rq{r = i wrr
UN, rd\ail Rtry t+qnffi {T 1r{'qr = i
LN, trafr Rs% hqrfr+1 qe T{.Hr = !

Fqffi?E{ur ({+. ( p-level)

(Discriminatingindex) = H=*= H=:

htftururwrd (D-score)= H* =T =;

ss{ ffiqq rEf qrflEi qturrc F{qrtsR 6(:
. e+s frqrffi erRrE+1 qr;r+'rft Pf,{,

. !fts6l Brftncrr a!ft{a rr{,

. Erakrr[ T qilffi V{6 F"5a,

. 9{?[+1 EFt6qr5ffi Tf,r EFnsI,

. s{qufr Tfr+{ur qr+ tftTr r{ng-d

. T{T+t (sf,{firqsil rrft zrietrEm r rrflaur w6-6r qTEncrr kgg+1
sq-flqT{ .rr+{r rri, qan rr{ r rersi qff faf-q rT{ 

1

lolrl&rfr Yftrenfr *mnrrft



vrt Frriqumr Eqdftrfi
. ftrer+,6(aqr€ sqr rilrsi Esrilr {cr€? |

. EF'HTrIT er{sr+1 qTErR ftI r Eil sq.{+i str( sd EB ( sffi + fti
Td Eltqr *rs-fl Ei Eilrn ffi ys.M il+ k+,rr+,r oryrftls
qfr sr< rfrt r

. tr $Frqr k{nftfr AolR} oftr{rs B fr qr6T 6q I znrirr ilqrmr lofrq
EFrfilrtc (cn* : ffi+, ftrerq, sil{ +d ffi sftreror qrfEt (qrqr rrf
sPdB,

Ptrqqqr r*rr rrt' Hfuqr ttrR EII\rr qTErR rErq rr{B r

!ntr-"r€ qfttvrdt, dtftrf, { !ir56'Er"fltr r6a r*a r

sfikd :

dqrrin rrfl,rf, ftrqor nr6r{+1 rnrrrrT ffi gqqffi qrr{ rrd rrw6:o

Frqiur rr{r1\-+t dlqr r ssft ilqr{'+ azn< rrf rrt+r yrrrc ffiq Fdftrr+r Et
.rd{ i q+k{ qq,-{f( r hnqq + dqr€'e 61 rrtrrqr+,r sq-{6o FTkdfr

siRr.rrfi' rrffitG ETrfg r ffi+ rri4T kwrqr ffira tsT{rffi+' wqr fti
r5qrrc qt qr €q | il{ g€.qf,.* rnqTr+l loi,l (rdrqr wllrfti Tqi

aiqr rqr{ q(r+} kftr€otur ilkrrcr{grc+1 TT{r eK.fr rft\r+i B | ffirqr
rtil( r fiftrwnr 6srq q-{ilq r

qrfq @ zF'$rT c +i Bnurrqr zF'Qn c +t qrftr rur vs|rIT{ 6qR rrtfr( r

zrctrrl crftr qravr 1 qr kgq+l qrT.qf,.fr. ytqTr+1 ;rfrr sq-{+1 Frfrrr ffd"q r

a

a

Y.

?F',)

ioY rrftre yftreTrff *rwrft



Tr[r rF,

ti yrrret um k1*qr

(2+21xtO =+61
1. +l M rffifi r{il.r rft ffiTk{ T{ffir gfr tmr< qr{*q 

r

i) (AUB) ii) A-B

qy qrfi6rq l=!*r :

))x--x-f+y

1. 4',) 6q q=[fe :

.rx-3 _ rz -l

Gt) q-(lr rriarg :

u2 2a

a-l l-a

t. 6') f{gq+} M E-+,rq { y - Gro€ wr ilrfild\:
2x+Y=3

q) Hls rr{'rt(T :

{16.Y * 1thr7

BU

8

9

5

)
4

7

3

6

qfrrc yfkenff ;lM lo{



6,) \EZr zFenqr El=Izhl q--s.qr Yo fufr T{ ry{ r{qrff rrqqr+1 ?o%

EFenfi ft.kfir BI"r tqq ?

Gr) Ro 1t{rtrq ffiE T y ( ql ?ftq 1oo qlYevrq € s.lo zhi

T6gq qrca wi rgq {M fuqm rr6ry"d"t ffi{tq ?

frTtfr

ErA fqn

'* "+) lfcr s{rftmrR GRr+1 q'Enq qtsrExr<r { ftre q-fr e r qfr fr ffi qffiqfr

1ro itrer E Ti Gffi1 fr?qq Fr6T-{Aq r

Gr rFdT i-rfiIItFR E<+i 3IrIkFr l{.Yo rm t.fu. t qr+1 3nflr{al qft*r vv t.fu.

u 1ir q-sm g-qrg Fr+r-qilq

q. +r k+m-@ q:qr:f-+1 snrrtr{ Fr+rq-frq r

t
45cm

+

q) qqzr r{fl{r ri-+r c qk6o-+1 de t*..fr.q1l ftpqrg<m E $rt fr qi qt rfrr
fu ftrnc1"dq r

47 , 6l , 15, 34, 56, 22, 40, 67

zF') \rsa ff(+1 rr{fi-qrc qttqq qrc'er rfr 5<r fi qffi rrd qr rtTr 6i vcrrqtr
*1 qrrrqEls t

Gr) \"ser fif,rqT { Brta ?FTFTT ( v frzr tmr qqe-s E-( I g* eq-f,G

\qqig 6 ftrer gi rerrca-rrod qu f'e-+rir ?e'rv1frn t

4) Hrfq A egC qI l, ABC =1100, L ACB:400, AB= 5 cm { BC= 8 cm W
ta1q ABC +1 fr?u,q tqanrqfr\ t

loq

'y'

rftm sftreTrff M

Y



-

q) f€q+1 krdrc Sincr +1 ffiT ftrornfilq r

q. +,) @ krqr ABCD qszr rd il r qfr
ilTrwIil( r A

Z DAF =250 qg Z BEF

^l-l
a

fr +rq rf,r
B

ql @ Hffir peRS srilq qstq d r RtIpe s r qft pe = 8 cm, SR=6
cm { RT = 4 cm 1T\ vTdrE TBfsEi et{sq kTT FrqrFrERT I

io zF) fkgFi fuTqr ABCD qszr c+rr?Tt-rrr retq il r BC qrq fr r qfr z ADC =
55u r{g IACB qi TTt-{ .rrr mrngr*g r

rlntrf, Yt{reTrql'ffir io\e

E -C



q) kgtrdFqTqT AEqRr* reoJ,BCs rfrarr"ifr(: Aeno-Aece

qTr 
"q'

1l E) frynftas-+i \rszr r{6qr io qil tqT y€6{ Rl wn rrfrrd r(cf{ T lc wTr

Etfart qffifi | \s qilr Aqrqrr r€tr1 10 nfil rrftra qra r{<6{, q q{r tqr
r rrtrc qrr rffif{ T I wTI rrtra r Etdtrsqm TESr( I

15 X 4:60

11

(i) vo., rqer* rffiTqr rya r{*q r

(ii) 6fuc{-{r r+ ksq r6(q ?

(iii) q-qr +,fu Mrm rt i

3ao- 8a3 + 4a2, at - 4a and 4a3 - laaz + 4a

lt. qfr b, b, c r d t{cfi vqr{qTh q wi rqrntr q{ilq:
1a2+ b2 + c2) (b2 + c2+ d2;:1ab + bc + cd)2

l+xo-b +xr-b l+xb-c +xo-" l+xc-a +*b-o

\rszr Bnffi+1 +sE qcTrslr<r i t.fu. q& e r qk fr qrftT+1 *{sq cc T{
t.fu g ri wr+il+1 qftfuft wTT T{n\rr*{ r

lY ffi TT{ET-€.

I

1{

loc rrfr,rd efrreilff M

CB o



I \.

1s

1c.

11

6kr d mrq r k{qr { ffi ttff orq 1o kmr rrd q6{ t 6ft q-*+ +
+rq I kq-(q qk erq6 r qtfr +rq ffi Fftqrid wi fi +rc {t qH
Ek k{qr TrT A-flr ?

S€-cr y-€nrei slrc+ 5R-+-+1 {q T-q:-q-dqE-<T yo% {aTg( BT&d qtg r qfr
urn gw+ fffi t{% q:c k€ rri sc+1 qF6r skfl( k+rqfr( r

rrrr& T {ooo R< qszr qTE+-{ ftEid r i E{ e-frrr rrtfir r itv{ cr k+1
?reft lri Erfi+-fr ET +fu d-qr I

a-e krqr ftET+1 ?ir€' sq+] qrrrdq t{+.r{d'q I

\r+"r{T Bi-q-frm-{+-di-A qrd s-.+1 Biftna (eq-fl rfl+'g+} qrsa +r{qri
{q-fr+-{ ,T-qi gsn Bre-{it-{fur qoo qrq6 r qk t sR qr+i fq-{rd 1o Frr(al
(trcr G:a rri q.+1 sqrg cfl ilrr$1-d-( I

@ f,r4Tq+-+1 sirdrrqr qH qgqicT c-dr drrrcIdn I

grqflE l0-20 20-30 3040 40-50 50-60

fd{Trff

T-gqr

4 6 l0 7 3

RR. ka-qr rrqnr;il{ qiliiq peRS ( TeRU crst .iltrr eR ( Efr qqmr<t ter66
PU { QR frq in-a1 r rqrftm r!frq r

(i) A por =A sRU

(i, ,peRS +1 &-{s-{ = rreRu +l et{s-q

Ro

Rl.

1- 2l cm +

qftra cftTefiff $ra€rc,ft lo1

t
30 cm

I



1Y

1t

Ri. ffi kiq€r ftFrqr ABCD \rszr qft"rq qqiiil fr r qft AB=AC r1g Z BDE 4t
qdo eo 6) Tft 66 n{frq r

Tfrtq retiil wxyz qT rw*zy= 1800 q6; rrfi rdrarcr ps6 qfffq 
r

tf,rq*er glrr;TFriFl l+{ ffirsffifu | Tf,+t 3Tdqq srfrqr i t.fu. qffi u

aq @ TrwF-{qR ErE'tq ABCD TT{T rFi& T sr6' EErffi et{q.q
ERIErr Ei rrft wzr HTq p-41 rr{*q r

AB + BC = 5.9 cm, CD = AD :6.2 cmT Z BAD = 600

mf\ rqa rrM r{<r sq-{T{ BTEFTil rlttqt dw e ! mfi'smrr+i ;rTiI

+,d qrnfr ? ssqr dnry-+r 9rFr66 iFrsTFFRTT FFrc+T qrs{rrd I Fcgq+T

rr66trw{ FrE{kk( drfr+r trq-fr .fi srr ftqfu:

v{ERrqqT/YVr q. wt lnril
Knowledge

Understanding

Reasoning

Application

Problem solving skills

110 ,rfrrd yftreTr.tr milsrrrft



qr6(e R

ffiFFr rffi66 qq-fr( { ft sq-{ro ffird-dri ffiffi qrrg ? qffiT nva?Fr ihlq-m
(fi {trr?El qrerrcqT @q r

I

erfr

t, qr&+<ur r=iei-q:
2x2 -7x+ 5

Y. (r<t[ q;ffi:
a2 +ab ab

3---

a-b o2 -b2

{.6qrR:3x2-2x-8=o

qtn sftreTrfi ffi 111

itrt-.F[ EFr Y yrrfi EI?IT$"Ifit6Rt :

1. qra rffi wffg 7 cm B r gmi qurc+1 fr{q,q 54 cm2

ftrk'.:rr+1 emffi;rd'{r {flq( qi .n-qrA qns +fu 6q ?

1. fur+rc fil5-r+1 fr{so ftFEeT+€(:

B



qrd il" : r[FltGEf,rrrtrt ilqrq1q (Assessment instmments)

E{lt : Ts qr5+1 qtrrf,qfu mqn?ras hrrtqkc 6rd-6s rrd serq 6t-61:
iF') rrfrr1.6qr gtlr rrfie {firqrf,€r qTEr+r66 qfrqm rrd.,

tr) Tsrqil+1 ffi qr+1 sr<Ffr+<r r kqrsfiEmrCt Er{r
rrd r

5er frtneq :

iF') rrftrfrqr qrhr rrftt {qr{.6Fr6r il?r?r66
tr) {eqr{.+.il+t auilr, vr<ftfr++r ( ffirrqi (dmrcr+,

sTETII?I,

frlqrtq:tt Egkur :

qftrrilqT y+Tr rrnd {sr€ffir <EFTEnF

ffi fff€rfirc qrdT rrt6r yffi qrimr€ {qr{fiq rr{ tqFFT
qtwr6iF+1 etrr rl{q{ q;u r mrft f€reffi errda rr+ qftrsr66 #
Sq-( ? dqri vnm,-{e d ! ft sfum.rrs' wm, frq { q{arcsErftft gilt I

rrfrril hs{qr 6rfte r+{r rfi onq6r *qrcrs-qet' T+rr;ET e=rrFrrrT lt+T T

Wui 6rftr\'+1 ltnild rften i fr r rr qmr qfterri rrqa: rr++1 k+rg rrq
sr5m q\rdrqh frq r BTrq{ur+1 {qr{.+rr rr?i rri Tqi=a fir I qs1 ftq ilqr
silT{ursqftft wr6r(66 rid gqt ? \r+fu{ ftri+} TRqfu rrfi q r rrt rmw
(lR,\eq) A fukfr qftErqffir qtq r(H nr+lE effi Tr+ Fnq+.r f{Tq

tr;r zREtzE:R E :

frrffi : ffi, rqtrmrdrqT rfrrr rl-i, qr+, EFTrrw+1 qE {Trsi, {T{tk+.frq,
AqEE frq 3nfu r

+r{qrctrErF : tqrr fuqiq, Trrrq, (ilar r gqrr{ur.+l gq-ftr snfr r

wqrkd' r{Ffffi (Sociat attitudes) : ws+} sr+rmt kf,r, +r-{-{-Cr (r+tr;[,

316+1 Tqftrqi qqr;[, ffi'r+] k+.rffoT ftfu s.rq .r{'qrrqr Bnk r

tl1 .r&rfr yftreTrff M



ffi6 T{ffffi (Scientific attitudes) : gooffrrr iopen rnincled), zFTwt T {tr+1
3rst {rq+rqfu stfiRftdffi, ffi qt qq (An inouiring mind) qrk 

r

qffrskfiF (Interests) : hFF{ s}iir+', znfrrzF', *;<qiso, +rrfd?r, (rqrftr+',
qTl]-d{riErfr q+t arr+rnfo+ 6h66
3t-{W|-(f (Appreciation) : ya[fu, (qrftfr, 4-qr, (ffuFq, qTEnf,triF' friTil"t, TffftkI,
frq lcrd : fta-snk+,, dfrs, $rk;rcr, qrn s{rtilr sTrfrl +i sqtfir rrf r
3rr{fqd qi
qffis{rtr+ (Adjustments) ; g1rffi rrrrfrl, y{rff T Brr*{'{Tgftr+i
$rre[qr66', qrRr€rft (Authority) qftr+1 skflr{r, lrrlnftr+ qTSilr (Social

adapatability) 3Trft r

ft qrfu rt{-d qPt\r+,r etdrq-tcqFi qra fr frrkil rftsrqre rsFr B , srE{q

*q nr<r futqeilEiFqri qzF*;r"r, Brrd{sftraqq, flqqtqr;{, sf<t?fflf, qFrnq

tr{fiq, ffi qlrrq+'T w<lT sihnrts+l rqtrdra qrr;nr{ qfl+q r

erq ftrqmsrrr r# .rftrfr PrreTorqr qFd {pqrq.€Tqr qrqrekrqr krr+ r ffits
Trflri' ''4i v*q deTr ftsqzr665i gq-dtsr+i ffiqr rrfiB I TF{rgd"r+ M,
ftrer+' 1 ftrqq-{€ frfiiit iltr+1 nerfrqr qiri Eq | fi*il gmsrqr ffi,rfr
Rrmurqr rri{a' Tdqr{+q-drt qtreTrqr qr* ftkil ?ril-d s*qrrf6 r vrqiqqfi+
tqr{+;r+l {rftr rfteTrdri {r+i qscr ffir++i 6arff k+.re rrft srq
q--+.q?n aq-sr srfrrr rLiT+ g=u r {F{r{6?rd, at mmror ykk6o Br+ftrfr
lTg qfr ilqr rrfr,rd ftTr+-cs'n frqrffi qs{r{+,il€r qrtT hqr{vr {TEFrrF
g\"fir .r{ rr.rtn'g.A :

. P{qreft+r gryi rrrfu aqr ffi q-{fr+-{ rrt q{ftTfr srTfr+-{

fu<rrq qsr r{,
. ft1qft16 6Erqr f{qrefl66+1 dk6 qftm td?f€r rr+ r*+, V+'r r qrd+1

3rf,mr qr&Fr 3F|q 3r-{6q4,r Tr+6-s Tilti,
. r[6-614' fui zrtrdri q'f,6rP.6 wfi .6*r rri, qftThqr ffir S{rrz166 ki r

Eem rr{,

rfrrf, sftrerr,,fi'mmncFfr ilt



<) TqrEril+f Auilr, qr<ftfuilr < Frrftrftqfrr

lFzr ilftT.qfreil qr e{ilrrqr HrrnRkrrr ETqt *ft .1VrAs rq ude rg+TER I

\rrrEfr BTrrq.{ .fi '

trar 6valiairyl

Eq rt$nq1 qFrq rrd ffir ersfrr+] qqq q-d qtn-q Fqt Fqi + srqfi,rfi qr

*rdr 
"qffi 

qftHT fr r rrt+ TfreTrn forik{ +ftrfi srqerrt- qr.il qg q\lr{ qfi
qflTv{ T+i flrde r r<rft hqikd emdr fiqq nrd vq i rfr eq-qs{ ar
qft$n+l +rrdr+1 TI 6{ d r qnrfr BTrEr1rr qT 

