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hren+1 rrsrw( ( qrrIa-f,rtl ftrsrur6r erftr ftru-+ drtcl-q P{Frqrd {d clti-q I

orkq qrqT RTer-4;-6c-+1 qrrr+qr ftieTurfu-filE-qr qqrq-6rtad-r ang-q qt+?-{ { k-firg

qqmfirft Ttrq {urffia+1 zrffir ctdrr{ st+?n 1 sfrfr Frqqr'qk+ dql qr"'nffffi

iln+l fiftrfi {qwtcr. grR arsi s?sqn qrtnnT{ ftre{r st*'r oni6q (sssp) 6r+

.Frd<-q-{cr <r\r+1 u r q-fi q;rffi q-ddr qt-€1tri crd "ftrrq; ftien t rdfrl(" d t

qccT RTerqr{6+1 tqrrrd Eet-f,r B{Sr{fu rrft 4eTr+t6r+1 fu-6rg 4rflr+{'rqT rffiq
{uR drs-ffT qrftr sYuffi qn.qrftr Pa-6|q ffi r{E-qr"4fu-fi rt-or qrqei-a <

"r-nft6 
aror g3{ter 5w ffi {itt qerq-ilqr 3{ftnftd (flq'|6i qq10t-6-flr

ftrq-+ miq-q crflfi-c a-qn rrt4l d I qrfl5-ca{-{{R sm- ftrerm atfrInllt fr-c

qtgqcr E@ B I ff fi-q fi-gf,-65ffn cvq *-sm+l 'ilfrq +<qr 3nilrt<a

qocfti' .rftrt Rrer+, iltdq-+,r ffi rqo "st}rs{fi ffrtftr+r' rqn qM d't

rqo htt\ror t\rq-+ artqc cr{fficqr€ qrun qrfi t+qqnak{ nqt qtgqfum

(6-q'r q&rf, hqqqi Eftrmq rri qftrFrra-+r ffi Aqn ffig+1 E tq(Iql Tqliqr lr-gq'r

frrsq-{q-rrotr€ wrnrarac-+ t trrqr+ +qrgi Tqru qft\nir a r qr*

rcqr kETflrilfu-fi 6q1 qftnft-fi ild-+1 rrfrt( F\rHE f,rf{Er4;r rrfffi fqrerqi6'G-dri

srTq.qq?F flt{ rRre qerrrirlql q?nft-d ffiqfrt sqrlt-qi{ur f\rm+ arfuq ci -dq_f,{'fr

t{tte rrt+l Fqqrq-{<-dr Eltqr qf}Tero aqr ctrrnftas-+r erftr 3flaqzrfi

vqlk< sqqr cqfiqT rrM e t

3rf,rqr g-qd sf\rfifi frTtftrdT aqn qrdrFr ilftr r4FIq frrqre qrqqqo T-f,frrr

yqrs-1qi w*t car$Tm66std ETtd-m flarR qm 'rt rcqr tfuq{r 1fu oqr

6ffift fu q-dmrr 5-qrs-{ E-fli-d se-a q+drr u-1i'a e r

ROqY fiftr+ q-{erfu hf,rs +-m

qrnffi, rr-o.Tr



frtfrmr rftr rd qftTerfi'A e{H ffi T-rr{F

rqo *|qrer+ lrifqr+r qerrkrrfl srtnkf, (sqfdi rrftro f\rer+ arkq
cr6-Tfi-{C1 il"arfro rc a-rm wR\r+1 u r

dt htftr+r af,rc cr{qa-se hairw qp(.+T fi-{?i-cr *q-rrrs-cet ser{ *e-qcrir

qoctdi ilrt{c +qqr e{r""rfm fher+ drfuqrm qrftr n-qn wftq.+1 6 ,

6sqHi f\rerfi arfkq cqq-fi-q crufufi ( kq{rilRffi gt n-rqrr fuqrfiE-o-fir

orftr ccrqqrddr .,Tc.firn * ark+ ptrB-r*r ch \.e 6 I (r
s.ffler--fcm ilfuffiT ?if,cr f{qr+-qlst6 q={rd{ .r<f vrqtrrn ar+r rrfrrrfrq

sErfi-srro rfliqr rFiqra 1 ft1qr+-6-6-fr da-qrflff4i yql.rr rqt. qfr *fi{IqR
q;i errrs -nviE r

drf{c qTqqnqt hai{ur rrt+T qerrf,ret?RrR drkq 3t-{ftr rercrt drt Lqmqr

il6 drk{ sr6-{a iprrt vrf@ a r fr rrrroqr ccr+u rrft\ror

;rg{r trrr fl. I fi f*;-qr6-dTqr6dl qftfim. drfuc cr€.fi-q-w qr..nkd rr{
9f\1qr+-d6r{ ,qc Htr# Pfr-qrfincrs n}qrnn.rfri-s r

e-&6 Tfliirft r\rer-.r6-fr nrfuq ffi H-qr"-iqfu fuqr6 ffifl ftE\r+1

TEtrrf, 1116 ?drrr6 rrffi rrft gt\rerur ffi q=Eilnn .r{ sr51t.
(El
g-+f, drfuq ffi Bqrr{qil m-rqr [dqFtr6-6-qrc rrqit c-{ieil rr{ ilnsi r o.+i

ftrq emqqs qkrmh rft ilrf{q (}trrcFT rrffie 
r

qftro Rreffi nTftrrfr hqq"Kdi ilr+qr rr<r F\Terur fiqqr +s fur+ q+A
arFa-q e=ilqi' .TEi fuqq-{s'6qd +qrftq {r<{qq Eqr{m (contexruarize)

+cre Fd',rflril 
^Tf,+, 

( dlqqnr+ fn-qr+-qrqrs-dr yripl q;ffi 
I

drltfidl qq.,rq, kqr6-qlq-f,6 T--rI.m rrt T-{qr (qhrd hqq"KcT vftreilfi
ffer+-ra-dr ariua-unirt-a qrq.rft TffiertqR e,rrTrfu q-fl +a q-,T66rft Etg r
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Er4fr'q unq*+<w

SEI : q.F (rEI : 1 quCI 1o itrte

1 st{q : r+I ur+1 Erqqr ffir+Ftrf,s frqtqfle-a *rfils rrd mr+ qiul:
ot arkq ffi fitd-{ o**1 sfua Tdlrr rFi,

' GI) fltflr6r frsq+qdt r arkq clir-qr+J qn-+rfr crq rrd

I c. smfi:
in-{qFl, L.o* ffi q_qk{ Sr{, qFii, clffwEZq, s+-{' +tq

' i. {et frqrftrc :

safl rfti {q{q Pt,qr+-qrqrs h66rfrfuq 6{:
qt) qfr{q 11o Frfut

q) 3TqHr tq{ 11o kiet
', rr) ilkc EqtrctlFlil {qnft qri-flft 11o Hzt

s) ilkc qr{ffi-c ckqq 11o Rat

Y. Ftqt frrr+mv :

iF) s+ R-d"Tr,ft aqr qi\Terfi-6G'-+1 dla qtaqs rrirsTtrs. r d-sqfu ffiE-Fft-dFi 4-q{r

' s{Frcrrrt qfo{q rrrrsi d {cE-m (kor 3{q-{q( qkqq rnrgTfr{ t

q) tw qryq, f\re[dF (ildTrq{t, gcS-{, 'Frft { 3tq sIl".er-F {rflff fqT-{ur wfilq t

tc Frrrcr qrq r 3{rd Fqan s-€ ?ftsi rift q-d m'nt Et+ ffi iFeIrwI Er<I

.. \us,qrJ{ q-{fr( I- q) ilfuq ffi Frqtafu( r*ko qerm, -"Tri-flft'Rri fi frta;+ cer+] skd
sqftr rrqt wrrnN qrd-{r rrt{+, qfErt iq-ds-q rRrsTA'{ |

- l. drft{c' ou <S , 0,6, ffi, qti'+<, vrqq,rg t arkr+elcr eFirrr rrfti

(tGIICr;t TEI-CFIT I

1. W.{E{RT aS : qrft, Fr{-ft, sfttfl, grnsrcr, strqrf,q, erq wffiFl, vrtttsl{
- (tEICtfi |

i. tw6rdq/ d'e-{-{: Tfl6-f5, AqqE w'fi-rs H flfr qri I

Ei) rar+nffi qrsi ?drftffi gfrur, unrsru liw t tt++ qrrTr q{e{FTtt qtffirfr

rrirgTtrq. 1 q-5rTr{trf,F6r Pq-{rflrF6 rrq fr sq+rcr ild5{ rRrsTdr( I

.rftrd eftrr+ f*f\r+r



v6qFn-6-G-A rfti eftE crq-+l q.{r, sf6-*H-r,il.ftrdr, RTr6t"i, ecfurh rk* qacT s-flrFft:-6-+l {r.fl-{cnfl mkq *-* *.q-64qq+ft ltm (House rule)
+qrq-{ dTkq-sel-+] fu-dlcr ziqiirq r q-rer{ orftiq r.r{p"Frr +t6|{r + {rffi
aq-s-€ir .rf+q. r rqe 6-++'t 

-,{rftr rrdmrr .Fi+C r

(Ierrrdrql' 3{rurftil zrg drh{ qlEqE.q r orkq s-rirf,;I cr6-ql ffiqr aoi{
tl'lrrq r

€-fl'{FfiE6-dri vqdcr 6rreT+q, R{didr 6rr*q r vraildt+i bE-drft 6dF{
rf{r!TA-( I

et+ e.aqnft+ qi ilr-dQ drffiqT + * W Rrd eTrsrr uE li.tr+i s frqr1*q r oilqt h+.r qrrrs sTdcr u-cciq rft uqg+i mw g* a-+r vr{qrr-q+q r q-ci-a6 (*rfr 3TnTr rrtot qtrrs q-ffifti rrft i{Er.m oqqr
+rq}qr&qr ffiqr
t-iln'ftds-orri iltrrq q'{q-iiq r [lru-+ s]ilffrfifr hi wmi G-ffi qrqn rtrr
trra6 t-{ {-{ Fe-Erc T{r il{fl6 m e-dri.@q r sffi rt*r qa\rcrr { eTq

fi-iv+ qil-rs rrC sEi +-sft vqriqr qfti e $ ch mn @q r

r$rr€Fi;r :

dTfdq q-a-+,) sfreTr rRrs{frs 
r

rrfrrr cftrsfi heftror



competency I : Describe curiculum development movenents in mathenratics in the

world and explain the intention of the existing curriculum of

mathematics comPetencies

'I'otal hours : l5 hrs.

Total sessions : l0

qkqq : qrflT-c * rt r qq-+1 kf,tszhqiur shqr 6{ft q-€ r{A <ttqr H€
qri-+rft {rc{ \rser erse t\rer+.6r 6{ritT 3{tfl?i q6 I ftrqrf,f,G ct{ffiq
ftffirs-+1 nqr q-M d aaqr s-Wrq gi qt+r t qqqi E€ I qqei rrFrd

ftrelr+1 {qraqr cr6-{fi-c ftqirr ne{r kf,rgqT 9-€6tlql ffi6T crTr{sTrfr

qr{6-5 q{c^ 3{r<fdi EItqT qt{6rft srder TRNI r ffi-&rqr ?fui <rqift-+

qerf,6-+1 artf+ qrcqr qErrF1it-o-ql{ wt'q TRrq qs vrqit W sisq B I

zRI q6r-{dt e{Err{qfu .rfora Rrelr {1* da{T ctd-{fi-{

fu-+rqzhqiur oniqr rW.+ q-{ sT c1q4rq grR ?,trwt' Tflr -tg.6-{ s{d rld

cftre{rff t\reffiftrfbrottoiir* qkdt il".rR FFftq r

SI:1

rftffi : rrftrt, rrfrrt ftrmr r rc+t q{t{

(rtq : 1 qtrdT io F+i-e

vfw: q-s sa-+l erqqr {6}Tl?ft'66 Frl{fdflqn 4.r46F rr+ €er{ (ig1 :

6) rrfrtd ftrerr+l Esffifl qftfq.d E-{ { rr&rd { rrft16 fumffi
wCm, q-4Tg{

,ir Vq,ir , qritqt, sran+q ilq{irro
fiItlfr,

5w fuumimr :

+) rrfurc f\rurqit Eqt+sqcft Enqq-q lvo h+tat

q) rrfr16 r rrftrd ftrerrffi r6GF ( qrcrpcrrr1 Aq'wq q+ ({o futd)

rrftrd ef\rer6 FTeftror



v. Rqa frqm-*rq :

EF) sfheffi-A e?iqrq ,ihqilrffi rrfrril + il ? rr&rf, f6q q-drsn ? rrffi
FffirE +.ffi C€ ? wkrr hv-{qT qf,qr uffFq .rd qrnqd-( { e-q-d
rRrq-d-q' I

q) rrfuro t rrfurd Rrqrqr{ ffi1qfl-pffi o..sft T}t-+l g.{. ? fr Ertqr vh vg5+r
il{s-q rrft Yffifi ilqR rrd qrn€ ( re(f, rmqil-q 1 qffi f\rmr+r

Effi,rfle qrqfi r kqtqur rri fum rrftro f\ren * r qsor rq e{Trn 6oqr
qrqitq-+, q-mffii:o, H{rwrTrkru r qfriu q-tf{ r fi y efirrR qkd rrfrn-ilf,rt

f\rwr+i rfrr+qrd ili orq .r,torf, ilren+i F r * @ qsdr fuqq fr{ fr 1

T) q-q qf\r+Trff eft444 €rf,tte} rrfurf, t\reTr+1 <qiT{tqT n@ qro-dr€ q6qr
3{zqz5tr rrd qrG r H;qrdqrq q 1 r 1 q1 sffi rq-d rrH Frq.f$rr !rd{r
.tft w-.ryq1 hqti n-qn qr{ qrnsTfr-'q r fr ffi eKPd rnrci r sRrers
qh er;n-trtqrqr qEr+r{H 6Trrr Farnrft *1 gfuqTrrffi rtfrrd, rrerf, f\rmr r
T€-+l <qtrdrr sqfrrf, hqq-cK gFrqr rilo .r{*q 

r

{. rfiilrcflfi;r :

I. q-q (T+1 Ertqr sdq n-q drrsi,
R. +Jq1M n-qr< qrk qarg+r .rt r

qftn cfYrer+ FrtRrorY



fre:
1 w{-< q-f,rA qftreTr?ffi rci-+ e-a-qr 

"6*ft 
(Er 3fls-n rltfir er-flrs, stdtfi-qr,

Fqqr{6r Eriqr s-ffi rtt+T Gr+5r 3iT-.{ftrcis-dr riil-fr fr | T{-+1 ffi d
ffiqr aiqr gtqii -T-i 44, fflnr+1 6cr{r trq vfr 6e r fr qs fu qi-o t

qszr q-dr r q-+1 qftf+zT{r furompts) kq( r q-ffi s{-q frq{qr qf\reilm
za-d eral]-q rri, + H, M'+r ffi 6{ft T*rrqr qrsq il-ra{.3{rfu

qtqr nra'orn-si r qffizg (prompts) fq( d eri{qr {*q,rq sfurm-i
yqr€,-G z{r q{r6s k.drli r q+qr qfrrefl'effi iqqd I m +,rfqr s'TqT rri
+rr+i rawr |ts{ cF{ Hffr-q, ar 3{""qmqi' fr-{fl 3mFil' sfttr-qr 3{rfd tli
ffie rriqd rr

1 1q|ffiffi' \r+ ffi{f, ft-+T fr I q(qlsR ffit qra qftq rdfk
q3rrir{ fuFIq 3IT'draf,F ffl,]( .rft-€ t q<ror qftr qftqr qtffik4T oqrr trI
[cd | fr-ffiftr.ir{r q-+q, tt-qr+-{rqqr ffi{rtffi stf,-q-dT, qftrerfi-qi {-il{E {
c6-d'fi-i-qr sftr+nlff-i 61pq rrt6r frqt6, ilErdEr qrftr F€\-{r .5r4il5 q+c.I

orgrE yilq rt{ rrftn rrqrg+-q d tl

fl: R

rfir{r : qr{r6Eq q qffit q{

I gfiq : {< qr+l sr;gqr ve-Trlfi-ts FrEiltqfua +ld-ds rl-i <wt qttr<.:

6,) qrsq-fi-rr+1 qfc{r$ k{ { cl-{fi-[+1 qF[.F ( sigt ed ffirsq I

q. (Ic{fr 
'

frCE.ft., qrjEql, tftrrrq;T ilf,'fi-trs

f. tet Gnzn+qq :

a6) qrd-q-fr-r+1 3{et, qfu{r[{I qrtqr g't\reTr?ffi q-$rE qE-ft t
sflrer+am M aqi s<fr t{o F+fut

q) cr€5-{6r oq r xiqr+ vqlfqr qr{qT-ffiri 5'* dk+r-d6
qrH e-ffi{ < qilTr'ffiq gqrfi-q ( ftqt e-Rtd 1xo frtet

Y. ftqr ftlr+<n :

zF) ftTrq"-da-fr Tq 3rlq qft crflfi-q ?t+r r q-frrr qfffie-+l-f{ | ilqei qqq'T-q-mrt

sfirf,Gi +-{ft Sti-6r g{ frqttcr qr-BTrd ilnun qfrfffirtrq-+-scrn qdI flIrg

ITsfq: I qra to Ra

rrftra sftrer+ Freftr+r



( qs3{rr$qr Fs-qR illa vrq H r varrr,tq""t R/l m{rdri t{<r Hz r
6-ds-d+1 sR rq-f, rri qrn-s{fr-qt
qftreilffi frrqr.m tiqtqor (ffg sf\rer+-i arqn a-+n qt+r qT-{qH
ftrc-+] lffi oHp +J qdlrqrd lfr aqqqr amrq qdy q-fli'T rft qrqr
rrftftq-d( r tsfsrefi.fr sTta qrqFr+i ffi+{r ka-frq)
Ffi-qrm-fl'c 1 qr 3n\rdFr ffiq E+m,rd ( ifi-qm-qrc I ( ercq-qq fiq-{ffi
vfi e&qq{ rft sffi ffrqq A qfr < wro hq,rirs vft q rri Brdwq
rritS q'T6zl-5-f+f qri,m qq uil{Url Frrg;I r5 ,rfra r qfl6r ffi
ffirm11zsqr{ tz{ qqr+l rrq-a-qr h}Trq{ rft +r?i rr;i ffie. r

{q yqkqT

- ql5q-f,q-+l qrf 1qfrqrq1

tsftrenfr *f, qrqn -+1 (6-4trr tfr{Ar)

s) t. gser cr{gr-{qT P}rqFr;r i"=qil6qr qtqr qfo{q iEi r eaqr{ffi
qzqq-q qFrrff 3r,"qfi rt;i lEi I

. slTctt qt+1 qrflfi-q (Desired/Intended curricutum) . rTMq qT lE-qrqq

R-.+l g-{ q+ crd-ffi{A l+{r,ffi;{ililq FTqr F{-ff ct fl-{, frc
aqr qf,tr+ftqr* sdq.rrH q-B I fr { fiqn rriql qrar+q il r

. :F.lrTf;{fi rltft1 cf€-fi-c (Implemented/en acterl curriculum) :

ti-qrd-q-+1 TeTr+tarril' qaqqruq qM wexq fl-qiE-q-{ qff\'+l

cr6-{fr-q' * t qrsTr qft\r+] qrdTfi-q'( 4r.Iiqq-{ rrM qr6Tf,r+l

s-.rfr + cr€f,c {@l _s+-{ 
qfrt rTkq I

. Tqft{d c.l.€ffi'q (Achievcrl crrrriculum); ap6fa6 uqcT hqrrffi
lFrfr [ffi crcq-fi-q wclfud qraa-+-q d r

R 6dr6-irf,r erftr qfueir'ftfG-dtli cqrm fuxrw rft crr..6-c-+.r fr fi-FrFqFE+T

fltql {d=qt{ crEq-rc-+1 ffi sqea tr hwi vqn rnrsSaru.r

(qT5-{fr-q-.F.r ft fr{ 6[t6 fi-flT 3f-fl6rrtrr 4I{q Bi Er'ff{q-r
+fTd rFi elnr{dn r fi <ftc sqr{6 qniFTA nrol fcr+r a-fl{r qrfl

Fq-qT{tilFq;I sqqfer s.q qi trrcr sftrerf,A s-qror tq qi r q-<l .F{fr rFi

€F,rq Bi fi hq.i |fora e-o+rffi qa6 q;ifre rr

.rford sftrefi FTlferfir

]



cr{q6-q r{fi,rq' r qr€fr-q TFE' +1 ffi<-fi rfii{iF : iqrdzrfr-q hf,rs, {
$F.E' +1 ffim-+ q-.fi alquiilqrd+ qqdr{ e{rzf{ ffi-{tm

3ilrrr{fl qrqr .rftfq1dq { 3rzqfiI Rrqftt6 wrrea ?T-G q{rcr q,"a{{ rFi
ern€ Eqsq rRrgTfrS I

qrwfrk crq*-q 4fl-+l qr5-ffiq

cr_dq-fi-c P{-drm?r{ (at{, il{frfu, d.iTT ql{rks'qrnrffi scrEff H qf|I.I4]a 
r

cr€5x-drs R-raTr, qrd qrft, Pds-.rr, ffi-qrtq-.r 6q1 r-qtrfi-+ ffia qr qrqr+]

1qTlfi {qp.r1 a-qq-r k{B I ilqd sii{rq q<fqT .{6ffifqti f{nr;{ q-drqt-i

3{l-.rRtlTI Ti qgar wqltq-m f)iscourse +t tEt{r r{{ qflqdl g r qiiHn ffi
erdreftqr rTford qruTf,qflf qrqrfum e_ffirr?urqn qTftr il{ rrtr hq.inT qf({
q-6 rr-i qrq'-ilrb1 sqrr-qG qr.6qrc fq-dr<-qi' Fqqr ftrffi.a r kqr.,ftaoqri
q#, Fqrd-{6 aq ffi rft+t q1Effirfir fft rd rafi
qrqilr {fuq+i E I qmrf{fi, qrRi6 qrardr€ 5-{-SsR-{ .r+ qft
kvla-g5o-+) ri-e r lSrepr q-.rft qr+ qr+{fi {rrrk+ q-i ffi qrazrr-q-d

dgcr.rft q-d r qs 3rtqR ilqts_s erRT+J srEqFr{fl +fi gqr{ r{i qfrq 
r

g-il6iur+1 qrftT eilsfl+1 ErtqT q-drgET GrF[q { iqrEr+i {Frfu€fr qrN--m ?fl-q-4;I

aM frdt q-drqcr q-d{rsra wqrfffi F+ilr-dr+i 1k cF{ rimit qq-qrq r

{f,Ir$i-;I :

1. {( Fi-+1 Ertcr q;iq AEq wrT-si,
q frffiftrfr d.rR crt{ q("qc+'q rrt 

1

Tftn cfltr+ fn{ftrar

s)

\
\

\
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(;I:l 6qq: 1 qo-A lo Hz

rfr{q: rrfrm crq[fic f{flqqr affi(r({rfr (Behaviouristic) { tlirdr{t-fr
(Structuralist) fuAira

i. silq : q-s urd er;aqr saqnhrt; nffifukd fl{ffi rrd qsrq Etfi{.
qy qa5rc+rft r (rfir4rft kdm-{r e{Turqr cTa.{fr-c t{qtur

stfiqrmT qtfqr qilg{ 
1

1. srcfi:
qrCq.ft., qdqq{, FTsqrqr qrwft'rs

f. {Eq frqrfiilq :

6) rrfura qrdzrtrq t{f,l{q'r q-q-dra4ffi (Behaviouristic)

e-{q-{, q{a Eqsq ( r{q{ qKrd (Y{ h={e)

ffi (Structuralist) II{fi, q6 u,EtF-q {
FTq{ eqtd (Y{ nrir)

Y. frrcqr ftar+am ,

zF) cr-flfr-c t{+T-ss.r fuf{rq 3{rqrq { fuar<66+1 qtqr q-fl'ilftf,6-{itT ilqFd
l;.id's.r
ffi rrftra ftreTr+l Etd-dmqr .rftro ftreTr {?ir.+T frrrql arrqrq i eqd Eg.ItcT

qq qffi6 3rrdt"e-{rs g{. I f,r fl - 'Tqi qftT-d ?,rr<tf,{' ({f,. 1c,qo k{) (
,3{rdr(lkT rrBrrildqi s-s 3ir+d{' (fi. ls,\eo furl r ;rqi qerd ilA-'q-r-+T SfuItcT

s-ecf,do - sfuPa sfilsui trrqfffut r rrftfilqr ,{rq+l q-{F{trd qrq qt
Bourbaki {-q-6-+f c-qi rTnlrdfq 1{rq-iT q( I T{- l1t\e qr ?dtffi stdq".ff.

iltrrd-{ TilBr{a ffi qEqr f{qq q{ er+ffifir i{rftT q-iffi ftreTr corFfi

qftr+1 Effi g+A q+ r zrq reilA qrfr fflro-q aa?fu rTfura,

k*n +nffi tatiqR .r-iqi qftftqnrd is"iqr rr-m r fuqqt+qrqq irf,qr

q66i rrtrrilqri qnrffq ffi qr.lrrq-r 3q{ rr&kr+l HFIT cft qnild-iiT

$fr rrfr Bourbaki e-6-n eranrp vr{rl ?fu' Eqntfld i-?4dod e-d-'Hz
qft-q rrnr-ffq i{rq{r $ff sffi-m qffi TR-4-66 & r cffi sqt=rFrotl

h{rd{+1 qftro qrzcm-qqT q-qa hrrva (Set theory), rrffrr&q drq-iT (Stnrcture)

.rftn sftrlrfi FTtftr+r



qT qts kqrfir rTt{-il66-+1 sqdqr rftt ( T{qffikT {tff-sq-{ rqrlcfu r
ffifu q€r ks{f,6-+l (flqr a'iqr$ qftro, q-fi[t[+, qftr6, 5'qer enfr

hsq-{q6s t*rr"rq qrsqt-rqr cqfisr rfr r kqmq qFraff il\t+1 a 5wr*
'Tqi rrfrra' rrtrql r rqi qffrcri qnnrXo rrumr, Fr<n-q rr+ {iq6t" q<r rrfrril+l