Lrur (psy,chological trait
or quality) iitT q+d rr6(Igrftl (corelation) eTIEr;n rrt drqfr fuvqqq+1 ilT {
qr+ark+ qfffiiTfi * rra fu,tq Trq-{I Q.rrrq Eq I

qfrHr qr yr++1 +trf,rdr{ t{qqqT( hws{.rft tsi qF*EB :

1. Hs{Trfr trat (cootent vatidity) : qfisr+t +rf,ra frftiE *eTff,r+ sirrq-66
qT gr{tr et{arrfr Br;Fr qrfr rIur"Tri kEqrrfr +ffir $r+

Efrm.;u I ti qh qtreri treTfbrfi -ufircrrserEsv wqfu ETtc{ rrqrfi(rdr
qrr q'flrfi' qriiu I ts?rq r yr+rsfi;r qrs=rftjr enfr?T q-*nimr qr+

fr vcrq A r qfteiTqr fuEqrrf, *rrr +r.rq r5d r11qq .F-ffi 1q Tq

RT

Validity

learning-level relevance

TftFr SftreTrfi sltrq'i I ;fT



fusffiq6s-6r yft++,t6 { dRrirr RE{ tq strrFs-+t g* a-w rrft
ffi qrEfFfi Trs qT{rt-+i rTR F{t r atrrEs,r hffi+.{q ilrftr+r
F{Ertsr rrffis I F{sq6<fu} qtqr6r qq-{66a} qa-+ rrft
ffi qrn qrFrqrfi (t6q 

r

IeFlr(sl?F irar lcostruct validity) : 1=Frffi6' n1v-a rfrffii-+ trnurnn
3rqrfira 6i qqr+t* TRi ffi TM {iF-+i {frardri d r++*rnq,
srrir{uT qr rgr6T snErr{qr qreqr rrt t(rdtI€ silrdB r qs q-ffita sftrr,

wrq, qftqfu, yEfu, 1E, qfu-d, s*{un rcr qrror* rrq Frqivr rtft\r+r
c{-€6,+t ffi qtETur scr+tT 6q r c(ft crq rfte[r+i q-q6,qri Hd rr+

6lrqr artr rrfuet r+qr{ l=FireF6'+[dr qq.+i clt{q I d qf{
qffi cR + sqqfu rftm r gts grc+.rir qfr-n ftr\r+i sfr
TfteTrcr cfr +rq-q (H Fq-rd yften fu .rfteTr qrP{Bi I r*ncro irr-cr+l
Tftsilr 5-t enanqr rr+ st6-q r cffi, qfteil r sftr-o-+r +r{-ffir
{rtrrfrFFl EriTT d Es qffr'qr lM rrErrrr qr fuqn r ffi, vfteTr r
Erq hfrq.ilrflF-+} r${fl-+1 lilr huiTur rrftffi qteTqr rrfrq I

aIIER YrfiS'ri6, trer (Citerion retated validity)rt+ cfr s{-{.r{ Er rftHri
Pfirnffi q-dqm ffir qt{arcr ei qrvc rrd rri ild ss;Frrqr
3rlun crff{ftI:F, +u-dr T\.+i qrF{Bi | {d arrdmr{' qds?]-{ris+ r sr+ff
rrft Tt qFrqT qtqc Ht+-q:
+,) Tf+,r<ter+, tqil (prdi"rire validity): T* +"rfikr-€ Arrce s-+crq-qr

kqzil Tfte{rn F{qnftA qM q-{6R-+i ${q-{r H sr rkqqpft
q+ t-fi{'rf qqrsb r {+ cftfir+ ffi rrkErrn 6t wr hatrgr rrda

Ti ird trfteTrcr Tt6q{ri,r+ nu-dr $r\r+f qtt{€i | +sft Sgzr
TfteTmt {iqrw-{ rrffiE\.+i Tfterr+i ckqnirr (-e-{r rrk

iu+r ftqrkq r

C) (T{fi iq6t (Coo"r.ret vatidity): E+ TfteTr+i cftcrur c frqrffi
E+qF{ q{trrffi vrq-ff +mrqrc entrqrFr sp+-€i I

kqrff-i cfteTrq, gnq rrt+l srw' q ir(+l aFrEr(III sqr+ar tpec.qr
qd cftHr qI qFrqr rc-i-fr +trdr rr\r+i qrtd-et I Cgt siyq qnr+.rd
Fq+i q,r+ wr+ qfteTr+t srkTlycT wTT;kn 3ngfl g<r rftmmi fu
cftqn' qt{B r erM c'gt trc Err qrrrflrsT ilftr ffi.q..ro,sr;r

qffm cftrsir$ M tl{



qfrqTr+T qT.ilrf,fiq a"Trcrs tr6(Era' (positive correlation) rilT+t
qrgqqr .r<fr .rteTrq'r vq-{fi t*ar rrqql rnt+q r

snilR Hsqfrr+ +rdrdr qrrc .rd H,qr;rrrqT nqlq.+flrdtq kfLr+i rfrq
.rl€ r *rrar rm qrns'q aqr{'+ srKfrq iqftrm !F-er sErrrur tft Tr cq
trsild @ a

sqr6lTr : g6qqr fYrer6n esrT lo or i+qr{i66-,q* lo q-{rdr{ Eiq?IT
,rtrer fug wr+l erq.+ tfi{or frqqqT{ .rrtfr :

f{ilfr
qtrfr qfrqr qrdr Ttren

D:Rl-M D2gTRITS X T-.q

RI

qiRIE Y F{ R2

6 75 2 85 2 0 0

GI 80 I 75 J -2 4

rt 65 6 90 I 5 25

q 72 aJ 70 5 -2 4

=E' 50 9 60 8 I I

q 40 t0 55 9 I I

E 68 5 72 4 1, 1

q 70 4 65 6 -2 4

16- 55 8 50 l0 -2 4

q 60 7 62 7 0 0

q6T,

6:-,12 6X44
-- 

t 
vLq ., - 1- ---.-^ .. [zdz:4+25+4+1+4 l+4+4:44f

.^/(N2 - l) 1( 100--i)

= t_ J64 - e9o -264 726 
0.7310x99 990 990

rlq qftrr sftrerff drrqrrtfr



B{q' y{T+1 +aaT fuirur rrd frrEil BnqR ki fu :

T6r,

r = V6qsfq1t rJUH

D = fi-q ffiTfrr
N:fdqrff v{.qr

+ffir frqi{"r Bnarr :

r: 0.9 ifu t rq'\r+.<t vq *mr <H
r = 0.8 tfu o.g ggr tsrEr +trfrr {hfr
r:0.6 tfu o.s sgr FfrqFffi irrar ffi
r = 0.4 ifu o.o Hq qrrnq fl ?Fq AuiTr (ffi
r = 0.0 ?ftg o.+ a-q qq;e+ +q +ffir q\r+i rnkg I

Tfterr+1 +rarqri {t{kqd rd vtreTr q=Errtr=r arr€qrFr defi 3rq
Erekt=r66 vft g-rq615t fucrftrka a-1:
. qftq1-4-1 qr{66?} frTt{Fr, yqiilfl g-mrr qftqrT rr< ( qraqrfr rta,

+ftt{r*ir 61, gqrrtr+i q-qsqT { h-r[, vilG6"F'r q-Enf66 (clues) qrfr 
r

. qrEafqTq { arfiq{ ffi

. TfreTr+1 -gil( H (r*rrT, ;FFF-fr .rf, r{ffi rr+erq, Brq.qrilor pflEsftrdr
Bftfr r

. qfrqnffii r+ftqfu, s{n, ffift-q w{pn qffi qt'rMrr+ aqr qrftk+
lerffr,

. kfl?fifi'r gt{, iilf,, qr.q-frr+1 d6, q}fF+, qrqrflw+' a?Tr ffi+ ys1fu
enlE r

qFqftftEilr (Relevance)
qT<F+?FdTai ry uci T6i rrfrTffir hqq-{q r ftr+rr+i w gffi ErtqT tffi |

drqh !prr+} qrfrr i'ruifrd qeq { efr ew T{r rrt hqtrsr rrtor vlrrrsrtrr
rrfuror ftqzrrq r fqor{fir rrrsfrq rdqzq (Er.a' rqq-tg r drt+qpr rrftTil€r

f4qrcdtT t{qrqffi ffi q.t-f, 5qqr ffi?TmqTqqT Htf,,q ?Tg, (qid, qRqr

kF'RT, <r6(ErfrI Rn rl-qrst, trlqre[ it"[, rrsFtrrrf+' {Tq', g}EI { FI11, rtrrr r

rrffrrd sfrrerff *ilsrqfi



irrfrr), Frd-+rqo ffi k6rg, rtwrsr qr rqRr.rt wgol ils6t Mrq
krmfril srq rrt ffiHr+t er<E'n efti{fufr rrd vqq+g r

Frrrrftrrr (Retiabirity)

rq qftq+} ftr+rtq1 ETezrff. Tr{ qr<fltr F{tr4T< rrq( fu qftrqrqr Tr{
<td+{ r zRFFr qrftr d frnrqrftq vt+ 61 sffi qraft Bi r furfirfiq 6f,6} ilrftr
Internal consistency ( Score consistency g+ g't 3tl.Tfrr6' g I

qfu qszr ffftn ilrftn€ r* r+s-t 'rqftr16 il qr+ ffi f+w fr, qqTt
qr6r+{ dqr{ +.ffi qrr+1 q?zr.r?r r{' <torr$q+i B t" ilTr{ ffaffi rt;il'ifir
Tm r+ ffi5q, "sqJrry( d.n€'+ ffi Eqrt 56tr f{sq 6FTrm tq l' qh
trrffi qqrs' {€il B, uglqaq i t crgrrft Tq-FIRrrIrElr?T rr{' q rq.qr ym{r rrd

rffirSq r qrfulasr frfi gqrer B Ti qr vft qqr€ qr6r B r"

ffii aqr€+t ffiffi rr&rc T{ri il m dr+ i * r<rgqr k{r(rs( r qrfiqr

ErFm,(r+f ?fuq r aqrfi mffi T{rffii t+ fr qi T6t Internal consistency

T'r\'+r qq ?ffilqt

s+rrft war sErrror ffir rqil rrM B t* -
qd,gln ftEatrt wa silq - @ ffi+tq Ffl[EffiT q+Tgesqre tmrsffi
T$+1 *{sc rrunr rt 11(algorithmic skill)

m s*qqr silurftfr r{ nqR rffi sril?r qd g :

iF. gver 5 t.fu, 4 t.fu r 3 t.fu ffi qq+,l w.+tur fil[-.{e +,fu et{q,q

6rffi il€r+i E{r?r,rrrtr orrd Ffsrq tsrsTilq r

rm 
"c.rf<-+t 

- qtryfg.5 v

A:yzbh 4]. rqft+1 qrftl = 1 3rq.m

rToFTrqr 4 T 3 +1 rdrr rrftqqr = 1 BrE5

llc rrnrd cfrreTrff stilfi{tfr



f{se \e tkaFr t\-+rg qf(g1 = 1 w{.s
et{5q - s qrt tfu. ntqr = I B5E;F

q. qft rB: 90,AB =6cm,BC= gcmT AC= I0cm x( h[Er ag6 d Frr f
Tti t.fu. +T +fu garao zis ++e ? ilf,qi qr-Er-ffrrT t6qTE rrft @rq r

vatqFv+r - ryfq6 v
A= t/zbh qi gqffi qrftr = I Brq.fi

rTor?TrrTT 6T g+1 gqI{f rrftqqT = 1 qq6
effisq RY Afuq{r (aFF"rg qkE) = 1 BrE+

*+6'q = ly rri t.fu iOqr = I Brqfi

qrtk+r rr;166 faq 1 qrn flein?filne un rradqr qrqrg .rqr+r{ qTsfr _

F+er'ff TqT 'E' qT YT<TTg 9{q t"' qT qrRTIg

6ft .i Y

Y 1

R
.*-.'-qq.{i o

tq-{ 1 Y

T6i 6ffi .r.rq-rtr+rr r+.irr-q1 vral ?fu-q lTn t+r+l ffinr<r iltrrffi{
ifuq r r,rM tq{ i qrmrcFl <r< ftrf,rrq} fr{qr qd35 r erq zrai TrT 3-4:g
+ qrq 1 v.ffili" TqzfTuT HEq+i et+ErT r1o1-q1 q-d qrftf.{ d ?_ T6i Tffi ,+, ei
BTrurcfi r<i' qq=r--T cfiid m gmrn ?rdrffi ifuB r sfr y{? ,G'. qra tEi
t*rt ?rqrffi ar g+r;rrt qrilr ?fu.'q r qai fi E.q t+qr,ffi vqeferen
q+q'+irrr qTn6i efu?E r qq"fr tqi q) eqrqr Bn<k+ (Internal
consistency; tHq+f ?fuq r

qfrm cfu'erTfi *aqmfr tl1

,



fr kE\r+.r rfi+-t{"Fr6rF vft rt t rrqrt gqrcrfrdr€rffr.T w-{+i scoring rII
gTfrrr rrq+1 6 Ti Scorer consistency q\t+1 E-+I I ffi+, {sft qfti
qrrrqT q€rt;Er {& Tfterfin qftsor rrcf qfr score ril sqFrfiT 3Tt-id I Fr+i
Scorer consistency Er+q rr{ rat+, gti+i gflc+1 arq+, t<i FTk{d qTtrrts

(Scoring keys) ilrrR rrd fi scores .F't BITEIR tilffi Hftrq E1rtd I rrRIT

Hfrflgdr 
"rtr 

oTraR+] ffitq rrft trt gtr< vftwr rr?rTr qfr ITT<TTETTT rrql"rflI {
qfiGilrfrr sT4q E-rqrq I

Tffi ffifir rrr qrnsi kftr-ffi FrqrTsR q:
l. Tftqrur 5.ir.Ttfqq Fqfr Cfest retest method): qS't qfteTr Brsmr y$ffir{ sfi

Tr{6{ 5{ rem gtrr rrft fr Tfterr+r qrcilrs'rsffi (rstrrar rTirT cqgl
hr+sffi rTrT{ rrft;a r qqft Fr€rM Tfirsrftrdr€ ffi TunS
(Coeflicient of stability; xt+e r

1. lrTcq f{fr (Equiv lent form method): s€ frFF$T+T 5i ft{<TF{+

vftrrqra FrrrftT\r+f sq6ft rJErrF€r Bntrrrtr |qqlTrffi qFr{ rri
ffi (rr6q F{Rr r+ftrq I

l. vqfurrd{ ffi (sptuhatf method): qgt qfuilrflii T{ qrrrfi qi}( ft d
qrffTre rrq qrqrs6F:+t sEF$Erfl Fr+.rA Hftrdri sqPflrrril-{ fuftr rrFr;u r

zRr frftrqr ff,qR .rffi 11r + B $ri fr f€ qr.rqr qfi66 (rrFr
qf,c<rg'ff<-or fiSd r zrcltrre FffirftTq,+i q?:<rrqnrdri ffiilkd \r+-sqff+1
rluns (Corelation of internal consistency) qFriil r fr tqftrqr{ ffiq<tr
rrr qrngi rrc ilk{T dr r ffi( $rrqT |+qr-fft qFd qH sr{.+, q.€ri
gt wr Errrrq( fr $i H-rrffi (6'rrErft[ Tff Erqrsq qP+,=a r

q{qrr+l BrFilFr+ qr€Frdr+f rIqrg Frfrrcrm mftr Spearman brown n
ft(r+1 ![T ( Kuder-Richardson i @ (r+i rfr{r rrd'tt+q r

Spearman n M W' nr= !*

ttr6t, r22 = Tbtal reliability
rr r = Reliability of questions splited into halves

llo Tftrfr TftIeil?ft dmsrrfi

?



sffi Kuder-Richardson n FdY+t W .

rzr- f, ,r-M(n-M),n-l' ,o2 r

q6f,

121 = reliability coefficent
n = number of test item
M = mean

o = Statndard deviation

+rdrdri q€ ffi qfr ErFr
(lEnFr .rd fr rgr6'qri errm rr.ffi
vnrtr il( iTnT T+EIT t616* , '

iltrrst rr+n vtf, d-<r TfoTr
r ft qrezre-srs ** 64s61

a

a

a

a

a

aqTdrR.iF.ilr (Usabitity)
r+d TfterqT erw*i scq dftsrqre rqhr rr?i TH rJ,"6 flq{B r rfteTr+i,qqarfu.l.frrqr 1w6Tt ffifud qrrfis ffirarT ilq.-(;. TrEtrFr?r rrt' qkil 6vd r

. ilEsr rrf vH ffi r

. qftq1-q'1 Fqtr66 [M ffi nqR rrffi r. vften+t fu qren r r+rr rrd npfiil E.{q{B I

rftro cftrenafi M
tlj



{trrq3E-{ r4fu
(Evaluation

cte{ol Hfu
(Testing method)

3[tTeTsr f4E
(Non-Testing

Fdtrrra cfteTor

faqrrrfr cttsrq

FrqfiTfr
cfdhqriffi

Tqfd srt

T<rrfr cfreFr'r Pdalofffi+ siR ${rr

q'Era kql?r Tri

rgArfufm nn

dfr6 ctrfir + *Fr+ c{r

6q ({t
ffr qrr{

E-{r{fl qflrilq

qqr.rtE ffitrd'{

rT)

3rfir*s 4qfqf, sFrn€

.rtwtr fitfu (resung method)

1. HYrrre TtrHEr r IRir :

dtde {r<+i{r (1c,1R) qt.ff( 'ft'sqrkf' qffi Td E<r fr Eq'irurrftiT
qffirm tdqn qr qrnr66iiRr snk{ r+qr+i Ea qr nrfttroqr wrafio 5a
(Something at is influenced by or based on personal opinion or feeling rather

that on facts). EIt EII?T {I<elsn ,r(cTf{ 'q1 ftry4 TEi Et @xisting in the

mind),, rrffi 6 1 faqarl6 Wm r+ffi gd sqT il tnrqT ffit qrd
qkq( klrrcF-;rff( mR AE qr$6( ( q€E'T rJurriq.rdr+l fruiTur 6I{'qr

.i

tRl
rrFr< cftrfirff *ffimft



Tfter+.+1 sTrd rrnfu;Erfi, EqfT"6 \rq ffi g1Tr{ qr{B I ERFne

Urmror+i htrfwr Er+qT frh?r-dr Bnd6 r

1.1 faqqrtr.F, II{=I (Essay question) : zRrrTr gir(6c ilrfr hErftr6,} 6qqr
nikq ltrccrs fflq( 6q-( r P+qrfi+ BTrq+ RH?FTs, 3rTrr, f,r;r dEn ffi
f4-qd' 6rrrn T{.rrPdfr 6qG n& rqt rr+6--{ I fiR 6fu ilrfr 6e ri
W P+qnft+i K(qT rrr qdg 

r

f.f. Frqfrre rtdfu.qr g{-{ @estricted reslxlnse item) : Td lrr+i lsq r *T
frfufr 6q I sirr66 qt.S{ qrfiifiq q6 w5q( il srTEr Tsrcr+i q-q I

zRrrTT t61Ti EIEF ftkfr 6q;( r rrfurcr+r BTfuoi{r tnFralx rt yrtrrr+r qi
qtrt r

R. T(({l-(t IIFf (Objective question)

dkc qrqdrr (11q1) Gr{gR ,Eqq-il, TH zpS qqqr Er til il Et
ilzlfl onEfiftrd (€ ( wtr6rr{ tq t qrq (t6q enformation that is

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

measured). ftrEIFr yr<+t{r wIsR fuftd{N T{efu Erk( 6nBf{ r zqfuaril
ril-drr ( P+qrrrcErc qwrfdfr fr-r{. (Existing outside the mind, not
influenced by personal feelings or opinions)

11 rqftf E{=I (completion question) : zrd lrffirn tq rr< {rTd qvcr Brrt
qrfr 6-q EffiqT q+.fi qrq zrT srgr ntr qrf, T{r rrtrq Er gser Hfus
qtr+1 tEfin< ( hfrInE vfrt kq r stfr T<rdr{ qrft a-ifi ril'rrq qr

Fqftffi sil{?T+'yqm qfr qt{;u 
I

+,rde 1 61fu (l1rgc) 6sq,r BrtqR fr sqq kqr{rfr sqrdT (lqftm 6q
s+A rsn e<rrd r iqsrrril wFr+i fr-{qr \rs'a qiT+i orq rr+6 r fr
Krrd fr f+.{f+, zrcrm sr< Xdt*rtft< 6q ( m ksryrd sd qfr Uq
ftF{t+ TnqT srr g-frc q"rtr6{ lrenFn?T rrk rqvl EB | fr snn ftrtq
rrft Hftrq req arflq,pr qrq drffi-+, ert-fir ?rFT yqtrr rTnFg I

fffif, sftrrfiqr rtril ( TEfinq fiRreFF' q-{"[qT srF'B r qftrcH qr?nR

q-m q.q I znrrn tr rf vr<, qrfl qr Br1-=il{ @ Eq; I gm@t

o{r6rqr{ frTqlTfr qftq I il{ Tqftnq lrnrtrTr+' q{-{+i sm cqr+ ftkd
, s,TrrT goE-i qr< il {frqr qgzT qrqzFn tcrg r

1i ft-ffi+ rnf( IN"T (Alternate response question) : rgd g{'-fln w-dr
+sm 6q qsfiT g€ srras gtr( r fuEnfrt ffi( &+, tfr+ qr

rrfrrfr cftreTrff stilsr$ft ilt



irt* Ed r+t( Wqrdil{ I R+rt ,gt tsHr+} E{Hffi y!H, (Two
response multiple question) qfr $r+ ,TfrB I q11-dr{ g-{Ffr 1 6fuq 1

lltgct 59fr 'ffiq6 WR 9T{' (}-ixed response question) ufilof W{ I zr{rlT

d strcro r+r6;Ft 6Eq Brnfirrr G-6rr6 qq-t I qril rrwarfl t{qrffi
Rzr+1 q?.rilr gflgi T zFRq sr€rEn qif;.qlq .ri erftrr ffiT g(+1 r{fu,
qftrfrq, kffirff, Tfu, qrft qir4 g"trr rrt-€; 

r

R.t Tlrrq kffi IFr=t (Matching question): Td eqrehl g$ qm 6€ : yrmil
qrr q*rqr{ lr<fl?l;tT (Premises) rTkq ( grci qr{r qr"Tri rq.fl
(Response) r+frrq I zrcrrrT Tq-filo'T vmr,s krg+.r q,- r F+qrfft srfitrr
nrd sfi:+i Trr=fnr ilH-jclg r fr o=-A tq rqt{Fr kqTffa fuFqq
Hgrer66 fursn ffiKs qlHfr fi uiR ai r

r v.qrgffiffi qq{ (Multipte choice question) : cg*qfrr+ Trf,qTt q-q
TqtT-fr Tr{f,6T"t Tr+qr<T sffi qrt{q r qvt q-+ P+furror sq qmk6
Ft.qr66 qr.;T ftKg r s+{r qftqn, krqffi rtsor6s,
R-tqd qftETurtc dqT dq.iqr qrqM .rftHrqr rs-{r{ T{rkr ydrr qk€ i

Gq rqR,sq) wrsR Effi te qrkTTqr s{+6rfl6 qftffir fr r q+rqr

ffin at qr-q6.6T* fr qrmn qH rr*ftridqa F{qR rr{e r rh{ET
srq q-r@1 erilE rr{g r

Eq+6rff6 gffi{n nrr€r r Frrars Gar e=rt r fr qr.rqr gg ensro Eq-t
g{;t ( gil{ I yq;r+1 q,rg-dl-€ stem { Effi{zFl q"ffTri Alternative or option
qkq r zr<n fr?Efrat fi*4r6r r& 6q1 I zr<rt fuaerrs kfr r qftrd
fg rtr+T (q{ | m ffi EtR (Answer) ( qkil kqrardri ME
(Distractor) t{hq r qtlenflt sffi qk Pcgwr f{+.drrg.rT*
Frii Er{n-ig r ko{zn-rs ilq-d Tq e{q qrEi ( E6 r{rflq rfr
kqrQffi arq Tfr ftrcqrd rarq fr I

t. frkif, Tftfrur (Oral test) : Tttq s.Trffi ftreTrql Rreror ftr+Tg r .rfteror+i

Tq 3{TEIR + +fu-d, gp.rTrrtrr ( rqrrrrfl{;F qi .r-irt I ErFrq-qr ;qrqs.ai tr
:{-t (Judges 12:5-6) \,}ffir' (Ephrain) qirrq qrr<r vfiFsi 'shibboteth'

tffifraD qi Ft|Sibboleth' fffir*rrl rfi rrqo 3-zETT1uT qffi zmrsr

Frfrrfr66 (Gileadites) fr v1,ooo \r*fr66+1 Aer rrirfr qr$B r srfr{
Tr+Frrn frqq t Tfrur q1-sfr66 Eqrtffi6qqr g5rel ilr\r+i E{rA ffi
hqiasr +k+ .rfterorcrc + ri nrfuRm I ?Tt"r<r ksefuqmror qR

qft'n y?nmff MllY



fr€...-rrT q*qirT kdrf,.{r ..+ srn p+rqkq*a* rni ftfi qr6il
ffi +k6 sq-{em sftfr +{-rf,r qffr efur Pci qr nfti fu,sfq rr{t I
qfr'n qfr fr sr+{ T.orqil rqhT Fffi Eq r qrrtr u, qrffi+r
e?{nfrffi+i g+a yh-{rn *ks Fr.rtcrRT Ei {tr {rd qfr rrtr rftq 

r

kqrl-qqr trif qr6+66qr{ kkil€r vrt 6p* yq?racaRr qfter'r ?riqfi qfr qr{q r ft.qq.fr. T+6FTr{ BrffiH rrkq r

+fu-s vrr Hvrrra rw+i qtszr 6q fr r rrrqr Fffirdf. r vrr<ror gt
3n[n srSq T€rs{ r fr 5r+r f'-q*r rileT +k6 Er<Hqras Eq( r

erdrG qtk+ 6TrTr dfrB r *k+ oq+ grc6s+1 Brie{T qk€ 
r

EI) qqtqrur Hfu (Non-testing method)

1. alzttil+-{ 9ftfu (Obseruationat techniques)
ftrer+ r kqr{hht qrlfiqr s'rd T{t-fiB r qRTT r+rdacern ffi
etfr{qr delr erfrqflarrcG qr6T 6q r ffi 1;Tft ftrterur rrft
3TFraq rrd.rtqr Pffirffi ffi mr gq vffi ge r

1.1. rq|(ffr (Check rist) : m errqtfi-il+i qd Hfu fr qsqr ftrron (-+qa
qftqr+r qrar qr rrurr-+) smf,i+-{ rrft hqrffqr ft ul qr +r( Tft fufr
wn{ aat qtg( r q} fr qr *$il (yesA.,to) qtwur a , **,
Br+qi+T qfti e.mrcrsqr{ sTfrrEe Mwr qFq Hft fr ffi+ qr
trtfua (q r

11. {oftqrtl;T (Rating scale) : mfurq rJUrffiEFi F5-qfi qk q1-1 ffi
h6,o HE k{* sn r re} Tsr+i r{6r€ tq F(ffrr Er tq q*rqr qqr*}
u tfr gs Bfl?rrT+ 6e r wr+1 F{ftrf, eoffi s,fr,T .TftE 1 {uftqrs{TH qwl rd qrrils fr qc* H*fit srq rFty+ Hft,q Tr qr
q-{6rc+i ql"rqr{ vr<, qFFWt, qrfl qr BrqmERr *"fr{-d rIR.i65 I 114{.3
nc,\eq) qi qrtrr '!3-e[ {rfr tr€qq rrtEri h*.s{r a {ur-rsa] qrser

rc?fr {r+ fr rJurrod vqffi qnr qfrFri qrr6s qq t,, (A rating
scale consists of a set of characteistics or qualities to be judged and some Ope
of scale for indicating the degree to which each attribute is presentl. totqrqqh qn r+M Fs['h i il m T*t ur a u, *r qET qri 

"iqR(zrfl+t qrrr qfr M'6 r vq.qr+rs, tGnF[iF., qdTrcr€ r frqrq.+q rrft qn
fsfuTErz *ltrqTqq rrd qt+,q 

r

qFrd sftrfrrff *mnqfi it{



1.i. weqTtf, qffiq (Ancedotal recoro : rqtftq gez1 e:GIFf B ' Action

speakls louder than words.' 6+ vtd T<r 6fr g<i fi6g I qqtd E+
qffi *ar qr sr"ni da qrlTqr sc+t Eltqr qP( qrFrq d r<r r&
ffi AsKr+i E+tETram srdrt qrP{q I FN"I r +ffi fuqr <Trftrer

qffi fuT qffi rdflqr€ rr<r qrarrtn€ + Te qrcr frrsq I qfua

qrP6i{6r ERFT q?qer(."g6 6qrr vrqfr sffi qkt wrc qr+{ qffi
qgzr 6'Id-A 91fu; l" (A thousand words will not have so deep an impression

as one deed). rfr q<r Ea.{r{f, qfir+e.qr qfr qffi Frq | ffi
kmq +firqr fr+ maEi ETaTITEG E<q6{ firn sc+t F{sr( E-f,frri

T@? rrffi+r 6tr( I zrRI {-{rfr6-+1 qFr+q q-{rwr sg+i arfurkt,

srqrrd+ k+,rc+T fi-rr66 qr6r ql\t"f r6c fu-<a I q'RTt ffi€Ti
qnr+qqrt + E-{r{t 3rnrnq qfua I sErdtqiil qrftr oqrqr qff qrq qri
ffi qr+ EFrd=,Tqr {6r scilktr Et.+f str+i \rg'zT {.ffi 4rER qin

qrrftr I trffr{f, qffrM d E*fu{r frn r fr qr+nffi { sr+rqrffr+'

gq I W +{r E+ {cr€ES ar.raR ?fu-ei efr +nr T{r+f ffia qkg t

qcq qftTq, qfiT quiq l qrqn rrt ft{ quitqT ffid rd fr t

1.v rqrriu {6{r{rt (Unobstructive evaluation) : t qFr{6T .rt E+ P{frq

f{fu ilfi r fr ftrfrq rrft 3ffidi+'{ rri q'ga (krr qH il I zrcrqr Faqnffi
s'ffn rrffi EFrrIfi srilr qP€ il qril qk{ 3rrse{ oqt ffifrot rrft

ffid rrfttei I s+A rtrdri 'ryqqrryr qFrWT (Hidden evaluation) qt{ Tq
qf6e[ I sETF{uttsT crftr t+ffffi oTrd srdfur+t fltqr fre crrrc3,

qftnn?r666'dTr Err+rfi rtfR qfqfrqffr+{rts T€rg< qrftERr l[qr{.+,q
qfiB rqrt ffi r<lliiiimffi ss6lqqart qttrEq lE+
M E+ Fndre {6r +m ( nm T& FrnIffi B.( rri k{rffi m

ffi q-E?n Gl+i $fiei I ?r'ffi frz nfuril+i +qr qr+1 6<r+Gr;r,

frd sTrft efl-Fr ET€rrui rri ifqmr+t fuT grr+i sqRqr+1 vrddl 3rft qr6r

qrsr qffrBl 
1

R. 5qE4iqd ykar{ frfu (Reporting technique of evaluation) :

wrtrffrcRT trqrffi At qmr<re+1 {dqr{6r .r{ q?rei r Pwr{f-ot

Fffi+e.{ qd B, (esfiri-r qq+i g"frrr F€tr rr*g, rqqr rrdf 6qrs+1

gftr +'ffi lr{g slrk srrtr+-+qrc rrft qraqrsr qt'5-q I (R wq EFfuTq

{kn BilrseT 4TE1-1EG 6q-{ ssqr{ T d Pfikfr qfteTrfrm cIrErq11FT stfi6

tlq rrftrr cn{srfi ffi



" iT srf,fr+Tcm t r rr+1 Frkf, {ilrqqril Erfur ffi qrr( vgrt
6Tr{B r sv& Ffld ska<tEfr BTTErcTT vrr+t qa{r{+,r rrffi Eq I ?Rrrn

srilzrft, qrsErliil, qrfr qfrkrc at{r rrf@{ r zr*il quqrrt srq
qftFTFsdRT rIIq qfirgcqrt Tq Tc{rfg I ?r<r TqrWTtc wrertrt"r,
srr.rl1qrqfiT ( ffi tilrqs?Trc fl r

r.r. qrsgftrtrr (setf report) : hqrfft snnl iltqr qrfia sftr+fi ki orq
.rta T€qre Si F6|g,r6r qr;rortas rrTkr F-( - ffi hrrfr+r
ar.r6Rr6 ( vg+t qr<Tk+, +fi FR* - ftrffi, tH, y<,,qrqgfu r
rsgftr+t BTFFTT snfir qrfr qrf,firftfin) m-,g{€ lq\eq) Tffi1 frTfirf,

{ffi, r{'ililfi, +{il.nqr r k+rur q* flnventory) +l gt{r rrftr-q r

r<n qriqrfutc{ wrq T€v.qr ifuq r

R.R.3nmlF{rqffi (Self evatuation) : qlri fuilrff ffi kq r{fr rrfe r

?rglil 'qrqi qnM Fm' qA sk,' qr{t E;g r t qfr w F+ftrr+i
qrqsfuffi i wa sq fr r rcrrT Pffi''n HFqq T{r66iTrt kq( qrd
tilrqo'il rr*e srdra {s.+1 qfqtqr vrr+1 frffffi er.rfu + tnd g r qt
Sq( qaryfu ss-+1 ord qr+qr g fr rdr qrr(6 |

1.1. t.f(It tilFT (Peer appraisat) : ggar fffirffi +ftr.rq ar+arcas qd
tqa rrar, erosffi urfr, qrrorPrcr, ffi{ilr qiwr hfrqrrts"fr T{q
( Efu rTeras ftreffi-dr{ v<r rfr qr6r sfisl qrffi Ei .rfu r q*&
ffi qrtqr trraRr * qr6r ffi rrtqr sfi+i k6rq6r srnffi'qtrffi+1
Ertqr tr* qaqr srq ET(€ r qsft \'eur nrffi ffiqr ff+T qrftn
rtq tqqr q*g r t q;qrqrrqr ,e;q-' rT(, ( (Sociomeric)

t{ffi r+rr rrf{"g[ |

t. <ko qfireq (Cumulative record) : fr quqrqfiqzfr tdq Pqfu il5r r

?RrqT apq qTqq6?rfi sr< rrryi ffi Tq6il{ rr@ 6e r ffi
Fq*ilmqqr r{i'qqefu rwg*mcq s'fi+} (T]i rrrfu r rrPcfuffi rqrfr
r+ftFrfr qrar qnrffi 6rrn rkq wfi{ri qktr qFreq's{P{q r qsfr
ffi k+rg x,,T+1 qry'a Etffirs rqc rr*e r rrti T{qr€ ,ffiqfr
frttr+ Ekers' ft rlpq r ccqr{ q,,{ firaF qr lt{s(qr Ek, q,{'<rkq 

r

rrftrd sftreTrff *rsrcfi i?s



Y. lftftsr :

iF') t qrarrT srErFT rr{rrqFr r{Tqr+q66+i rrwr .rt nqrft kqrffiqT
kilffi Tqtq.oil+i a,rrrTr 'r{*r\r€r 6r{86 r€ errw+} ilqrft, yfteTr

REtTGril onfr +,r{TTr +q.Rr vrTl?rfrr ( FrqaT T6w 11-{qd qFHr
qrffiq ertrtfitT rrt6t( r qrrnft k{qT qtqnr$qftft ffi
rnFfi?T Frqfur { rnFr ffiqq "fi q<ror ftror r P{{ffifrqdT orqq rrd
ffirfi qtrcd sqrqtRd (+ il{Rsrft sftrer+ r qrm @( r