B{RIRTa amqr{ oq rrt-a H +nii qr""qfu+ {6 rlrs rrtflfcFr frETqffi
qi-e qrqrq v h-qrC-ta SAIT rt=i qSFl q\ { ?rqi rrforn-+] qffi q'.nft\r+1

crflfi-{qr qft hileffi qr+ {l* wqkr rFi Tfld tTrsb 5-{ ,{r'.lr{Tr

rrFkrcr frs k{ci qi 3Tr+d{ 3{rfr r fr d ,{r+q-{ qtrra qra-{f,q

Frqivrzt+orrqr qfr slTr+eTrfr qr<tffi+] sqqr ksq r' k{frI wftft-+' e-1

l1cc, rn g4cTc 1R,?o fut effiqr qftq+1 National Council of Teachers of

Mathematics (NCTM) A f{qrdq ilf,cT Td|{i rlfrld qlE{f,fqi rllilcEf,G

(Standards) Pi?i{qr rrft fr +1 qrtlrcqr cr€-fr-c kqlvr qi er+1 qgil c,ir
?,IlqrEr+l g63Ird ,rfr zrqErf Standard movement 1{ftr€i I qftn ftmzil
Etd-arffqr fr i qta qffis-+ 3{r<}d{+1 k-qrdq rrfr[d crqrffi-qr qtqii' v]Tra t

qr<nifi q{rsi ft qr6-6-qr{ o-{fr [ftr rt rri qH mq q-q

ql6na fiR rrfti u r sr+ rrftrf, ftrmrar EqiT+T {q -:Jmdr aLrs - eld-d-4rft

(Purist) { qq'rq-{TqeilErft @alliabilists) EItqT qftftrf, rnrgi ;Frq {{ 3{P"r+1

qrqr qttE{rffig r rlror+rffi rTerd-flii gsdl hftqa h i-{I FqqI lrdul

T*il{ rri e-qrq-srqerarfi-rs rrftrf, qffi{qftq 6, trrruflrffl Tfurd qte1ot

d rffif,t{ cT6-Tfi-c-cT 6rii fqstg t qffi Fq-flflql (qta . sq-s.il-{ {F€
kqc. t

sf\rqTreff qeqq{ qt{rftqr g{ gq Crq{fi-q k+rs yt*-qrrs :q{6l.4rft (
FctrqrqTfr 3il<tilq-f,r eftqr nfu\rdr ql5E6-+1 srrdrfi q'cqqr Trd dqrt dds.-q
rRrsTA-q I rq-q$-dfiI qft ti-ra F{q'€6qr Afta-d rr-g Eflrq rr{ts{+s- :

. laqqqqdffi]- {r@qre{fu+ar,

. ftrmq korr q+enq+,

. kqrff qEIrg{E{ |

(eftTeTr?ff dra qrxff+1 q-rdq ffiqt
rqo uRe< rqft r tTw,d ftrqiur

Brqr6-(+.r elftr R-61TFt'6{6-d[i X71 cSqr+J qf,qr {|6 I qrrd qg-aatEE[ ,,fl'.IrrqI

re-+r kqq qftfoqr Etrqs-f, rrft qr.rqr qffTa-fi fqr{ q;i 4rrsa I

I q{dr.qffi srfqlcr Ill-6.Ftrf,.{ qqr+u rlH rlftrilqir F{Err

lq)

rrftrd qftrer+ Fr*ftr+l



R. q{arcrft sh.qrqr qr{fi{fr lfs M Pr+,E Frdr< (6nft rrfrrd Rrfr
qtfiE tre EMurl t PqTHUT fuPr

TIGIIEFFI :

1. q-q (T+t Ertqr s+q fr6 -"rnet t

?. frffiM ilqln qri( qurqm rrt, t

4') ual+r{ffi eqR qtH sffi Tqq+-{
q)v,arrffiffiqr

1o rrftn sf\rer6 frtftr+r



ffi:Y

{fi{d : ilt rrfrrc onfrfi ( snqraF rlffIrrd$ Ed ilrqtffi

I silq : tRT va-+l srffiqr rc-Trtft-f,o Frqtctqd fir465 rFi nerq qr{BC:

fr) {qi rrfrrf, 3Tr<}m{ ( e{ruRTil rrfrrtrilq+ q.f 3[-<r. ffi] qrrrli

qrqr Tl"i,

q) qrtlTrTT rrfirrila6 tF-d 3{r+d-r-{r qtqr 4.rcqr rrt r

q. ficfi 
'

*.Cs ft, qrJ Sr{, €roqra=l ilr.fi-do

t. tq FnqFn-flq :

6) Tqi rrftrd 3rr<tq-4 { 3{rarc}r<l rrftIf, nt6wd :rr*q-q-,ri Efrir
q.ft_{q t?o fir.vr

q) Tqi .lTftrd 3{r+f,-{ t siTdRTr rrfird ilis.d sdrA-.{ild;r qrjqr

afu\r+.r qrqrtft 3I?4q-{ { Bffis-cT I ltro ffi61

Y. F*qe ftantilc ,

iF') ;lqt rrftrfr 3rr*q-{ r rrftrildd wd qrdc+ar qri Eqs-q rl{rsTdR I

{ffi-+1 rrfrrd ftr+rr+1 eta-rrgcr rrftrt i}reTr R-;Ira.FI z;rrrtr qrqrq * qe.a t{e,ira

1t+ (ffir+ qr<tq-d-ts u1 I fr q-{ - 'Tqi irftrfr 3lr<tq-{' (qa le'qo fflr {
'3ilurfifd rrnrdf,d Ed sTrd-fi' ((t lq\eo ftnl {C. r c-qi rrftTa ,n=ii.u+,i

f€rila s+crrs - st4RI, ck{ctti tttrrfrfr) { rrfrkrqr qnrd qaft,fi a{@T

qi Bourbaki qf,+1 rqi rrnrftq i{rq{r E1 I Tqi qftm qr<}-c;ra flqnfi
T{oqql (Structures) qlg H rrftfr { 3flERW TftTfuq PrqltoqT .r,tl L{r;i

M r rr{a kdm, ffird, {qr?rT<Rut qfofr, azqqr q[€t, t{F{raFII q?irl

fuqq-{6qT cr€{TA "cqn fuqqn qgg 1 qdrui dLffqr de hPd.lrt 
"qlrqrHqfrfrt

{q {qi qftn errffi kqraff-f,F-{r ilqrq rffiq qqrtn=t 
'i'1

(d ffir qToidr <fun qrfr r qftn (rrqr qga hqlq aeqr.1, 4aqdJ rrtq'li

rr<r* r qts sIrK ?,Ir.IR{f, rrnlrfrq frTfroqr qr'"qk+ crd-{f,f,,T zznn f{Tri
fl-{-al f{qirr rfr t ftfr 3F-{flR+] frsq"EEF rTcrflT rlr-q.I;i wa-im-q+i

9lrrftrd yfkerfi FTtfqr6r

(II.I : 1 Eto-AI lo fri.If



Frqiurqr qts k{ qrffi r q-{-dt i 3{rdRTt rrftrf, dS wef e{rffi qrq

Mt
q) n-qi rrfrrd BTr+{i-+r -qttcr Aftq\r+] q[6 eIerfi srflftqra rq+ wnsi < ha

cerffi Pry 6{s-dcl {fl.Trtft rrrgi r q-c+1 ffi seqnt-fl{ <rrre-ql Frf,+r 6rd

rcc'qt+i-d

1. ;rqi Tfrrd 3Trffi g6Trf,+r 4Rut66 ffi Ct i
r qR qfc rM il qrcIT s-{fi 3{r+d{+1 qfriard<r tfuq i

f. Tqi Tfrrf, sTr<tffifir v+Rriqfi { qr6Rrarlc6 qel66 H q-{ qEiq1 ? .
y iqffi+1 rrftrd RTe{r+1 qtnr+r rat rrt{-.r+1 qlTra ?fuq ?

fi qrftrfir FTEFffi qtEqr sr<-d rr;t qrnsi, u-qq-q rrd ertr-sTe{- 
I

r sftrer+' arqvft ffiITr'ft qd qtkeil,ffi zft 5qrfr€rn T.n r6d .rf,*s. I

T) ,Xrqrf,a 3rlrrRTfl lffrmd6 w+ qrdtr++ elt{r ffi4\r+1 cr6 cE{ kg 6{s-{cr
qailrft rnrst I dq$-d+'I mfu vqf,sFi4r 5qqr hq ftqqq+q-ro kq :

1. 3tTuTt{r qtrd-f,d m-S 3TrM zERUr + + dq11 ?

1 smrRTt rlflrtr+1 T{r Sft cfr eng{ (d hsq fr{ d'il +{-{ I

f. 3flurolT rrnrt-r+1 W rrd 3{M cr+rte-q R-rrTcrrtr +-fiRr rrFl-ftq

fiq-d6-dr{ cr{q-ffi+ a-i ktcd ?

v .rarsi f4fH t.{r rd +-d fuftrt qqfu+-dr crcn cri i
fi qiflrfir sq *--.o-41 FTffi qf,qr qK-d rr{ (rrrE ei\Terfi eilqcft v{.ffift
rd eftTeTreff-frt-f,ri ff gqr66-cr {..n qra .rfdq r

t. lFqr{fit :

1 r.tf, v?-+1 qrtqT s+{ tq "r.nei r

r i-ffiM irqR crtr rqre6{ rrt
ot q"i(+1 {fll -rs-sq

q) iqm+l e-q*qr qr.rold rrna-ftq ffi qfr n-+n rr+ wrrci r
ffi utrq-q.r<r€ rrwftror+} qqrsr+ rr{ r

1R .rftrr sfillr+ P{tftr+r



F{: {

rft*r : qr{rrq rrrd6' qrqtffd

I silq : r+I rr+f ersqr {6ur'ftro ffifu( o'r{-fs rtd flerr (ftr<.:
6') rrfrrf, tlreTrqr e{r\rd qqr.q ffi qrq-+ 3{rffi {fteTr

.rd r

1. fiqfi:
*.cs.ff., srd Srt, HIITIFFT {rr{ftds

1. {q Gt'qr+mq :

4) cr$fr-q Fnrr(cr etr\r+1 qrffi qrffir dfa qk{q 11o fute)
q) qgfltqr nns\.+] qq,ft 3{ilfi ( dciln-q 1qo nrie)

Y. F*ry f*rran :

qftTerEA cr{q'flT f{6mqr enq+} crrfi da qi€q hr t qs

ettqr Aftqq+l ilr{ft q fi .rd k5frq t

+') rrfrrd qrEq-f,q 4-a4 ([urriculum standards) zFT d-ltqr ,fuqEA mq -mgrr+l
qt{q rq-d rrftft-1il-(I

NCTM t lqcc, ql?rftrd qrflfr-Ef+1 EI145 (Curriculum standards) ?TdYeFI

Frqfur rrH itrfr r rrftrililf,F, rr&rd firer+-66, ftrel-fi qf\rer+-f,F+1 a:szt qfufu-A

f4Frq fr-d-rs - k+T-€ kar<, ftruq t4fb, Fqflrfl +fl.rf, arfk-rcl ca,rrfr E-c

qrki rrff,rft-q mqro ent<tq sqF+a en'.rrrcr fi qfazl=Es

rIrftFe,-G TI|{dF (Curriculum standards), +1 Ffiisr .ni qrrqTt

{AIq,.F-{ rIFl.EtF (Assessment standards) t tsrre ?erfl qFFF (Professional

standards) cii fffltur rrR\rf,r 61 r fui rTr{m-f,o-6r 3{r'.r-rgl i+qmq cTqrf,(f,o-

frqiur ft\r6r s{ l erifuflcT oEq cl-{q.firT d{, hfrffi ir'qil6-A iTndq'

cr{Tfi-c qn-f,+l 3rrdrcfl 3{r3lrd Cr{qFf,+1 qTftF-6-5 rqn rrerq r d Ncnra

+1 qri-fi-dlii ar< gu-o+1 cw-fi-c qftqFic-cr qh g-mtr {ftqoT s-<fdiuT65

CrE.tn I

(q) m ffi qfcqq ltErtqPg ctflfi-c deTr {arqffi qfizfl (lqqq,looo),

Q-flr-6 qr+6 (1c,c,1), {iqrq6-{ qmd (lc,q,{) ro-+1 3{'.4fi vrd urwffi
(Td il{rt Bl?4-ffiffd P{qf{ffd-d grrf,F+1 gf,( dq { sKd rd qrrt'fl*q. t

(II[ : 1 qo-dT so ktU

{ftn sftrsrs Frtftrfir 1?



cl5-q-fi-c gFf.5 (Crrriculum standards) r{g.FI Process ( Content standard q€rgi
T fi Standard tqrel-+) s-<fcr ofu arq qn<-s{ gqrdtfirarfi frqoft n-qn qrd

rgrre_ r

9 cr-5ffiq crc-m,cT TIfu\.GF,r r{rd-+.-66-+1 aIrqII { gffficr kt+q I

1. Prolessional standard fle 3rctor qfrro t\rer+, qq t awt frTf,F o{rd-{

rfiqfr 51 I Fqcr( ffim r

t oelr€rd;rll { 3{firc ctrHr+l 6Tqr rfrrr fi Hrd-i +fittrfi qkP{6F

('l'cchniqucs), qr".l;Id6 (Deviccs) ot qR {qrq.+-t q-{ rr{+{. I

{ilrqda :

1. rd{ tra-+'I fltcr wiq ntq rrn-si r

t qri.nliqq) {rTR cr{t r"qrg+q q* 
r

fifqlftrqr+r iilrqr darirl yrd-66-+1 M assignment al 5qqr H r fr oni
qf6rr<r qr irrr6cFrli {a6qaT rnrgn qH B[ r

mr iqrq+r cr6-q-f,q lolq, 1o{o +1 kfiRrqr ?n{n ffi qnrn-+1 ffior
rr;i+s r

q) iqrciiFr fi-iltdrrdlF.qr Ttqr{
qftrrr Elqa ?

fuqiupT qa ffi k&r+

1Y rrfiro yfter+ fdtir+r



. Sfl:! gqq:1q(rCTlofu+d

{ftf{: {dqrd qr{S-dc r NCTMqi wttd fla 6rr
I st{q : zRT ua-+1 q-eqr raqrrt-rs frntdfu( 6dil5 rrd uem qtw-:

+t rtqn qr{ffirr-+] f.ff4-tr6q t qr<Fffi MeT'Fi r

1. ficfi:
.\ts.ft., qrisri, E{ItIIrtI"T qrq1ftf6

- i. tq Grqrtqrc :

. zF) crd{fi-q ( NCTM+J cff6-+1 sltzt'lq ( qffifi ilflfttvt ttr{et

ql sRfi r€{fu lvt ffiet

Y. f*qt kum-<tt :

:F) eiiqn cr5-,fi-q-{r€ {n qrFrqr gq-+er rnrgi { 3{'cffi{ trd oqrsi I SIL4IFIZFI

qrfu h-qrtqR-fl ii<rd.s vn-e-er.nrsi rfi tErEGqT{ (-{tfl-{6cT fic sr+Tm t

1. cra-q-fficr {fu\r+,r sFq-d6 r hqq.{q-d6 fi-q{r dl-{a-{ g qr il{ ?

l. t+v.++<86-+1 (qrra-{ ( rq tnd E a

i. 6Frqi ct{rf,q { NCTM d qt{6, ff-rrqr + EFfd ftIa{d qzf{2{l ?' ?

\ v ,iqrf,fr q-<rtql NCTM d criq-dr€ ifltrR EqIg{ cr{fc [i-ci'r rqi

cr-€f,cffi<AfuE{sEqr(*{ I
\'. GI) qrfbr6r (T6-G-qr qft\r6r crflfi-c kfirs6r h|,rq errffit aftrr+It

iicrm+J rrftrd plqTr 1qrflFIri qi-dT hqryorrm Eqrd6ql itrqq-q

.nrsi r nrsaFfcr Sqrs{ E-{frq I

- t.r*dt{MtfiTilAelnqffri
R. qrq{rffir Hva-aqao-+l q+q, faftr+1 qq-+qr 6-{+l cqt+ {a} i

- t. qt ffi rrftra ftruq ( k+'rsft1 qrqil ( q{6R trq ?

- Y cr{rmrn f{iltffi srqtercr .qr\r+1 cffi{ 6-d flrd ?

{. qM od firfr I
r) qft6r 5€ ti;qr+-qrq-rs-crd ({-flTFffi q-{6rril6l{cr 6qR qrtfrr fln+<< rqo

rr{ qrni { ffilTFft-dr€ qrqtrt etr+sr+' ci i{ilds i-d q'i qqrs{-&T- r iT+

elrurtqr q?iq trqn.rd ci qir+1 ftftr+ t<{drl

qftra qftrer+ F{tRr6r 1{



Tlilrqtir :

1. Tr+1 Ertqr w{-{ tq q-rnsi 
r

R. +ffiM ilqR qa{ {q .rr.6{ r-t 1 Q-ffiffiqi 6TrrT nqeqTr+r
4r+16-6 qqrqr rd T{nsn r sHffi ffi r

q-flnrftdtqd 1 ei-a s{f,qr hrrffi rrft Frqfukd hvq rfuiaasqr frq ffi
qr1-il rFi wnsi (*i-€ Etr{d 6qr{T)

qrflfi-q t"tsTqf€T
qr€E-q < f\reffi drftfthi +rrdr
qrc-Tfiq t P+qmq arrerrFT
qrd-Tfi-q < qfteil
qr{frfiq r r<r+l qr<Ft-+or

\

1q yflrer+ FTAftr+r



qEI:\9tc

{frtd: F€cr< nfttil qr{q-*,r+f uEraq 1qr.g. ilqr ft'{r.fr' il{)
(Study of existing curriculum)

1 sq{q : zRT {T+l 3rflcr cesnhrs f{qfqfu-d +rrias qt qsrc E 6{:
+l qrtqkfizhqcftqk6 iln+l rrfirra cr{ffif,+r T{u aq{ld6-+1

qft-qq Pr{,

qt qll{kfizhq{rflfu+ il6-+1 'rfttd cr{q-i,sflr kqlsdtt6
EKII\FT,

rr) rrltlf, f\rerfi-i ct{qfr-c qurq-q rFiqf, .FrtUrtG $rll Et'Il g?I,

s) rrfrrd crd-?rt-c frqivr+r 4{ut66 defl 9fu-qrf,6 cHsrq rr{,

e) cltafufiztrqqfiqflrfi qftm qr{trT-$fir @ e]* <

x-Td f{af,adr, fr-qtrdilt t qqiwdr+1 t+qi'qq r{ r

f. ilrul :

fltqk{zF{qqftilflrr iln+] rrftril4r cr€Ec (m6{ur srf,d),

6rffi, rTrf,{, srfiq-{, q-qfq-d tq-t wk t

1. {q frqrwrq:
zr{ R-rcT qfti tqtq fuqqfrffilq 6{:
6) rrftrf, cQq-fr-r+r ,rErrdodr qrtqr 6dF{ 11o Fri-at

q) (TrfiFi tqftm qr{qx-ror t+qffi ffi (U kie)
q) arr4z14 1g-swq tqftra [\rr+-i qraq-x-q 3ILqfi

rrffi 4Rurf,6

s) qrd rK-fi=fi"7
s) cqfi=fi{oT { qf,f,Fi

(rtlt :l IIUZI

11o F+iler

11o frter
rl qra l{ ffier

v. ffi t*r+erv :

iF) rrqr]ti6.{r* rreqfo6/ftqqLqkfi ilt+] qftro iqren+1 ct-drfi-c 3Ias{ Tl;i

qrrrqil( t iJ$ qrdq;fi-Ellfl qflAqI rtft\rrr erg-{ril6 tqftfqid6) +1 q{i (46{rd

611111 dqR cr{ ilni e-qd rr{ qrrrsTilq I err+qre<rr 3rtflr crflfi-{fir
,,t-ErFrdI qrtqr rqq q1ftft1fi-qr

rrfrrd sftrrfi k{t{r6r 1\s



s)

{-d}TFflt TqR qrid tqftm qr{q-fi-qqr sqr+sr rrft\.+.r qfrqr ftE aflro-qzt
d qc'rq+i *O erq qftk{ffq:
. Tk6r
. cfa{q
. tlren+1 {rQ-q s?q"E6
. qrtafu+zFTwqft,qfir+ 656r g?trrffi
. qfrril+r ;pq{rrrd gtqrf,F
. hqqaKqifre<fr.q
. fuqorfufir

. qarqffi yf6-qr

sffid qftcr s{ritr rT\1+l Errd6-cr srrdqq+-dr{qrr 3i-TsR e.q vrft@q r

q-e,Trt1.r66fr|-* f{-qrdr{rq (6) qr qld ,Tr{q-fi-q sTrrfi { Bilh'iI+i e{rq|{qr

rnilkozkqqr?nkfi il6-+1 rfrrf, qr{q-+-q-fir F{a}rdrrs ffi q1 ? s[ qT

g-qq-f, .rt ffi rrd qr[-q6tq r c{rfr q-rr qrn\r{r hq}qdr6-6qLt g-.tfi qf,fr
5i$i*cr f{q}q-d,ds ilzr+rdrr tq qan-{ v-qc rrd T'Trc-{An ( ilqt ilqR
rrt-{S-+1 kmq-drEc-+i q-fi cF{ tqr€ srrEqqu-drt{R sq vr;ffi r

Frr+] rrftrd crflfi-rfir f{q.ffi gfr a-+x rffi i{rftr st}renff drf,
s*,ffi e.rfrq ftr(d_s r:

*d ffqrftq F€\r+1 s{-q-{r Rreffi-66-ffi q[dtqrc aftn-fi rFi qansTdt(:

e-ilmffi m erdffi 3rarq"r6nE + hqd f{w-q ? rr,ft cqq .najq- t
'e-&fi rrfrrd fhq-on cr{q-fi-c-+] qtrqrd sq{r qtr+q rrffi rtg r,, rri
Frfe{r tffi "fuerf,A q-5-Tfi-c e{g444 q;ffi 6r(ur6-F" {trl-PdTir €{dqr
qeq-e rrft €{ilkr FTcr !S E-{r€ vrEo rr{ ilrrsTA( r

rrfrrd Rteroi cr*rfi-c a{trfi fiiq-{ior {Fint*a .FRUr6-6 (r[5q6q 3rezr.r;rErre

fuetq-f,r{ Tri e-rdfrrrst FTqf+r ertr sf}reTrfr s}'ilsm'ft+] saqtq ftrfd-s r

1. qqq-i;q Ffiivr+r qrurrt; vqriqr rC+i f{q+1rr+l arf vqo rFFq i
wlrFft-rcfl-t r{arq{ rt' @r. r

lc qftn cfYrer+ FTtftEFr



herrff aqr ffiq+1 a{rsqqqtdr

aqr 6Fq-+l qftrqrt

{qq -rs-4-{ 
stfiqr hai{uT

iqrq.+J Fqltqr sffid qords-+] rfrrFrr rq+rqr qd-qrc tr sKtd

rr{ ernvatr< ( 3Tl-{qrq' qwre rrtd-q t

Rrr+ ffirqr @ iqmfl rrftid qr{rrq-+1 cfu6rc rri crdq-{

i{rz-fi qd ilTrsTA(r
1. f\reTffir fuftrq stqrf,s ({ft{q, f,-drrd, oe{Frf,t +l aq qffi{a art v-qa

rrffrq ( fr s?sr-d6-frq-+1 qffi sra+1 { {Er"crql its+r Erqerfl kq{cr

er{fdo, rfl{-q .rft rqo qi ilrs1-a\ I

vffiqgcr
Rrerr+1 ilkq siqq

hqqraqfu+/qrcqnTf, rrfbrf, fhenel a-rm ulu

ftaqqrsqkqtTqrsllitrf, rrfrra Rren+1 qr.rRur Gqq

hqqraftrfi/qrsqkfi rrftrfl [\-rsr+1 +e{rrrd s?qq

ftr< qflror+ htf\r6r lq

hqq-{q ilil M (.srra{ fffli-{ur

ftrsq srr.ft aw kPa tc..riror



?. fkrr*T,qk6/qT*k6 rrfurd qr{Tfi-T+r .F.Ht-{kr v}ru, *r <

a-rarffi kqtqo15dT6 qrqfi rrd qrffi fuqq4qqi T-rl.6rarfi, kffi{-dr
( (IErfrrqr T{6-qr uf,tFcT rrft v[6rrd qffiil{ ilrIR qrd

e,n-s-{d( r u-<@ orftr srrq q5tqr drr{q 6'errTr zis qrng{ qtfiil 
r

r[flr€[fir :

6) rrFril qrdrfiTdr r{q 3rqr6o ffi Et I
q) rrfrrf, ffier+t rrfurd qrflfiq fuq 3Tzqfi rrffia i
rr) srm+i H-rfl dqrffi srTfi Ftrt+}, grm 6ro.{ rrq+1 4r qq qrsqi

Errr6ffiCti

\

t
I

1o cf\rm6 FTtflr+r



(;l: I gqq: 1 q.rel 1o fuile

rftf+: qr{qgwt ( ftrart, fttftrdlmt ftriqur
(Textbook and teacher's guide analysis)

i. sfiq : zRI cr+l erqm crwlftdo Frqt{fud 6ldEF rrt seffi qA6{:

4,) cr{rftc t w-qlTtr+-fi-q-+1 (E[cI EkrT\FI,

q) ftTqr+ Htlir-+mr cqriqr ffi\r+r qrrdo s-dilq'Fi'
.rt f\TeIfi FitM Tmrrrt atror qareq t

R. <tcff :

qrLqk+zPrqqr.nkfi T6-+1 rrftrd kq{frr +eTrrrd crflTflfi65,
fhelo hifqr6rf,5, q-qe-{ qq-{, qrflq-{ 3Trft |

f. t@ ftqrfrqlq :

zRI ffrql qft4 rqqq k-qr{dTTf,G Frqqfrffa-q g{.:

zr) wrdisr{ ( 3r4{il tio Hzl
q) BFTqiq t rqfi-r<'r (1{ hfu)
rr) g-qrn-q 1fuqr+ FTiftrfir+l q-frq qtqro tvt hilet

Y. Plqt ftrurtem :

zF) t. aArnrfu-o-flt q-d{ qrcr ggzr/gSdr +err+l rrftrf, fM crr-q-fi-q-qr

s.iaq rrf(rmr 4e{rrr( g?qTffi ( gifi EFeTr+1 crfl"tr€-4-+1 or"qrq fii qrni

ild+l iltm+r q-t ern-gTfr{ ff+ qr{ffi{qr sqr}er lTg+r ili cIasT€rErT

q1{q6l, cr5{rrkr6'cr cqrtqr rlft\rfr il{ cr{q-fi-q-rTr q'qI4I d frqq-+qrs
qqqr ffie.ft u-qo rr+ flrs{ff{ I

:FSII : . . . . . . . . . . . . . . . . . . . . . . .

aq{Frd stqq65 cl{qTw+-fl cr566 +nr{rd

1

R

qfrra qfuct-o, Frlf,rqr 11



fra : qq ffi ,-qftd+ ft1qTq-6r vrftr 5w qrr{ qr5q6q fr 1

tu-+fr vt-{Ifiqqr qqAqr r+q+r ar qr{qgkrfi-A ri-fl T{fr-6r frqq-q-q66
qfr f{qpffilt f}rwq-fr s6t q-q Tft 11nrnft1frq r