GI) qIfu rqfr srrftqnqr Hk66q?n ilqri-n kqffixrqr rqt{r ri, rrfr\t Fr

sqinvr66 t.rtr sfu( r qrfrr k{qT +o.Rr qq Hftr+t r*{r rr{, FrqR
aqtr\r6i 6, mftnsfrr crp#qr rfr I

rftrd sftrryrff mrsmfillc



qrd iTl-( . T{ftkfi (Marking scheme)

1. Eirc : znr qrr+i 3Tzlr{qts sElrft66 fu{fuftT +r{66 q+ t+{c E+Br(.s) gilffik+r+) rr€,Fr EIirIir{,
q) rra.+i +fu-{rE<-( ( sq-a-+} qqrg f{ft.{f, rr4,
rr) Brq.6. (Mark) +1 pq-firr rrt terg{ r vilrqpm_+,r ilqR cr+ I

silqfrq'51+1 r6f,,
sq-{-+t sPfiriffi T e{ir+} qqrE,
erg @ark)+1 l+-+rw r

1. tsftvr<q:
s')

GI)

It)

f. f{qr{q,tl rgftr-qur :

zF') s-f.{Fq-6r+t qFr
q-'ftm (qril{+} \r€-a E6FWi cH silqk6r vftepr cfr d I TfteTur $ryf
'.d ..+ q-ftens-dqr ffi'q-* r*r r vrqk* rfteTUFilTt *=fu" ,rt
Yffi9;[En frlfn ftinrq-{r-{ r cfte{Er F{itr+T n-qn cF-.iFiA r

ciR:F{a-.iT TfteruFFT erfrr wcffio t q-fte{q keftr6r a-qn rrft\rqT q-{fi-{q1
qo-6r-il Hrn-q E-{ .16 qlqr- .r{ dfu!tr} q1r &r 6Err+ {rrr radfq g166 1

hq+rra r rqrrd rfteTr+l e-flyP€-or rftwor.r+ sfufb s-.fis_.€ q_rrsl qm
Ec-d F{sc-{rd rften+i rtrSk+r cfteror Tr+ e'r4 Fr+ qfrtr-q-u I \r+Tfu{3rq Tqrrfr TfteTr+1 3i-{.+-d-dr E-fl{rqr hsq.rrd rfterr+t er-qr-a TqfrE i-qA
s+[zl;tT q& rra rri 3miki qrn qfr +,q E=A, *+rt.K;
q-fteTrqr r<r sr<rf,i sil{ fr'd vnrrfir+} or<q ft_r+efrq_e _* go ** ,{Ri fuTfrrl qftqrurflri {e ffiq ( s-(Errf, q-{rs{ r+q Tr+ (H
3yrrfr5-+1 s-dq rr-{ sT-<ff-+ (q r rd+ rftT.' ftrerfi'n 3-dqk6r rfterlT+t
q]-$-{r'rr<i fr trrqni aqra.k1 BTFffiqiD.EB I

F{sTrI-d qftH|-+] u-q5a q-{ afr{.r lscoring of subjective test)
hq'-qrrf, Tfteir+1 er{.+-l-qTt { Tqrre e;lr€;tzrr er.frr 3rr{rs{ (t€i
*fi rcrzrrs q-6i e-dq rrft\,zdf U :

.rfrra cftre{rfl' drdnm,ft til



,1. t"fl atCFF{ f{fu g'oint scoring methorl): gf, 
"u-k-+T 

.rtreror+l mftr ;rmt

str{ irzrR rrft qr q-dT str(E, {@. TCq qr{r qT t<rao q(qt * t,flffiq'r
erq+ Hrlr-=m q-"riqie I qlqrrfr rrfurdqT * fuftm Br-.sfi'{ rrk{ Ere g,r$fi'

?fu=g fu;tt{ rlffiq qqglre^€: {cn?fiq rrfr EqqT Series of mathematical

logics 4i rdq rtrtg I drq* t{qr-fr-A eenrrqr iqr\r+1 logics +1 16'"6
fr qrur66 rei,+,i Edr-ia','( r vntrdrq q-s<qm6 TrrfiEt"FFT rA-+ qtur+)

.:1gq' f4q1qq qt Brqa ftqqd I qrqraftril 6T+, q{"rmr{ ers.E t{t rrd
'rrqn+i +rurr1q1 qfdoqT qpr66-qr us-.+ qH .rft.tf; il.rft' qi ETr+.r hqirgr

HErf4rf, yq.r+I Ho-q-e qiiiq r dqr{fr !F.!S.fr. qfir,,, , JTmglRqT .rfteTur

:lfr si;r< vrelmE+r rrq qr fufir+i rdq q\rdr qrlrffi ri'rrldrr ftrrq E I

a\
wTFtzt I : Fq rrffi I

3x2+2x-5
qfr q] effi+1 sfi qtrerur rrffi Ti erqa' fdlrrqq 

"sX 
rr{5frg ? + T{ft rrd

&+ dqr i
3x2+2x-5=0
3x2+5x-3x-5:0 t sr{sffi
x(3x + 5) - l(3x + 5):0 *
(x - 1) (3x - 5;: g t erq'o ffr
either x - 1 : 0 

--1_ 
q 3t-ge H

or3x-5:0

tqq+H

x= I t qq+H

ffiqre,
3x+5=0
3x --5

5*=-:

vETwr | : gil x t fu. slriqrq rq-dr ri-drflz

4fufi-cT q?II\Fr gf+-r$r ?

t.h. q?iqrs mtri rrrdrx
4

llo



+) x t.fu. q*dqT(T qg+} rilerz* qr,+o-q ryl)= +flxi i.d.qr r.s {W
q) x t.fu.qtrqrs q\r+t rM 3nril{ (v2) = +rii = fi *, +tqr l.s srq6

rD f +.fu. 3Tf-qrs T(r+) ft11+} q-SFr = Z!

= *r*'x o}
= 6a 3rtdr iriul 2 31-E,

vaTd@r I H'f,qr Fs+-+i fa f+qT{TT qEr66iTrc irR AB $lfrq?ht 6 | 3rE
gtn"err+i eqrg afr *or t

+
fi-.{

*

Y

1 ttrqrm sr Trfr+tuf Peffu lRating scate or grouping method): gilront
rt*ifu a-nq} T-{qT ffifu cfq *!ftqr frrrt-fi qt{ rrsaqen
wrgffi qflfi[rqr 6{q\ry cftHsr qft-q r a,-r {.{6cT Ti
st-qP<-{rqrt q-+i Tqrbl $r<r m..(+ ( Tti-fir v+ w-qffi znt+
+'ft{ v* 3rqt tsn rrftq r nfr q-d Brw-fir \r+-o-qilr +rq-q rr4 (i+'€i 

r

E. Sgt WtSm+r at rdr+ ctHur rrif (Answer paper shoutd be examined
by a group of persons) : q.gt t{sq-ftT \16.{<I T& ftTefi, E-q-erql qqqr \rgt
s-{'qis-+r<r{ \1+'.rr<r {dt ftrer-+t rftryq qt ffi qtra rc+
ffie r zrs-ft Tfteror q-d Tftrqr+l {€ drk+T Brcrrr3rnFr 6g+r vrt
s-dl5itil+lcT 3t-r-+, nfu{e+{ r rq-* cfte{or q-qfuq1 e-d..fi Tt 

-- 
irc+

ar.++ rfrq rrca mfr 6e r

v. grqk+r ftqq r 1rf.rflft-d qqr rftsor ,rfrd lAns*e. paper should
be examined without halo-effect) : .rftmol-or HqeffiT ar{q I"i (bt .{i
+rsrc ch kr+"-ffqar or{rq .ni (t+B I q*rqrd qi r€ on"r a-1 r vfrd
EEr,ffi er1ynT-r., 4edr r6-{rfi-qFT < T4 rfteil 3ni{6r 3fl"Rqr. 6+

rfrn cfrTeilfr +f,€rEr,ft
il1



kqrptrsfu a<iffi 61 r ffi +rcq qfu-rrr TrlTrur+r BrTEnr+rT vervrc rr{ r

Bter Trr+i sltdktr frqmfl-+1 qrFT kqq ftTro-n strqRq-+T qftHUr r{rft
ser |Eq{+t er+1 frer{-"n{ qfteror.rd H, sf,rgRR-flqT ilq rffi qq+-il

qr +M rqhT rri wsr +r4 qfr rr;t qftE€i I

fr qtft rqd sr< -stren ffiqrurf,,I ifl erq+.'{ lqftr Brq

E-d-{rqr rq ( qrtm rqfu srq ermw+ qqfr dil lftrfr f{sq-+} ksqrrd .rftHr+T

rtqn<e-red frqeT ( T{iurtfr( rrgt qtq ( ilqJ,reir€ ffiq ffr
q<PdE q?TrsT T1-1-cr6rp1r qdT rrt' qf+B { r1ffi Bilzrq45dr qh 6qftr+ e r

vftHr+t rdqf<-+T qftHsr rril P{ft' (Scoring of objer*ve test)

E(q€ Tft$r+] sfrfi.kqr dqrg ffit'd q"Trs"r wr "+ew+t 
ffirE

:='lq.kor q"fteror fiivtg r srr+ffi sruqq.+mgff{ qiq qrfr ?ffi+1
yfrrr vrE dffi q-d qf+a r err{rfr Ega"Ffqr rr.n-+1 mr -ilTkr.sT 

qfre{ur .r{,

sf,qkor q*rTrd,r *q q-fl-€ &+ st-t rrq+1 eTlill q-q Ht( e-qirr qtq'r

nfftrd, ffi t 1ffiil Frrfi ffi qtHlT.rd qfu-q ,

srctq+r
!l'q=t ?t EF' GT rt g

1 o

srrgfiffir+1 atqr tr1-{r+l qrfto

lrrq q EF' q rt q

1 4 q 1T q

1 zF' CT rT Et

I 4 GT rr Et

Y rF q TT E

{ zF q TT s
q ?F rt rt q

\9 zF' q rt Et

q zF' rt rt Et

c, ?F' q rt s
1o "F'

CI rt g

a\
tti rrftra sfrIHrff stfr<Trqlft



R

Y

{
q

g

1

1o

mf€r e-tc<5krr+) Ei-qnr h.,qrff.+ ilnsi kH &-+ vq.rqr qH ilH
qtT ffidfr:d 6rrql !-drfiq-€r+1 fu q+r Frqr"in ssqr cmr qrqfp1
t'<+,r e-E+d-r6 rr+ qft &+ s-{r e-q.er go-< h+r-fi et+-q r

+qtm cfrHrqr Gr<Tr+) $rGT siR ft1e sq-aq d t<r q_ffiZ Er+rftqm
tE{T E{ s<g r q-*d ercrq Ti rgftrqTt ktFrftd Tt yftewril€ ffi
E{rs+ ak+,r * q-<'r+q ? drn1ffi qr6r B qr Aq \r+td{ (s-t-fi-q r d Ers *_fr
wrqr6-+1 q-qi qt :

T*rft ryff" t e-gffi+ cmqr kfl-+.r e-+€ sr-r+i rrrr sr-r+r vrfrr
frkq-a yfu+ra Br{m s-crE q-<rq ri r-gti1-dnl h{-dnidfl.r{ qPiF-q r q-cft q{+
qzrsqT hBr;T ek{rdt qersi qrr+ \rdTqt{ ks-fi T-{.qr+} er{cn_rr 3rq.€
s'zrsi sqrfr scr1-t- qrk;A &* ++* 1q-g#++ r,-*i *q-*t ffifuT
g++ra Ffme rrrt er<rq q+ e-{ffi qr rr{ vr55 E-e F+ ?

.=R- z
,v- I

s6i,

S = HRrq6
R= 6r+ sil{ Tlqqr
W= rrrd gir( Tqqr
N= k+-q T-qr.

qfura cftreTrff ri.irqmff



g-qr6{sr : r*fi qfTqn &+ s-irr6r qrfu I 3rqF d@, e-ds 4 qIdI

F+6qrs G14l r ZO *4 sri-fs rr\r+1 .TftcTrqr t4 3rldr tr+ st-r 1 6 ota

YFtiT gir( {qqr,

!rrkT6FF.. s=t+- 6 =A-9 =A-2=r2 Eql4-t 3 -

qqT+T Eft'{TE<{ ( E{T+1 ETEflE

er-i-+1 6e6{rrwd {+ cft sq-{ ;Fft sftrd il q*t 6 ri' s-flfifd t

;rftrrrfgt rrH gti-+ sva-qr (fi gtR ki cftemffi Tr{qr45r ililr(cl
Fr+lH q-{fi d r {Tqrer<rql ofu.l.rrcr qA rrqfir gr-i-rs-dE flqr qrftq f,Tcft

hqq-{< ( 3r;q 6-{165 1q$ q-qffi"trr qr-flfl k6-tr+] 'rqr{firkf,D t qftr

rRrqr nrr4 qrcg r {$FI n-{n iFfu R WnrEr6d qrrr rltfrI 6(
ss+ d srd-+} eqrfiri ffi.fu r n-;r+t qqe sfiqr 3{iHI qftqinl qs-{r66

{ d eva-+ cr<.r+ *{d v{q-+q are-te q1 3lfu w6-ft 6e r lr-+1 eer<

P{ffffi Rt-.rr{ ci-fr Eqr+fi rrdt dq rtqr+6 | Yffi+1 irEng c& frtr wt
+Pet Bi q={ qt+tT I

{q-+1 Frfiur
Fdrqrelt+ sil( k{ g6 rr"irl-<r cH el qrf,+1 sil( k\l-qtq( +ft
{{d' criiq lre ql{s,rft cre{ qEr6( | (!T]i er{6641 E-q Wr{6,cEt im

vr-+1 wq+ rrR ((fl rt s++l qlqrrqr Efizfr glr'rtr{ ( qrq-+} sr<rq r+

srtffi qqm M"rs'qr mqqr "r.ruik ffiqflrl sm H ( qffi+l str( k{
srq qrrr++1 +rorn g5 qri sPTrfir qrt =(;I 6q t

sfrfttm :

zE'erl c,/lo +1 rrftr( clqq5wfi EI qlqrfi-c.+1 T+rr rrk CqtI cftHr frt+1 aIftT

w-rtfi. qi ql|-{qr irqR qrt s{+} giep rr+rs'+r mftr u-q+ h}Trfr{ rrft

s-tr -{Fq-+l si-e n-qn ql-{6t({ ffirrnft srtft66-{itl 6.Ts-q l;t*(r

cr5 qtq : ctdslfrfr (Portfolio)

?IY
rrftra cftrsrfr tita.qrF,fr

Er)

q)



q. 5m f<mr<E :

4',)

q)

st{q : T{ qrdd qrrqrq& qEqr{ftffi Fr*rrdka +t=ia16 rr{ qerq qfrert:
tr) qtffiffi qqgnwrT EHrs?[,
q) mffiftrqi-or wFRE6 ftnsr I

|@trqfrr'wr:
qlffiffiwlEn<urr
dqrFrrg Hn]rrr ETlriu - kelr{rqr rqqr ilria @lrq-6r qiz il{R rr;tqq+T
+rfrffi T"drq3 iqi qs.s-+,Rai ki rqrfsr rTiHqq-r wsi rrd r rfr k{ dqrfqil

tq-+tgtil{, HIrgA rrTFr rrt+T $1u1ffi, dqrE.dt ftr+T{q.r Bng+,r

reqRrilF \r+{. dqrf+} ftr6E sq-eftrqrg rqt+q qnt+1 uqtB r qqr.fqr aqr{
qa crqqrr oqR rriq'r qi qnrrfrrsq;r q*ri. rrr{sdr xq wGe ch dcrffi
r-rrffi qqprf qqt-sqq rri flTq r i qd rr;i qcrq 6r.rr ? 6rqi the
srqRrrrurRT T-dnq{ qafr srqtlT rrd qrq rrqi fir.arur q;ia n+r+ffi q{ frqi
6tqT 6frr ? +{q iilfuf, qfren teqr qfr qarr<rri,r+fu Fcrtl i qn wrr6r
ftrflffi qf,T qiqreq-{ atqr r i lta,,g*a qiqzqtrerEne fq-ilrrffir
f{uiq +-k qlrn a ? QTr+q fi eqn66-q1 cwt furqaT E1q-d I BrrFrFRI. Tfi
atm uerq,q-qt **ra s6 {qr{+.'{ rdfmn qqi .r.fr r

t+qrtfi=+r qiilhdi{=rfi +Trf+1 T.s.fr-mi- rrtr i{tr+t 3{Turr.qr gs+i qqT,s..mq rri
ffi qrcrriffi 

t@-rq.+.T (portfolio assessment) qai( r+lt-€ | Hcr5n*
er*r tIB : P+fl'fi.sT 4lq Trs4?r{ 4qfr rri ? + TFri qrr vft 6{ SMr { ?

lEr.s+-{ a acnr E$+{ ( ? rrfrrffirR} hq-qqr q,t"Ttt qqr€q iq@ r i
q-+.fdF Hr{rrq. a : hqrefi-+r fulrrq 16116r Efrfr.6 - vtren-+i u,fr, ffi*
lr+i, ti eRilTffirq zns r aqrg+r s sMr vrq-qqr+i h.fr qkd,+i drar

.rem efrreTrfi *ilslrfi Itt



sTF[ T{rs{ Tfr Ti ilqrfi s]r+} +cr krE rITtF' (Leaming curve) +t{
(q.fi6 I sq?rt Eltqr vf,rr qsrqrrq {d'?Rre vqrs'yqr$a r

qffiffi q11qT q|5qlrqrd sil\r+1 W{ 6rm qqfu{r qi 3rq-d, FTrn
qr$+lq efu + srFrd q\r+1 qr{q I 6Er qrqmsn +,<Gr qrr[rq sq.Td rrk
rrfr, qft{rrtril+r f4frq q"re[ qt6qm rm€i H vqrrr.rf, q+ qnr effien

w{rsi rtrrTr"rels Fq.[6 rril +rrrrs +8fr1ffi erqur<umirr fu.argr q t

+ffiPnfr fiTqfur Fvft rrff ?