1. qr{rfi-q ( qr€$il+-+1 sqe+qH *-f, qrf,rfi-+1 sra.rr vH ereqaa q-4

ft@r
q) kqqrt]Tk+,zqraqfuo ilil+1 rrford fffrr+1 ftrers' htf}I+.r+1 d gser qr6

qarfi .rd qrG ercGtr rqdqr r\-+.r qrrcd (fr qilsq qrrrsTd( I

sTgsqq-f,rTsR gm rffiEdq 
r

f\rwn ftrtf\r+rqr qqfiql wg6.r qqr6{a :

. q-5qffi6'

. g{qq

. (tFFft

. lqTqrur Fs+.E h-qr+erq

. q{qrltd Err&

. \Td*{rl-kttFzFt edqRffiI ffi gqr-66"h1 Trfl''cll.I

. 9r[ qqT65 l3TlztF$+r qrftD

rr) 1. r++ qt-fl qrftr qtn\rf,Brtd aHFrf, iqf\Tq gtqq k* Fm s*q erflT+1

ffiftr qrq{gwfr t Pqrm+ HtRr+rqr +d ezr++qr qM g i mfi rt;i

wnt rea rr{ flnsrfrq r

s+arur+1 mftr,

S'4TT : q, fuEq I rrntrd *t tqtoiot : $+-o h+q
. Fqf\TE sTqq : ({ Er frq uqt q\-€r qf+-+ h{q-frr rereT { silr.qeT

TrrFnfis dq Tl.i I

e erdrrllrfiF : \t+o Fr{q+1 qr6 ftrqr q-q lo ifu tq sq fuftTq

tdq-qqK sqrAql qM 
r

. f\rer+'ft{t}r+r:qra frq fr{ Et+-+. frqq tq lc tfu Rl qq qqr*qr

rrfrSr+l t

R. lqrer+' htRrfrrft f\reror P{-+.rrqr o-sft gr+q Tq-fu ? Ti P46r+qr fuq
{ET66+1 3ITtIRrrT gflFq rt;i qlrsTdq r qrfr t+w.ti vfr rqa @ r

. flrqor frq-4r frrqiur

. f\rqTq PfffrE ffi w{tc

R1 rrftra sf\TH-+ Frtftr+r



. qlferdr srr.ffi e-qte r s-ftr

. {s4t -rgs.-{

Tsi-+l *T66 3Trf{ |

t. "ftrq-+ htftT6r+1 tzrt ktci Err66,, (cr6rn -lt qa-q-q rr{

flrs{ff(( re.Trtffi eRI {rEr+IqI 3Tr-3Trd kqn rrcq qanqTfrs. I

{dlr{tFil I

iF) qr6zr6rr { cr{qgir6-fi-qcr ffi qrd+] qq41 1ffi 6e ?

q) lqrsm' Frtftr+rqr +r$ t-{rrs sqritT rlftq+] (.B ?

rr) f\Trfi'F{tftr+r +-q-fi-{ +rr+1 ffi sqfrtft EB i

rrftr+ qf\Ter+ FT{f{r4I



ffi: jo (IIII:1 qrCT io nTfu

1ffi: qrqrgrr, frrqffi e{iftrd,r ( 3r€r trq{ Etrfi dE{.r qrqr((6
(Selection criteria: textbook, tencher's guide and other references)

1. se{q : T{r ua-+l orqqr e-drtTrtrrs ffifuT o.dr6 rFi (flq E+tr{.
a1 rrfortrfir 3r(IiT SRiErTr ffi Tjuras e-rrsa,
q) 3runr Tffi+qr egci {q166-+1 3lrqr(cT cr6qqR+, ftrer+

tcif\T+,r 1 qq sqrf sFrrfi-d6-+1 e[+.fir fl.En 6-{- ilq rFi,

n; 6q rlftgrr 3llemqr gqcrer qr6qTwm, ftrer4
Fatftr+r 1 elq sqrf qqrs6{ rr;i r

f. ilc!ft.
3r-q-nr t56-Errr Ctc+ I"rEF{q-.fi ffi cEcT, c6qTflm-fr6,
fuqrfi frtftror dqr 3r€r d-€r gtr+rs r

r. !Ic4 ftqr+qq :

rRT ftrfi qfti tqts fih-qr+rTrq-f,6 Frqqfrfwq u{:
+,) 3lr4fi ( Erd$-q

rI) 3Trqq-{ T dflEq
rr) {fdmrd'

Y. F+rfr fuqr+mq ,

.F) Sttr{trtffTr (|gq-r{ 'rIftkFFI 3rfliT rl(itzFrfi flqi 1q?6, qarrn1jE6qIg qzqq{
rFi ftqd-q. T ilnr qrd.Frkrf,ilFqr fi t** ffia qrzqr d-{. ? fr +i rrrrf,rrf,
sqqr qffi({ ilqR cft eqd TI;i qrns{frs I

q) stcfrrmfi-qr e-a."m gfu-+ ftrerarffi Erolctrv erL+{r;t rr=i qrnsr6l3 r t{E
3il?f.qT g;cTt6f, q;i er[cT+q. r

. \rd-wnr Tt|urd fuer+-+] ilft1 qr6qTw+ qri-+ elq zEFir qkicEf,F 3tl4q-q6

rsf ra-ffi. I
. qforilfrr cr{qTkrfrqr P(.{r qA qfsrf,6o1 (cr..rrc rrft tccqT qH

cT6-q-fr-ff4 P{.crkur rrt+r s{r-+rs TrT q.tfi. I +nq kTtfq. r

. rrfrra ftrero+T ffi q.""S T<<r;rd'F ftrelorfufl,rtrf,r qlftr sqftft qqrmt ?

tRo Frfur

1vo Frfur
(io ftrtar

qftra cftrel-+ FTifYr+r



. 3nzrrrr6 Tffifi ilr q-<rt qrr{ffi 6{td.rt pdftirr66 ffi q-ti
q) q-6qr{ft-d6-dr€ qrqr #fr cr€Tws pro6 ftriftr+r, rrftmfl'q-nft erq *-fr

T<-dF66 h-fisr rrft P{qrs-{rq '<I ?' qr a-+n vrft\tf.r Tw+-tF Bi{td4-r 3{rdrc66

(Selection criteria) +1 qrtrrcqr sTrFI qIfu gc-ftft 61 qr },c-( q""qrs+.-{ rFi

qrrrgT+q I rrflTr{fi-+l {arqoq sRdH sK-d rrt irnt Brr{q-q-.F .Tq {'.rR .rd

qrnsTa-q I

t. rFqr€[fi:
iF't qftril6r effiq TRtF-66-rn ftsi {"r6G ffi qt r

q) cr{+1w6, ftrq-+ Frtf\r+r t q-q r<rf qrc-tfrro r{rd ri 3{r.rr.rs ?i +
({?

rT) rrelrgiFT rr<i sftrHor ffr.q|-s-drq-66 TIEITFFI r<f qatrntr+r

3rftrrr{r qarq+-{.t=i sP{-e t

qtg:

drf{c (r+1 r;rq-qr q-r+l vftem q=i errrqcii t qfie{r rrrrs-(r, 3{rd+1 ffiqI
dqrffi rr* qrH, grn 4ffi rrc+1 ar eTq flflT+, q'an rivi qerf,o *-+

Aqr( ? rr-fr sffi Ffl{Fft6-{6-d{r€ tft trd qfuq I

rr;t{ wq ,

l. crtukm rr&ra &re{or: gr ff{r{drfl q-6iiT, Eta{Rrqur gqltqrr{ z .aqnrq

+}q
1. rrftrfr ftreN[: gr. aftq-gl( gqr.qrq

l. Teaching mathematics in secondary and middle school.

An Interactive approach : James S. Congelosi

v. mtafum, il6-+1 rrftrfr f\reTrqi' qrflfi-q: qrd.Ffi-ET hr.rq fr{, ?ntrfisfr

r FrErrnqk+ il6-+1 rrftrd f\ren+1 qrdqaq: qr{q=F-rI f4-frK ?iq, qrnffi
q. rrforfr f\rei-+' Hf\Tfir 6.ert q ( 10: qr5-.1-6-Er kflq t <, qFirffi

rrfrrd qftrrs FTtfrr+I ?{



$m{ : ${
Rr+,E k6rfr

ir

Compctency 2

Total ltours

Total scssions

: Analyse different learning theories and use them

student's learning mathematics through instruction

: 15 hours

:10

promoting

qtqq ' rrftro flrsrzfr W TTf t{ girq:-q-il+T k{reffi E--{ rrfurf,, afu qfura +-st
ftrm q6q ( rrfuril ffi zFRiqr qfu-rrfr ftrd-dr qT Rrqk6 Rffidrqr eilEnkf,
-affi 

Eri-r f\rm+-fr Rreror Pg-f,m-d{-+r{Trq-q .ri qildrr rqF.ro E r f$frrg

ftar<rret fi-qrefff,cqr fu-+.E +-cfr qe, F{-+T-{+l emtffi ( (f,+{ft qerilo

.H q1< k+rrq+erq-+ EEffi q'i rri ErH Eqrwr ( e-+rr aril.rd I k+.E
fffi trr rrqi f,r;r+1 (rfir 6-{rft E-f, ri qu sfr rrt-f,qut E, Pfl+E

+-{ft ga rri qn qh iqftr-S q6c1ui (q I d qh \'sn Fc+.E kdrn
3d6ar<r gErrT U { q+ q"[€il-ff qr{ Eq lIi ilfi I T({ ftrerfi65-a Fr+.r5+.r

I'qitrm ffi {r* qri-orft qq.fo ( {ff+1 err"cTrrrT +eTr+tdrqr k+T{
qqemFl fiIrd-d I PflfrE frrdrdds-dTg gcm g 6trn-qr h'+Trf,{ r-{ rik"m -
zq-{araqrft (Behaviourist) ( Thg-{rqrft (StructualisO kgr<-fs r il( ttfi
srfrrfiqr qrqrkfr ffi frroE ffi;rqi e-+rr krE qzremFrqr

tG rr{-flffi 6 I qfo56qt qW t q+ark+ f}relq Rr+T-{-+1 q+enq{ rFi

hf\rq k+.E Fg-drr66!n rm ftrerfi-66-fl'EI eftr+r4 qu r

.qtA rrfurfr i\rm+aoql qrftr hui{q rrft\r+] {s qepril erfl{id ffi
F{+.rq kdr<, qqtq1 Pfl-{rg k6rfi, qW qnk+ k-+.rg ( dq

lT+l9, r+r+M g*r.Er+. d666, Frqtur+rft fuEE l<ram, rffiH Pfl-f,E

fq-armE6 ( fi fu-drtrf,6q1 rrftr+ f\reror kfir{qT + zF-d srqlnTtrr r6-q qA
ErtqT qqi TftiE I

Rq rr&r< sftrer+ ffif\rar



<

t. sT{fi ,

(;t:1(?

rfi(r: ffrqrffit filrdrdrd ftdT( Rraa
(Piaget's cognitive development theory)

. 1. silq : qs rr+1 sr;sqr e-flt{rttrf,s Fratdfu-d +r{-fo rFt qefi (A-6{-:

6,) fuqri (Piaget) ai df,r{r.q-fi k6.rqd ftliarfldr qqr{ rFi,

q) Fmri @iaget) +i +rftoruril.ffrt hBrq r+err+r qr*ars-+l

fq-+-rrfir rqt{rd t{s}s-frrfrF saq rl=i,

qt rlm hre{or k+-rs cfrqrcr Erurffi fucr<-+1 sqdftrilra-s

(lmPlications) ;kITill I

ffiqroq-rrs, Hrfiq-{, qr+{, {-qk€ qlrt, wrffflt66,
*.cs.fi.

f. ts krtmq :

zr{ q?rIIT rrfti {q[q kqr+qrq-rs FrqEfrfuq Br{:
EF) rtri5rg G-q

q) TiflFTrirs, t++rccr++ft g-dtnq

- {) 9r<.fi-fr(Ur t Efq$sr

Er) 3{ffiq-{ { gKk
s) ftrqrffi ffi srdftmr+1 ffi

i q) 3Tr4{4 i qr{tffi iEFi

Y. frqr Fmver :

4)

. trTr q-di ft\.m€ F+r q-+re-{A( 
r

. g* c-ar+r,1itr5..Tr€ cf{ Td rrft 3{rffi zffftql firg{ qrlT\,"rf,frl I

. ffi qqn ffi (rt€tt r€ qrfrfffirq r

. Hrqr qfleta vqrf+-r oifrils sqr.r rrft cfql,tr-dr qrirs +clsr,lor g r 4-.+

fi-{3rtdr +f&q,r s-Erqr frcinzT scn {rt rrr* EidT rrfl I

. e.erTr{irdrE dq r rq Trffi.{rftr qs fu}a {Er.r k1A-{t

{rI4 : I Bo'dT

(1x. futd)
(1{ kfu)
1v1 fufu)
tio ftriet
1v1 ffiE1
11o fui-et

qftn qfrrq-+ F{iftr+r Re

I

t



. zpfr \rfiq-{rflli Eq rrH aftq.r qffis-{ qqrsi 
r

. 6ds-m+1 qrftr ftqfufu'd yqq rri:

- fr sqq F{ rrd * tn{il Tqrq rTg ?

- zFe{T q { e rrr q-6i F{sT,ff-t ch qgft t rq.rdc fE' i qm ffi 6qTr6r

ls-flraff-A h i
- Pi-flr,fu qd qrsr rq rr{q-d Td k{.rTc TE fu steft+'{-qrffi

EiA qT kqr qq sffild c-qf I

. zrs k-qrrrrrrF{rc i qn km qftE-€t z e-flill,rasqr€ rq {r[\i;tdrq I

- Fq-+T{+.r 5n"rrrn u+mr qr (d q;iqi er++qr qfu enrig r m rTrqr gi-afi
fi-qTfu qnaf{dE &e +q, *rf, kcr qi qqrsi, qqrq{ ai,
q{grsi, @ er+sr Pqqqr sffi kn qffild'e-q I

. fr A-q-{z f{-6rr+r frt}qf, kqq ( dL{tt6 qdd {Rr hqq < affi
qrtqr qTETqrqq-r Rre{or k+.rEfi q-afrq gr(6 r sti FqSI< snffid-+?Rs-A

stdcrc{ rrt6r ffl-+.ri{E-r.ft kar<rodr e{cqq-{ rrdqd ir+dF{r 6rdTEftTd-q. I

q) qeunffi \rrq-+,*dr f{frTcr rrft {ilir.qq; hors (Cognitive

development) q;ttrt + {flns z t &+r arirs dlfqr zffr
.d{s-q r1d qrrrgTd( | qrreqc5ir1?rfl {'.rR .rft FTq{qr Tr{ err|g{a( I ,
. f,rc cerdrl q-ffi.16 &-r6c"i kf,r( d sffi {f,l{Ic{6 lq-+rq qtd-q 

r

qd - *sr{ errrr, artd-an errrf,r enkqir k+rq r

q) ffiA EAq' rrt+r qrr+-+r k{RTrflE er{eTr+} qrc r h'.rift-a si-{ q{a
q?+f, Br+err+r qreeTfuaFrfrr F+qlrcrcr.+1 qtqr ?,t-f,fiiqrfl-cr (lnteractive)

er1td .rt+s_ r ri.r{il arqr qrf,Erfuf,rrtlqr fr l+qlqdr ffi qrrrqr hEel ?

t qtqr {-flrTrrfrd6-dtii :{T-snd kqn rrcq qrTrstaR 
I

s) flrerEE ffi{r sffi{'Fmffi'Hnrnr.c-+' h'{rq ffidrm' 3rrqfi rrii
mrqfrqt.qrqni emm qrft 3flET qrqq@ ofu rrrrrql hlrrw{ rt;i
qfFqqr ? qrqtr+, Nrql f{s}s-dr cfrd G-A'q iTt flft+aur rrti vqo.r.i
-{rn-s-{aq I

gi a:nif yf+ra-Ff a{T?fffi 6q5q rIrTgT6Tq :

1 kqri+l t1-a151i'T dqrg 6ffi q6q1 646q r ffi z

rrfin qiqrr.E tHfttr+r



R. dqriffi Rrerq qt ilrfl-gq-.yqpi sF-flr{ m lsarodt 4M i-q orq i
t. ar* fuqTdq?i .rfurd Fflq'r{qr fr kflf, .FEiq;Ei qt{ sTqI e-drr q-{ ffiB ?

ffi rdatq r

q-6aTr{ftrc4 sqlq't 3rtut-(tIT Br{EFq qrft trc<r Frqrffi ts6r{ Rsarm-+1

s{mftrflr (Implication) rta-+1 ffi rr{ qlqq-*r vrfrrr q{il-( t qrtH-+ E-d$ar

( srrEqrc il\r+1 FTqffi r{q-d rrd qH qrngTffq t

q) q-il{FM f\rq-+ iMqr sdq q\r+i'rlFrd f\rerurqr nmrffi ffi
qqfrffi' sTafrFI rd qrng{-tr{ I ezq44 rrft\r+T gqmnrrdr+1 s{Tal-(qT dq+I

&-{qr Ts+1 ffi sqmftrf,r rtqr ? 3il-H} kqR ff[tds 6q+IT ilqR qrft

yftrffi ialTr11 196 rrd erngTffs :

. qrqq=6-q FTqiur

. rrfu[d f\rmur k+.E sffi?Tr

. f\rer{+1 r1fuET

. hqrem r+nr+-r

{. r[6lIrG[FI :

urlTr{nrsal {qr .reffiil ffi 3ilEIKqT rr{il( I

.rftra vRrq-o htth-6r R1



ftl: i {Y {Ffq:ltlr-il

rftf+: frt,r[tr kdr;il{6 (Learning theory) - q.{(+i krE RrAFil

1. st{q : zRr sr+l ert{rfl v6rTrtft66 Frqfukd +.rdr6 rr;i {em qirrl
iF) Bruner EFr kfrE qqm rr;i,
qr qraqkfi td{Idq iln6l qfbro f\rerq{r fr Fgarfl+] sqrt{dT

qq6 rrd de11 g-(rd{ur6-{6 SlTd rr+ I

1. qmff:
Instruction Sheet (1l.El zF' { GI), Reading tnatr:rials

1. $q fuqr+ilc :

zRT q-m rrftn {el{req f6-qr+irTtIt6 fr-q+qrkq g1 :

z6) Itelearning to count 11o friet
q) T*rqr 3{ar{m (vo Frfut
rr) g<-fi-m-{q { 6f,$nr uo ffig1
q) Bruner +1 t{6rg Ffl-dr<-+1 vqfrffi ircrcitr (Qo fufu1
g) Bruner+i fu-ar< r l'iagetzhl f$dr<-4rq

[1a61 qqP.rqr d.lsi{ ,(Yo nTi-d)

t. F+qr Pamr-en :

i5) lLelearning to count

- sr-$-frcr C+,, S*, ........tq 1,2,...... Tq.Sffih1 r*rr rrffi 3rE Tqi

s-sdqr{ I ffq lotH frrd w q-orsi 
r

- 6eTrqr* Sf $[6qr qici r t,f s{r+1) | siftqti +-fiqrt Observer rt-;nVi,

;n*t Scoring cr (6frrr rrdc r fi d q{66-dri Ttn'efrdT Instruction sheer

F<i r vq6a-rs q-€ ffid urq kt r sqcB euiz (fr { euiz rrr

qfu-.rd 6qqr Board{r t ut-r ftry-ig ri e-drsi r

- r,r4 Quiz {.s .rt r qsul v{f,+l \r6-fir Brrnfu qri, ffi s{rfr 'fH' lrd
Tn q{n fi-{ q-+rsi q-{'fr-d @ r fuffiq fi'$qr qrF r{+ qnia I

sscE sr-+1 vqrfr dgi I zRrrzFR crffi ffi qiffi @ {tr
qarsi r

,rftrd eftrers htftror1o



3IE|III scoring .ri qffi q-sa qf,f,d ki.or frwn rd6 r

3ff,qr qgzT {r6fr ('B') er+I-i r<r At rq ftfi q\ arsq''{ rr+ r

Instruction sheet qrdrcrd trd rri r qft Frq{ F<i t

(rltriqr qtzr.r;t ( g.{tE-fi

- e-flqrfrqrq fi-q gqf,qT eiqi r nrqre ++r+l Ffl{r-{ ftrdT(+i rr*r;"rrrl

s6trrffi.gt ar< rtn -1.Fit:i 
1

_ qx'd +, qri Ileprese,latioll q;T qT-lT7 qr .irq q{u]Eo (li,aclir,:. lcortic.

Syrnirolic mode) 3Tz-z{q=r q-t f<i t

- il+.ft grrd 'u' t Disc.,r'ery leaming oft aza44 'rd qf{ {TT 'rr '- Y

eizT Theoren.rs FF aR azluq .ra r t3{iq*'it [6 f ;rya1 rpft gr'r;rr({r+it

df,+1 qdFT ,rt ct+T kq'cfi $+{66 t

- sIzqz{{ qq-qrd rrft{klE-frfinT t rqwn-dt lqfuf, (w i?'1 t

- vqdrrr"r ( dFItF(qr e,irHr 3r.flrq-qT qT'ilfrfl gilEirl rqo rr;i u=r r

- 3t.{fl FTwE H'l (RicT sK( 'Ti'sT 
tT=i trrnst t

qfura ftreiurqr fla+f Frdrg frsdtf,+1 sqdftrdl (Lnptication) d o u;r trrcr

{Trqr 6ds.q .roei t w1TFftf6-drd (T6atd ska-fi ilfi crft'r?{d rFi

ilngi r

rs<ri qrqlH 5qqr ft1el-fl qfa qlT{ffi "flr+1 ft?Fr€ Ff,dr<-fi ';qfrftrot"

rri ql-6 s-*.r Tri i

qr.+l Psqr{ Fcar< t Fr+rffi PeEE ffiE 6 frlam 6 ? T'{il rrd

o.n-si rq"nT-+l ffi qrftr kq {<rrs H:

q)

rt)

. IIIzq-fq hqiur

. PEETtffEI iTkfrr

. fqrerf,+l Tirr+T

. fu-mrc sf{sT

\9.

wrrnffi(trIrrdd-ds.f,+]3{T"dRqrqktfiilqRcri.ilqrgirqltra.fl
sqd ?d qrnsi r qfqqq r{rsi t

r[f,TqrFd :

*, Brun"r 4T k+T-{ fu-dl<-ilG-+1 rrftT( ftrelrul * sdi}r-dr 6 t [i'14ffi fr

kur-+qra e,rrd f\reTUHr +atr luruFf q-@ ? 6d5'4 rlal t

. Ti frra.<irr sqt+l-fl.rd s<r Fr+rg clrw+rft ilq t

. re fqs-q cft f{+Tgi atc+rer-+arr urq 4r 
'Efu;< 

q{ q'E I

rrftr< qftrel-a tTtftr+r it



Ilelearning to Count

l. lnstructiorr shcct to Group A
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t1 rftn cfher+ htftror



\

(tr:{ (ru:1qo-4ioft+ta

rfrilq : anftPt trrkfi Rrdr{ (Meaningful verbal Leanrirrg)

1. gi{c : zRT ur+t erqqr q-d}Trtirils Frqidfu( 6rd-{6 rrd (eTq q+id'{:

6) B{?iTt k{rffir 3rqqqcr ffid6 qttqr cftts-d (i ( {s-dr*

iFeTr+t6r+1 e{t,fiqrfl rfrTqr @rg{ (-d d t

1. STrrfr :

fr.Cs.ft, qriSc-{, FITt{tffi ilr'fi-65
1. tq Ftqrwn :

*, o1her+-i fq-+r{ Fff6r<-+1 fltqr €-dwrtrf,6-si'z

er{ir{6-F M, 3{rd r+m H ( dds-f, 1vo Rz)
o) ?,{siwt Fr+rt r qtq hfir+1 rd-Trqrd fs+-rg

qq-e{rr{ rrd 11o ktal
Y. ffi fuurtmr :

rF') ,1hqr6i kflrsffi qff,Td 6{ft Psffi6{ t rri sqqqr qiqrsTr?m snqr

f\reTur frffifir ei-{q-c-+l Brtarqr iIoItEnT rrft Fffi+qr s-qrgi r qsfl qrftr

qf\reTr,ffi y-{ {Tr E-{EPqi { qizur A-drdm 'Ffl-+,rg +-trt q-€' rri EIt

s<-d rr{ trqrsi r gqs-q rrcsi r

Gr) cf\refi'A 'erff nrk+ P€-+.rt' {'qtq hfh'+1 Eltcr hqr{sR {R e-qd rri (
u?n-4q qrlrrfr T({ ki I

- Ec-d Ffl-+'rE P(drmfl Rrrrrdr€ sffi sqqr qrFTqqh Fff{r{ qtq

hPa-crc rlr* <r* r qW 6e ri q-'TI-{A qrqn hftrcrt .E{ q-ra H
qtqil 

r

- ,rgf{ (Ausubel), gtq-+E f+qqffi q-{rq nr+.E ts-drf,sqPfi 3I'ar{{qt

sqriqr rTgdr \.{ sriffi fa+ri F$dr<6R (-t I sft ds hP.I-Erd rTrr

rrFl-frq ilrc Ps-ff (fuq q-n t(rql hqqrq ili ( 3Teif.T sTrlqfi kqrEcr
ms H qfu E( | vr+1 k6E fc-drm 'qW qnP<-6 ff,Errnr' 5{ {q
qErfrG rf,-{:

. Cognitive variable structwe - h{refrE6qr Fr6rd i{frl{ ( €6T+1
qteErt { sc+i vqrarq: s{rurr{S f,FT T kd il$rf,nn I

t.trrftrd gn{rrs Htfhor



g)

. Meaningful learning set - hqrfr6-6-qr ei qq1lt Fa+rf<rqaft ;rn r
iq+fl rilaq-fi n-il+iqtaErtr{

- fuETeffi 3rW M rfifr qu fu+r+-+i aTrcqr r rqtf,qr r{rr ftftrf, d
4rr ild Tqi hq++< P{Gq ksTfi'cr f{tea i{flra ilr+l Rr r ftr+rEqffi
mF'Rraq-F qI4 q?ETUi q-q r fr q?l{rn qgqr RreI[A fqq-q-{wnFed
afira-sqqT sqd rrtqT tfl+r{ 3rW ilf, rri d. r qqpt lw6r{ s}fr qr

6o-6 irft rTfti t{-frrg rr<r wr+ aI r

- qgdT qf+-fll 6q1r qftqa;f cook book rilnir 16rg ,TCqT +r{-j rrrn$
FfisE &{ | a.re e{qkr€ q-f€{r+'r fflTrfffi ziccrdo-rqr t+qqqra-+i

lcrr6-{ qti g-qd qtqT qh qq.fi q-i q*.r 
I

- .r-fl+q-+l qT€rt lltll dzrn&-awr{ q;rra riR m { er<ttor
r*r[ 6q qi faw-+qas rrqqr qrz +ar+rAE6?rI snmqil a-5qr h-i{ T{.r
gA r qrT s+iir-<T qrfq qr,i{ilFqre/oqRatrqra ftr44 fq-+r{ q66qqoi ( qqloi

qa r adwi RrorC s-q+rqr i,T{M q-{rE - ,,lf I hacl to reduce all ol'
educational psychology to just one principle, I would say this : the mosr

important silgle factor influencing learning is what the leamer already knows.
Accertain this and teach hirn accordingly."