Eqr{d.r ffi q;rg {€ d trm 3r.n+ +dr fr-r{r E{qd r ercr+r dqrgfr

+ffi|qfr ftqfrr rrd ffi E(T6{r r-rr{ rri rrfr q.fi+i FruiTUt'rrH flrda I

qffiMqr nqr+{r rfr' H"qrft+r Frffi rffi rr+r+-6* rde P+qr'ffi
qfurrfr $TgET siT-qri-g I zRrrn gftffi-+'r fiTrrds v{."ffi rrft rcq gftEi

6qrrn Tfrrr ffi-51 s"rf(t6 qh Trfrrql ilNt=t ft41 I EF13IT +rrfs +ffr

<q{qmq {rci rri 1rr qrflfrq, t{qrsm ila, f{ilrff q'qr 1 s-rfrffi
gTTErrrTT Frqisr rrd Trf+.q I dqrfi rdq' qr6tTre kqrffi wv+,*er acrrrotq
uFrffi Tq.6il{ rt +ffiffiqr rrcr rrcq r arrft + ts+T +frre ncq
(ffis ; gft55or trn4a FfrdE6 vq4tT-{ .rft rcq qgq I

qlfq1ffi+r rriFr(FF
qlffi fflqsq T{ffzFTur rrkei:
. zrr+tfr mffikt (Working portfolio):

TRfr +ffiffiqr fqrffi k+.rg eHft Ei"+.rsi {rsn ;rfffi v} rorrar
ftrrr66 TqrhT rrtt-tr{ | fr frffiM kqr*fid ftr+.r{+] urq- rillFrqt
sqTtr-6q I

. gflrf;rtfr tjqltdt (Product portfolio) :

kqnff+r rwn rrr F.s.+,il{ .rft ilzTrt Hfrqzhl mffi
usrc+-m qtffiM qtfiu r qrcrrft k{rffa 6arq qttfrT q.r+r66,ftn

T+r<r 11-nr 6rnrfiaql E-dta rrft sffi 3Tftr+-ffq ei-qdr+1 lqa rrke I

ttq rrftra qftTHT{i M



. vqqiffi qHqnffi (Record ke,.ping portfotio):
Td mffifuftT ftrerry+ Eqr{.F{ qffi+r 6+d rrkror vrqlfrffi rrd
rrt{q I qtRzltil m qieqnfrzfr qr-r'T ftrilrffi {ErT orrrtc-rrrfrqre erfrz rri'
rrftE I T{r sTfur fr qfr cffrffiEe mfqilftrd w* il I r61FF,, * s 11A.

qerHd qrffiftrqi ftrei#A h-qioT Tfa-{ iri RqTEEdr qt&hiftrfr
t€r,ffRFA ftrsr++i ffiqrEqr qi{ sil-ra ffiffi1 r

Y. rftfrqr :

rrfrrfr ftrel"r+1 {gr{'fi'Tqr frtsiftrqtqi swl-frrfrr ssrftrqr $fterr rrfete. 
r

ll\e
qftrd cfurfirrfi -sttrffrrm1



qGffi 1

il{ @ qeqT srgzrq1 6ffrq:
ffi qrqfr Ad q{ ftre{or tffrqr fr* qf.qdq qrsi m-qrg ffirr{ r gffi
vril+1 qfufrr Effi Brsqqit sfldrt qq; "tqrf, ( <.6rT rr&rfr ftrror frrnir
T<rfird qrrd r siln Trfr{ft qrftas \rq si+1 fft{cqrc F4firq rFFl-cFr

ta;qr+-qrrreo r*{rqr qqrgi TrqE fl{rtr( I rrt Fr+'r qrftr +a qfr T+fr
kfr : kqrfi gqqr I q=rRr qrr+1 F{qrfi q-6ir€ +sft q+srqq rrt tdt{q

eurrasT P*qrqmrq rri ttfir ? tr$s, ilftr sile Fdqrffi ffr.} ilili kdr\(
Tr{6qr rrd ( sQe,r qTtrKqT sq-6+,r{ rmsi ffi rrPct r

s{+1 *q-{rqr srzfi qra Hniq }FFTcFT trqr+inracqi rqrq rr{ fr 1 zs6'1

ilfrT s;rd frftrq 5w{tr6d raftrqrc tffiT1qTror F*qr+qrq sTrtr(:
1. gqr e,r{rs (open ended tasks) : kwr+r qrftr fr {'fr T+ftTot t*qr+erq

il r qrqrrft qfiq<r e& sr< qrgi (Tqr qqrK ffi Tqrftq
rrfrrilfr T{rsi rffi sri rqr< rla-fi{ Tffi | $rA tfi gqr o14-66

qffi qa6-1:

. l0 fua<ql d'tnErc rq{r+n <tk*tE tilEw+i fr{*a 1.qracd qer€

o.d fr"n ? kfl+T dq ( Eqt"il 41fr sqql qrd a i

. m : t = qfg EFff11 ffi ? onfr rnqgr q;g 
rbd

. 1< BT{Tr T( r tarfq sR q{ i

R. Bwdilo.{ (Observationl: frrcr+tn{ Ts.qr dzt srsr fH r 3rrfraFt ori t
6-ffi rri ? +A qr ttr P{qr'fit ? ffi s{n fufr .rkt r q'sffi
trr+,E sffi srard-6{ r{ t sffi rrffirq rrrr€fi sqrurtfrT iTrfrI

rd6rr+'{ rrd Errndq r qrrrrt qtffi, T{+Trqil T ilqrEF rdrJil ilfi+fi
rrd Er.nsi gr+1 vRhr+, mrnE furfr r

t. qfirdq{r +,rd-6s @roject works) , ffi qTFTr rri F4Fr;{ qffiffir
6rdre rri fdrfr rrkt r rtit ffi s+n er{fi.rfuid < qrffi+r hnrq a

ilr<grrdri eA frs Pd qffiq-{r ffirf,( r rcft qfuilqf,r il{rfrr F€rfft
AErT kqri q-A o.rdri +q k=* ft-{l R

rrt'rc cfumff qlil{rrfi



Y. kfff Frffd rIIEfq?t66 (student constructed test items) : kw6fr F{q1.gqT

fuqnft Bn+fr srflrr frqfrr rr+ ffiffi qr$il BTrFI Md qa
kr+{R (q,-( r zRrEFr B{tdRffi' nn onfi Frqfur rr<f sqsr dGT orobrem
investigatiofi) rrd'rrEtnr 5=qrf6 rr;i q1mr |ffi ft11q1.g fW r

{. rritrfr{ iftr+trszffierc (Mathematical Journals) : fuu-{zn} sr+t Tfitr+i
Paqrqrq fffi F{qnfi'+ F4firril rrfr,r,ftq qr<qmqrft qTd Tn,rrdrttffi 6qtTT tq r s+& ffi ,F{r{ hrq T{qtT Fril{i
...............; rdr€ tftq (fr+.{q \r+,il qr* ttrrfi fu-flqt

vi rorcor Qvi +r{,66 (writing rasks) ftfr Fnfrqftt 
r

q. Wrrg qfteTr (Unit tests) : M t T{r+ h,zrrrqrq il r rr g:rfr q6E
qtqnr"Tr€ Efr fuqiqrffi Tilrsi +drg ildrr{ | 

'RFFT 
qrftr 6t€ al-r{

Tfteil+t BrRrqT ffi RiFRrFr.F ysiquT ki, gtmr trrqtft .mT
T'ns+ r rcmeidar guide .r{' qi M qk( 1 ftsaa} * +fiilt Ef w
F<r a Ei-+1 + a r snil qFnfr ftrmn +d6qT Bnfr +r{r v{rsi'+*rfl\rfr F( r str6, qr+ sffi' +drqrc FFFT qrfussr sm.Tfr Fr+i
ffi errn rrrr++rft firstqr rft gm kt r

fuq yq-{6cd vsrerrTr BTr.rir kqr rq.fr rrtr,tq:
ffi +fir* s.d'e rrq6r qrt6 erq k.rfinq td 6+ q ?

+.rt+,,q qnfrzr orer hqr+'ilTrcd (* fiis1-*q r qr+ fr
P{rqr+ilrqqe P{ffft'+ + fir*g-{ t qqtfr *d* F"q,-rr+i sFnfiT + Eirrde i
P{E@ ffi-+,r Bn5 Hsedr qrsil + rrqq.i i aqrftTr{ * errq
ira ? ffi ator ffi sancrzffifu fififrdt qrdrfi (6+ t
{rm gi fhfr r

frtrr+1 fr{irqr sqsrrrTT sqr{6{ rdftr+r gr vH fu r eqr*+}
kqrqT Fri +Trft rr*dir l+qnffi m+rgw-qrur+ Tqrq.6.il rr{ fut r+ffif*t + snil qrftr sr5tr {ilrq+.il kfu +,ffi f* ,
qfu ilqT-* Prfi rfffi r+q tr fr{r6ffi +tqrs 6t6 ft-q.rffi mffifrqt
ffirft +qrsgaqt r pfr frffiftrfrfi * * W rrc1-gfttril ?

1.

Y.

tt1
rITErd q1vreTlpfr rnffgfqril



qrd t : imfm llatrcttq T6ft (alternative assessment approach)

sfiq : qg qrd+1 q?zrfiqtg varntau Frqt'dkfr. fif6s rrd srq Eq'u,,t:
s') amk6 1Ftq.o'{ rffi Br{ r srmrxr+il vtrq-q qtr,

q') HFffi FFrc#T ffi {dqrq.€q rffi dfi rrd r

rT)

f{cm( Tilr{.6T surrfr,

ffim qpqrq.s,'{ qaffi er{ r strrqqq+ar,

fuftrq eEFrc.FT a"Fttr+ {qr{.+q vafu r

t. frrqaq6|rqfrt<ut:

Frrtr( {trrEtF,q grrfi (Continious assessment system)

kre+sr k+,rE Pnznmennit Bilqrr+fr .rtflTT ftRER rrR? Tqrq+.ilqTt ftRffi

{qr{+t t+f{q I g5'1-g 'rfrHt, ffi$+ trftHr, ErN+, qfteTr+r Grrfi qfi

{eTrq.6-{ qrrft 6t+, ftreror ffi+ E+ Mc+ frtr{r rrrt
Err+str€il:-{qr tfid{ 6rrqr rrfri rreqrc.+q kffi( {qr{.rr il r Frc<t kqrff
{qrq+" Frqium=T+ {qr{fit grrrfrqr BTrurR? €6} g r ftre{ur FRe,r5frT fr-TrIT

tfu\r+r offiffi gn rtt 3r{nfs rqi +rrqT ftrffi ffi Fflq.fi{n
qqr-iu r ERrIrr E+ M{-+ qtefly<r qfr ffi qrft Erfr{r, kfrs treqt,

ftreror k+rflr sc+1 Trh'rrilr, Fr4fuildr, .ff,+r4, 3Tfufus' Frqr+qrs, q}k+
rmrnffi+ EFrd', snfuar BIftIRqT {ilrq.+,-{ rrP{q 1 fr qq-qa gurrtr ffi
+sr qarsi t<r+1 tTofu fd$r<r qft F{qrffi ftrerur k+,E +,r{qr qfR {
ysmqur t<t qa 6qff srfrt rrl@ | EFTfr( kqnffi q-G vra Erilrm T

f{qr'ffi qErq Filr,"T fr qqrql'r sunfr qEffiWt gq r arm qrfr tqrqr

nrc<( Pffirff {qrq+q f{q +,14-rr qlftr r+q.rd'nPryq 
'

f{qreff+r urfrft sf,q+ qrtrqG krft1 stEtR q-{,

kqr'ffi ftreror k{tE q'dqr Brk+-f,q ffirqT'ft rrtT-{ qt*-{ EFtrcFr,

a

a

lYo qftn cftre{rff ffi



. kBrq qrffi-+t nqtrr rt F{qrfi fW FrrrtrrR { ffiR +qFilcr Tt
larqfrt Td,

. vtilrcT ErRP{fi Sf}r+ {urE+-r .rft ftreTr+} toTraq_s ksrs_cr F6+rr
5i4rg{ I

q) ffi+ tqe+q rdfusn q{ r qFrvrr€il
TrllRrrrtI {.qrq"r-{ cafr-+.r fi s.c-+fi-66-+,r +REr+ W6 sqE_+} dfr EtcF{ R'r*'H'al r er*ft T.=Rrftr qafu, qtrn k*ffi ffirJceT *-<r +-
+c-fl nqrE { sFncq?r frq+t qreTt ds H, + kqnffi vqrrff{r{ Trpr.rffia '{+ trrrs Bnf{t6r B.( I Tdf Trr vq+vag, Ma} Tc fufu6 rdfu
v;ar+ + gf,r-q a ? {q-+} T+{T arq} q-<.ricr +.sft rr{ a I

ffi+ qafaEG T<rn ,fiE +*u Edr qrr{frq , dffi *+ts+ ocqT
?frq r qqia ffia tqrq+-{ q-dH +f,d *a an-+rqn *t e_6an_+rrs_A
e-q).rr qft t{sTrffi {qr{.n_i. .r$r+ Brqr* +s k€ r r( Tdfuqrg
Perfromance assessment approach, authentic assessment approach f€f q|-IIi
Hhq I qr<FTqr $rfr crr fukc ctur En cH ;,E-+. E+ qfuAi
hqrffi T{q qqrqn-n crr i-6i *{ t+ sri k+e shqrrT 1an rr{ vhqr+ F6+.r .r+{ r +ff frke vften (EETTETT lri.cffi q?E {€rqrt{+ r
qa.rsR-+i fr.rtrrt cr+ usrrR T+ ur"rd 6e | ?rqirr<uri rrd Fdkd qfterT-gtfd
ir6 frBrq cffi r*q qt ffi Wd ilftETdi terqn_{ Td st+_q I

lars.-{ vffi trn rffir 6i Metaphore + +nr .ret<il+ B x-+ qrr+i
ErFrg qFrq-.r+ E I qRrrrft Assessment as measurement lFfr $r+ Tf,Iq.i6q qrq
6rq rfl?r d !++ $n-q I T6i {rq ekqrn afr kt rhqrfi+ crq r+rqr-rdl-i tl6]*fB F+ i dI(* Assessment as potryal Tqr Tilrqm-q ffirdr+i
ctrsm Ti arq qrd ET sniq I qhd Metaphore+ qlatq+T rewr+16 *
BrdT€ ffiki6 { Tqrq.fi.t rri +rq utaz5€*er ffi *t* fuca c,} &Trl-+ E{rdri svride r Frdqq ffiq-+ wrqq6 + 6RT 6-{ I + frrftns.+ Srrfrffi [t +{rfir rrdc a I qr<Frqr H*+ vqrqrc.n Riqr{.6,{ r=fa"d
Fca;rg$ q-{ +frr< rq.q-5r 6-crcr ffiE $rq6 ( Tfl-fr caknt +cr
a^kor,", u=r6 I qilrE6-{-drt l@ r<vr 6i c+ fu.66dt qr+
ch.qrqi 6qqr kTrdg rs+ Td kflEdr{ crrrfiErft vr{ r.6e s-+r_ia r

rftra sfumfi M
iYl



ffi6 {qrq'o'il rdkrr Afi TTflr (kfrTfi'.rfteil erf6t 
"1 

pqrg<n ertrnq
qk:
1. Mre : rrftrrrqr ffi {srq6{ rrtErt +a mteWt qeT sft6cTr

dq rr?i Tm qrqff+t Pr6rg Trd fu rrq{ il r ffi qtrqm rrft

ffi rrt q.n€i r sffi rrqrr effi {sr{+,r.rffi
q.{rdri T6i ds frE;g I ErKTqr kqrffi ffi 1rl-Fn IrTTTEII?T rmK

sir{ trfl ilrnsi rrqr qfr ffi ffi Frfi il{rq fu rtrqil( Td
qrurcrT {qr{.lF,'il r{rfu r

1. srTdi6{ ' ftrEr6f,Gt 0t crq ffi 6rr+1 ffitr6( tt< Fradg-t t

ilqrfu gffit Systematic record {rd { ffi ffi $nTdF,rt *TIII"[

sH c{Errfi Sqfrwr ki E<t 6rft66t q$Eq iFrI B 1 qfiffi
wrfrd?r+i grTEITrtTT E+ kqrfi'-rr qliqr d W Tr{rr<r qfr frr+ qrm

grrr+1 Systematic rq-ffi qtnrtT rrfq+r ffi q.qt$Tn r6EWf

rflqrg l.;rdF,rfi (IiEit I

i. q5r+rfrc : F+qrftFm.ilr€ q66rfur ilnsi t sffi s{6qr orq rr{'

lrd ffi Ffitr( qFtq6{ rrffiU r sW-+rf-fr The world as an

enterprise A1 rrr+qr f{+,rs rm-i6 I ZRFr 3{fuftm,' qderfur t{qrcffi
(F qrRrqT sharing rlk k€-( ( zrRIT Erlt'ocri arm qqrqfi rffi
Er.RrqT qsglrfe r

y. M F{ftf( srrr€: F+qnffi $Fr qT d rrff,rfrq arffi qRry il{R
rr+ iln€ sffi IrFr ilfllmfid, frtriff FTI!,.;r rfr ffi qurgt r{
qt6e[ I qr<FrqT Erm frqrg "eqq qq13d + fr' t t€rffi Fr6E qfffir

snd fr rri qt?r;r Frqivrfi ftnsi AM fr r1q st+-el I

{. s-Tilr{q'-{ : f+qrffi Bnqfr {dqrq5il qrfi qft r{ fqqa* t {d lrd
3-fr66qr fiilffi qF1=1T {q{ qEq I T(ft i , s 4q1 6rfrr U' , '*t
* qr ffiE aurt ftq,r6 ' qfr 5q-q {e frfrmR {<eFt I

,rfrrt cftreTrff M



q. qffi{ ?frrftrc : t+qrdtrsftTr{ rrft,ril+r F+r6rE fuqr+emqfr sfrrrqr *
Ed srron E yi hsfir tq vrncq nfuE I TffTre sffi Tqrr+fr
{ilrq.+,r ggor urt ftrrqa P+rerur "rdffi qfr TnrrEfiq 6 ur€ r fugn ri *or srq EE r

u. 1.frfrWf TFTeIIEF : rrffiq (rrerr66, gt ffirpf s(,qrt qqrqq-+i
fuqq rrrsq trtfig r

+&fr1M : ffi 61166+1 fuctr( vq.sil{ rrft Fr+6r qTErRqT

{qr{qr{ tt;i efu'q ,

om+r{ 1 gmr{ : P+qr{t-6r +eTror{ r r66FfEFr qftrrqT qqrE6" rrd,
qtFq I

Y. rfttftrq t

ilqr€ fiqfr F+qrcrqr rrft'R ftre{ur rrci qatq rqr{6T rffi yfrq rrrtE:u z

rrfr'rd sftrHTff *tr{rsft tYt



qrslFl 1

qfiE Tflisi

itlFFT swf,6e1 silc+i rci-il srerror€ $il t<rfi qil( I

1. ftrmo+ qt qP{ v+prwr kffffi lrr{Pq r1qrq.+.{ qEf $rn -
.F'. Value judgement r{ft t

cr. fu qrr{6c F,trr rr+f{ |

rI. qflE yfteTr+1 Tfuilrff Tqtq+-.fl"ni BnEnR? rr*q r

Et. m'rr* ftreror IrFt qffi-6r( |

R. il{srftfr tq qrr{ rr<r erir{ qfu I

.E'. qfrrg rfteTrqi rvncq.r{ r

q, +dqr f{qrfrt N rrH tq r

rT. ffi ,Math is fun.' sr+ rrffi g1[ |

Et. Wa +'qrs ( fuffi fuTrfl"il rdffirc \rscr t{qrQfhhl ffi qtfu n*q
rsffi€r

1. aqzF, q?i qrr{ relevancy 6T ilftr BTI?ffiT+' BFi-Tun (Necessary condition) 4q
ili
'{.. Internal consistency

q. Pertinence to the learning goal

rr. validity
Et. Usability

Y. Ftq?Frftn reliability +T crftr gqTm' q-Te[ (suffrcent condition) {q fr ?

EF'. Internalconsist'ency
q. Pertinence to the learning goal

rr. Validity
q. Usabiliry

iYY qftm wfrwrfi frorori'



iffi+.rftn reliability 6T qrftf o{r4RT6' qzren (Neccssary condition) ET 6f ?

iF. sconer consistency

cI. Usability
rI. relevance

Et. Pertinence to the intended mathemetical content

ilffFrqti {IFr+} ktr{rfrq-dT (Measurement reliability) tF,I erftr w-ro' 3l-il-el[

(su{Ticent condition) {-{ fr ?

4 Usability T relevance

q. Us$ility {qF[T relevance

rt. Internal 3[tl"lT scorer consistency

r {, lnternal ( scorer consistency

rer+rqa qlq{ !Fr*{tf (Useful measurement) s'T <rftr W.+m affi€fi (suffrcent

condition) {q il ?

zF'. Us$ilitv, Internal consistency { Pertinence to the intended mathemetical

content

EI. R.elevance, reJiability and validity

1T Relevance. reliability and usability

E{. Reliability and usability

il..r-Trqrn scorerconsistency qri'gtir rd' rfrIT r;i qftti'sqffi' :f+ qa 6t i
iF. Iffi Til( sarwr qrqrcI Fnf,+1 vgr qfiIrfrq rromr+1 qrftr 3nTeqfr

zr,-T-{urEF qn-il' k{qi qrq41'qnTq I

is. srcgtrq-6r r@ 3nE frffiq qrrq I

rL q(ffifl-+ yqr66d {ftTrrrr t++tr.r+ rra iq r

q. tqTrrd Wns-.#r+-r eTftr rftwrfrHffi

?r!t?F'r qs| qrFrEi qfiT frqi.rur rft\rair g*EnrrT qrr+ q((rqft (Variable) ![-{
ati
;F". Usability

GI. Relevance

I
',e sftrerrff drmrmft lY{



rf. Scorer consistency
q. Internalconsisiency

ro. ffifirqa F Tfirqft \rsa Tfrerr+i r{rRr;r r"i+t Enftr F(5qzdr vqTqr F{rf{l-fB ?

E. Usability

GI. Relevance

ry. Scorer consistency

{. Internal consistency

1r. R:t';necr fu r{6rfl r*rs*s?**{rc qk e*on -
zF. t{qrpffi convergentry reason ki er+rr gE,o fiiR Iq tq*ftil.qrii fr rr<r *H q+a TrrH Frf rrd Tqrwr u6trr y,Tg rr.r qw vrr+r qn rrq-tr qrtr?r rT?i T* E-qrsa r

rr.. Reasoning +r qturatdrq sr+ q:€rg{ utr+$r+rrs IrIRr ET | 
.

dqTEe.r sm frq q-ftiq fujatq:
1.+' R.q t.q Y.q {.4 q.q \e.rt' c.Gr q.q lo.E. 11. q

lYq rrftre si{rerrff srf,{nq{,



rftl (t' : lt€fdt (planning)

sEr{ : q-q qr6d r-drrFftflq ffifu( 6rfr{"- rFi verr 6tUr.:ol ftreTq1qr q.ffi 3fl?gq cF.il E1-ffgT,

<I) (IErr{uI (general) r qq-6rk€ (specific) gt\rtr66 qdqrg-{,
rr) qirFTrerm +fl<iq.f, qf dEE6-+i qEiT ir+,
q) qrIFrrerfi e}T+r rrortqR q_d6rk{ gtrq_fis firf,{r g_*rIcr

3nsi ffi q* eTrs-t,
s) Hnrd,cqo e}r€r ililr{Tra qq-drk+ girl-66 F{qivr rrri I

d-firEi qk{q { q6-€,

*eTfrr€ v*q
qilireEF' elT+,r il6 r eri y-*rr gi tfvrrcrs r

f. frqqr<q.Et rqfifiqur :

E') ftrqr+l qfrqq r qFnnr+dr

t"+ cfr qrrtrfiTn #ql strqrs yr++T qrftr erqrrTft\r+i hft_{d sdffi *t-m @lanning; ut+e I C ch +T.4rff+i E$-Ekrr il srfihr et
orria-q+) stsq H€r+T dTfT hut{"T rrMr d-firqT T{sqi hrir rrq r

ftrer"r kfl-c fldET 
"=n{qr 

rfl-d*i Tqt rni ffiqe ,,q*fi-*.rs{R Fiufkd

R. tw ftirwq :

:F',)

q)

TI)

trFn sFreTrft +rflqff

Total Hours : 9
Total Sessions :6)



Erftffi q++T arftT qfti Tffi + +erl"r-+ qtq-{r i r qs q+qr freftr+ frfbrs

mtrnT-drt ftrer"I'+,} t';n-fl iplan^ir* for teachiug) ch 1ri .rkq r il€{ frrsTor

f{qr€ o'Ffd c.l6-3{rd *dflqrc rrft=6 r q-<} *q-mq'r cq{fiq am iiqi1"r

ftq+r lgrs TT q-+ tnqq< ftrqq q u-<r qftd +', t+c, 6fr, r zEsft

ftreTur ffr+-ri+ld' T=EIIEFI rri ri qrr+) q'i Tqrft rtcrt EB r q-r{+, rlftrf,

ftrer-+'i ftreTET @ {-}-rTFt"t'.Fr qrirr A-d-{r FilisI q;friB I \r{-fiI rlfrrd

ftTer+.A ql-fir <-qR crd q-q-drk+ s'flqErcdr trqirr 'tTi, frql-q-qtoe) 6rI
ffi, srTtr *tb-+ qrq,ffi E-nz ri,, fu r iffirq 1a .'s+-i-fiI

flur{r6ai Efn-c tr+ r Rrare ffi dq'rt ?Firri qE.q I

rie-n-{r qtr,( ftrerfi-fr ftTsuI t<r+rg oni e:fiwtzFl .rrfrr s'terfoIa qrm{r FrqFI

::i!-ta I wzl ?Tforfi ftTrrqtn hqiul ,Ttc-i sleTFr+ drinrs-rtr fffu q)'sir

(Annual work plan), r.p;g f661 1gn1 plan) r tffie-<r (Daily lesson plan)

q6sq 1 gcir+ qi-fircr qr5 qFlrdRrzll frerftr+ stf{r6-+J t'rqiq isTe{q f€-frrg

qrq{ir+1 a-qrt, ftrq'q Ht aq clffi fuf{ol t Earr{+{ fuftr afl vlsfu

ts-dq T\r+1 fl qie r

q+ cP{ flecqq<E,r ftreT"r'r{ qq1 rrnfu + +, fu-r't o-rft lnqq kfiE 4I{
<r-flnl-q rri r iffi {a'r$r{ +-{ft T+ ri qnw Rrer+ qs EI 3TrE{Irs

A r qfu FTE<rz6r qrtT ftrqq-A qrm{r kqiq .rffi e-g r keT?ftd G-+,

3IFIrr.t?F?r { Ersr 3l-{6T s-qrq rr{4 ( frq"4qfrq 3r1t-crdl arm rft
g?yq1m+-s-rcT 5-q-ag inersl ffffirE-+T qTftr ieTfur+ d-fiI 3lft 3rrE{Tfi q-q I

cr{ffif,n hrirur rra+T qqq-fla vrff ilftr fq-iT q-{rsi, qtfirdt +,rqi-ff{
.r+ rfurqoT .ril t qeq fiF( trfr qr rr\r{ sli Tmr{4.{ qPaq | fi 4-rtiF6

qiFc'ta 3idi q=6' (cycle) 4t 6TIII qkirftT qE( I q!"r 3Fq W qqcPg T{:
3{-+1 e} q-<r tsqwa+t g?rq Hd"+T ilfrT A-s{r firgi ftreTol rri qqrg+q

rri shqr wzT Frqffrf, gt6"qt (continuous process) qi strql qk{ra I

qFm cfurgTrEt dFrfirfi



frrqq tr+rt cH;qrqr trcrsi Tril
ftrerur Fs+,rr qhqrqT M q6-ailri hE{fufuR TffqT tsidE' rT_{.qt4B.. cr{qr-ffir qqUro BF+-6F r vqa-q-qffq ffi_q{qn ffiqlr rri 116+{r

t-qnr"a r

. cr{q-fr-q-q huiTrr qtfir cft''Ttd.sT erftr qrErq_+ ftr.erur hla qqn
ftTeror rrrfifrdi =rqq 1 F{fq Tt siltrR f*rfu 

"a ,. \rszl A-firrrc yrK:-rdF{+i h{+q.uT-rr 3ilEr(-{r qfEEq-qT rft+ +ftmqtq-iTrti cIIzF-I ilzrr< cFiqr q{ir nr(E 
r. fheror k+TE ytfqrqr rtzmrarr, ir-afi-.dr 1qffi +.rzrq 116 |

JiTq r qrqzraq-aHl eq-qT.dr$ Fsstsrr rE r

fra1fur+ :;qir +np--{t r i\rerur Fqars uaia rFi r6zhr.ra 
r

. fl$r{or f:r+,t.{g|rT E-{T'ftTg sdfrd q+qr vil}q qr6 
1

' frerom ittrrqlzEl anfrr 'lqrqeT { rTriq pT*=,.-u,} faElv ftq 1. q-anq+,{+T :.ry-r56 ffi n.,,n Tlafrr Eil-d rr+ F_iqr.T rr+6 I. ,I.i +ffir qrfr 
1. Eri.T trlt-{ (.rrmr Vrfrr yvcrqq l?rc rrB I

qfrm yh enrft .ii:rqmft



rffir{Etrc
{+ F{ft-{d frru-+q+1

sqrft qffrffi
*eftffi strq qti-€

qqrr{ qfui ffirsqr ?er ci frrc, frq q4{ Er(oII

F+-drq rrft qo. qft\r{l El-fi65 (statements) qr{ *
I TRI st{{66 Et rrrad,l qq{ srur(gr (general) {

q'{6Tk sr tdftrq (specific) r

f . ilEftq gtfq (General objectives) :

srqr"T strq rrffi t4-qd qq-q aJ r mqr{ En'l=i 6tA sr+ql qP6+{ r

rrftril+r r6rm dcT ?F'er{kr strq6-6 T{r trd BId qq-{fi (fti?{ r ft vfrn-rs

qgfl sqr6rorr6 6( r T<Tt sttq-65cTz t*'+srcr rlq( 3{EIrm rRIv{ +ft{,
F+-fldi Frfirs qlr6 (fi rnurur r+kor q6q r e'ti q<T sN q"r6rcl

qi qffi ss rd ct{ q++1 r qd : "tt{n +fiqT qrsq+ qftrftq

qTreIT66 gClill;f 
'Td, I

f. qqElkd, v{w (Specific objectives) :

6erffi frreflr q{3{fu ftrel-fin Ero-sGr!-s cIft strq-65 6tn wt
q{ei r q-cft il4RqTP(q.6r sFa-rs-+rt + q-qETf{-6 SI kftTq (behavioral or

specific) s?rq rrP{;u r q<r g@ frqTftrc{T tq sH 4-4rrcor6 qrr

rr+d-t s?rrds cTc-fiq qi rrqdn FT Tqrl{\'f'[ E6-< {qr{n:{ 'rt sfu'B t

g<rETr+1 mftr :"{e gmrr rrft fitlr(ul aITGI f451a t"

q<r s?rrilF'fl Fins-f,rfseri t{rcI--ftI{ se+q tr+ qfu-fr

. g?rq-66 4q-6IPa6 @ehavioral) EI wia r

. sfi-q-fs sJqftq l6easurable) fl via I

. strr66 hftrq (specific) q1 rto r

. s?rr65 (c€ (clear) q1 rfu t

qrdrtw stw +EI fim k{c+T{q EilE6:
. -q"fr* r k{r6{a-+f quRlT sM ffiqul rrft frllaq+1 *r r aq

drkE,r (nd 3{tr.t"I rriq+6 |

. 3{Tzrqr"F ri r rt -lo q}fir{ q'rqfl66 r iireflr kfb-+] 3lt4ffi Tl;t qdB I

. gqTaffi gi-t, errar, 3TLqfi slt rrqi=Fl qrftr crEd. qi mu, ;FHTzrT.nzr(TI

anffi6 Fc-qR qffi I

l{o
rrftncftreTrfirjte<rrrfi



' st.*'cr q"Erfa6dT, F4frTcrdr, Trq-+{f,r { FrEnr q*r Ht*rr'F s*q ctqriE 
r

. HsqEEsi fi...q rrrmna ql-q, *fr+tz qEnflE { qTFr qg+tqre qr6ril\d an a-rn.rq rfu r. C-st cr{t-mdTeTz q}r<r e-e ftrc-4q pfisT_s_{ Ti rrqxT s?rq_rcqi

il++ strq-r6
kS-crff+ dcT

. kqrffi q-nffr r +,eTr+i *.# rI 6.ro*r"o9"), frc (skilD r $rr?rtr
(attitude) q( wr<r-<o-ersryn vtsqT €rCrT G *"** e r B-q111q
ilfl+1 rrFT-f,qT g?rq-d6 ffiq qst gmr{rcal Bloom EJ Congitive e}+q.1si n-rm-+f cPdftfrrfr Tfl-s+ e-qrq qt qie 

r. sts"ra Fdrurff.Af.fi rrasT rliB r

fuqrtaqrq-rs n€r ffi qrtft$+d, qr+6_t $Ftc1 cr6rcrc+c1rrcr Ffrqrrq-f,s-+i e-+,T rrt e.tr r. (sEr 1];It-s{r qFnqfr: r.st crT gqrq nq q.,is 
r. sir-qqr rqi"rr ?Tit{ rnvr e-qwff lambtguoul; ET&t r. sirzrf,T€ s'rr-+] 6-qqr nq dh r

$*=a"t flffE-€r (Classification of objedives)
Swftr+ g?rq-rr.si q:ffq-oT q{ sqaml .{Tr tr.s Bloom) ai Taxonomy of
educational objectives - 1956 fi rr@ qmfilreTq qk+sq qft gfk+
{-d-dTf qrP{q,+} E | <q+loFRrrr *eTftT+ gtyqE?F-drg q,Tnro-fi ei{(Cognitive domain), r+re +, (p^ffective domain) f qilffi-qf_cq-+ eh
(Psychomotor domain) qft df+ rrr.rqr snet rd.B I Erd-+-+i qr+k+ \_q +fu_ret*-{Frr ff{i q.+ sirq-fix qilrT?T+ e}?qT vta1 r qrr+_or siq,
BtTqqq-s-drdlT f{qR rrn (?r vrren (rlftIFrfir eqrq_cqrft gi.q_qE-6 q_ssr<rit
qde-t r nqlfr +f,+T Qqqt6-n BI-Trq, qEfir, qflrGfu T sq-61 d+ftT.F qereG
e-ngo r qs effi :rFrTr.qiF Er 3rfrr{.fu eh cfr qftE r qfrfm_qrcq+ grrfr
TTqG-{ft vqq-q qEr.Fr .rt e"EReri EliT r{E r qs *rqr h,qr, rlfa asrr

rrftrd sftre{rff s}csFFft
r{1



Iffffi'TFqPat-(eTr66q-dE(lIffiet-r+rgFrq.rs-cri,*qqe{6rgFqcP{
qP{a I

rD tin"nFFF *r (Cognitive domain)

tfrrtrtr+ Ax-6I sN t-qEraFqql FrHFdfu( t qFrql ffigal 6:
1.EFI(Knowledge):silFTrirFFffiqknrn-r+isqrira"iffq-<-rcl