qrfu,i flTfqfi fu-+rs r d-q ft'P.mtqr yXlHT,M g-cw{ iTf q.n-ei r
cftTilfi gK-c rnrsi r q'I dfln-irrn g*arar verrr Eql{ k{ wr,,gi :

1 e{{Wi qnk+ k+rE { Glq FEfir i * I r rsft q-qtr"rfl 6( r

I 6rT !-ffi fi d fqP.r q-qhqr qt\rfl g1qr #;m r 11 xi +-rft r

,iqlqrd-A e,tW P€-firtr+.r eftr +-gtr ilie{orfufirg qzferFFr .rd qf6i 6I fr dr
qAfl rrqr 1116 irzrR q;i qftTeTreftEoqli qra hrnqc rft Etm eqnflt H r

q-{+1 ilftr sfuerri qF F{nqT.i-* rrul.T rt ,

9 qq (T+1 Ertqr q-tf, ilqR cld rrns-i r rh-qrqrf,rq s ril itfi qftq-{i d
\r{ i.-{iT ct-6-flt (l-nra rTq q-{ f{aliffiqr qmsr rnG qFftt6fi-E EF€ird

rnrgi t <il+] qrzrrrqr q{'q G)
? 3{siwf Pfl+r{qni sfiTqr qrg{ rfr 3m{rrT+l ctrsm iTt rTr".qfu-6

EeTrdFrII q6rsi qt6i { cdr\ra q+ Eq"rq-fldr+] q+ (.dT mql{ cFi ki r

ITflNFFI :

on".lT{qf rfqlBzF-q T+ 1

lY rrftrd qftrsfi Frefir+r



(Fl:1(tg

{ftrifi : Van Hiele's cognitive levels

1. sfiq : zRI vr+1 qqqr qarrFt-ts Fffit{fu-d fl-4il{" 'r+ {elt{ (tu-t-:

6) rrr{ta-+1 fuorg Prar<il-ffiR wlffils f{qiurqr

eft{i i{f,m6r il6{aqt EkrTit{ ( d-fr ei--i-sr ftreTuI ftrfrF+f
q+eflqil II{ t

1. srcfi :

:il \rq fi , "d 
Sq{, Rizqfr{ ql{f|t6

f. {Gq Frqrt-qrs :

a; qffeileftfir nqTfufr fuoEqT eflFiI qtdf4t+{ rRFf, 11o futal
q) ril?i ilffi k+lg Prcrfl+] vqto t *&
q1{R-6i frrorE q+efiqc rrt 1qo F+fut

rr) rrr;I ilt+] k+T-{ fuAr<ffir 3fl"dl{fl ilrfl cr6 ilntl
dqr c<fu 1r,o lqtar

Y. F*ry Frrr+mv :

iF) ver+rr1trcqr€ s-ffi ksTff fli{qr e+rwn Eqrfuft fflftT rr-{ft ffi+i fqq r
qR ,flqn zFtrtr ftrrrG o1 fr erirr rq-orw( {t' eqrst r Hz ilqrr cd t

q) cf\rrm-i hqr 
"r+sR 

rrrc tffi kfl-{ nrdT<-+1 Eltcr fiA qn-+q s<-d Tli

€rg=rr rrrc tA ( qi qTT FA €ir{r t{.eqTo-sfl Pfl-+rc P[dr<-6R q1 r u{rroi
qrzqho t{flT{qr i\reTur r-t nccT i rrftrfr ftTeTrqT qq qti fucrf, ftrf,tn-fiI

61 r uffi * ffldrm qrfrfd F{+rEii{r (qf+rd qft F{+rq {tfrr tUq t w
Fcar;a er.c-qR qrflrdtq urrolrf,s/kdrfr-fr+f RrflE+] d-ilrfd qfql qM 6 |

nqtfofa kfiT {r rrrs sqqr: f'+orq e? qriqfu I g+-il6qrg ffi{ rfll"l"'il d-flq;r

tfffirs-{ qt{tq ri qr;+f,r X ,q fug6al qe t+qtqur d t

sffr a{T{R;qrfc-ft=q trnqnf,6zfrr6md-F-+1 P{+rtrfir ilqas-f,ri t qia a-aqt

t+rrwq rrffqa1 g r

1. Level 0 : ll.ecognition (vqrfuf|q qrox Ht ild) : "qffiq 3{rmTa+l

ct{qn, qlq rr{ I rRT irf,ril qrkftq 3rr+,rad6-dr{ ffi Rr-ern Ftrqr

ti, efl.+R H, ilq rri qrrs q-ft t

(rI{ : 3 Erdt

trftra vftrr+ Friftr+r



2. Level I : Analysis thqtqur il6) : cqrmq eilcFrcsT erg.{d6,
(El-frr {q I q-sirf,qT qft.wl-tn EFn\ii, \rgdr 3ilirrc6l q-gjr-t-o-ffi

TUTEFTTC $qftl-sr 6TrrT qrqr rrd $fr rfi-qrfidrqE6 qf{ 
r

3. Level 2:Logical (f,TP+;fr il6) : u+rftrfrq eileftr+J {u[t-6-fi-q gsrpcT Tqrmr
.ril, 1-+ br t q-+1 h{ larqhr 4rq6[ Trrsei v*rpcr eTrfu=d rri r wR
H+ T.i anqril ilt il( qil qrqrd qli il-rq-{ r

4. Level 3 : Deduct;e, 1fuq-q{ dE) . gdkd iluzt defl il;{W rfr{r rrft
GqTffiq fffdr;il+] .td e-d 1 fu4-a5stfr rqrfu1.6 rrt, anqr rri
qRT frq-f,G T€ n-aqr qdt I

5. Level 4 : Rigor lqfuhrrrq d-6t : g+ rln{-frq wak r r+tfr-qqr (Er+r
TsTFm,T rr{' (fr il"r { krril+l d6 4$qT q-ft 

r

rr) q-s f+ffi rrm Fffi FfifiE kdrmel qk{q rREHffi x1x qa;al clF-qr
,iirqTrpffi qarq=r qrq-{fr qil,{ H 1 1 ffi f{iqrfifl-q 1 qT 

"lflrg r<r *
6fu q.rfrn qq Psqtr-{ ffi qrqr €g m EAqr sq-eh] qH-Eq aqn qFi

ofngi r

q) kore fffir<-{rt oTrT.l-{ lryqffi cqrfufrET d qro f\rmorqr zrs ffi
6ffi rftr rt qt6-q rri Ertqr e-+m q{64 qsar\rsa r.T{r fi"rdl
1fuqr6-"nq qrr) ilrrr rrd s{ngi ( gK'f, rrd wn-{ u-drn-q rmsi r ( {+
sEeildr ry{r ftffir rarrnftfrqqr i qeqrT{ rnrsi 

r

t. qFrqFI :

1, ta-qr+erq R +1 qrqrsr e-arrnN r[f,rrf, 6qil qf,e il{R qrd r eKil
rr;i wngi r

1. qm ilffi f{-rm W FqIhfu Rreror dqr Ps+'rgqr 6-flfr sq-dq rrf
qt+-q ? qrGzrr ff!frq r

t. qs Prar<cr-ffiR srqq-F-q, vta-qgtilfi ilqR qFi qtfl f{s.rilR r f+-qr+-qrq

1 qalFr +-{ft q-s.'{rfdd q-{,r{R ? qr@II mi*s r

tq rrlqn sf\rei-6 ftrtthor



(:I:c{R, (IIII : i t[u'd[

rft{o : Frcffi fu6,r{ ktrf, (Constructive learning theory)

1. gt{q : zRr rr+i q-qm eeTr{ft66 ftrEqtqfu( .Frfrs rrd qerq F+Brt.'

a1 ffi f{qTs fuarf,+} stdrk+ ysTfo ( {s{iq6T+1
qttcr cftkf, r{ +en ftreTur fuq'rsqr qe-+i q-*rr rt;t r

f. ilfifr:
ei.cq.ft., qd Sc{, HTLqFFI qrEr'fi-d6

1. I1w frqrtmq :

*, ,fuqro-fr rrfrrd lq+-rE r ftreTqrEiaqr 3Trfr

qfrt{q{ rRfu
q1 ffi kf,rg ffir yKfr, q,"qqq

{ utcttEq

{lo ffig1

(1 qrdr 1{ ha-d)
rr) ft'qtursrft fuqT{ iqarffi-.;rflr cI6 h-4rq r rqft tt qra lt F+fut

Y. F<q6c hqr+ilrq 
'6) sfher-di s-isrq qq qr".qrftrfi a-rd t*Ei gidT EF-{ft qforo fut+*fr1

ntrer+aofr 6{fr fueriiE 7 arqil* dfu +{r EE{ft i{-+r{ kqqT rrfrT-a kff
ufia-d 6aap 3lrft gq"ril"=qr qarrnffi fq-qn qo rr;i e-rngi r d-6rert
3i\r+T 3ryr-{66 1 f4qR ff{ig rFi +rnsi r

q) gftTerai kqiur4r€t Fff+rgqrtqr *qft r 3rrnfu qdrsi:
ffi qrrrfiqr q(qP+{ lq-+r€ nrn flrt lq-cirr r (.q{r Fe-dr< ffii PqEt{

lfl-dT< d r qs fk+rg Rrdrf, qrflf'sm rrnffi q-f,rn k+rfldq {qfhm d I

Frqiurqrft t€-fl-{ Frdr<-dr E@ .{ri k6rrd6 qr+t qfu-rrf, qr rrmrlcr+

r<rh-m r raqfu-qrd 6|6 ".rriw a1 fp6-;r+l qt hqirrr Fr+rc d r qai+1

hcf'r q{ + FsErE q1 d. r v}r H, h{ furrG, frr.nsfr Ernqncur i+dr€G
q-q. fu-dr<Fn q-iao qI I {q F{ql{ fuErfl+1 EET g{3fcr q[Fq?nE-F gfl.:

l. k+rl6r efir Ptr6rcfl1i + cffi qrqka-f,r H, frrd Fqqzrdre-elE +fi,
M hsq"E ifi-+.rs 3n+n hqiur rrt r1fr qrqfrr qq k+-rg yfh-qr+1

d-;a ftR d r

1. fu-+rc+l 3r-flrE 'r<r 
g[dr+ d f,r{+] 3{k€ 6 u*n r

qftr< sfuer+ ftTti{r+r



ft qft{q rRrETreqB e-fl{rttr6{6-d6i 61F qf,qr 3Tuzrqrr qmftqr T{rqrt+1 qr6

i{'c{fi rrd ffiTrsi r fu-{tg ffi uqr+1 3{r3nHI Frq{ gr€rd {'i erTrsi r

rr) sftrerqr+ Ts F{dT-f,fr a-arwF.i-qn-+1 FePa sr+{r ftr.F€t qra lrqtur rrd qr+B

d. Eri iI-ds-{ 6c{II jl r tq ci-qil ?\e q-€ Ti qtr k+ru-r
ar g{ rq+-+} d s-.st+r+i arr qrftr qe{rsi frs ffi {rr fuq} r qe-+1qrftr

ftrer+-i udsem e,fl"rsan ffrrt-f,G <-+-rs, cfift;, qrziffio qrft wmr kqr6
tqETrM vrder rrrg{ fflrrffi rrrqr h"}Trf,{ rt{ (fiql srq-d

Tffi | grsrqd *trf, ff"s-i-+1 +* er+enqr Hrs-{ T6 rqS qs-a tltflqr lR
{<qr { q-+1qr tr Vdqr -vfrril 6fu3rtar rTq ? T{+f q-4rw qilt ffi 6 6t
**= i\rqr+-fr PEi I qqt+r fr srsr 6{ft rrt ? (TrqI +rq rd t
fffiq hfirfr tqr,ffi qrn-si r qG +rq rru-t, Rrerai Tfl qr+ rrfttd,
3n+- ird mft fq-{R rrft { hqd.cl qr-ia-t r Et{ s[da qT-3{rd dfrfir
fi-+rff rrdq- r qaqr{ frft sqrd{r qrqi r q+q-<r ffird, rr{Td, m hPd

qq fr T+cr T{: Ts}r-il-ft{r "4psi 1 4 q+A qri-dr df.+l + iePa fr r 3i-E

zrfidr€ rftrqr .qrt rqr< sIrzrrtrro rRrsi rrffi r qq qzqflq-+ a-r+1

+ffio<ur ere ri f4Pa +-sft rrt fr r acqltw qftTeTrpfffla-eTrt 9,q.6-q rr{

wnsi r

Frqffi FfifiE gtfr-qrqr i-ft ft.ftqo arrrr qf{-qrf,F qcnrcl Td : situation,

groupings, bridges, questions, exhibit, and reflection.

tcft+sr Mqr, vqaqo rrt, e{ffi kfirg 4r f{flnkd w$d rr+, [qr{6,
s-ftt{ r epffir ff srTi +l"i-ro-qr i\rerfi Fr*,ft { fi{ rr+ €+ kqrrfks
qyd r

q) s'eTr+tdr+1 k-+rg q+enq{ qs iqEI{ frarffi'.;r€R 4.ffi.r.i qt+-q tIA EIiTr

d r+ tw<€( M cqdcr qT{r ffr-qr+-erq6s mqn qFi qrirsi r t crqr*
.TI+ r-qffT1E-flri er"qn-{ rFi qrnsi t q2arq{ rrfrrt ftTer+-+} tffi t
e-dlrFta 3r'oq{rf,r+1 tftr[ilfr qriq dql{ qrt r q-ceri s[{s-f,qr a|-g+ r

t. r[f,Irqfiir :

r Frqiurflff kf,rE ffi qE€ M fuerrrfu"Frg Pdir5c+rt q-qi rFidrt I

i. r[dzr-Erl frqivrqr {q F{drf,+] gq-d-tT +-{ft rt'i qfu'qdr ? qTrafl .Firfq. r

l. zRI constructivist approacll qlH|{ \rger T{{r 1116 f\TeTq-qir erfrr ilqR
qFifrs. 

r

rrffi qfir er6 Frlflrdr



FI:lo

{ftf6 : rqrri (Gagne) fri ftt,E frrfffr

(IIII: 1 qreT to nT+E

1 gfiq : zr<t rr+1 qqqr ffiTr{fi'fia trqfuko fl-d-rs rrd {Terrr fl?FI,:
4) rqr++J fq-+-rg kdrf, qr$ t qr+r fuqTUrFr ilildri rqFrqr

q[q{ 4QTI ftrerq .Fi r

f. ilrrfi:
*.Cq ft, Ert Sr{, Errqrfii qmrff-ro

f. tq ftqr+qtl ,

a1 rqri+1 RrArcqr? A-qmq rlo Frfut
q) rqr+fir ftreTupqr fi q1srfo Tfrrr qt aErql ft1erur 1to friet

Y. F<qr furrwrv ,

iF) qnidl Rrar<+] fltqr Br{s-f, rrt :

rqrri ernffi lq'qqf'+flrdq Hrffiftiqrfrr rmcfiq+ q1 r ffi k6E fu-drf,n
.rftrc P{-f,rg 'htftro fuqrg' sf{-qrqra (-€ Ti rlrdrdr trc<Bi | ffi rrftrc

+.sft fffi. RE-{ TA eltqr hfuq ctrEr< rrt+l iq-c. I k6r{qr
v4q?rq M F+rq-rs-+1 f\rwr vfrwrs fi".ritrc rrffim r qt+t qr,rrcrn

iTilreffi t-q er++qrqr aqft aq fuorq{ 3irunTa ftqq-{q s-ff{ rrtcT fu6r{
uta-ci 6o ,q fuiq-w w'arft-o 6a r ftrorr+l Freq qr ftr4c{ fqsr"K
FftIiLd qCqftq fr i!-ff + Efk T4 f,r< 3{Tzi-qqfr qd rrr q-uqqfd I T{ft
rilfi ttrorr+l $ rmrs drd qfdT fud f,r+qn \rsa fuffks ] qq qr6s 

1

qq.{i fur+J fs-+rE F{-drdn ffi hs{rfi( (product) ai huirgrdt{ cH
qrqkf,flr foq 1 gaa'1 3r..{sR ffig1 qq1il5a €Ar1<I gq n-f+] tq-+.rg 6f r
zRI1I<I {nI hqq?Ed6-qrt q-cqeT s< (Direct objects) : Aut, "ctTrufl, Fr,ar<r r
3{rgeT T€(t (lndirect objects) : srten ggram, qrtq+f g-qfuf Ttr Ti, ffi€
TRT d c<rqr h+rwq rrt6r ffi. I wr6r 3r-{sR ffi BmrTrflq-$ s*
3rf,{QrT tTgqr crr E-q q-i sfi crqf,r {rE6{ r qqri s* t{f'tTf,r ")}

qrqrs rri drffi F{-frrq-qr r-rq em ftqr{ r

Er) r4F++1 qiaqr qk{q ffid ,155ai {q fusT-{ fgar< amqr.{r f\rsM

M aqal yEqiq qlffi 
r

rrftra qftrer+ Frtftr+r



flreTur *ffir ir<t Frrr * ois 6a-5c"nt T-rcr k{q-fu :

rqFi-+r RreTurfir erftr 3, stdr TGTE6 (Gagne's nine events of instnrction)

l. tITl;tffi{uf (Gain attention)

t hflrfi-fs'-drt s{qq+1 qta-fift (Inform leamer of objectives)

l. f{ f,r<-+1 EI{uI (Recall proir knowledge)

Y ilftfi-+1 vrqft (Present material)

{ P{tf}rd k+rg q-ff{ (Provide guided learning)

q RrS-frr gq-dfu.rdd qm rrd flrTiri (Elizit performance)

s qa-fo y<FI (Provide feedback)

c. gqf,frr giq lAcess performance)

q. nffif5+1 erfi-+-flT ( eTr{rf,{ul (Enhance retention and trasfer of leaming)

e-flTn1ltlccr{ d s6 l€-+rg v?rq nH ilrnsi i {€ s?aqff ftrqci
ksffiq-+,r qrftr T4 ilr++1 ffrtrks ilqR cr+ trrn-si r sftTFfin 1'sdr qri
g-qrflur g-q-d ffiffi 1

rplr{i6'rl :

rqlrtfir + q(Ur66-+'I 3Tr.IrcI 6'+
qqrsi 

r

hrq"E fuqTur+r ffi q-T{r *wm q-qrs{

fiq{rtrfrq 3lnrdrrfi-+'-+1
q!-fr+.iur

YO qftr< qftrr+ fu*Rn+r



grr{: frit
qrcsrr Ftqfq, (q;q{f *q ( frflE rril frc

Competency 3 : Lead students to construct concept, discover rclationships and

develop knowledge and algorithm skills
Total hours : 15 hrs.

Total sessions : l0

qfrqt : qftro f\rqq < k-+rrq-qq, 3lzftntglT fuqiq 1 sr4'dR'rF6iri' eqp.rqrd hftid
rrfrfftq rtrcqtoTffi Pr+iezf{crlicr +fti-d E-a I hqr(,rqdf,qr
yrprflr+ ifu qltqfus sqa| qraq6qqr rrirrfrq {E".rrrstrfrF {qAqT qftr]qir

E | 3rd.qRundri rrrft ariEf asqqz t+il?ffi err-q TqrgqT rrfbrilqr

qrffir At .r$ri e-q I F(Fr6q rrftrd f4q'q rrr-{qi \r{q.
T€gMI ..IRU[ + q?5Rfarlz5 {q Trm I rlft16 ftTeTur slTp-61fr q"I]\,"t {
i{ffreffi rrftrd k+-r{ q-+-qmri (am t rrf,q q-{rgq |qtqrf, sq@ er+'.rn-un

* d qqqrs{ qq rm ( fr ir4'dRun-do+1 ffir ft-sft (;u fr {-{T .Trdr

qrs{ c-d r zRT g+|$ql qftrqnrff-f,G-qrt fu+ E{l6-6d or+-rf,d flr{ { fic k{
dtrq-+l Bi r

ftl: 1

rfr{E: rrffic qqqrwn ( srmr< f<iqrr

(rEI : I qra to fri-a

I qilq . qrs e-{fr} erqqr (flTrt66 Frqfrfu'd sr?ia6 rrd Hert qiul:
+) {q-.IRu[ (Concept), gtl- 3IZTEIRUTT (Sub-concept) ( hftTq

3r4t[{ulT (Specific concept) +1qrqr q;i 
r

q) {utf,6-+1 3ItRqT qzr4Ru[+} qfutTrqr ffi,
q) 3rqqr€n-+1 gqrdTUI ( srquRst (Non-example) f6q 3rF!=Ira{+

f+}ir{t (Reasoning) sr*t rr;f r

q) 3rq-firufi ffirgi s?ru TrI TI;i urrarrsa;r q-rim rrti 
r

1. ficfi:
ffi, frCsft, 4piq1 1'ry6rp.1,eet) wrk r

rrford eftrs+ FTAfkr+r Yl



1. Irlil Ffi',qr.fi,ilq :

6') qfurfrq 3rzrur-wtT Erirfr qfrkq{
q) q{dr+Ei

iT) BTrqffi t qtm-rra+rri

q) 3TtzEl=I { g-q$-o1 I

Y.

s')

1x fufuy

11o ffisy
11o ffigy
111 ffig1

q)

faqa P*qrrqrq :

yfrre]T?ffi vfqrq sffi rrnrrftq 3m"crRundri +,rft q$-or g-{. ? { zrfr+1

t{qiurf,r qrftr RTeTUroEi EEffi qqf€rfl rt+.[ iq{. I fr Ertqr trra qqs'E{ rr{
H r r rA+'q6A qs-r\rsdr qRW t qg+l f\rwq k+l-{ frqr+qrq vqt .r.i

c{r-rsi I gq$-f,ft hq E<rqr aqm *ftm q reu t

. t+ fuu tvqf,fr ql1-il lHl Pqt{ BrE'drFn il i

. Br{rtr(uIT t t qq i
, e{z[aT(W f\rmor fflEr{or wrfikor hqr-+-qrqf,G ffi gr q@( ?

qdqr{fi-il6-qfi yzt s[f,qr hr+rwq rt tTel-.F'q6-d6 1o/lo *dr 3Trqfr

Effi t*qr-fi-q qmwtorfl) rrgfrr {q-d-6 Ls.+-ffi rrft \rsa qFEq-ff ITGT

eile-iAq r fi +wtt+l qrq rrfrqa rFt wnsi r ft q<rrs slffi{Frqr
(Lrniquely) Afta\r+1 g{rd r qd "}qq+tT rrqfr] +'ell R, qi ftt rrfrrfl fu1514",

r'6ftft1 q-ffifl q\r+l {rd zFa,rrr" {iflk r q-q tr q,qatel qfr-fla kq}krr+1
e{T"crr.rr-T.ft+.-{"r rfr f,rq*a qH (fiqr qil{r{ sta{ qrnsTffq r *ft fdf{ar
qqqr ffi rrH ilftf,{ur ei ern-€Td-s r tqq-fl-fr t I

as1 ffi qrsrr * q-+ qig ? vflTrlfi-f,G-frq er+ftqr rRrsTfrq I T{
ffiqt+-fl-Tft BTqurrUIT (concept), t ht}rq qz{urtqT trffi d il gq< q-d*q fti
f{ .rt{ g;q$'q rr;iilq 

r

ft4r4 6m- q6-q qrn-g{Aq { conceptualization +} qfttnqEFr qrtqr g{q.q rr;i

.flrsq-dE :

" fr 6r* usn hftrsa T€(a{il (Specifies) qre effi E, E{ ar* qqrr+wq

(Empericall rqrritrq-qra q-tr ern-s-d r hftrq ilTd-6 3Tfd + dt 16. rs6
hflrq q-qilG 3THTq qfrwe-+1 h-qr .rd ar6qt6 qrfr m I irflcrrr{'
6rfrA hilrvilo-+l qTrnr rr"rm eril-(ql ffi flfi-+-flT .rd t q;r

YR rrPora sflarq-s' Frtfqr+r



r{{d (lnformation)

a1 r{rsR .rd, 1t vrFa Tr{, fr'ER .r.i qsdr cI{ftr+, (* (Mental filing) Ir(FI

rrd r d sf6q'r f,s+1 il'.rrrqr qrfiffiil PqftTGe rqrs-dlli vrr+a rft
qnk+ Ttft{rur (Mental category) t{ciur rii d-fl-flli 'rq"'flTw {arsi'
(Conceptualizing) r{tr€ I (The process by which a person groups specifics lo

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

ffitrFfr'f6 qffi srfirRun-+1 ?zi *a g<rrrurd-F tcc qrlfsTfrq- t 3c-

qqu1-1slT tIH + A ? BMc6q qfd-q t

ftm+1 rq6o-+1 +rfffiurflz sF{qrrql t fuftTq {+(-+1 iltfl a-qwq rrt fr
3rErzrrrorr66 qq r-ftr( r

. ckd {rft+rqqT 4.{+-{ 3lzlur{ulT fr t < a+o-q hf\rq (Specificl rr I a-d
ffi ilftf,flTqr qfr rr;td{r

. 6fffi ffimqf variable ( constant ffir qe-6l d , valiable 7 constallt,

concept { specific $Q-{ f{fq l{qffif,r qrfd I

Variable ( Concept ttefi Constant { Specific gRskt E--{ I

ralilrffi qlzr ctTeTw+i q-Il{r ffi sildToT P{i r fr aq{rifi 3lzl'crRq?if

3-<rilirT q-{ vqa f{ F*q g.Ts-,a rlt r

I
lr

it

I

(s6+1 srq6 tTq ss-e,i""drprT (-d I rc!!-q \rszr

3r?TtlrturT 6 I hqq, adlyw, v--l"Ew, q-g{-q gnf( rri +9,{-c-6r srl3Frclt{qrf6

q1 r roffi ffitilqTq P{Yq qrfti fflrd+l swrr.Irtql fr rq 3nqrd qrfH

s-S@ srrar4"clTwrr dI I qqar{un+l hf}T€ €-<16-rol erfiRun A-i{, fuftrq

(Specific)q-{ r fuftTE lrqri WzI 3{ffiq 4r<t{s {< d q-{ aqi *r+ t

qrqk6-6Tqr EiTgdI Category e{rt sra'.rr(on c{t{q r 3r+1 qrdffir

1T<I 3r4"dTw[t <-e-a eITff-.F-toT (Abstraction) il t 1a specifid concept is a

unique entity, something that is not abstract. A concept is a category p€ople

mentally construct by creating a class of specifics possessing a common set of

characteristics. A concept is an abstraction.

rrftra qf5erfi ffiqr+r



q-{terq qr$-ffq tq:
q€"-c-{6T qi&r 6ft ( {furdr ed+-t St-Si?,ilcr srsnr q-a ari-q r q-r+1 q-T{r

qr-{ Eqrs{.+fr r

(T{r *{: {(h,r} wi tr=rkn 6rH e-r+1qfto6q 1s: gffi ilffi €+1
cfturm
q+1 sr"(cr, q-+fi-r : {(0,0), (1,0), (2,0),(0,1),(l,l),(2,1),(0,2) ,(1,2),(2,2)\
q-+rrcr Rl{flr snsnRrTcr {T{retTqr vft'p=6 eTt"iB, il.S+ T{{rtr{ qfr Sg-cr
qquRqr fr 1 t-
irfl+ 5{ q-GF qrnq+q { dRFIrd wIEIrrUIT, sqgrqtrtutt r frftrq q-{qrs{

I srFFr"FF?rT ctqr er1q.fr fi-d?m ffiftrr @e r

o) "Tit4r+,rfi{ rrfrm fuer+" rrH q-a'.rrqr il sr frftTEe (specific) il ?

dds-m rRrqaqt
qr i'qdt4r.Frfrq qftre Rrei-fi" ild-dr{ +-+ W fl[fu ? EI-{.E{ rrft rr"r+r

hq,i66 @qr
1 qFFs

?. ?rfrrd lM tqFrtr frr+ra trqn rri srdrrqr rrqf qq+i

t. h.cr.lq.zqT.6 fuqffi ?FT\rrl

nrfi-as-qri ftrq-+ sreuRon+J {u[65 (concept attributes) q<*-{ |

qi * aqr{ ftrerfi d i dza}rq rh-+ it
sr * ?Tcr{ n-{rfirfi-{ PsTer+ fr ? dz*rc rF+-{ rr

s) aq-i qsdr ffi+ ftrq-+-+1 s+riq d, Ffr srH+, acr+cr 816 ffi turrs
u1 I uesa rr{ :

. tfutqrdzefu

. tnarqr$r

.tr{

. aMuerrd

. rfitz+rd

YY qfin qftero Htftror



. q) qqurun+] .JorqGE4-r {6 rjq[6S-mr{ ExampleNoise r{fuB t

t. q*rqr'<zr*+I sfrfiI :

sTrq qd+1 qTdqr frqrffi qa1fqr

iF) qrT ct+l k94+R.,
q1 ftlqTqmT qft sqftft d hqq"K,
rr) s15-{ qifi €m} hq"-{q t-cE-{ fr r t{-{ I

3]-qtlrtun+] {uT (Concept attributes) IFFFI 3i?tfr(U[rm, qE 9(16{!

sl*Er helsdrrc ({ I 3{-q?nrun+] rJ"rn + q-quRun+l huiwT

gilflsrEtr f,n{T

huirq qde t

ilftr it( Fq.qr N, T{ irqurun+1 {o16-6 E{:
+,) Trti-EF (Integer) ql 1 +i {qrq-4-d (Multiple) r 1o fr{ uqwr d r f +1

(ffi cli d r a-t s+ qk Fqwr { +1 s{rq-i-d Eq R-+{ stq x +1

YH *{ (qqr+1 3rquRun-d qIftI Example nciise d t 
-

Y{rrftrd sfYrr+ FTtf\r6r



ffi: R (q1t : 1 qs-Cr to nr+e

rftffi: BliluRurtt fdqfurqr 3IrFHrflrF ft+qimf rfrrr (Use of inductive
reasoning in constructing a concept)

1. vfTq : znt II-r.FI ernrcr s6'lrFft6-t; ffidtd 6r4ffi rFi seru qitr{: t
qr) e[rrrHT-rI.F hAET{I (lnductive reasoning) EFI cft,,Tfkd ]fd,

cr) q-raT{uIT r{qiq hT+.r{.FT itaEs q!F{ r rdrrrqr qrgq,
rrr krrEmrcq+ f{q-iml (tnductive reasoning) eflt rq""rnoTT kqivr

fqrelq Fr+rg onir-r y,irlT rFi I

1. ficff:
ffi, fr a:s.fr, 6pirr lWorksheeQ ffi I

1. gw t*qrs-rir :

+.) qTrrqir.{fr flr+r+eri a-qsq tio Frfur
Gr) etzr,itr{utr kqirr fH-q;rg fqrerorqrntr.ri r (Eo ftd-e)

Y. t*qr fuqrfiq :

+) sftreilpff f\Tflr+-66-n sffi hqT,fi-+T qTftr ,ffl-,rq,, vrr+ €Iq sfi-+-{ur, cose
ilfu erqzrrsr +-ufr g$2ffi ? qt qrtcT rqs-q .r{i ffi+l qT-3n+
g-mfir4rt tc'trd rRrgi { kf,r{ {ur{Tfd (Lca ring stratcgies) qir h-Fqur r{rgi I

q) ffi-qtei{rc i{' qr 3T\rf,r Ps-+rE irdffi i s<rrrq +qrs? f'+qr?ffi silfrq
(Examples) ( qf"(lgflE{ur (Non-exanrples) df [qrlltrlz 'dR0TI {fl!-diT-, q} shqf
i ana-qqr enrrFrrcrr H-qcr fr lrt hqriqT qr{ wl.tgi 1

3Ifrfqqfdrffi kifir (Inductive reasoning) \rm-{ Tqd6
?ffifrqrErc Hrqr+flq rrt stf,qr il r zit Aiow q-m-qr d qtrqr

f4nrq httg kqz{w6l" fiqqe Fa.frf,r Hnn-r rjurf,r; Tq{. { h
Trf,6-+T 3nar{qT {q-d-6-mr* 4,ft-.d-d ,rft clq k€r{ qfr crc. q-a..rsuffi g+
sEriivr (q I e{a-crRqr sfi 3r{.d {(q{r qq T.6 I fu+ ersuRvntFqrt s-qmqr

ar\r< ftrft'dle+1 ffi vqaa qftqrkd rtr e{H- qff q{a rTfr'rfr-q

(aq;Trt6/kdrf,6-{a- E;trgB | ff (Ed rFEqT qrfl{ql eirrrrqrcqo k+qqr

Yq rrt rd sf{rer+ Frifer+r



t hTu-f,I "drtUII: kflffi qrflrfi-q €{ildrq 3ilqtilro o€ :

(f,1 --lfr vErrrq kq {-€(:

OtrA\O a Lt
fii { {trTFftf,6-dr* q5e-d.t-i o,nei r 44ffi 3il'dt{ql sris( HrmI

rlsrtrfir qT'.rRcI TlFqd tr{ vi a t

. tfl1_'r+T e.[dt ( q'q qT.oftqr ilff-+-{uT gsa T<r6-rq qa ea;r t raf

f{5r(, F{Tq il{i 3Tr.dfil+T 3{r'"rrqr q:flr{fr I

. 3iE1 {6-€q0t qeT qnunu flrr+l lk+r{ rrm q!:{ rri 4<r ersa ffi
sr ffi{1 ri il".rrrql i .rd. r c+n fu-+rE qqfua a r
qmtr{fiT{ u[ |

?. {+1 !:(r61-q :

Fq'Frq sTmraor t rqfe{fumT h{_dilo rrq+J work sheet trdErftflg ki I

{R rd Fq-qrrffi .nrg1 rd | fr sfft{ur d f{sTffi fl+-qFI-'flcqra

ftil{\.+l d | fr Pflrd+1 Arqmt +i.lres-c|* iftTn il!-{ frq3trdr .FI Fc
(Wqrqr {rnfi. w€ . (30o,42o,88"). (90",45o' 45o)........... "' qrfe 

r

ff nqler+ vqqrqT (fuI mlwq H t80" vtEr'- r P{w{ h-'nftfi- -

'fr-,rq-+T fi=i?i-dr +ffi fr{ttril 1800 6e r aH srfr anl{ arrq,

qq+rrh ffr rrfrc-t

qgt +nq-ac+l arfd.F (qrtl-qra rrFl-drq .r{t{f,57ffi4465 q-i 'qrr ch

3[[f,{i(Tt4 6d llnductive reasoning) qTz d t-tT Il€ q;g I

h-qrqrflq 6 { s zFI 3mrr(qT qflqTffidr-fr qfheildtf,t" M ermi-,nqrqz

3rq'ar{urT P{qiur FflqTEdFr d6ilrflg f{H3r.{flr Erftrrur rrt :

. qTdl{{url(qtiqr ,,rI\r+T {<-66qlii \rf,q-{ ritr qz-qts-{ r ka sqn 6n t

.q4T6q6I3ieli(9-afihftqlY{6rqr€gfi-f,Fii{r|]lg.FIqT15II[4/{{r$TTIUI
?-6 {d s-{ |

. ft sr,Er {ur+r e{rurcr qger {,i { 3i41 ill-fir ffi +rfIq'r'rr rt,
att++, q<crirq-wq +ni.ri oa r

. g-Am {ffi ?ffifi qftt{Ttfl/qrcfl qa1-si il6 1

I

rrftrd ef\rer6 Frtftl-+r



q)
(fr dr-.fig TTrfh+r Fr-qroetrqff rrt6r +rrEre gil6-{ur6-6 W D

dq$-q { 6rqm} qTqRqT sf\rgTrsft66-fl-t qRUTT foqiur r 11tt-rd
hqiur+r ;m qrq u<rrrurro-+t i{rq+ q-{6-{rd vfi qqrsq 

"{rnsi r ti q+
+-atr f{r+-rsa {f+-@ q-qF rr=i crn-gi r

{f,rr{fi< :

faq snarpfl 
"-*.,g.+-q 

ri :

. gcilzr 1161Trrfr ff\reTrqH q5rTrftrflrhi-ird 
I

. ffi qunrg+J a-a r

. 4sffi1 Ertqr \c-cr sfu i=q qrn-si ( .rsqil {qr*nq rri r

Yq rrftrd yftier+ ftTd1\r6r



lsl\l+4 41t\J6 utttr

I ldr P+)strP=H !,lalPlUlh.9H 
(-A

I EFIF'k hl'1^ (S.

: rgDu&

I HFll,h I.Fleh + llhv)sUal}I th_[tQ

'lrr.t" il,t^U" r?Fhr?Fh rhltb U^P) t*Id.blll ) lnihl,J ltrr)1P"tslo l+hFJftB ]P t
($a r:Jr-Urnr 'ptdtrqp)sh 'ptrutrtr.Uo) : EFllrtA lh9=hH g'HR ph >tnp

+L +a (drqsuorlelar E reAocslp pu€ stdecuoc e lcnrlsuo3) Ug {a.pd.un
) rnlhr,J .3}glln)rnEte t*prcrr arpH+rrbrn '4'Ih/'4l'rh'q lrlne)ggalrl\l-6 t

oI

(,a

\
\

I fr,utr )_tp"h. lrr"rsrrt4lh t+iln)tB-El2 !-Lt t-tl-)

!E 4t ?tlstn)9t)F Et€ t,hhBbJ thep Dh thth{h t+hBrr-p thFp tn)h {h
I E{e )Fl> Hh DHJIn)el)ApJlt E}e kl[ I [r'Ue IEE Flhlhlh'Uh ['lelln)ln.Ele
(lhrn)rr FP) thhBrFlo rlHJln)9r)F h{e robiln)rBtsb +lEsgsIE4 rhhp.Jt2

fm[ f lnletaUlthh : g.P &lE
I E&jt trE r^lHr.J .qh thth-uh 4eh^J,hR I I=! L4 ur rph.rh

t El L+P



l.r.16r\JP r.J .ttr\1.6 p rdrr

bEbJ +lr pDfh $9rn]grbFpJh ] rn)9rbF rrhrrn)rBEre p$gu.F rhgp R:h tph
Lsrr,r^, r-Fr)rr rNt.uh lchrn)rBtsra r}.uhfi€ r6q)9rnT] Fn e]gHalBq rhgp Dll

IJr ,Alto I pr ln>chUr.thlh : gD Fe
I Ph !4 Fl)lr )trzcl) the)eUiIEq $9Bth\B

s.Lb.blle }ah qgr.u Ea E{Ete}o t)ht) '+:.tr }thbJ elE +]r rb+4 ftri)thbJ
eaH&J I Ph Fh Ir"L ultr"le !+t,l,t!-tt UtahhrlDp eaI?&J krh 15-brt rhatho

[hhru,l,J hprrutrre ]-uh xr,+ I ptr Lnrrr Rt]o,+g$tn4 thatha t4,pgJH tnthh

'+D thub taHhr I eD theJrH t?Fh lth"ileD+b u+ !3{ el}psath4 thep Dl?

tn)eu:B+r ) hbrbJpJl( : P]) FF
I Fh Lr'trrur

l.Fl)lr Rlt,.,)guath.q lh)lRlle lQl{b+H S.h_b.ElIe '+_lr t1.!"ru lchtn)blptb Btq,HJ

eh-b.blte t trl)lr $.Lqe ln)churb ) HFllrh F|r llEqh ?snil lrr^:"rgT:+e 2ailU
r+hE>J rhpt^ FEE +1Fdq6 t?Fh. lt.t!_$guim4 e$_H&J r)Rr)tr F.Eh [4"ep D]

ln)rhllrh ) ?UU] : 9.p hh6
: !E.E e)99D f2J$ ,r. taeth tnlhtJ iln)tB

I EFnh lEn rHgJ,n dln tl}L"}gUBtHr\16
9th rnFrh )thp l.BI^zu Eeqth I{]E r+rnlHr.J iln)tB,, thurhtB -U.h.heh +h}llu.6 (e \

: htr.lLrhqil plDH .A

(?EtU o!) I hrlf\1t$I ) rnlHr.J n l^U?eth (.e

: hll,lulhrlal hs$ 'E

I HIh (1aaqsryo/q) rxpr+ 'S'Eh'{€ 'pt+t?E

: uflhrrl 
.t

I gh rnlrpJ [.1^E pht rrrr'uzn +rE+ggp + (.a

LE r.:r"JUr.' Ule\r)ggp qapJU.tn) 
+iLB

.Ulhg l.lhilhD ll.l^U" !691h Et,$rU lolflu h_blA tnlhtJ lln)ll? (A
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arffir
ffi ?fld qidTqrd 1{ Bi-dr iqfrrq ffi T{4{r' rrft1 t t{ER rrL{,

\ "&+ e, qricrq, fr fi-{B{tdr qfru-d-t-o {s-qd +n fr qt{f, qr+rqre f\nffi
f{q r m c fi fu \r{3miErd FIq Frfl gEn .ft q-mEd m .rt q a r

... 4-qft n-@ * qfii-d} a-dr, fi-{3n-dT fflsr+E-qEs, d{.. .,............,....,

' q hc ctd s{n T6{s rrftr, qffir+oqqr +q+l qrer G fi.qfu sti-d
- 6rd n ilr< <ilg r ffi erq rqeF{i qtrrflti q-<rft 1n rrft1 

r

1. +fr qH Aftdi-fi qffi Frela-{q \-{ nrte ,{fu Tfd orfiC qr+cql' flrd r

1 i"Tfug+1 P{-qrfi-dc g }n +rffii qrosqr {|C{ 3{fu m cR'qi
- Pff€iq-a-{+i qr-ocqr f}rql, e+R 5im e r

' t m 6M Fsqm-dq io fufu qfq fu-{rqdq rrcfr qrasqr ftrfr r

. Y. frI "Another fine math you've got me into" f+- fq I

{ "Pi in the sky; counting, ttrinking and being" nrE_+] \rgZr ff,drq {-{ +n f{m

. rrn ffifi-Erc ftlg+l fuq r

t. "Random house college dictionary" tlqdl ftE-dfE I

e. qH T,iqr ,r\rdr oridd qrrr-sqr rr\rd qqr tflq r

q. ?{fdA 6nimt Erfircr r\r+1 Fcqrf,"rc {rd Ers-q, gq aR fr +H
lTirn g r

1. +fr sM T'iqnT\-+l fir$d qrER-+1 srqnil{ e{fu erdr {H rtR arr€ |

to R +lar+1 T,icr Gl+l fldAiif Erf,fl+] <rqi cE qlq erdr Gtpl rEt qr< 
r

. n i-t +H Tiqr iaqt Erqi cH d-* err+qr rM rq( qr.G 
r

11 tr{f affi TiqT (H +,r$ii+1 <tqf qH ffi tsTrfrqr Gmi rEr qr< r

1l Ui+] orffii qtcE{qT q\.+1 +* |

1v rrfufd hqFrd;I TR-f,rq{{Iz aIg+J ,rlnvestigating statistics with the.l.l_92,,
b-orq r

' lt *it, qfmA, 3{FFR {ftr+dt, rr?dkq' H-q, Eq afqq .-{ t fr erfr a we-drt
+A TfiqTz h{ 6rffig qr+sqr rrM ffi r affi ortrrfi qmsqr } Bi 1

tfrrt rRrer+ Frif\r+r fl



v-{A kqrt qfo1 "qa +rrT sltt ffi ffi qffi qzr\t ft-ffn-dr rtiqr
ftkd .r{ qd r tft q drr qroifdr ksr +qq E, (6-+ s{t tt ?fi-cr M
q* Tcrf{ r iltrfrrer1(R ilk{ | '

1. fi-{?n"r qftsq

R. qr qkm ql?F-q

t. qnfrer Tffifr-65
Y. gser trr fmq
{. +fr
q. Str, qm, qrEFR ;rkt+J, rrr*frr Frw, g< +,F{q S{ t fi qr* E srdr*

+fr Tfiqrc fct( +,rC+d qFF-gsT rrffi RTq r oTH orffi Er+Tfi i e r

e. qrcrter w( ar.B I

qq qE s{il qffi rsft gTnils{tr tcsl:
1. 3TfuFOr ([qT;r65,

i. ffidr€F
t. Qtr, qffi, qrurR qfl{ffi, rrq-tr{ fuw, Eq +lrq Et t.fi. er* E q{fl-{

+n Tidrc fct( +.rfff qt+$qr {rffi firy r oTR +rffirffi qcxmr t s r

m (qui ils{ qser fdilr*ftfr Tg(-66q"rt s[q.d rEi 6g.ft E-{R qd1 +,ffi
+rq .r& ri qn il r cc+1 ?darq-{qre qq FfrM rrnlrftq ftq 6-{ft Pqqrq
q-g i Ti srtqn vRr+nff qTeN qffio t

{R rrftrr sf\reffi Frtih+r



dnFrr Efiro-+r{ {qrq.+.r rr{Aq r
4') q-++l 1qq kqtr6, ?rRTn6F q-( ( Eq"E-{ q-< s<ratur fl ?

q) 6tr ktr€r erftr tnpnre q€rsi q$6'r qrftr fi fur qfi sfffr{ur & |

rr) frfr zmqr q-f,r rrnsffrq r{ a:sa ?r+H 16r++' mqr el-q r

1. (-efqr

R. rnaifufi H6rr
r. 9.013

Y. Rational number

{. lrrational number
q. q6rs

\e. qr{q
q T4+fr{qffi
R,. q\f.z fr{Erg
lo. tqrtro-g

" S **d F+cRr r

q) mfr qrqq5trnfr hr-+1 M ilqi ffi Pa< r

tR. sr{+1 trqr
lt. Ei +rq-d ffi wrqrt +ff{q FqEfr aiqr rqn om nrffi fr|5q-a1

fHr
lY. 7(x+4)(3x), q6i x gSdT Real number il r

t{. M lDegree)

tq. Rfrq qr.t gmrg

1\e. qrlrf,

lc' EqFft fq*il
11. Real number

Ro. Trf tenkfiql
Rl. s_ri-+1 3f{$fuq (Derivationof afunction)

11. E-{q-fu

?t. k(

rrftm cftTeffi Frtf}ror tt



t
ilr{A 3r1(fr R ET lt *il +Tft T{fi-+'lTrr{ q-m ? qfl{I fite
1. (-g{ql' qr{w

1. ftilfm+-ssq : "drrutT

t. 9.013 :q3-cl g+rrq,,hftrq q-q 1,4,12 < 19 q1 3-dq rqfiI 'cIRU[zFI \
gEr6{u[ I -'

y. Rational number: (ffi 1,12, < 19 qT gftq Vq+T flRql-+] gqUI{utT I

{. Irrational number

q. qfl-g : ".IRUIT E-{ {-fr+1 2 q[ gdq ITqr+1 FE-f,+1 gq".rr{uTl I

\e. rtt-{q : uT(uT[, gq 16 qr gdq q\rdr Fffi+] gg'cIRUIT I

q. T.T. il{r+q eFTre : "dRuIT I

q. qT\r€ fr-{Ew 
" 

2 < 6 qr lTgfrr ?rT{q-ril6-+1 qfr 9il6{u[ I ''

10. tqrerg : arrufl I

tt. +i-cr @r hzli{q rrH iqrqu-s : '
EE) dqTifr rffi+l ql-rytrf,-+r ts+1 lTrflr-eil f+-fln I

q) ffi qrd-qgffi-+l M nrs+1 ilqt M ha, ucraror qq 10 qT 
\

sftq q\r+] F{tr+{r sqft"56 B[ 1

11. q_-rf,+1 ftqr : UrtlIT I

11. Wt +sw ffi sq-dri ilae-q 6q-+1 eiqr aqn vri tn4-4a dfu\r+1

fH : 'crr€tT { 8 al gqurtw I

ly. 7(x+4)(3x), {di x gEI Real number : ($dT UrtuIT Eq 1 ( ?? 41

SftIT(qT I

1{. M loegree) : il-roTl, qt lq +1 qrftr gq"clr{ql I

lq. wfu ilq g6rg :

1\e. fizIil : UI€IT

lc. 'qr$r {fr-fi : c { 11 4i ilftr silar-q { g+' gilill-q I

11. Real number : '.lTilrlT, E-{ I ( 1? 4l gq'fl-{W I

Ro. +rt fvqrffiq) : aT{uTT, q{ le +} w'.mqt t

Rl. .ET{+] EnNfcq (Derivation of a hrnctiorr) i ?iT{utT, S{ 1 ( 1i 4l gqul-tql I

lR. e-flftq qf\tqqfi : '.rKoII, q-{ 1 41 gqqRUIT 
I

It. k31 : ".tT(oTT, q-{ tq +1 Wtmqt t

{Y siqrero Pfltro



qrl : Y (II!I : 9 qo-CT io mZ

rflft': ffifu (Discovery approach)

1. s?w : 4{I vr+1 sr<{cr vc.mfi-d6 Frqfrrftila +rf rrd qerq 6iaq
in) dqhPcr r htftTd ffiP.F1 qzrdRsTT qrqr rr;i,

q) htftrf, ffiftr+1 sfrq s-ffil{ur qkd EUi{ rrd I

1. mlrff:
*aF.ff.,6rdqt€, #ft, a+t, qrr{q-{, qftrq

i. lIeI frrnrmq :

URI vrqr rrt{i qqtrq h-qr+mq-ar kr;rEfrkq g{-:
ot qfutrq{ hqr+-crc (lt kic)
q) ffiPa da{r hlf}trT ffiP.r-+l 3rEurrurr (?o n{fu)
rr) htftrd ffiP.rfi} rftrwq-+ft G-ffr{urqrt 6+ne rv{ ffiei

Y. kqr Ptam<rn ,

tF) vrrTrrfid6-qtii ffidfu( y5a55 utft ffiFa qlq4ft gfi-f,6-{r ?l"rt{{r6-+1
qr<ms-ff{ r|{rgi r

. ffitiii 3nd f{qrfr{qr rrftn ftrqq rrEi +ro-q qftriaf,r erftr tcq{ hpa
TfrIT TliEig ?

. dcr*n e{rqfr hqrd{qr rr&ra ftreTur rr<f q-+r<r {& tr+{r rI+ h'fu q-{ d ?