H6,r q(rf6qT{ qffi a-drcr 5-{ strT (Recall) rr{ r ka nrar+t

gt{q65 c-(6( | qrErr{'(il (I'q-6F dzn W-{165 (Basic facts and

information) nq1 qr<Izrfi (Terminotogy), Pqfl{-n 9ftfr-ql-65 (Responses)'

(rr.kT (Universal) {{r65'{q-{ft 3?ffi6-t; q-q T6fi qdEF( t

f,r;r (6uFI 3irr6€' hctq r<f q-mrr rrfti Pfi'qr+-+rq-ro-fi lr{ {to say)' i{
(to write), gfrc nI (to setect), qft{l,cr F(I (to define)' 5-{: t:Ir(gl td (to

recatt), rfi.I{ rr{ 1to nreasure), il{ f{{ (to name), q* a+r< t( 1to tistl'

cft-qr{ C (to identifi), E"i{ 'T{ (to describe) EcqTP( r-+r ij1 I s?raTr :

. Erxr-{r<ftq' qstr+i qftHrfl' k{,
ffi frrFq Fr+rd'{.* e-drg-{,

. d f{Ts65 r-rsv qi q"Rvrrs c<rT\Fr,

. F4flrq ffiq-+T qTtc-rr 4rq-6:6'ii S* q-{rs{,

. cr€qrri-a{ qIaTF[ zFq-{ +6 t

R. +E (Comprehension; : <rr+-+rft 4r aa irqf,rar rtteTol tr+

g?1465 4( n-6rII q-€n I 3rrHI 3a-.tr'ffimTt w'rnsr ilrerrr v-d-q qf q'4

qP< m ffi s*qflrr T{-s I

qlu e-rmr sfiq-dG Fffiilr trzf qmtT Ei h-qn-rrerqr 6{ql*l1 (to

distingush), qT4r( tr{ Go translate) 51'5 }qr'4 (to identi!)' qrqr tr{

(to explain), qrdYr qars-{ er iq (o summarize)' T{r6{ur lt1 (to iltustrate)'

fon ridentify), Rd{ (to draw), sfficn rr{ (to estimate)' qifi' rl"i (to

interprete), FToiq rl{ (to judge) EdrP( {t'+T E( I 9ff6{sr :

. tfrq rrrqn-ifrdrq ffitmrn qs'rrd,

. TrtIFTT<r( q$-tq { ffilE qstsc, s-'s qryrsr,

. mkfi qfiffirr qrqTql AtE,

. xo=l il€ rrd'ryr+i ettqr 14,

. (rrlTqT<R nPft+} 4t{rs-f, Fffild q-r+i arrqr {-{ r
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t. vttr (apptication): {€ rar f€?FE+1 sr"Tt<rrur lr+ strrfls rdgt r

ftrar<, Hfu, fr{q, F{qR fu fufue1T+^e rffi rfr-erc+r Arrdrc
rftr .r-{ (to apply), qrqrffiq{ur .r{ (to generatize), qEJrfufr ,Tt (to

organize), TtftzF-{uf tft (to classifr), Vtrfa' tql-q (to relate), 6m ,f{ (to

solve), iJFIl-(T .r{ fto produce), rfrrr rr{ (to apply), iqrs{ (to show),
qHq .r{ (to change), t6srq ,r{ tto compute) EF{rr( {fuT E( r sEril(or :

. {+ HI5or f,r{mt Tqr€r ftrrFq-{ q}'CR {+Ft HTr+1 et{s-n+,r
qlznrrtT q<r Fflrffit vEfa'.ttTT Errrsf,

. ql r+{r lk Trisfr+-{ur 6q rr{,

. {+ +,t6r+,r Tfqr +,rfu t{Wrs{ cnri qrq fr+lt{,

. ffiqft1frq 3qqrfl+i r*rr r Fnq dsn 1ft rrr (rrNF[,

. ezfrq-aRr fr1.Gr+,r 5{1vt6-+1 *rr.Fq afturr,r<r +& 6e $rfi
vrqrfr+Fr rr+ ,

F{r+qqr (Anatysis) : qr+6r 8116-{r€ 3nzris{ v+t Tr ( M
PcIdqsT rrrf cr<r Arffi Ts il6qr rt61( | Erkrfr6 q{rdGd 4-{tfi rrft
Frfr+i vr=rar ffi strT66 qfr T+ TilTr qf,fi{ r hrtwr ilr6r
s?rq-d6 hqfrr rrd rqtrr qt Pnqr.rqaoqr hq",twr q (to analysis), ((Tr
qt (to compare), gIEraI ?qrq (to relate), +rc .r{ (to debate), qtdF{rq rr+
(to identiff), m (to select), rk q (to justiff), qrFr .rt (to resolve),
3Tr+fir rr1 (to critisize) Esrk (t+T E( | gErt.rrl :

. qrqqrrf<r vET r:qTfrril Trd

. x2+y2:a2 FTr{ +qr k+qr M qrqr rr{' 
r

ffiquT (Synthesis) : hftrq ffi (frH rT-{ + Hqgqur q\'6ri Tfi,
arrr qt vi+ t<ur+e1+.r fiq qr 5-{drr { TT: $qrrd{ .ri
.st-Ifqrc q-{E( r qfril TqirilqT q+ il"{ m ar{rdn{ Ai 6a1-sa qrra-r rr{,

{firffi, ffir6c ailf{+i frg rri qr hfifiamri ffi wwr yfuqras
q+q{, Eq sta'qrqrd rqtuq qT Gfqr Hqrr 6i .rfg r qrft rdnrq
kqnms+i sq.fi'q-ffirc aFzr + ( rqi ih.Tri zil rf,qR fuqiursq"fr
silqd:s rs ilEHi qtff( 
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trarqur ir6+.r s?rqEc ftrctur rr<f ffiq gi P*.qrqqruqr Br$q ,r{ (t

discuss), qq.rBa ,r{ tto organize), qrqTfr6(o5rt tto generalize), tltl

wn-s{ (to derive), P{Efrt nffi-{ (to conclude), 5+sfu- rI-{ tto restate), (.I

FhE (to summarize), frqfl ildrlr1 (ter plan), qftfiur rI{ (to unite

qfun<T ,r{ tto formulare), gFTrC{ rltl (to produce) Eilrf( (il6T E1
gErt(Ut :

. tf,{tr+1 ffi qr lrdrr ffi q+1qe qqtq;a1 *f,sq Frq;lET,

. qr+tir+ qq.tqrdtai firsq ftr+rd q{ rf,r q-{TMq I

q. {dqr{6q {Evaluation) : Ful=t qfApr z61ffi +€1-dq1 rr{ qt+i t
v\r+,r silrq-fi.rs zru d6qr q-frS{ r $ Err+1 ffiqnl ni, qq-ffi ffi
.t{, **e+i wt wttt d Hk{d v*T+,r qrfrr Tt r< Er qrqrfrdt *m
{aqqr{ r ffiq+r qt strms ?RT (€ifi qfrt t

qoqr{.+T dE-+1 sirq Frqirr rrd rfr{r rrfti tx-q,qftrFqr qqq5.{ rr{

evaluare r toiairsr r11 (to determine), qrRril ftq tto recognize), 3rrmfir

(to criticize), €q{T .r{ tto support), ffi (to avoid), RT{r rr{ 6o jusr,

Ssri( tt+r a1l gffrrut :

. Aq{t ( +H Bfl-{frll+1 qqfrr+1 qqrgqq rr{,

. sTUr( i t sTTrrR 10 +1 rqqrfiT Tdkd,r Wllr { E-iq qr66

Rqqr rr;i r

qffi s-FAre. lt+i qrft"rror'rr{ ar?rdrc{T 6qT<r.uT r{ aria-{ mrq fbrfr t zR

+fuq orq qt 6TqI Sn4SG (School Mathematics Study Group) n qTfqq

Trffi Knowing, translating, manipulating, choosing, analyzing { evaluatinl

rrr GTTIET<ur rft National longitudinal study of mathematical abilities tF't tTIf

9{T66 firqor ftrg r s<rfturzr ffi Choosing W€ ?I=IIFT Vrq66 (iqi tfiqr

laqrTT qfrrillvt rli' : Making comprehensions, selecting appropriate facts e

techniques, guesing, estimating, changing owns approach / selecting n

symbolism"

wr-iffi T{ffi telqq fua,r+r ertqr Ei ars W 5k rr+ q+ql #
<qe Pflr4] rrffawrmr uffiqrg q+( (11st) { sn?F1 q1sfr66-& r{tw

Tftrd sftIeilff qtcl{Y



ar€"r 'TRr6 frq r affi Fq-drIF6-+ qlrn E\'z* flff-r{drilG rrr+i Fenqir
cti ilr<, Au'( sfrrEl] h-c k++T crg I dT<r crfF+T il666qrt q-afi q?r
Tq+1 qrrq 

1

qf,e r<rP{d rr{ \r+i qrft+-rurrsqr{ +-flq M crffi ild Hfta qr.ilfrqr
T.ftfiur r+ga] qg;

crRfrr{d 6rsr IITKT dFET

*Hftr+, si{qtc-+} TrffaGT rrt m-rcr lvmtd rlKst n v?rn-rwni fu
#+etar 1u1616-+,1 3nuraqr rrt6r fhq r ff ryras ha w1 :

. k[I.{-{lq-+i wTrftqff{ (content categories)

. qPrq-dr+} d-fir{gR (Operation caregories)

. vmrFd rq+) aa3rprt (product categories)

rqr+rrfte fr+ elT{ri ci.tr g*-q-fl{a-+} flftqrflT qrad-6cr (Emotionat
behaviour, Psychomotor behaviour, Memoization behaviour & complex cognitive
behaviour) tti t

rr&rd cftrefifi *f,srnft
t{x



Y. rftrtt<( :

iF) f{q.r"rq ilffi1 {+ q's'a hsffi< ftr{aru ss tqsffi<{r frffi A saq
.rtor g.frt ffiT \tr,ri63izr q{6Tkr efrars T{Tqd(

q) rrfi,rc ftreTomr q.ETfto s@ ilflt ( frq{r Frffi + +,rd ffim{r

vrqi i snd ff,fi rrqAq I

r. crd(fr:
1. qftrrkd rrfttra frrwr : sr' ftRrdar$ rr6fr' tqtrq frBq t afonrqur

SITIZTq,

1. rrfftro ftrerur : gr. akqr slT?;lTz[,

i. rrfi,n qftrer6 l.rifrrd'r ' qraft-{' ftrel,r fu+rs *<, qrfrPaft, trtE"5( I

a

a

trq
qfl,n *nsr{ dilfiTfi



qrd 5{ : qfSfrufifi (Lesson Plan)

sFq : qr qrdd mrrrfrao Frqttr-fr EFrd-ffi rrd' qerq qf,51:

?F') tnsM qk{q tfi,
q) f{frrq ciqrelo il{R qr{,

?T) qrdftffir Hq rrd,

q) qrdqlq{r{S{R qw ftrwr rrt,

e) +mr er+fr+q ffi Tsmqur k{ |

t.

iF)

ftqT{qfr,trqrftfier:

qrSfri-;Ir @aily lesson plan)

trqfu( BTrzrrm qrrfdn€ F.Trdfift sTIrFr rfr+, qra+1 qaITTT+T Enftr [ffi
fufuarsq i .natrrr fr I Mfm qrd+i ftrsqqra fuqrffqr ffiff( qi irn,

fiq, lf+( sTftr{kto sdq rrft ffqqri Tn rrd 3flZFru?F frfM,
ftreTqts+,rg ffi 6'qiGil, f€rff $ur{+.iletrqT q<r E<r6la sdq rrt
qqrg(r+1 ftrerurfrtr{r i qrsftaqr fr , 4 }ftr+ Trrri Eilre Erfr"ni ?t{+,

qrd+s{r rrfr rrk€ r qet r*r kt qr ftttqsrr efir rrqfufr Mrerri
q"rrsqel ftrqror t{iT + efts qrofrqtr fr r

il{r€ ftrqor rrd ftrerofrr{ ( oTtrrqq sffi {fr
qretwqrs qrrfd Ei, Fffirff'qri rnrti hzrroqrq sqr5tr' fuM ETtrd,
qqftAf+ (qr vrfrrft ftrer+-ast qrddsTr * qrqrwr errrqolt 1rnrq Ffi rrd
r Bnd rrrtrftrrTr w*' tqrq.+.t rrft scqr gm trd rrfr q<r HtEffdG Ei

Tftrd cftreTr'fr M l{\e



t+\nFrfr q+€ ftreroil qrddq{r frilTfur rrft ftrqor-FftEE +r{ vqrrr rr{
qffiAr

B1qr6+ +eTr+t6rffr" fr F*r+rrf {vtqm<), fuq nrorrf tvfrturei,
qrffi furgn tftrqur Hful, * +<r qrflft sdrr rri dfin€ q-rrft5s), t+mffqr
Ftrerur furors qrrqr( qrRT r{g6, grdkrs qiEil dk+,r (Tilrq.+,t Hfur vte
Frq 6rrqr g;Anq rrtG $r(,?Frfr qrd+trrror BrErrtrgqri T++,r BrTrrrrqT g?qq,

{rmft, ftreTqk+rs frnzn+-qrq 1 qq-qrwr{ ftri rrRB r rai ft Br{rffi+t
Eqr@rr rrftq+t q 

r

1. sfm (Objectives)

e+ qrc*f BTarrt;rarrd qiftr-d swk qsnr qrq6rftr-+, qHrrs + d qr&El

strq Eq I zr<TT s?r€6 qrd+1 or(fi Hssrfr qrqil rrd' <qr+q r rcft e+
P4qqrq ltreror qrqr( Mrsqr ;n'<r arr+ark+ qffi''{ts orEsr rrt lr+
qtr+1 ftdq sm + .rtu lri qrd4tr{r+,r erq +rftm vh vEru qREffirFr

ilftr f{ufu qftrr{ |

s-de rr\'?FT s?.qlTd6 +'eTrftrelur qh.qr+.r GtErqT kqrffi 5n rrd(fr ( gtrq Ttr T\rnrqr+l qrm rrd (H g{r+s r qrft tPro qrd+firqr
sdq rf(r+,r u}r{ffi P{ftre r q+arko (Specific & behavioural) fl rfu r

Tffir siltrr{a-A kqr-ffi qrsil rrf (H rtrtrc€} sfuftftriE rr{Sta r s*.rt
frrqrflqd'r+fd tft s}Fr6lo'ilrr, fiv r srFr1ftrtr oflurR? E{ qde r

R. pqqfo+ft ffiqrft (Teaching learning materials)
qrsqffi Ts $TrrF{T furf'kc s*tq Tfi rrt +eTfrro iaqr+qrqqr rrar+o Ei r
srfrrr{r Hrti srqtrt (ft vdq qk€ I qrddtffirqr ttr+ r fficeqqr
rfrtr Ei qo, T+*d, gg( Bnfr Erdq rrrft Wa qr Fr;ffir-r qrffi
ftreT'rqr sqrfirr rr+ Tr+.i { srrtrr rrftt ftrer+'P{ftfd ( q.q qT?TTErc sdE\r6r
mmffi v6ile rtrt6 r fi srrrftro qr{+{q, s*tq r kqnffi KGr1Gq

flrfu r srt qrdftr;nqr ftrerrPtrom +,r4Tn rfrrr tkt Trr,ft qrr sdqqffir
frTerqk+T{ qrqrft+} rfrrr FrRqd qrdail uRurT sq qr=i < ftrqffi
6PqWt aqr rr+r++rft qitl"r rrtG r{$Fr+ ffrrffi 6+e rrft rfrrr rt qfu fr

l{c {trc cftrsnrfi s}aqrrrft



qrr{tr+1 sq{-o.dr+i tfl=rR tr{ rfu I q'ir+1 q{ Trm{ffi rfr{r <ilrTfi + qrftr

nrt ftrer"rP{q,rtr+r erftr sarr+ 61 rto r

t. frrmurftr+'rE tfiqrwrq (Teaching learning activities)

kqrffi t{qttra wqfu qrq rrd qr rt( + f+qaaqrE uF'eIrqI eE-d

Tkq r f{srrfrq .relrfi qtrrr rr+ fi-rllT ftrr+ t F{qrff gi w-wrwr ftrwq t
f€er{ hrn-oenqqr rr{.irr{ Eq( 1 q6ftrtrd zRr $TrrrqT ftrr+ r tfinfr EttrT
ftreToTk-org +rf6m, ftretvr frftr ror mqta lrqttT ilf{qG vlwsrgov rq"r
rri q{r seq qkq I qradqqr+n frreprkorE o,r4qnmr s+q q<f kqqTffi
.r{+.r ffit +e{rqr rrfG hqtoqrq qfr Er$q1-sn FIIrt"t rr{q{s t

. ?F'qtr.F[ F{qrffi +tr( Gft, !frt, qrqm Hfi Bn+R h-qr rlt kqrffi
FiTq-{ittT (Era qqri qrd g-6 .T-{qEi I zr-{rtrT qrftr vfsrq' Eif,rq qr v+{r
a1a6R qfteTur .rird r

. fqreTsrk+rg im"qr+qrrrs vd-r{ mf .q?r+n trTerTsr meT+T qr+ qst
s?rq qftfftt-+r Enftr qfr' P*,qrfi-.ilqqT hfurdr { ftik+dr tr,rrq lftErd t