. dcrfu ffqfrr c-{ q-d F+' qfu I q-d rfi fu-4 r qtq rri t+c Iq) q-flTrrft?c-dT{ carrr a@ r+rMfl fuq qsn.{{- ffi s-dr€r flftr qr-3{rHr

s{ilr 6d$-q rrd ilnsi r

. ffqPaddr

. ffifu 6td ffiffinr (q{{ tr ffi Cti

. rrftrd f\rerorqr ffEfh-A + q6-a 6 ?

crt{sr Et+' rqr6-6zFr Pqflrq (Wlqrd sili fi* +rffic.r i-d qri 
r

qm wq6r tatfud eaaa;
. +k+' ei-rilr r+q rrft m, frq 6rtsa rri Ttr6r
. 6lkq qt+r rrq, ffi {qi sr+enfl Fqt<Rtrr rft M.ffi-+r
. drzr, h{q, Ffidr;ilqn 3IrdRqI T{ir q{r [f,m,.Tni qflrftq vrsr sqr'.rt{ rr1

{Fn sftrr+ htftmr {t

i
i

i



. q-{dir6-{, rrtq, srtrq-qrd Fre-a ryrrs r{ rert< t

ffi v?Tqr sat -rnd aataa:
. qn t+icr+r (d1 t1a ffsPa ( htf\rf, ffiPa
. rp ffiPmr ti-qr-ff"66 iherf,+1 cffiir hnT 3{r++ frt\E-a P$drm, Pr-{q

dqr q"Run66-+1 ffi ri-g-t r

. htftrc ffiF.rcr ftrerfi'A fi-qr?ffi df,frr qrftr il{qr+ EkrT?RsI

nrdrfffiur{ r f\rer+-+1 Frtqm+1 aIr.rrcrr kqrtffi e-(qr sqrflrr+;r qrfrr

arq, Pnsr< daTr hq-q6-6+1 cIfi fii6{- r

Adl qPdzir ealfua eanrr
. f+qrrffi 3{rhfr rrir k* qt+l k6d r

. (rrgn-+r ErtqT ffi, ad qi, gcr{r;r+1 qrftr ffi qi Erff-dr horq (a r

. rrfrril+r arorrrs H"q 6fr r fuErg fi-rerre il€ t

. t{qrtfrrta sfu-q iltr-{ t kqreltf,sqr {e f$f,r{+r eftr frq-mr {qo r

ffidfu-d grf€nd-6 ndi q-&m gqlqri ffi i+a-<"r rrt r e,n-

3TrH] q6cr e-es-q rrft ilftIrr qin c.n-'fi iei r cr+1 ffi 11 kfrg crq
P<i r qft eiqq, rr*ffir€ crisrd sKd rrd wn-si I srqk+] efit ro k+e

vqq ki r

. 1 ?fu loo rrq-+t s-{€-qtqrr6-+i frrFr-f, o-ffi qiTTFFIT\,=I qt6-€ t Hti\rd

ffiftr+1 q-M iTrFT qrurrs tq-dqt
. Ca) x (a): ? h?ftra ffi4ftr rfrrr rrft +-sft q-trflnsi I qrurrs sdq

,rfffq r

. (a+b)r,:2 tqtf\ra ffiFa cm.r .rft f{+ffisl orftr qrstf,s c-Aq l;id( |

. x2 + 5x + 6 = r +rrrq 6rk +-+ft q-tr+{rs{ qt+-et I frtfim ffiftr+]
ffi qrura-o i-eldqr

. htftrd ctqtqRmrc cr{amfw ffgq o.qft rcrftrf, .rd qfr-q u q{0T66

sdq q1fu rrotfe r

fte : ft qtt *'fi tnrgtril{aiFl TrrIr.IFtcFI tnfrr gint rs sftreTrff ffit
GRtr,t1 +1ffi4Rr $fr qr6qr @ E I

wr(til :

ffik + fr rrA {T qrfl' flT\r+1 f}Ter+ qrfi-qri ncrg ffiPa yfrrr rr;i
+-ffi TdLd rr{ e;u t <rqr r?iilq. r

{\ qftm qftrffi Frefirfl



{FI: { 11r1rl : I qu21 1o fu}6

{ftfd: qlqfrft

1. sil4 : zrcr sr+} er;sqr q.flTrrt-6-F fflqfqickT +r46G rtri 1{erl qi!;a ;

zF') d;r*rq rrn rfrq tIcrer6-6 (Discoverable mathemetical

relationships) trfrI FITIRFI,

q) ffiIq rrfrkftq sEilrtI6-6 ftTeToT-+] orftr gtqq iq r

1. qrcfi,
*.C-rft,.Frffi€, #fr, trr, {rr{q-{, qk-q

1. 19 frqr+em :

qq q-rfl qfti tfq{.q r6-qr+-qnrrs hrryqfrfnq BH :

+) qfrrfiq trmrr;r66 { *sr*rq rrffrrfrq {q-+rrcqR
g<rfrq qft-d dds-m (!o ffig1

qt dqfrrq qffr-frq eq+rrc+1 qfi fqqiur Go ftrtar
rrt dqftrq qtrrfrq wqrrrc-sq:.ft Stqq i-qa { Qo ffiEy

Y. F*qa foar+em :

s) F+q yqrd6 onid'dqr ffi Fanrffiq vqr rri r

I rrftrrftq qrqpcl (Mathematical relation) rtffir + A ?

t rrffiq qcTEnruIT r rrffiq 11-qa-fi-q + erffi q-B ?

t. +-kil dnilftq rrFrFfrq q-qar+i sqqr k{B r

di vffir6-+1 gT{ T*r{rd 6TrIr irqR rr;i errrc uqwq rprsi 
r

f{rrfufud tilr6rfr iil'm{qr hEFriqT TG r

. BlcTrrr{urd6 ffi lIqcr (q-€, qk s-.s@lE-6-+:i E{d T,T (g-reqrilF-+i

vqr+l vn-eqa alt , ar elc{tlrrurT r fuf}rq fi=rqi' qq+l rqd, *2 > - 4 lor
all x e {reals},23 q-sdr Ed (ts.ql d i a1 ffip-51a-fiqzri qqe.1 1 ffi
Jr: > r.r) er< * qftrfi-q e-q+r qt{q 

r

. c-otm1iE6-qr€ f{nrq fufrEqT qfffiq cqqrec+l sEril{srd6 Frq qrnsn 
r

. rrFrftq r+.lrvn-qrt qrq zII rT< gEra (phrase) qre qih- ]Ti.E q-{ rTfirrfrq

{IEr+IiTF{ \rgdf E{f ?TFI (complete starement) qre ann- qfl*C 
r

. rtfir-fi-q a-+ qrrrq-{r.s+ qr rfrrrqrd qiIrE[[J"I uH *1 ch ]Tffirq
ffinq rrffirq {q?.I qf?r+t 

r

qfqa sfsrer+ mf sr;rT



t+rc qrLqftqt/Tiwkm, dF4,r rrftrf, cr€TR-fi-f6 (Is'\rfi t-d fr-di"I rrt

rqft-rra slcrql qurdrff) r ffirq rrna-ftq nq-+r-66-4] qfr eun qrd ilnsi t

?Tqeq?r6wTl) r vqt rrd qrnsi t

a{t gEratona

. {a-dl f{s-d, A=nl

. ?fl-qffi+1 *rq-q, e:Lxg

. hEq, qqts-+.r *-r.E-q Fr+,tA ql66,

. fi-fl, ie-fl, q-{rsR a-q, +t<, Bnrftrs, Pl-cq sr<r drr+<ro-fi frq-{
(rTt 3rlzrtr( FrfirA {a-frs,

. EqTrffiq flt7ridG-f,r fi.rrf.{FF EqTsl-6{-,

. ffiftq qrrs, rof<
d.r Alq\rfir vfrurts oHP qI mrfr$cr ffi c-atTr.ffiq rqt rfffq tTT)

{q
7Ft

qqrq 6;rtr[ :

{ qf+1 g€ Swr+r +ffi ve*tsc-+]ur hTdqr EFufd T{t
qEriFrTe;I rqEilnr+1 dqt

,qi cTgqrri'{q ffitq+1 4q"i EkITg=T (f,r;T)

rT, qq-qilrr tr-.rq-+T 6+ Eg {-dr+i crc f€Srn * +b2 = c2 qr rfrtr rft sf6
rrar+1 qrq qitTFr{[g"I rte-srq qt frv lalgorithm skill)

Er qrgtrrrf(1 RIt4 g-qtq ffi tt{fi fr++ar crsrrr; qqftrr{ rrd l(r+ql
B'qs-q I=r I

(C ch *nrA" At*.<a Wi Fr+rtcr rrq{rr6-d s?rq q+

rr-..r ctri qrd-g r qft qr* 3rq s?srfs ;nfu+ sqqr qrf,f{ t I

qrlmftils-f,r{ Ffr-qrfi-flc (q) cI nqR rM qfr tqt+fi1 41 qnrrqr ff qri

m+i g?qqEs ntq ilngi (q-[6lm sqfl ?tt qk.,rd 6TrlT) | sftrerrn

i.rr.re"lrEilT q-tqr q-dliFM cq g-flt{ Ti r

1. {f,IIlFEiI :

ar rfrq qtrq rrffr-&q vqp.rrs+1 ci6sn +-{ft trf, i g<rrtq qPdf, qrun

rFi*q r

s) zFe{T I qir qrdq:fiqqrc {+ tmrilcr qtq frrq rrfln&q qqtr 6-trc rrfr ft
qr4Pd &l qrq TE-/.ft Vf,ru a-+n qttffq I

qr{

{c rrftrt eftrers FTifh-fir



eil: I (rlrl:iq!-cTtofuid

rt*r: ffi&
I giltc : zRI ur+i r;erqr n-flTrrftf,c +lde-rr rFi qffic Efu(.' cF) Sqel-fi] 61qqr{aft qiurf6 Cdq rr;i,

q) 6ftqftfu e-frrr rrft 6ercr ftTfiur *i qt+i ftqqTqf6-{i. q.fi
ilfi r-ft d-+l mrftr crd*q-{r hqivr rFi

1. Sfcrfr :

*.ss.ft.,6rffi, #fi, ac{, qrs{t{, th-d

1. tq P*qrmilq :

zI{I 11'trr{T qftn tq.rq Fn-qr+qrq-rs ffitqq Bi-4:

iF) TIEr4I41 q{ur66-gq-pcft 6dFF-ir {jo n{}g)
tI) TlErftr+i qrurf{" q-frrr rrft ftrell]r
qte-{r ffiiq 6 s!-fl)

Y. F{qe f{qrfirq :

+') sq+I+i dwrq+ft cr6 ftTeTur+i qrftr {-fl{rrffi tqE-{ T{urt6 rdr.r .r+
qrfltsor 6-{. sr&fi e-d{rttmnt e{r-e{rd q-gi-{66 qm .ri fi+,r ki r

sftt{q{r
qr5+1 qrftr qrurrs ffi qc ? q-dlTFft-66-,Trii qdqrdr qrT

ct+l ki r gftal"or g-daf6-dE t+q i@ p,rr'drl-qr rrgc]ftfl,{ur (sunrrnarize)

rri r

. sftr (experimenting)

. qfdhq{ ( aIrqII (reflecting and explaining)

. qk+-fl-{r r g+#u-t (hyporhesizing anrl articulating)

. cftHUf { TIEIT( (verifying and refining)

u) sflTerTfr tM dtrfuPd qr6-+1 p,rT-q-fiqr iqq?i' {q-a-{i ffii qn a-a

qqrfuE f\returdq{r s* ua+n?rrsqrc 3reqqq rr"i qrnsq 
r

qftra rftrer+ Frtfir+r



rt) hqro-qrq (q) qT ffiR qM qfiqre d afsar Mrq rrffiq sqp.r 3;fre
qq qqa4+1 M qr.ir6 lrqifrE f\rerur*q{r ilqR qrd drlr€fr (qfu-{kl qT

qrqftsol

{nrr€$a :

t. M rrfurf, B1qrry+l orftr ffiftr+1 rm-{r +ftr+1 s.rm-,ft 6ra-{q ?

krtqq r{-ftI r

?. sqea+1 de-6r qn qrurre-+1 qm{r$E-{ft wrdru-d6 gK-d q;idq t

i(o rrftrc sftrrfi ftTeftr-or



': (tl:e(- oo:iqo-dT

rftft,: Itfir{cat srk l HtErr

. (The acquisition and retention of informations)

l. vfrra : qs ur+1 rrsqr (dlrFft65 +,1465 rrt uu-c g+r<.
- :Fl qffnfrq {s-{rd6-+l e{ei, y*rr { rr6Et EkIT\FI,

' GI) 91R rlfirrftq {q-dTt6-+l qnrrrq'r rrF{-ftq 3FI'cIrorlT Ek[s;I,

- q1 rrna-ftq dcrrql, d.e4-f6, qtc.{rqrf,6, qrrs, qlt4f,F 3{rm
swr rri frc arflqk rr{,

- q) sTK qq;Ir6r sTrilr([Ir rlffrrftq faqiur 6sTr (6-
ffi rri EFr4-+l cis ildf,F sErrtol utro rqt .t-i,

.rd r

. i. <rqfi:

. dC r *Sqr-d1 ti-arw Hr, 6rffi€, tfiqe, w-t, ffi, e;1qq.q

- 1. 5q Frrr5'<rr :

iF) qfuFqq{, tlo Rrtal

. cI; qrrd ?Tnrftq (q-{l-d6-+i 3lrqRqr sr{tlRrTrdF+1

f1qiur r1ft qqq r1i qfr-qr (q+ft 6;{sq, tl qu-a 1o Frtat
qt qffrftq qzrtlRund6 wtq q* qiq

d-f,66d sffd{q-{rtd Effi-d, tvt fu+at

s) qis a-rrs sqlfqE q\r+1 \rsdr rT{I qr6d

a-qrt flr s<ff r (v1 fu|91

Y. frqc frqwflq ,

iF') vrrTrrN qfl[ft-q qq-qr65 t€rftdrii 6-{ft ki Tr{''{\.+i 6 7 fi sqapl
frqrsffi qffr-<ftq arq?rRun65 +-st E-{l.iil{ qd en-s z dt ffi+ra

3rE?rRurrf,6 6sft errq rrt { qtsvq qrurqr rfia6{ fr q;iqqi t

ft Fa-ryqqro (Elrrd gqrq-+] vrftr @qt
q) ({irrd 6ds-q + qrfu t{q vqr6-{" i-a 6reqr nfu erqsfr-s-:

qlnP* nltgm FTtftror



t. dcrft e+rcfr qrc +-{ft Fflq fr I ri; qrd crt fr{flr{ i <fun-q ga \
arqr r rqdr ,Tq fu-{ ?

I. gsdr er<ir qu ura rr;!att- r qt uH cfr €i ustr-{ sffi?E ffid dt
qn vfad .rrm 3{rki q-rrerrc+l Erq r

?. qgzr 
"{trn q-{T e-<ur .r.irrq. q-{ sEs-q rnfr f}Tm m qr*-i d-e-flii e-6+

grSa 95 qqrc-6r dr t

v qi qua r-o-wr qn E q-{ c+Trm sturqr f}rfr il qR fu r

.ire :

I dr yg;rrtt-*-r (artq rrffiq grn-6{a l'l{M rII @ B I

? tk{ fi-q-{rfrr dfsq.t e{r\.6r w-crs hq s-+R ilt'
6r e{rd ilc E-qr+ 6H nr+;fr rri a'ara frr .R e.r6-A frqt,iET, t@r,

.Fh rri ?ilkcr F{.;il{ r*rmr ?{F.6i ETrfr $-q-flrr + Tfui{ |

q) qfdiirrr+ qr+qqq-q-{fi sqqr U{r fi-qers q*: rAfr, Tr$-f6,

hrrn€r, Fqkqrwcr Bfl ?,rit6r "rcrfl qr rdra{d qrft r

rr) icrir+r ly q +qErzrr nrsp,6 4T srq.l-{kt fti-ar+r qrqa-s qrq rFi

srr{q+.r zntq-m, qa-a, qgr6, oqr e{rt( r

qr qf{fl efrr q-Tt 6u6 rrft\r6r hnrq f4su-rrd .F-{rF6 |

rire : fi B{rf.urroA rrfffiq vq-+rrs qrw rt.t, ame-+fi'.rRUn+1 kors q;i r
s"q [ti TI;i qfd-i q{Rfrr 6ffi (r6-flEr4r rrwq+-uqqq rri r

rr) qrR rrfirrdlq qq_{rd6-{rd .Fsft qffd+dtr ?,F{ErRqFc,+1 k+r€ Ttft *cwrurqr
ilcA ',T=r qtt+l itr* Hftro qiq {166 oHp cr trd Eqqr: BrqtneT rtt
gilttuf{F drd ;rrrdrq. r

1. q-dr ftrf,rr rqd : r<ri qm'fr6 q-dri ft-S-h'f',rq.rffiq ftlla.qre'+1
qfuqjqT, Sqtrr e{rft &r e6r;r ilrrg qf-a BfdTqii{ Tdr

i. qpipi k61-g 1q€: rrmq affir qzzr+qr

t H{qiFr 3Tlafcd6 tq-qi srqtmsn-d6-fl-* F;I{qftkf, Stmr era".rriunro-tirr

sqtrrd qtr M okorr
v sqffiqm dqfi qsfrqq rofuqq sffi qr.i {.ir66d s.{sEr+r"nd ;rqt

a-.45s plwr rri rrftrf,{r q-trrds mfti +-q rrtr

ql Tfi,rd sfiTer+ Frtftr+r



{. {& k+rq (s{urrrt G-dr {ilEG+1 Frqfuo qrqrci eTc H{uIsTfu; qa-r;rr1

- TIIt rqi grrs kff {6-irdl e-ff{ rrd l)

fe: qai g-dnil( il666-irr rrf{-frq sfffi{q qffi qrqr TRIUqT i{{[.fi A I

' E) varrnN M qnm+1 ti qsilz\-sa eftffi qT{rqTE (nfirqI }irf{

s-akd qiq a-6f,G sql+{r lT\rfir 6{.) ilqR ffi rqa 'Fi c'ns-{fr-(t
cld : u-r+l qszr rg{r cr6 ftrm+ titrvrrrft (TRM) @ s t

- t. rfdtlE[Fll :

' iF) zRI {irrn ka?D.r {ir66d rfrrr +Hr Rrersrcr trci +-€Rr {urailGqr 'ir{P,{r

.r{ qtd-€ ? q<rfi s.rfl r Arrrdrrs vfu *-erc1+qt

- <t) t{ffiv Pfi-qT-+-drr66-+1 qrurtcr ch ffi?r eqr65 621 'r{-dn t

t. r<ffi :

- 1. Sharma, L.N., An article in council for mathematics - Volume: 14'

2. Congelosi, J.S. (2003). Teaching maths in secondary and utiddle :';hooi

- An interactive approach, Merri[ prentice hall, Ohio.

rr8,F qfETBro FTtftrrr 1t



ffi:1

rfrf+ : lffi gfr-r1.51 RrQlur 1'I'eacliug algorithm)

1 Ei{q : zRr rr+l erc{cr H-dril-rfrrs Frqfdkd o,ddo rFi rreilr qtdr{:
or lt:q|{I|i slfi-qr rT€rftr +1 qei, cfotTrsr { 1164 {frrg;T,
q) PflTrErri stfiqr+1 €rc qnr{tr rrft k'+T{cr qqm+rt-f,r qrq

(I'.IR AI\FI,
rr) ksrEri etf,qmr rT{166+1 qrqr, ketsur rt {f,+}

sqdffi vffirq rt;i,

t. ilqfr:
ff r ffit tt-ergq Hr, 6rid-d, tke, 6-d{, #fi,
P{flraft.Fo-+r rrror{ +rfi-rs qrfr 

r

f. I[qI Fn'qmflq :

Irtrrt: i qrrEl 1o ftffu

(1o Ffid)
Go flrfur

1vo ft1fu1

ai qfufuEffi

qt ft.ql{rti cffi qzrdRurl

q) ftmrori stt-qra.I gErf,iur Rfta q"rn,q qtl
aq-ar 6qR rri

Y. f+qr h.rrrem 
'zF) qfuf+q{ sr(rrrkr saqFffi k{rrfi-ql+ BffE +-sft T{rsi rrt6r iI-{ is-

ir$r{6s arr(r{rilq rr+ +dr @ r

GI) ra{r{ftfr6-{r* hfrrq stm ei€I r {fdrff, dfffi-{sr erftr ardrn&qr tqr

Ers++qT) hq qqqr6 @ r

t h{Tflri qrurqa laPa sqe.ffi frc h,fi|q }rtEit + A ?

r rrftrf, f\rwrql frrgrilri fiq ffi vqAftrflr * a ?

di sqrrorn +kd (fr 6q$nT-qrc ftfq\'€r {ilro= driqr H ur{atv. r

qfddt qqr+l iilqift{r t+q{frtdf,or "i<res udiq r

. ksTs rri q<ura-s+1 q""qrrq aqr q-fr.r

. PdqrE r{ a-E+rwre+1 a-q kfirs

. fd{rq Tli q-dffi f{+T{

\Y .rftrd sP{rH-{ P{tf\r+r



. Pd{rq Fst.ri'rri elH qrd Fffi E-{tsi ilft-6r

. rrnlrdrq {4ilRU[-66-arG ilrFtT wll'dr;Ifl q{ur66rlr rrtG g-frir

. qnrftq ffiq, kqq, ql-t6-+i rfrq rt trqrE rFi afif< t

ffi qelM mq*
. f{flraffi qffr-drq vqnr+ffi qrq{r ilri *+r k<s r

. g6 qrfspfit qrtqr fiai, ilS tr{, {fluIFr+I qrftr f4flrq
err{qqqdt qf'dqrq rr+ t

fi-{reftdo strq + k+rg F{rerd Ei I

. kqn rr<far qrura-s Hq qi t{ lrffi Fc d I

qrurqa Fasrq .Rr+cr fi-qrrff'n rrffi rrfficr stn rrffi ffi qtr qrri r
<-r+ gurfti *+r H r

. hq-rpltn E+ flnrdrt 11+d.r g$. q-"{ir+i stil+ c-f,rdrrFi $ fffi rgrcr
q-{M q{qqd qq qts k{ uqq-a Tlft ls+-rsq nTd I

. Tffi q\r+l q-{srdoEne Frd, ffi, ,iqq dti r 3{r* ilffi gi-f, kfirq
' derr trdrrr,ri +{r H qrft 

r

rr) qrur6rd Fqfl [M hftr-+] qrtqr flrc ffi gctn, srE, T{{r+i qrftr

T{drrd *6 rpi4} orffr orffiqr \.+-qfi*dr hrc q*kf,dr rqqro H t

rffi, tr Rz sqsr sqnnc rd < qi+1 tr n{fu (H q uqa.m rqfa
. rr.i.+1 f,rftr qErsi r

. 3il-d qrffi st{ rrt T+ rri tqEq q{UI65 (steps) erq{rsI q+3

@r
. qf( {+ aq+} azrq"q (cp) { frT+qil (sP) ksqel qzrcrr,{T ffi d qiwr

qrrqr frmrq qrr qrnsi, qturEa hfh+l 6fsT (Flow charr) eqrsTA-q I

q-d {i {qaqri ffiro { "qrfrfu-+l 
qrr€Ir66 cfr Pfi qt+-q I

fta: qH yqq+J Algorithm+1 aiqr sflrqlff st{smrfr (TRM) cr @ s t

' {. r[fllrq;f;l :

6) (XRrdr{ q{ulcrd SrlrII (Stepwise) rqrtlr;I Tlftg+] ;tf Flowchat {iTHwi
ihfirq qrurrs 4I boxes q;iqizuqrg1c+l ueqnftoord kt

&+ .rd crrs{+{ r

rftp6 qf\rr+ FTif\r6r q{



s) M qtwrd fuPa (etgorithm) +1 qrtqr err6r i ;nrq.+i 41 4rd il{rt
Rrr+ qrffi qq kP{+1 sfr{r rrft i\reTur rrd qr$ft sdPtd rrdEq ?.

TrurErd (Stepwise) 6qrIT zII Flow chart rII nE{Aq I

F

r. qm:
1.

2.

T) qrflr sffid h-qro-crrd6o.r oTrrnc{r qfr srrr6-6 rti r{ilq r

Sharma, L.N., An article in council for mathematics'- Volume: 14.

Congelosi, J.S. (2003). Teaching maths in secondary and middle school

An interactive approach, Merril prentice hall, Ohio.
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qq : 10 (qq : 1 qu-cT io n{te

rfrtrd 3 ngrflIat rftqlfrf frrwr (Teaching algorithm)

I s?rl : zRI rr+1 erqcr rat{rtft-66 Frqfqna-t 6rfrc rFi serrT qic{-{:

6) P6{rE rri ctr-qr6r qk{q M qT+ s+{r ird,

q) FfgrE rri'ctfiqr+r qldir66-6 e-ffflq slFd Fqd rr{,

rI) FfsrE lIi sfuqrfir si a-rrs ft-qR rrft qqg+l elgorithm ihl

\rga TTfl !r<6 rl;I I

q. SI(fr:
611€, 11rq;i,q;rffi*, ffiq, 5-tr(, #fr, *.\'s.ql., fq-{rtffi Tr+rf
+rfrrs 3TIft t

1. Is krwlll :

iF) ftTrE.r{ cts-qr+l frflra q-+rc65'+1 aAcr

g-{r6rur HM 6frs-q
qr f{ffq.ri sh.-416r hitrq ilrrod s-ff6{ur

qffi gqs-q

11o Friat

(io n{td)

{) krlrq rrt stfi-qr+r q-rtsirdr a-rrs qqrfdq

rrfrK+] \rscr qr5+1 T$r ilqR rrft sq-& 1io Het

Y. ffi fuumqtv :

zF) T6rrFftfr6i kqr{Irt sh-al rfaP.rr {qT€q giFr(t6 {cqq T{trrr T+ rlt"Fr

Gettlsfi-f,G-4rd qld|trq{+J FqqI 3rfllzrt6 qm rr* +6r Ffr r(Itqnfte-o-+t

hq 1(qrf6-+] e{Elril hqfqT Frsi t

. 3rq+lfuAq qffis'rd.s : tqd : frg, qars, Tn, rTFr, {ti, q g, q g 3nftt t

. {rc qrs.ri st6qw6: tq*: qil-a, +i, &(, {q6{-+1 {rc)

. rrffr-frq €E-err6-+1 6cTd{ul : ("r* : Fdrrt k$rq (k+-rds cfdenc-{,

qtss-crs, q[6 ffil I

. qft{-q-q6d6-+1 5-{ dr+{r rrt stfiurrs : (wR : rnr RrH, a'i W ft{
+ri cffi 6q rri aftq,r snft) I

. rrnl-eq +qra6o (Tools) +1 q-frrr : tq* : €rd+-il-{, 4qfc+1 Tmrl-qrd

lffi ak+rrs 3{rftt t

nftp6 vfusq ft{ft61 q\e



q) ud'flri-d6-+r BtgIqEs stdfukd d .ft h{rs Tt ypfiqr Fi-.ri{ur rrd hER
gqlgI ci Fqilrq n-ffs ?ilIsl: g-ildrur qtd-f, dds-f, qqrsi 

r

s-fi-r6-6r t@ f+a-qmkc ir+sqr 5_qri onpr{r e-flJq rr{-dq 
r

. [M yf*,qr+i s?sr6l qqi I

. [M sl]n-qr+1 cftqm{fi qlcFT/3r}qrs dsir atrcqr I

. ctt-qr+J qrqrq tr{rf,d-+-{ I

. yPfi-qtd irdrm atr@rr I

. slt;qro} q-qM qfterur 
r

. r1(,ffi H6.q-+l F+stv.ur ( qqr{ I

. e-e F€EIE (Over learning) erk r

rI) T{f,rkr6qcr {IAqIlt66-{r€ kqrftd{as.r r.166r-4 "F,rffi 3{t4fi rr;i {rn€
i6.glq.rEf rfrrr rrft\rrr 

"Turd6!n 
p+qtsq-Erc arR lTg+T rrffi +rfrfi-fs

vft-fi qt (rrTril=r.Fr gfi a-+n ffi vqc r{ {rns{A-s r

s) T{6rril6q{r hFrq qftf+86 r<Cr h€ls.r{ qtfr-qrEr qrd3tt il6f,6 fr-qR Tt
err6\r+1 rT{r cr6+1 ffi sRreTrfi Mqr Frg\.d Bi r

\. {f,nG(i6? :

+) fM vr*-w (Algorithm) +l Tfrrr hqrdq ild-d rrerd-6r sFsr6-6
qqrfi{ql oft s-}Trffift T\.+i 6ra q.fr ? qqldFr s.rifl { aErsflf,{^ + +
ffi?

q. u<ffi:
1. Sharma, L.N., An article in council for mathematics _ Volume: 14.
2. Congelosi, J.S. (2003). Teaching maths in secondary and middle school

An interactive approach. Merril prentice hall, Ohio.

qftm sRrerfi ffiRl-+r



!l6ti[ : ;tR
qfufrq (ar< frc

Competency 4 : Develop communicative skills of mathematics in students

Total hours z 6

Total session :4

qfrqq : qffn&q e-qR ffi erm qffi t+qqq'r {ncToi E I csdTi {-{R rFi (
e-isrqr{ 6t&i'Tqr qm.rrd ,Tffrrfr'q q-:fl-adrg q'd'rr rrt{q r qsor qfufom'

qftrftq s-qn rr+ 6|ffi rrftrd qG-+ erq hrffqr gffi Tfrd6r qrsr g-qtrr

qkq r fr-qr{tc'r rrftrrftq nqas, rrtrdq stqra-o \r{q- qrfuftrm r:.qrrra-+1

t++rfl€r ksT,ffFn€ asft q.aqr{ft rRr{ d-(.q1w6r frw6dt h+rq rFi
qt+-€ rri sriqr dI q-rd6-r{r qqi qftfu 

r

(Fl:1 (IIII : I qo-dr lo kild

qftrfd: Er<cr ffinfti rror6s

I E{q : zRr si-+1 srflqr q-dtrr'ft66 ftrqfufu( ffi-r6 Td serq Ei-di{ 
.

' iF') fusq?fr ks-ffiq<irr rqtuf, a-ds-flTr ertq rT\r+r tk+
+fi-srfi-frr q-q r rrflrftq rr<-fi-ff rn-(fi qE{\rT I

s) erkfl a-<-d6-qrii st{a qrq k* vrrcr qqIIg;T I

1. ilmft.
qroqr, fur+rd,, *\.qfr 3nfr I

1. tq Ftqrt-oq ,

Y. F+wa F*qr+-<rq :

zF') qffi k{ t va"n-t-qrt c-saEi tfrr6 fi-q-f,cr rqtrqr .rtsi sqd;I ps-{

srr\r{ qr\Fr va"dtv- r qsor ffi qd qr<r q-aga sfrq qi em]fr q-or,
tlid, 6{r& q{ e.qc. r et5 q-ilTFti dFp'r k-rrcqr* M qr.zqril lq-rnqr

1vo flfi4y
(?o fuier
(io itr+e)

T&n sfuer€ h{ftr6r qc.



q-dt zig vrn-s-{+{ r eqcfu {",i qc-crHr-drt gnz Tr{6t{- t dRrr[r BiFIrs-aT

q-drsn Tqrt.rfdqrqsor qrftr ffi f@ qrfu sqtrrfl qrs-{ff€-r

s+ €6qrtftd6-+.r drk+,r q\r+l/ilT\r+1 hfts-d rrtfrq r sqcls qrtcr + ffi
'qA ett{r frEr{ffR a-ds-q tme urgfrqr

gqwfi6l Fqrrq: ir{srfr qfi,rsi.,iE(rfi'

sftrqr+ rcr{ a fr F+* rq q-$ r q+mr qrtqr Eqs-m .rft c a I Hqrt+1

arftrorrqrBar

v (Tt-+.I sr< s TT!-.F.[ qrd(

6{rft

sftTerTff

sftrerm

cftTHrff

cftrer+,

ut fr s (rr6EI qrq ( v (TIE'I rr<-ro rqri + EfqiB t

qffft rq-fl-iil fr ffqrfi{rrqr "6 rt-q-+m qrBnII I rI 4+ a-flqr
q-drsiq r *r qqs-q g{ .rftT ( r (t+ qq-q-{rvrc t<rgtr t.t
qrwfr u-qqiq {K (object) fr a a i
a'nfti-rrwi
zrcqrt q v rTrcr nq t n r qe-{e-6r.i e-qr-q .nri? +ql1a-q r

S q{ilr Bqs-q 5-ffi slTg.FI specific srq q€ \rfi, d, qrr,

erffit, sTrPq rr@ ern-s-{frq r r+t efi v t1tacr +-nfr, qsl,
qg.rgi, ?flP( q6r rr<ro trGT I BFirrTI gffi S <

v +t 3{ri + fr Tfi dqAq r +frfr c rti rrq qftIT r ffifr-fl s {
v +1 qri sildk{ffqr

EI) 3TTT(IIT 5T:

i-er+r$cr sr.ard6-qri f+-+ g€ rq6cr rcq rH atqr i el sm tq elrs{frq r

qr$ sft-f6-+,r c-dl-f6-ff{ errnfu s-flt{ .r-.i*e. r r+ffitd hq EtEra-6-{r gqs-d

*nra q-td-q. r

. qftrrftq rrm

qiat s rrqri specific lrcri ilc, +q \r+{ rrffia kfrsdr q{rf,s r ,
tl-aT vague t{r66 (cfrmr Value judgement qt{ fufuqd fl[€), S{
rrffr-ftq t{-(fir* qqr*e r

\90 n1o,,' qflrers hiiYr+l



. Precision qfrqq7 qqR

. }1r+ ffi qrqr

{r) \rs-qqr f}rErm-drt f{qrffq q''ffi rr.it T{rst rri e.Ikr 3rrn$ sftT\( qffid
+fr qrnsgA-( t srq e-awtM s-dfil ffi q(rcr 6td s wr*F't RI< ( v
{Er6Sr qrd( qt Fcq wncfi t qcot slt s q{am c-ffi Yrq{6-+i EmrrEn

+-ft ;rft{f,r wqr+} a ftF q-ft ffi qt' iln-s-{d-(, ,oj ftrero'fr e-<1 qu
lto% 1lfr 6 q*I ({q-€ rqal l1ot S T[6qr qt qt{ rfu-ftq ffi E{ft
s+rr rlq+1 u rft mrq;q rRrsTdCl

q) ffiTrllttqrt d' Et q-flq1 s{rql fflTrd{ rrfi 3trqm slffirr q1I 1r+

(qr€-{-A-( r q{r .rt Eqq-{q f{q3l-{sR-+1 (fi-ql-c e-{ri BIFT wfl-e-{d}{ I

. 16 ( q{t i{ql

. ri-flt

. q[6

. qrn-;rr<r -rqrdF

. (|r6rPd

. qqr,i+

. sqftra aq-f6

gfu-n mffi srdkd rfftt-ffid f{E{:r1ff{+i dltr+I E-{r{ qrdt{ffiI rftI
qq6r rrnrfrq ururras,flr€ qff mrst ffirqilqt

qirftq trnsn @grlq"rfil{I-<FG
q[6 r-g+-dq;ffit qft{Ikd,...

qs s-{rccfd cIfu sdk( tmonrsqtn {rflqlfd tFr+ qlfficr 3{rsd(.

Afiqll rr(rgi I qR : vecror +t qrcm il( qF, (rErfrI trRfI qrorrfro rr*
slrsd-{Tn {-{rd FTq{ t(i t

r[sEEFr :

ilq qad cl6qr ffirffi q+tr<r

+) q" qt+1 hqq-{<,
.y f\rqTurmr ernT sqqtrft qi hqfr{q,
r) $H Ef-+1 G-{r frqq-{< qcq{ fr r F6-{ i

rrFrd qftrer-+ f{ifir6r



ftI : I (r[rt :.1 qozl 1o ftfig

rfrft: qffiq 5;qqfic
'1. vfiu : qq ffi+1 efflrrt rrarrr{ftilF fi.qtolsf, orzias wi rrerq qi6{.:

q;) tt{s fi-flqr q-fr-rr qffi rnqr ( rrffrrfi^q qpr+l rqffi ?f,fla{f
Et'fi.r=i,

tq1 Tffrrdlq "4ruTr+t h6rs qqi qr{qq6 q-i qlsrT ffi k+Iq
rr-i r

r. ilcfi:
qrrq{, +drfl.q, ;6dq{ 1v/s1k51ee0, efr.gqft 3Trfu r

1. {cq fuqrfiilq :

+) EZqr EFFs-nT, (io ftriar
q) qfi firsi, Go nr+d)
rr) ystf,{, (g{ ktc)
s) fuTA-€-{ I (1{ kid)

Y. frtf'frqr+-rrq:
iF) sr{qftqT F{$\r+1 erdfu-m{ .Ei{ i Efteqq-+] sf@ f+uil vqr6-{a-fir

3IIEIREIT EFF6-{ TTfl-gTfrq ..

l. afufus{ 6ffi gffrrr rrt6r rrna-frq qr<fiat Til-rrrdr 6rrfi +-d qei

hqq. ?

t. tkflrq-{ +.t-"dcT qr E-{ rr<-d{d-+i sftrr rrftr-fi-q scrq.r afu-+, d qd
qr6 

?

i. fM qm'qtrr rrFnftq qr<-rs r fuft +-i-;kra Tfrrr rrt+l ffif,s-+i
Evgffi-frr q-d-6qcr qrs{ rrd d ?

fi S€.i-cr qzilro-qr fds-d rRrffi+qh ralTrrffi tffiq-rqr rfrl d
,Tfrrr'frq qr<fr6-+1 q* e-{rs{ q?TrgTA-€. I u-cfir erftfrm,fr qrq66 B-{T{6.Tqr
atsfr 6Tn u-d-rr qc+. rrft B-d$-q qrtq+( r qsft aqs-6{ rrfi.idr f{H
rr<a-s qt seq- r

arffiq (unique), q+r<r a_fr (greatest), qrft, qrfl, eiqfr ap+oru, qr-ar enft
rr&ra qfher+ Frtftmrs1



GI) aTtvn' r{qinr (construct a concept) dq sqftrf, fi-ft{tdr Erd?n6{" qri e-d.6-(a-6l' hsq enrs-{+q 1 yfr4 sass ro-+1 gds-q fuqor1tR rrrqltq I

Case I :t' 5f+ e.rqnM qE{ ftq-frq I Ts drrit kqr,ff-+.r iltT kggqi alq G651y qft
661q rpifra r

fd{Ieffi ++-krT conjecture/hypothesis eqrqril qtg{ !rd. ?

. Conjectule FFdEi gffi +-gft uqn rriifr vtg{ rr{i t
gfl- {sI (examples) { +{sff6-ruT (non-examples) erii sfdqq hqr..ft-n ge
6TrlT communicate rr? q((i qrrd z

+eTrftm+1 q-reLqr€ (Bf+r-fr tlrei-+t qr{ft q-qfurd rrffi qrfr r

' Case2:
. ffeffi-rt fflr,ffi EFrq fufr ala;6 q-d ilrft 3r+1 G-flft k{rftdni +q

er[q+] ilft{r 4-d firfr ? dqT€ {d T}-II{ aFrerFFr +-cft rnrgq
(ru;6 ?

k{rtfffo 3,3.1,3.2,...................... { 0.7, 0.07,0.007, 0.0007.................. nrkrT

Pattem rtt r+-< 5fu(rq-d onfr t nqr{ zIkII case qr 3Trg ia-R ffi-gl
'- 3TrCqr + rr{ il-zt ?

. Fs-{rff-n E-{rg6r 3rc sEr6flrd-6 ,f\rqr+-A M qr]+r eri Rrer+'i s-flft
- .5en glEn1rIT r+rr rrffi qrgTr1d ?

. qrqr f{qiq-+1 arfi t\rffi-+l Tkfir rd crs1 Tfr i ftrero+t e-qrc
rurftt( (Communicative strategy) Tiu acd n-drd ET{B ? t{-{ ?

Case 3 :
qn-w+r t+qr?ffi Bi-q.frrftrrffq ffi ctoTrqr 4.d .nrfr z t aqrf,d'r

k{rsftfs zrd ar++nqr {fuC s{i Td cltrTrsT rrfr e-qR rr;i R-m<- I
. t+qrrffi Fqn-+i sffiqr zEd errd i ufrrozri Negotiation +1

strqTqni +-{ft td-t c{C-+} e I Tffi e-+.rrqi' h'-qrfi ffi q.ffii2 owffi
+Ap1I Eq 6TqI q-1rgT qfif€l t

. kqrftfr rlf,{Fiqr* aqr*fr oencr qq case rtt gaTq ,rl3r.;rqr. a[,t+w;t
rl"El qrrfrr 6 I

qftn sflrer+ F{tftr+r \9i



. 9Tt4fir4 <r-lrr (Technical message) eri tq-qrrffi 6{ft 3nfr Ti-{rf,+1

3TErrqr F{qiur rrd G-d-{ r ar* wq q[q61 nft651 {{ T qftTrsr 4r5rri

W d EE-i f{ ilii fi ft{eit 
"us". 

i "Fsft ft{q-+1 qrq lrfr ?

6rsfl qfuTrqr, q{ { &fr rrfrrrdrq w{Fdr65 @q r 5tS vm+1 trgr

q{rf,{A-q.615 s6-art s{qr gdT$-{ rFi 
"rlns-{fr-qt

6-dFf, rr<i, qszT ftrffita Bqrffi 4r rrftrd qs.ffi qM sTqr

qrrF{a-{. r r+I-i 9"qT-c-6rft rrfinfrq v:-qn iqfH e-q}r rt+] 3rflFrq

I c{rwfu s-ft-a'cqni sffiI BtewEclrc ffi qrr FfltE c{m trfr uds-q

rrrsTd-{1sf555i FreEare-6-+i Piq{ k{ (frdq. I

rr@niFEi[ :

m; aqr*fr zneTrqr g-frrr rri qqn stfr-qr r fr{f,G-cr gr{tr'(=qr{ stfiqtqr +

Srqor q-c{ qfr t
q) q+ qszT rrflrfrq'.rRoTr+1 Er+d q;ffi r d-f,drt dcr{!fr ftEq?Fi q-q+rr r{r

qd .rft ccTBI q-€ i iqrerfi f{fiPffi (qq+] 6TqI tcTd-( I

trd

.r{

sccr s-qh d mq+1 sr.q-f,drcr ln1tsd q-{ I

. Pdrflreff fiq qc qfforffi 3rq-qtfi"{ qt sfi-f,s *-+-m rrfrffiq rr<at
e-mrr rrdq- Tn {rrmri me ftqqd t

. rrfir-frq urunf,s 3{ril{Yil{+l T{qr qA [€ Ed( ri "'mqr roffi
Tildqot E I

\9Y rrftm sftrqrfi FT{frir+r



t{=t : i

{flSfi: nrFdft, ( anenf,rfi ilsEr{

1. !tT{ : zRI vr+l ererqr ftlTnt-ds Frqfufu( +1466 rr+ ftrrT EtBi{-:
a) qTrtqfi {'re t++rc+r qrftr 3Tr{qqfi cksrq rlri,

q) qrcrr.Ir,F TE.rf+I t{6r$+,r firftr 3{ra{T+ ct {q-ftft-r6 Tfrr

FTIITS"T I

1. nwifr,
qI6qT, ffi, ar{q{ 1w6.lchee0, ei.gs.ff. 3Irk t

1. tq Frqrtms :

zF) q{54Fi,
q) qkq rrRr{,

rI) qff t{qt!T,
q) EEFFiT gaq qqfriR 

1

rfrEl : 1 qtraf io hl+a

(1{ kid)
11o lr+er
11o ffizr
rU if,{a)

Y. ftqc fuwrcm :

?F) *rflTr{fi-t$=drt ffi{ qir+1 qqmr rrcr {Tkm r a[@lr.ElcF qwrrqr q\r+1

t5-a+ gfl\Fl irrrrf,{A-( I ill sT+-e{ri i{qfu-zEtr{ (Newsprint paper) {I ifu
eqqh rRrstaK l gffi f{Eqilfs e.qftqr q"i (€rt-:

qren-frFF qnkd'

e-fffrisr k{ Td'
q-+1 lTrqlqr EftT-]I{ Tfr,
sfasm.ri,
cfteror q{ BTrk t

srri lIi,
qrq+l q-frrr st{f, 6Gqr Tli,

Tnrrfi-q qfoflslqG qm rr;i {fr

qaqFftrs.rrt +-fr rrft{-ftq {rc k{ erlr-qA( t ft '.rnqlf,6{frr

qqf+ra rr<, wfaf'ar+ efftrcqfh., 'c[{urws qaq ve-aa.dr qre q;rrsR

qrpqfrr{ 
r

ii-d, *rm-el-+l qsrn mffi TilfiE +-d e-+rfth1 rq qr<a-s, wfqPa-+

qfirqfi5 (Expression), zTl{UIrfF { Tl-Ef4f6-5 ksTrff-n effiT q'r{F+41 C{cIi ?

nfupa gfsTqrfi Frifqrfir \91



rt')

rr6rrr{fi-f,F-drt +{dftiq=i qrns{ilq t ft+aergurr+} drkfi erd +Sqr d
qr;rffq I

cq-flqtg erq frtqn?i-dT rrnrrfrq ETrrun-d6-rrr qS uoq-q rnrg{ffq r

e-6.rmffi qnqiqe-{-r+1 q{f,ql qig1A{ r htamsn-+r ".iRqI tqE tr-{ff,€.

qtTktr trnlE+l ffi +-++-q q{qqz [dr€i i-q nrnsrffq t

*{s-f,

TrwqI

ttqro-onq r En Eqftffi\r+1 (k+.r ErkFrrtt trcTeT Rruor uErd-+T ctfu gq.{tr g( I

f+qreffi qtTk+ gmrr+1 slT'ilrrrrT qfi rrnffiq $n.rffiii qr< rFi v*e-{ r

qqzFT orftr qrcrrcq+ qrnTg 3Tr+qq+ qt t<Iqr€ ffiqr [€ qrft fu1dn t

rfiNtd q€qr{t66TTd arqrc+ffi' qm-r*$t crfrr qo\rf,eta qrd EI ".Irqr65 u+d
I gseT qRurr qT qtt@d( < t+q+-rcn gqsc,+1 qtl;qr

emfe qdgFrfl-q I

ilfl-rrq si i

3l-{tTl"l-il[

q)

{fo€{6-

(Vocabularies)

srf4ftr€ qnrqfu
(Technical expressions)

(q+ferS
(Relationships)

ffttrg et{s-q q-{rsi s-s.*-o

A
Iul=d-fr sqRr
q€:
axb:c
ax?:c

?:cla

srrr q{q : kql-dfd€ s+qT (Message) .I6r{q I

ffi q<or ' qarg\rd €+qT (Message) qrt 5ilfl-s-'rrtrd rrft 4"i-{ rfrq t

tfr qrq : qtqr (Message) q[ ]Tq+.r qRrclRT gtftIr€fi ( qTffiG-fiT qli-q]-

yqrT rfrq I

+-n qrr : M q{urun dlib\r+T qerf,s?i qqrs!il qTaRqT kqT-fu
ysqqq s-fl-{ rrft-'g r

\9t(

t rt\I

rr&ro sftrffifr Frtftr+,r



il{r T{
aft vr

sflrerm'

rqTIT (r{

: stsrEre vwri frq ?-+ r r

: et o rfr (R rrFrrq * ena o1 qH qnka -{mrq t uAqU
alrc1rcftF TErE-+-r ft-qj+qTc g+d q-{q-f,i fi r

: qrqrqrfqT il+ + d rlal-d r sd drff &-rm-q q-a.i?-d r t
.r-ffi a alr@r[fl6 {}EI{ [6r\FT I

: rr-6[g iT gfi-dwii di erqrc qtrsq rd wmr en-g r

,61 6ffi uesqFrni qfu qarq+( | gf,Fnrqr qr@rrirl-6 qmrr+r erftr

lRrki open-ended [r{E'-o scd fi-i' kC{+1 *t-d'rd 6mqr *{q-m d ?,il{a

+fr3{tdr q-q ? qkil-Tqqto EFilE eqs-d qrrgi $rqP{ {i-{ e}-q r trqwd+l
3i'd-qr zERr rorr+r dq fi{ qns-T qtfr-g rri trr+i qfr gd$-f,rTTz

scTEkt+q r

ilTrf+1 F+qr fq-q o-<rf,{"- q-{ s6q:
. hTq-6T kslq-flr
. Coordinate { Vector fr qqaf
. Td+1 etix-m

. as{rqT aqr+n Frd s{d ri-qr+1 BTt{il{ q
r(. r$qt-€[dir :

(4) qrGzrrcw TErtr+,T qrftr ilcrft krraqr qq{rq{-r q(Urc,-F T 3nq Errt6-m

Ift\r+T atU55F g-€ g(tfi q-r+ B-t ?

(q) rTrk6 { arl@r[FqcF ErfirE q-6rs{ \rd\rfiBTtcr EqrgTfrfi I

q

rftrr yRrer+ Heftr+r r.9\9



(rl:Y mq:1 qa-4 lo kfu

rft{6: qlrsr (I{ttlFrrTr Ttrrftq Fe{I { ert{fud, 3[ftrqPtrfti rfir

I s?Tq : zrq e-r+1 {trcr ffi,{rrfrs Frqfufu( 4r4ffi rFi {arq Ei6(:
6v Ttrdrq qrtqt sqram+} qrftr 3lrarq.+. rrn{-frq (+fl-+] trfrTr

Tiq-i 3H{sTr+} qHErc qd,

Gr) <rEfFrT Vqr.rmqir m-rqr crhf+r+ ?iflrqrm. {d ffiffi,
M'q-r, \tfi r;q qflrqM [*rr qti f\rerur rrd r

1. srcfr:
rl'e?tT srzzFFr, q|6q-1, fgr6.ri.t 3{rlE t

f. ![w frqrtmq :

4) qfrfuq{
q) {fl f#ir.
rI) qzql 3{eqIl;r

q) g-t{dfs-{ur

F+r6 furr+mr :

Bf,rf,Fi 'qdt q-d\r+] q-6qe q+,\r6frdr qrkfi s{+qI Bi+e

r c{sqh s{rrsrnt 'C{€qd aqdn 4'{ft q6r.ryfr ?" Tft
qen ri?rq 1 3f,61a-ai1 FqP"Kr{e.fr lar Hz frrqr 

"m{T.+i 
qrfqr qt' ertT-sT&=q.

@itiboardcr fuQ qrt-frqt{.sr fuqr sffi
EF-{itt-F-kTI rrfl{-&q FtsT (Mathematical messages) fs+1 q-frrr qt r
iF-krFF-kTr qrfaP.r-6 qffrqffi Efrrr rrt lT.i {.irqr{ r5a ftqdq r

. zrfl+r opp5 gffi ft rrff,req riqr r nhP"r+ qilrqft;+l Tfr.r rrci

f+{rfiEo?ir ua}rTftril{r oire fiq qr ft\rfi- 4r qa aernr f'+qrfr sar.ftrat
rRrc 1rA E{rqd cf{ {<rn vrrnt .rfd-q t

'ttdqt{ kq' q-i u-firolr€ 3{rilrrcrff rcrq r{N-{d{ | BrffhcT 'rqi P{q

{Erdsqrarq +ka rtflIilq I

11o fHar
11o fri-et
r1o ftrfts;

11o itr+er

Y.

6)

T{iF

\9q qftm qfuer+ FTtftr-+r



. ftrer6-+1 csn qtrE dcrffi 6d drt ? A s{A ft-{3i-dr rqn f,d what

problem, what variable ( what information +J ggr erq 6-d vsn dL;I

e-+) t

. rrcr treilril f4-{raffi @ u-<rm'( dq-{+1 +en h-416-qlqcr kilr'Pff-A

qqrs' f{i f,k+rqr + wro qrsr{ rfr r t+< wr+ rrfr e}'qr I l+qTPffi

qqr+1 sirr H dt-€r csn dtnft F+aiflr rrtc r i
. zRI qeqrqr ffi rrff{-ftq siqr t qrhP{6 qflq-qftF-+] e-rtrr lTa'dr cTg{

qq] i
. fqqraffi 'variable' a-qs-rqr€ +fu gr{rfr'fi qlA ild ?

dqr*dr fflrftf,Gl qg.ft C{ 3nq{qr 66T$q rr*q- I 6ors-{ trirsq d T {
Tqi ?

dq ftE\qi qnko vqsr il d.€ ilmd rrft qrtaftr4 qft{qffi qfrrr rft

ftrerur Pg6r{ h-qrrmq rRrsi 6-{+1 f{qioT rd q-eqnffi saqtq tr;id'q t

ue+nft6€.qft 6RIIiF6r inF 1q-ffi gdtrT Tffiii? {r[€rr wftrl;I tFi {tngi
srft ssrT rrfffs-( ffi{cr dcd n cft {ddrrr rrt qqilq r nqFiA {qq dd
qft errg{-A-(r1q 6q66i 1qfi:

1O 20 30 40 -5O 50 70 ao 90 loo 1lo

qc+r e{fdforfi'q-flrdtrdF-dr€ ti sr* t orrsq+ft wm hgr ffl43]-"ffR-+J qrf

yftrnTt il{.ns rrrs{tr(r

@ r loR t+k+et;n-cq rfr-fi ql'fr-q ?