. ftrerfi r i+qrff g++l trqr+qTq qT rlfrffir we q'A' .rft rqftrwoTql
ftrerurfu'firE h:qT+,eTq Ak{ rf,e r qvt arwir qr ficmr rrrftr \d y6r(+'r

it h,qro'cnq zTr epqlsql sq'qr{ EWi r+wr qv-aqr* rnr ?rr;rr+} rs-Trr

rga .rd qfr et+-q r ftrer+ r H-qraft E++,r rrffir qffi qst oqrqT

fr''rr{src hzn+-qnrao sdq .rt rtfr m r

. 61rtf(d ffirqftfr cq{frq q,AT, +fa1i, T -.F-sfr lTf,- q1i ry vdc rrt wlzr{a-fi

EI
. qT6zrz[kr6[ greq- rrr{T ( ltrftas;fr Ft-qr?FqriqT qrFT ffi

TffiFr{sR Tf,qq] q-TItr{ EFTIrlr rrk{ srrqqqo g r

zntfr lqreTur ffi qqasft, BTt F e,fu qh'q < t+ffffi EFft' qfu?T rri q+
qrrqr P{qR 5.qrs{.rtg r

fureTqk+E kqr+qFr+1 qrerqT qrffirrrilr{-{R ffEftnq 5mrqfu rri sm
r<rq qiq&q r

Y. F{lq€'{ @valuation)
+HT ftTeTUr+1 q=rrrqT kqTffi BrEfbrd sqtTkrts srq rrd miqda-t m
f{?Ittro sFrrdc EIfrrd rrqtr$t1 tri qu rtr qrnt F.'nq"q @eed back) r<rt

rrfrrd' eftreTrfr *rsprfi 
-".----- 

"--. i{1



rrt raqa+ {qrq+,{ Rrsr nnilq r Ti{rq+TmT qrftr qrd+crTrqr sciq
rrf('+r sFprrcef r{TrFT rrt' <nqirT vr-{f,6 tk{ r+6 r Fqrgrildr{
qrdM Br;Frf, sde .rfq ilrqft iF'eil ffi ft+4rqqr mfu+

rnrdE6 eqr 3rild4'iERr qh f{ffffi Pff{rc sqqfu RTT ?r{IIII"T qfu=g 
r

s+fr qrdfrffirqr d q.{r+i 6T+IT rq'fr .rftq drqfr q+ q-{erqr

Trdri ftreT"rPfiflE h,qr+qrq-qra sr+rr rttt tqrsil +,P5{ 6q t qsft H'
{qrq.fiT{r .rfti k'zrr+erq Er mffi erilc:e'A s*E+i efthk€ rtH
ETr+6 r F+qrffi frffi rn"r6c rtrqrq qFfiT 3ilurftT qrr Trrt sffi
dil {rfu'( dk€ ffi ffin rr+ fuftrffi} flrfu r

t. 1;tr+,r{ (Ilome work)
rrfrrf,6r zrr1orT eqr wqrffi gzffi {trrq.fiq r{ t kor{qr srnriE iFr{FI

rrd T6+'rdq.r Fq-rn Frufufr ql.Tr€ f(i rrk€ r qr+rdt rrntrftq ilut, ur(orT, qr
aqr ilqrffi $Rr{td (Repetition) Er Ef, @rill) rn F6fr{r s-qr€fr Eila
ffi srktr+r enftr r rffi ffi hRI( rr{qT qrftr rff,+,r4 k1 srr+rro

B I il{ Trsr{ q* fr+ qf Faqq+<+J ffiw";rsv mri err+srr€ffiTt kqr qk
r* Pc1 q*e 

r

rTrSdiffir.F,r Erqrdc

ETRTET FNq?rqr rt+r qra*wqr+r Efqr66 re @ g r t{rqr nB ftren

rilffi gs-{rditrr 3n\rdr qr5qffi umqT 6FRTEI qhfd qq1 3nq+1 A t

Fffitrrr+] sriilzrqT ffi Trrlrqr qr{ffiq rshi ftre{or nrr++rft Ut
Ttrffi +nq ftre{r+i ItuTHT+1 r<rfqr tnrkr errffi se+T B-{. I zrfr T<}tqT

ftrer+.6Rs+1 sird qm+i (ffi E r ftrrors+1 tfirE+n W q+ qr{mrn r&
q\rmn rqEtq, qr6dq{r il{nifl 6ffi gqq qrr{q Bnft qrds, kER srrgn

rrfg r rs{ qrdM Gfqr Frqfur rr<f' s-q, ( +,q rrrpmr nqn Ei qtr+i
Tirq q6f B I T( T€d cfqrqr vTq fiq{rfrs sttq, hqro-qrq t
{qr{'+.fldr€ WI-q SH | 6r"t Erfril{ffiqr tt+r qrsdqmor +fi GfETFG

ft1qe6ss 6q;

lqo rrftrd sftTffirfi'*rqrlrlft

3



rRl*rFrF[t iltr I

1. ET{6rft-f str4 :

L iftr+ qmft,
. l. Rrry"r Rr+rg p{rrr-dFT .

Y TFqrEtrT:
{. rt6sr* :

qraffi eltr f
sftqq ;

1. vlYq' ffiw'
i {q fuqqqta

_ zF).............. .. t........... ... frrtar
Gr)..... .........r........... fkq_ar. rr) . .. ........ r........... ...H+eri. &rer'rr fuPa :

' y. Bfl?rq4m qrrff t glzF-1utt6 
:

{. Tqre5{+lilft€r j

- q. ;rql (Irq .

F{td

sr&
IITIT

iEfl:

- hcq:
qr6:

qftra rtvrenff fut
iE1



qrdfrqqrs) Bt{r Y

qtrrio :

tF,HT :

sr&:
viw:

fuwrffi 3.qt<r:
(Fl-zi :

tqR
,rFra sfuHrff drf,{rcft

ktlrffi sqqr:
(+FI :



qrd+.T-{r+i af{r {

tT) crd+q-{r+1 hqfur

{rfr: RTer6-+ 3ilFr ilftr Gq{-m 6i rrft n-qn qftn Ftqr+amrs.+i
gsar 6-q{a er+i ei r sd ftreror .r+ ftreffi E"{+ q-ft} +r* _*.,.,_+n+
EB I il{ ch T6i +-ft crd+fi{rfir rgtrf,s @ 61

tru.&:

Fefl: 1

hft : loqo,,l1/lo

I qrtr'fts vir-< : vra+l srqqr P+fl,flFr; t{EiErrro Td vqef (+sd..;4) ax2+bx+c ftFF$q.+T fr_qftq qF.r=q_se-+.-fo_+i grtuo_s ri rt rlfk+ srrrff:
qftm cftrmfr +flilrft

sq:tr :

ksq:



t, FrtMFffi:
€a H& 8-{ rtta UITs?s F+*ra fltrsi r Petqd 11 Szr <ilf,r* csa
qrrf, qriFR qrsi {rt k{rs{ H r ffi frifu{ Eq'TqIz nrflrsi dtrc
qtr{ r fuffi rzm Fq-{-{Fi frtrq qnra-m-€+1 6rsll qrqr rr* iflnsi r

sfitr(lt 1 :

4x2+tr+3
= 4a2+2;+ga+!

= 2x(h+l)+l(2x+1)
= (2x+l [2x+3)

ctEd: ex+lx2x+3)
= +l+2x+$r+3
= 4x2+trr3

C
tr
tr

2x+3

+xN

EWill:
3x2- l3x-30

=l.cm) = l-90=-89
=z.(ail = t45= 43
=3.C30) =}30= -27

=s.(-18) l=l:rr-q
=6.Gls) =Gl5=-9
=9.(-10) =9-10=-l

,t+d, tr**rx*-ul
= 3x2-l8x+5x-30

= 3x2-l3x-30

tr[ [!l!
trtr !u[!
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Rcqrircmca6 for e profcuioltl tcechcr ConrpcGecicr
rrtctrrcrt cribrh for
frirh;qtft b.tcd

tnblrg

Coopctclcicr
rgcllocrt cri0cri for
tclod brtd tnid4

Corpctcrey 2

r Explain Piagcds position in oognitirac dcvelopmt
of hc sodats in lcaming ud apply them ia
tcadriag of orfharuics

. Apply Bruds 6ory of ingruaina in classmoo
t*lhg

o tbc oceaiagful vstaloqocition by funrbcl in
rrdingE{tcmdcs

. Us Vea Hiclds Irtrcb ofndEstroditrg
id6 i! lclcriE8mlty

o U- cm*uaiviro.atnowlcdSccoorEtrctim
6lory b tcrllin3 6 f.ct it of 'rfficlrrricr

r U* Grgrc'rthory oflceni4 ioGltutringtc
ndrcu{icd cosEltr fr god{ogic.lpcfledivGt

CerErO
r Piagct'r cognitip &wbpocnt thory, itplic.tftn

ud rpplfoxin h onblum dcrdopocot, Ecting
md barningprcrnotion

r Bruocrb ttrory of instruCiot
r Mcaniagful wftd budng aod dbcorcry lc{lirtrg
r Vn HicHs oognitive hrcL h uod€tstrailing

geomltical idcas

o Coastructivisn rnd harniag of rnatlraatics
e Gegrp's thcory of pro&a lcrrning
Tcecfiq.caledl
r Short lctlure
o Paper prcsentation by the participants
o Somcexpcrirrcnt on learnlag theodcs ia $rdends

lcaming
o Group r,wrk

Imtnctiorel mrtcrhb
. Rcading maerials
o O[IP/ cotnputpr

Evrluation Procedure
o Recording of an individual performance in a form

with a set criteria in a rank scde
. Assignment on set comp€tencies (at least 3

assignments)

Erer-gOm.

Each cack agplics

kuningttorics il
dceignirglffis for
clrymeldng

Required Competency 2z Analyze dilfercnt learning theories rnd use them in
promoting students' learaing ilathematics through instruction (f 5 hrs for I month).

rtl.rd sf{reffi'drtr{rlrlfr ts1

a



Requirements for a professional teacher Competcncies essessment

criteria for training centre

based training

Required Competency 3: Lead students to construct concept, discover relationships,

and develop knowledge and algorithrnic skills (15 hrs for 1 month)

aompetenet'3 l
- Give examples of mathematical concepts

anrl design the strategy for learnirtg

Crr ri:epts

Design lessons to discover a relationship

l:jentifu rhe typec of algorithms, an!'

"1.'a :egi r:s for. acq uiring algorithrn i c ski ll s

Use of retention rechniques for
mathematical knowledge

Contents

Mathematical concepts and inductive

reasoning approach
. Discoverablemathematical relationships

(Discovery approach)

. The acquisition and retention of
information

. Algorithms and strategies of teaching

algorithms

Teaching methods
.' Short lecture,

. Inquiry approach

. Group discussion

. Guided discovery

. Cooperative learning (integrative

technique)

I nstructio nal nuter i ul.s

. Charts

. SLM

. OHP

. Evaluation procedure

Each teacher completes the

assigned tasks.

S/hc explains ratiora! behind thir

c:ategorization of objects in

goncept learning.

l,
iE/he describes the concepts in term
1....",lof attrib,.ges.

I

lS/he explains riefinition formation

rvith,exam'ples,and non-examples'

approaoh for an instruction

purpose.
, ,l; I ; I .l

S/he compleres some experiments

and analyzes outcomes. 
..

S/he disousses and anal)zes, the,.

stated hypothesis, conjectures anci

lpropositions.
I

isrn. "*ptuim 
and analyzes the

ll'csults oi;ained through dedr:ctive

land induc tive reasoning.
I

Each teacher uses

fferent strategibs

sti ulate students.

encourages

S/ire provides driil
{xircise-s.

Recording of an individual performance

in a form with a set criteria in a rank scale

Assignment on set competencies (at least

Itro

3 assignments)

lfrm sfrrsrdf itril€lq+



Requirements for a professional teacher Competencies assessment

criteria for training centre

based training

Competencies

assessment

criteria for school

based training

Competency 4

. Use strategies on teaching

communicative skills in mathematical

rnessages and technical expressions <lf

mathematics
. Design learning activities for

interpretative understanding

Contents
. Communication skills
. Mathematicalmessages

. Technicalexpressions

Teaching methods
. Short lecture

. Role play

. Games

Instructional materials
. Graphs/charts/tables

o Mathematical situations story

. OFIP

. SI-M

Evatruation procedures
. Recording of individual performance in

a form with a set criteria in rank scale.

Each teacher reads the message

given and rephrases for

communication.

r S/he uses the probing questions
I

I for communication of
I

I rnathematical relations and ideas.

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

orovides feed back

to the responses of
the students.

Required Competenry 4: Develop communicative skills of mathematics in students

(6 hrc for I month)

Src sfrrsTqt'ftr*mrff- lc1



Requirements for a professional teacher Competencies
assessment criteria
for tnaining centre

based training

Competencies
assessment criteria

for school based

training
Cornpetency 5

Conceptualize, organize, and demonstrate

di fierent strategies: (expository, demonstration,
; ,:r:tical work, small group work, individualized
iiisri';ction, discovery, inductive, deductive),
games. inquiry, oroblems and puzzles, heuristic,
prohlem solving)

o iri;r:iy inductive reasoning to construct concept
. DesiEIn strates/ for discovering a relationship
. Apply skill of explaining, questioning and

closure in classroom teaching
. Apply four fundamental aspects of teaching and

leaming 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 ofteaching and

leaming

Teaching methods
o Short lecture
. Group discussion

o Demonstrate some strategies by

traineri participants

Instructional materials
. Video tape

. Reading materials

. Some games (rules and regulations)

Evaluation procedures
. Portfolio assessment from individual record

keeping

r Individual reflection

Each teacher prepares

activities for different

teaching strategies

S/he demonstrates one

of the activities
prepared by himself

S/he collects some

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

Each teacher

implerncnts her /his
designed teaching and

i*aming activities
prepared during the

training.

S/he shares her/his

experience with fellow

Required Competency 5: Select and platr proper teaching strategies and apply them
effectively (27 hrs for I month)

lcR qftra sftrsrfr stil{rErfi



Required Competenry 6: Selecting, developing and using instructiorial materials to
enhance learning (30 hrs for I month)

Requirements for a professional teacher
Competencies essessment

criteria for training centre
based training

Competencies
assessment criteria

for school based

training

ideas

. Develop mathematics laboratory in
school

Contents
. Concept of mathematics laboratory

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 cl assroom teaching.

S/tre constructs at least five
materials for different areas of
school mathematics

S/he participates in a group in
math exhibition and exhibit
prepared materials.

S/he prepares

modules.
worksheets,

Each teacher shows the
collection, development and use
of teaching aid and concept of
math lab in mathematics teaching.

S/he suggests materials suitable
for different teaching and learning
approaches such as individualized
instruction, cooperative learning,
inductive approach etc.

and

Each teacher selects

creative and up to
date materials that
can meet the

curriculum

objectives; students

needs and promote

mathematical

thinking habit.

manages

classroom for
Iearning opportunities
and demonstrates

lessons

instructional

materials.

using

S/he uses teaching

learning
modules, worksheets

and project works for
problem solving.

S/lre

Tftrt cfrreTrff mrtrq'fi



Requirements for a professional teacher Competencies

assessment criteria
for training centre

based training

Competencies

assessment criteria
for school based

training

Competency 7

. Prepare and use a specification grid

r Construct mathematics questions at various

cognitive levels

. Prepare a marking scheme

. Assess and analyze students' performance in

mathematics

. Use evaluation for making instructional decision

(grouping of students, remedial work etc)

. Perf,orm a simple item analysis on test

. Use a variety of assessment techniques, activities

tbr progress repoft, feedback, grading (assignments,

proj ects, continuous assessments)

Contents
. Specification grid

. Test construction and item analysis

. Assessmentinstruments

o Marking scheme (length of questions, difliculty

level of questions, distribution of marks)

. Analysis of class performance

. Continuousassessments

Teaching method
. Lecture and disoussion

. Group work

. Workshop

Instructional materials
. SLC specification grids

. SLC question papers and district level question

papers

. SLC marking scheme and exam papers

Evaluation process

. Portfolio assessment fcrr individual record keeping

. lndividual reflection

S/he Prepares

sample tests

according to

specification grid

and makes it reliable

and valid.

S/he participates in a

small group

discussion on

preparing a marking

scheme and dummy

checking of exarn

papers using the

marking scireme

S/he prepares an

analytic report ofthe
results of a dummy

test.

S/he uses variety of
assessment

techniques, and

instruments in the

class room

(assignments,

projects, continuous

assessment)

S/he uses diagnostic

test and implements

the test in the

classroom

S/ire divides the

students in groups

according to ability
conducts

remedial teaching

Required Competency 7z Select or construct valid and reliable assessment

instruments/tools for mathematics. (15 hrs for I month)
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Required competency 8: Plan and imprement mathematical lessons
(9 hrs for I month)

Competency 8

. Clearly state the behavioral objectives

. Sequence the subjecr matter in a logical
order (simple to complex, concrete to
abstract, known to unknown)

. Select suitable instructional materials

. Select valid and reliable evaluation
instruments apprrtpriate for the
objectives

. Prepare learning actilities.

' Plau tc organize classroom activities
. Demonstraie a ciass (using his/her lesson

plan)

Content
. Classificatiorr of behavicral ohjectives
. Lesson plans (dlffereur forrnais. an<l

sample of lessons.y

. Preparatior; of ier;son iilarrs
Teaching method
, Lect,rre on ieamrng dt'iiiriins and

objective corl"il:: r rioh.
. Workshop
. Discussion

Instructio na I r:t:iite riy: is
. Varietv of models of lecson plans
o OIIP/Slide Projecror

Evaluation p!-o(o.ss

e Portfclio assessment fcr indir,,idua.l

record keeoing
o individual rcflecrion

Each teacher participates

on group discussion about
line importance of lesson
plan in practice.

Sihe discusses about thc
important component of
daily lesson plan

S4re prepares lesson plans

tln different areas of
mathematics (arithmetie,

algebra geomerry statisrics
and probabiliry etc).

Each teacher implements

the newly prepared plans

on the classroom.

S/he participates in the
feeci back ses-sion after

class.

S/iie Self evaluates the
teaching u.sing rating
soal es.

S/he consistenrly develops

lesson plans with clarity,
derr:onstrate creatively

and meet dead Iines.

_:_-]-____l

Requirements for a professional teacher
Competencies assessment

criteria for training
centre based training

Competencies

assessment criteria for
school based training
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