L ? -] 4 -5 6 7 a 9 lC} 1l

rrftrt 9ftrer6 P{ifkmr
\9s,



(ITFTT crfrfrrq, "rnc-dqffi rftr
rns-qrd qIrF orfc+rro qftktE sTFrdqfr-tc

Frq{:
. C-e {q-qr+1 srrdmff taf'rrq qrhP"r+ aflrqp6rl T+FT rFi sfu-q r

. Pi-trreffi grnrrfli q-rTrq-sTtr EnTcr rnw qrd qqR ffi yffi
qrslh6-f,r ffi go r

. gM.r a-{+-d-6s-+i rd-q eqqfm.r$f ge r

. effifi €E+-d-dF gztrr rrd, qfi fu-{ rrH ilqr rift t*qrffi ffi
*or ftnq-fu r

q) Rrm+ *aqrq-rfrqr @ ,sclTtfFr $+ilrr, (rr€rfi ddTs-f, rRrsT+s. I

fi-{r'ff'n F+r{ yrt{fu+' qff{qffi (craph) grsr+1 vqr,.r;rgrr q}q,r q-ffffi
+qr? Ti y{Tqr BEr.nq rnrcgfr-q 

r

q-nm qftfrm hqfqfua yq-q66rr 6ffF-m rrfisTA-(:
. i+{qr tenqer{.flr co r arte s{fufuilFqqr ml vt+=* oft d cs.,

EqdI qlqr+1 EFfl-arr.F { qtff aunflr+ ko r or aqdrcfl fr +u snrs
ilq qfr sfrq1 k{ 6-d eralqrq rRrq r6t i

. eflq h-'araitd6 ,l-{(.frqr ii;er{q.+] H-r+t Eq-dri rofu qW sqqr frdT{ r

F+-< I

. urs-fr qrQ-e r cD +1 Emr vfr m- qH fiT kq +-sft r

. cD { +qrR-a am .E{+,{ i6qrl t+-q Hfs-q *q ilTrgIAE I

t. r[f,nqfrrr :

vtfsP.l-fi 3{ffi erih1.qi qTftr dcri-fr t-{+q q$rqfu"fr emrr rri ffi
E-iNI rT\r+l s r qRm sqr6{q k* ffir e-ffi <rqf qfhflrs{fr-q 

I

q. s.dffi'
Congelosi, J.S. (2003): Teaching maths in secondary and middle school : ,\n
interactive approach, Merril prentice hall, Ohio.

qO ftra cftriro FrtFlor



qtrC : qt{

Rrqur ftfir{ rlutfifrr-6c

Competency 5 : Select and plan proper teaching stratcgies and apply them effectivley

Total hours : 27 hours

Total sessions : l8

qftqq : ftrwq hftr+l yqrqir,fftFqrTr r+ETTqq rrd-{r qrftr sc-{-m hfir f,qr ilrrrft+1
fuatror r il+c .r{ i ftre{q ;6nfdTid qr {urfiftr+l f{ai{ur il r rrftrd ftreTur

Rsaradr€ vrTrq-mft { slai1f fitTi}rr.Fl qrftr 6pifik55 (Strategies) +1

hai<ur ar 6-ird {qi hETeffi tfu rqr errdr, ts[qrer RreTur {rqlft, H6q,
hsq-i< ( qrdrflurqr{ flmqr {qci C€ | W urrqr qfirrilf,r€ ffift
+qrsi r sq fuHr+f 

"rfo WtrnrA oqqr ffif, .rrt 
S€.i-dr ffiq eTkr+1

dlftr rrfrrd Rre{or ,rfr qfuq r qsft {ftro i\rerur rr<f 6rd+1 F{qrdq ird-+]

rrfuro qr{q-a-rn 
"fbffi 

rrt6r rrftrd l}reTur€r s?sq-d6-{T€ tqmqr {rfuE rri
qfu-6 ft1qTur{r wffik{Fqi ilq rrqf rrfi,r-f, Rrerq+r ufru, frw-+q, senrer

ftrwoi gtc"arcs, t{sT'ffi tH, fur+l error qrffqrt'oqrT{r nqq-{-d I ilqpi
r<t qo6qr qfrro firerq fuET*rr snTrf{d rurftkro * o-mr E{ rtftr-{ ? r
qftin f\repr+] arqr * o-sft f\rmur rr-{ tsrg6 (q ,ri Ertcr Erqi rrfti g r

srt ,rftrd Rrerurqr ef'6 s-q),rqr qrsi ffiRn {cram hP.r t trfrro Rre{ur

ftEr5ril arraqr.F qn*a qrqnqr qel-f,6+l rr+fr {6i gqq-{ rrki a r

ffi:1 (ItIt : 1 EItr-Cr to kte

rfiffi: ftrBrur fu+,E Trtfrfd (Teaching learning strategies)

1 sfiq : zrcr qa-+l er;sqr mqnfi-ro Frqfuko mTfilsl rt=i ftrc (t6(.
eF ) f\Te{ur l'ffirg {urfrfd (Teaching leaming strategies) rrTITfift

q-ffgq ft1qTur fuBr (Teaching method) r sle{frrfi qf{-qr

(Instructional process) frq+l qqq dsft mi,
qr h{qFT qfrre fQruurqr i€rqt+r +.ffitrdod nrqrdlsr rrd,

iT) hqqn ftRm{ur rri gqrrra6-+1 qq{ rFi 
1

1,. Wttff:

ffiin sfire.6 FTtft.r+r



fr* < ffir rt-ersq Ht, srg+d, Ir{e--z I

1. {q f;[,qrtilq :

s) EtFI$sI (rr{tf,r hRrsrdt (io fu+e)
q1 Tffa-6f.{ Giqt (Mathematical Pattern) "FI

ar{drfi-{ (observation) 11o Friel
qi l{*r+rd t v*qt+o'tor (Group work and presentation) 1o fl+ta

t. ftqc frtr+<w :

?F) e.e{Fft ftTers-f6-dr€ Pqrerur fuEr{ r"r-ftfd yt{r{firft q-{rsq ft1eTur Hfu, q}e{ftrm,

yh-qrd qci qf,rs{ FqBrq rr+rs ,rtd-q r qr'rm Tf,{qrt e{rilR cr{f{.,
sffi strcr€ qfr:qFtq rrft sr€ qftk{d-( r qanzFT *-ft s-<i-fr{ur ilq @
6l
. Rrqq tdb Yi-t avri * 1lq q-e t
. dcdA H.qr.fu.,,qr.H. iln+l .rftr( a{rqir{ ftt P{sls qft omr hftrrs

rctq.r{ ils ? {c hPa y*q rrii f{qreffi qe {ir+1 qrs{ rrg+1 g i
. t-{ PaF.r lrmrr rr<i P€reft66 ut*-u gi, r€dq {'Fi, acr{i{r€ qfq etrrs{

sfii-d.Ei lerfu ifu\.+}u I

. qleTftr+ st6-qr rrqril * {.+-{ ilq I

. $r.rs-+1 Hfur ihe{ur r erffra+1 hfur Rrqq rrd ffi dta+rcr +
q-ro *qr ?

. ftrq-+ P+flrsftfi-q qrrft ?i-dtfi-qr rmit rrfurd Rreq |{rorgq +-sft )4r Tr{
(EE ?

qrf\ kg\r-4;r fq+{rt .il11p{rft dqT€i q-F yqr{66 6t-qfs-rr !
Tq q-6) cflE[aqr gor6-q rRrs-{Rq r sftrer+r {q{q t{ E-6-+1

ffid cft .rf,dq r qftre Rre{q Pe-frrr rurffffi crfir G-6rsc e-ffi fqr+l
g5r€{" e{ruR qrh enfr {rq s+d kK qRru qftft1ilqr

Frq{:
. elerftrf, sfr-qrqT q?aq t{qi{q, frqqrfi r ffi e-i-d ilrrq-f,

fherq-k+rs or{, q-srg+.q { qsfrqur (M ct-dtoi qk+r req | '

ci rrftrd qferer+ FTtf\rfir



q)

. f\rwr f4Rr+1 Eq-{td q=i kqqqlq, k+rs, i\rei-+.+l qeldl ( ffi 6Nf+1

qTflzrror um ffiltro rrd( t

, {w q{r l\r+rsur* sIfi- mq { (rl-€tt-sfl".rrq .i'fr'fr+l k{qEi I

p{ftrd ua-drr grcrpcr erTfrd tfi ETm filuqm ql{fufr-qr rrfrT il+1 3{zqlr{ o-sft
rrflEt ang+} u, Er* rrfurd f\rerurqr ffi znrfrt-rs 3n-qq ua1 ri hqqru

[\rqr4-d6-qr fr-q s€A rr<i {qiilsf ef+Pd-ilG fr+ G-d-{ ? qrq sqr qq{. I sltt

+.lfrftet"- ffi gr a z ftr++} <rsrartrr ffi a-rsq mrs-{-e( r T<r re fuq qh

flrqfrq, ilEn qk nffiq qrf er +siqr 1w "iErro ffiq t

d'liiil T61r-{ft Rrerqt66qr* 'TrTr+st-ft rrfurd RreTUrFr qrftr .rft'rfrq qqtqrtoqr€

hf\rq dk6rf,6qra F,rfi-s{ wig r ffi (rrsIFFt sTrcIRTn trrro qh dqrffr
errdr qrg <rcq' qd' r+r qamk{dq r qszr sErFroT qH mdqr M @q t
eiqr er+d-+-q ni q-gfrq 

r

q.(. tTqilrm : 72,96,128

rJul-;Iqog PiRr (pactorization methori):

72 = {2x2x2x3x3)
96 : {2x2x2x2x2x3}
128 : {2x2x2x)x)x)x)}
3kt: r1.q. = flt5l Lfumqu-g = {2x2x2}: 8 : G.C.M.
qltrtr' PqRr (uivlsion process):

7zerrt helq lTrrr rri q-+dqr+l VW = {1,2,3,4,6"9,12,!8,24,36,72\

96 {rt fuq}q rrr{I rrt q--giqTqi gE[fr : {1,2,3,4,6,8,12,16,24,32,48,96\

l2B qrg fualq rrr{r q+ q-Ecqr+} q{6 : U,2,4,8,16,32,64,1.28)

TTIIFI tIT\{tF-f,6 = {1,2,4,8\
r[.{. = qqrffit 5fr 16'15 = 3

fffidRr (Venn Diagram)
A= 72

A:72
B:96
C:128

.= {2x2x2x3x3\
: {2x2x2x2x2x3}
: {2x2x2x)x)x)x)\

r[.([. : AnBnC:)x)x):$

rrftr+ sf\Ter6 htftr+r



fi-e : qrflr+l s+rerr P.r.qr.fu. furer6-+r mh q& gq--{tr 6q I qr.fu.a-r+r erftr

ffie1r q-q-dqr{ rr{ eT-t e-fl+il-{ft ftrr+-Cs qrtfl-d 3{G mftq (q-Frr efrile rnn't
tnqr+afiq. Brqrfu qd;5I qry6|-d 

t

sfl-f,{urqr rg6 qrrurarrd teTrffi d& W-rs e-€ qq- Fffi( ? Etrqs-d

rriAq r sfta-o-+r {EIT .Ef,( €e I T{FcRr{tct +ffitras
fd-im{uT .rt ar+a qqcrsFr r-ffi dn-oRqrq* q}ftr+' ilr{fidT rq}rqrc rrfurfr

o{Lqrq{ rrt qP{ fr rffi qmg k1& r

q-q-sr+1 ilmz rrd rl-rflzF qf{T soilq rrfrgrr;il qm- q-qi vq-qi E-{tc rFi
qrng1 rrfr Ti Fawrrhrs q& qtfrq qql I

rl) Mental Maths +] frq +<rft ftr+r*ru-i Eqwil+1 qrFT ilf,+1 g+reil

ffir fu-{& r qftff Etr{rFaT rmsTdrl I

Mental Maths
Which of these can you do mentally?

27+34 200+63 235+456

1239+6765 3+7+2 68+15-r-2

45+99 34-148+22+16

23xll 467x10 27x35

What other mental skills do you have?

qrftr+] {srgnqT iq-qc6q q=i +'fr Hints varrrrfr f\rer+esert ft@ r

fr_cqr:

27x34qr{ :o+:l rrd qfii-q}

e{tlil,

2}fiA+7+4.r<i q,r ufirc\ q-"EI I

.aS rrurflrd' :

23xll 45x I I

z+3 4+5

os
253 495

qY rrftro sfherfi frtf\r+r



At(, rk Er* qksaE-qr€ ffiFq ffiT\,?r qtr,B I e,"* @ q 
-scqrdrt 

qffi
rrk qfr 6r* Mental ability -"[rt wrrffi sIT\Fr qf+.B rfr qarefu1fu 

r

q-{+ : 26x35--13x70 qt{ I {€ srr{T r{g ws' hrrr+erq qh rrac+a}-+r 
r

nrn-sq vafl-{tq* 66 B1effi-qr{ q€ wa rqi dfrEr rr-T fr*nfir rT?tErq 
r

e[c[ "q;qfuq; .rfurf, (Mental rnaths) qrqa.ft frqera + + {urfrffi k+'r€ Eq
FEI ?,, qfr qkT sq'T rrfr FilTr{ft + q-drq-f,rfr tErr meff aqil( r*fr
til-d6 nqrii+1 qffifir qrftr w+ : "{Ffr qkw.Ere rrql t{r qtr+sq {tpqE ,,,

. Recalling facts: (Good memory implies good recall).

" Thinking mathemetically: {fqhiq ffi qtffi h+-fg rfd Mentai maths
3Trqe-ftF E I qqqre r{+.r( 6i lH-rta :

Repitation and recall

Games

Pairing numbers

Changing easier calculations

97+l--.,19914

9+8-+9+l+7
36-19-+37-20

lgx!----+{(!x)J)
. Sharing ideas

. Developing visual mental ability

fr Elts+. e,rs {il 66 g{ @, uqs-q ,Ftd{ Mental maths vqe"ft gpqrd1-;i
qEfuiqrnsq-ffq 

r

q) ff6$Tr{ft fheffiEsqrt n[flr f+lTrffT ]r{e 1ft1frqlq qrw{aqr) r&fi H{-ded
wzTQfrd$ fue rcAr+l erfreertqn) qfut dkoFqrc +rrfr qarrq rFi qfsB[,
f{Err{e'R 6ffF-q .r{+q 

r

. ilm+A td1 q.rq.+'r qftf{' (Topic) Brrqrq{ rrEi +r+q qYk+, fff,{ft rftr G
(q?

. fr qlff{, {rqiffi Mq6trft.Fiqq ?

. iqF{ tq hfiT rfrq q-ft 3Tarq{ rrcrsailnn ? hpd+l qErrtur FqiET
(General outline) n-qn rrfdq 

r

. ilr+fr q-fr{r qH ffi qsq1pr56 qtfrff qr"arkr rrfuril f\rerq hParr<r +-cfr
Rfi=q(3{ti1uiE?

qfurr t'rliers Frtfir+r c{



rrffirq $rren66 q+{Irilq rrt Frqr frqreffi 6!ktT zr<n 6l-iqr qft T&

qtq z s.t+' q6A rzTkrT fi-ftirdr 6r-fffi wq qrns{-ffq t

fre : VtrIqr ffiIc6q qt+r ftrqqry{rt ff Presentation tFi cr6s$q t

qqrqtrt :

e') trarTr{ft ftrro-rsor€ ft1q sqn r5'idq:

. Mental maths qrg t+qr'Qffi tqEq qer+1 h+rq 6q ?

. fu61qq-g o.qft eTrkfq (Perrnanance) ilrui e?qq rcq r+\r+1 E d
lqrqur rqt ?h€ hPa rqlr q=tilq i

q) e{rtr+1 ffirqr f,qlifur€

' ts\zrr6' qrt+1,

. Et5-( iltrffi ga+- w gr5l qi,

. 3nwi Tryq rrH a-r qfr A rq q-$+-dFr tr165 fii; q1 i qrqr &(
drsrfrq I

\

--rrtl1 1'f[q16 pitf\ior



QrEt: 1 qo-fl 1o fixf,g

1. vfiru : uu F{+t Br<rff *rar{r{ft-d6 Frqfunild +,rffi .r=t qerq qq-fl:
+') 11-qq, gftftelk, hilfqm qT6;tT, q1rmT, Sq5c5+]

At sr{o. hftr+1 wire rr{,
q') fu-ftrq f{qq{q iqrqur {t' sr.r\F'prfrffi me r{,
rr) fr rufrffi orqiqq-d qt h-qr+-qrq-rsqE Ereil:ff srfi-q .r=i 

r

R. (tqfr:
rnf{, +fqrdl, +.rffi€ }qq, qqfu€ Err 1

1. qw fuuni-"m :

4) Uq$-q
q1 q-sr+'Fi t wqfrorur

v. fdtqa GmrFFTFT :

EE) qffi M r64'rd-4.r qurpdqr 3;d$-q \iAn I g+-qil F6rTTffq1-g ?drh-A ffir
Hr\r+i T6+r{ %-q qrnq-d=( t Br+1 \r+-f,{r qar+r,ten-i (frer+,+l rfi+T f{Ei-d
.nt ffirg{-&, ua; s6qprfr5o-oni qrT Tr{T fo4, yqnfrsq *rffirtdfr l;lan r aqri
qrF Fttqr+, (rKfl-E=FT-+l Tfu-+T hqi6 Tl-,taq 1 rfr| sqqqr q'rrrfifirtr E!r& fr
h-qr+mq $r rr=!ilq r

q) irflITr{ft Biqr+rc-{ri qrq rrfurr lM (q-Frr?Fr 6T+n' ?fiog+1, wzuiqp 666
ffirql ffi qs qq.tr. qfrqfl-qr q& qfuqrd 3Tsrid tl% ,F"{fini rrfurdqr trA rrle1,

rrfutn ftrwr+1 R( gfil-<;l gdq rrfr' qrd+-[ f6rTEF-qrqE6 (ETFFT
qr+g$t, rrfurf, ft-rwor rtsnrrkl qtfrqT rrki qMr ?drlE hqrrf,s-qr dq$-q
rmqd( r zr* rFfEFr erftr n-q f€a-+-r sqraoefl:i erTqR qrfr vfrfr{aqr fr +-fi
EEq-qtfi-66 Eel\r'T 6ffirt qfu at q-d qqd, 6rfr qh +-fi fi .r+i qr+fl-+T h6r€
rr{rst q.rq-frr qril?f{rT E-{TsTdq. I qr+ hq-qr{ uffi-ft dat\FT s,fiao-qra

&s q.rr+1 erqetT qfu r=td( r uaqr1M fuq+.+qr.f,r yqq fra1aig :

. qfffi d qrd 3TzqTFr .rqi tqf'.r il{rc ri ffiqrqT 6rffi tr; +-,rr.{E
3ilzrR q-aEq q-g 7

n GrrTrh- fqruor f4firn lgorgqr +-+,d'qtrrff{ [4q W qa I

1!o ffi71
(io kte)

rrPora sfqrei-6 ffifSl.Fr g\9



(kqreftdil $F-rgq,i qrftr, Trtdr+I'qrftr, eTrqr<rq t <eTrrt€sr nnftrl r

. EIHT qfHqr fdrelreffE-F qfura ftsqqr zrqstn q1 r afr E;r+r +nur*.- ffi
6{ qq?

. 6r* rrfrril i\re+q-qd o{rr qfr, qrl-aerfr q"ITsE" *-+rer'gqrq rt;t qt+qqr i

(rlTrrft ft1qrflas-Et-c fl'\rflr Wq{cq {ere-s md fitAll r Rr$rrse-rg i
Eqs-dr+} tqqq qfl-sq-6t( t e!qc1.-( q.qqkl e{rwfr 1fuor rril€Tut 61, wfr q.aq

3r-un rI6;t i

T{sq(r{kT'qtfrqr Arfr Rre{vr lwqr q5qrqq t Gr+1, rrqr Rre1-ff86 ffiffi
qfrftrTfut..ffin qqq ;1-gffi/qqr\rq}. fqqrrffr ftqqq-qir RTfq\FI- qPa-+rqrz

qr;Fq, rcq-q-+il+, s1-gcrcrFl ilrfr qq .rt qrzq Etqt+J, +ermirarqr qTfi

Chalk and talk qt4iu 3IH-qr tlruq rlfrg+1, RreI+' fdqreltfrq, fuqTfi P{qr{ffrq

en wqwe shq-r P{!qq qfrqdT, qdiltrd"l f\rm+ +ffr( qn6qft1, e+rn+T6

41-g (Practical work) qrt +q TE(E k{g.FI, slTtlllTl fr.,t f EFr{kP"t41 tlg.{rFr {
effi EFq q6-d @, tk+-q-sw V+nilrtsr rrnrr.r+1 qrtq gH( qh +-+

T*{f rft rtH, q$?cn"IfcrtzF ;6fri ilnysstigational work) nTfg iT6dqui TsT|-;t

q@ eirk vrqrfs 6r* rrftrd ks{rqr herqri (ffi fiT q-f+Tr{N T}h-q

sqn r nrFrro-qri erq Frrr+,rq q-f sTfd qTzrq-{f, E, + ffir+-tnT Ti qsar qcq

,rfr fr drkq qfr fr wd onqru sffi f\rrmq q=dw qtr I

r T[rlgT6F +r6.flq rR qqqrf, hqq-{ -ffir€ swIIg=T fqFrq {"rfrfu (Different

strategies) qd : Expository, demonstrate, practical work, small group work,

individualized instruction, disovery (inductive and deductive), games, inquiry,

problems, puzzles, heuristic (problern solving), 3Tfd silzrqqcF EB( tri
rnffir qrn\FT sllzfar{+ ,{fu-{T T{-rr$-q I fr q+ hsuatqa-a-dt edr+qqfi'

gff6-E[, sqrtf,{'qKr rri(kiff,t-i fiq-.(r q-FF( 
I

. varql{ft fqrffifiilsqrt .Fqil-qr q"} \rffi qlq-+'r Fnqr+qrq sR g+ren

Errttg-+, kqqqK sre-rlt\ii, qa;ilf,{'fl-tr+-q qxilq-{ T{i.}

P+qr,ftils tcm qeiq ; gfp6to 
"irfr qu+, {trJri aTftE eftq 5} uro I zrtq

gM qftilw' qRr{ qrrgi qIFrfrI 3t'.{e-pcll"Trcrrfr +l-rffl qh fltg1
ts\4-tr {q r *dq[ investigating Hidden Triangles +] TIrl-FI-r . U,

hl:twt-tqr qEn qszT fil.q-q, gsel ior or<r 1 ei-a tflIq, ? 3ird- f,r<I q

rrlan sf\rer6 htftror

I

qq



o{rdT f{-q-q ( sd cis3trcr il<I 6ft' ? 3t6T ( rrf, cfi ffrq, qa qET

".n=1 
od I d 4''{ft qtr qqrsi I lTiI sqq dtTes- r f}rer+-rsi

n-@+1)(n+2) ,ra-{ 6}drqT tc'srt r d rfi-qrF-{r'[rqrc d{-flri t'i qrr+i
2

€rqrfrfiq (Generalization) qt' 4r hq{ (Conclusion) tt tqqa' i+orq

.nr-ig r q€ ore-+.r')t taqr+-qrq-f,s T=i qrq drkq qlflq-frrft 3r'Isq {q
trr qq-++1 s{qr+il 6rfri m'rf q-fr+ r aqr€fr t}reroro-qri Ee'Tlfi rrRt

h-qr+-orc qff mrsc Fitrm ftqd-e. r friqr r++1 k-qr+flq trr "fri
qrqqr {fl-+l vqriln rFi*q t

Investigation hidden triangles

No lines added to the Traingle

lE-qqEIl

One line added Two line addcd

Three lines added Four Iines added

Six lines addedFive lines added

'rftn vftrer+ FT{ftI-6r
qe



Number of Iines added Number of hidden triangle
0 1

I J

2 6

3 l0
4 ?

5 ?

6 ?

Rules :

If the number of lines added is n and the number ofhidden triangles is

f.=il
ther-+-66-{r{ +eTr+tdrqr rkrBFFrarr rrtrrfi=q r{qrqqrq rl{rs{ fi-Nrfftr rr=i*v. 

r

ur$ rrdfn cr€fi-rr T{r &{ oi fnt qft- ensq (;E iR {Rr h.ra.+mri
hsTel1ts-ort e-{rd, futr+ft 1_qrsi erq-dr+1 fi-+rff ,Rrsi il{rt
cr-flfi-ff6T frtse qw Ertfiq rrd r5c {& c-{d r,iB ( cr€fi-q vrq t futqrcq
.r& vrrq-+ Fca g-g rft qnrctdq r qsor qfuftr ers s<r6{nr cfr u-6t @
E I 3rFnq+--drq-{qR q-*rr rRrs{A-g r

q€:

1 -fid+1 i-grr (strucrure) orTd-4-{ Tf6tq:

oo oo
o

oo
ooo

3

o
oo

ooo
oooo

4

3rs, qr q-f,r qrrcTd{:
Ud{f{gg6l srructure tG zrs t+foq-qrg ne eftn-q I 

"*X 
.

1,3,6, I 0,.....................1o n terms
Lel Sn = 1+3+S+1Q1151......*tn-r*1n............... ....( I )
Again Sn = 1+3+6+ l0+ l5*......+tn_z*tn-rf t,. ..,.. ...........(2)
Now, subtracting (2) from (l )
0=l +(3- I )+(6-3)+( I 0-6)+............*(tn.2_r,,.1 )-tn

QO
ffira sfuer+ htftrrT



=l+2+3+4+........to n terms -tn

Therefore tn : I +2+3+4+....+n

_ n(n +l)
2

Hence formula for n'h a= "@P
2

f. il{6} arq g-qr&rd rrd +e{r+t6rqr +-+-Rr iltrfF rqd rFiEq ? (iltusrrare

what reasoning you would use in the classroom to show that):

_J

_l(l+l)
2

_2(2 +1)

2

_ 3(3+l)
2

_4(4 +t)
2

:6

=10

I +2+3+4+.....+n n(n + l)
2

l+ 2+3+............+n= = '4(n 
+ l)

trflurq fuS\r+1 :neTrfrar{Tr k{rffirr U-drn-d-+1 qpa,6q1 fuqr+vn
ftq et+-E rqd:
1 =1

l+2

l+2+3

1+2+3+4

{$ft 3r{d-+-{ r q-ffi 3rrurc{i n 3,il-cr rffi wtqr+] zitrmq - n('+l) 
BEr,t s-

tl-ft qrqr;fi€'<ur rrkB r

l. Draw a venn diagram for different types oftriangles.
Describe it. 

,
TTqTdFT :

$r.dn-+1 snaTrufi tq-"ffir flftfi-flr
r=q+ h'F+i T16

I=q+ qltilar{ t+rgu-or <qr

rtur,r cfhr6 FTtftrdr a.9



s=q+ ffiqr6 farts-+l q6
qqqr{ qr{+fd-€6sqr rs-{dRr ff {(rf,6 t{-{r${
qf+-q r

1a.1 T=l=E
(b) EcIcT
(c) InE:E
qAfi qqEr( f{W \rset Rqtilqr{ f+"rw 6a ar e-d.fi qxtf,+r( f*-re rrr+rq

ttq-e &q r

qtiYqEr qA s<rr{ur cFelrfl * e-dq-q qI Td q-A Aq, R-d,Trft ftrerff,{E-fir ilft
grqrq ffiqT{ fq\ T.6 I q-ti Investigational work 3{<r(It.FFI Ft-qr+-mq

TlqTFt=T .rqi'Vrq-qr fotzTrsq gqd rrt*( I '

si-ff €#r (Erzrrrr qrt sizr <rTr+T ranfrrs-qnl sq5 znni ri{td rr{
erT-qd-( r g-q-ft-fi-{ur'{<rrrt t-rrr qd ern-s-{+q | fltfr+qr e{ 3fls-fr +rd

vqa.r{ sc5m'q-€ |

111r1r' faqreltrs.cr @ rtd-+-+re rrnl-frq urpn-+] t{-f{r, fr'srq +-sft ilq i
qrqrs kqrafi-66 4-Rrfr-ffir ffi f{fir-q 6q1 ? ceg q.r.rilt6 # q1 Z uH
qfrr+cr (fr {ff{rd ftTctc rFid( r

tftioa-s : Inductive reasoning, investigational work, disucssion, refleclive

thinking6-rleT : 4, tI, rf t q (EAqr{ ki t

t. Tl.f,fllFFil :

rF') iF'sTTE{rc {t fi-{f,{r var{rrfi-f6-qFi 6r{+( r qH urrnM trftfr qffi
yo hteqr d rr$ r qrrsrcr {f,rs{ ernsT+q. r ffi eernt-qni ssqfu
Ro mE d-+-er hqr+qmrt; r+ { i-fr R-flTnt-qrt vq6 t+rrd{ o,-{ft
rr$ r qnrn {c+{q t-{fi q-dtrr6 ffi 3{rg qrT {rrrg T{r 6eTr+f

qKlFItd qFqrqfr-{ .rtfrq r

q) rrdlTr{ft ftrer+-ro-qFi qrt{kfi ?rd-+] 3tE=-.d.{rfrrd, ffird, "qrfuft,
ffift-{rd qs?rqs-dr crd ut-r qrnsTdrs. | ft qr6d,,o ftre+q .rcf s-A,T

6i u.rgo tqfkro e( eqrs{ rr-{+{- r

1R rrftrr ctkr+ ffiftr+r



(i:1 qm:1 qo-4 1o ffia

{ft*d: rffrrd fttHsr{r tfl lcames in teaching mathematics)

I v?rl : zRT vrqi er;sqr $earrlft-ds ftrqfun{d +Tfilo rl+ ttfl{ (i61 :

"F) rfrrd f\re{uf+l M rfrrr Td,

qt f{Hzqrtak+ qftro Rren+r cr€5wm'ff sqRu H\rf,r e-d6

\-{r{d541 3{t4rq{ rT<i 3Iq{r€H qfu.i dnl.hJ qaa 15{ 1

1. qmfr 
' qrf,r, +ffi{, mrffi i'n, qqfuz tq(, fuHzqrtukfi F\TeTr

cr{qTq, cr{qTffi+, rrfrrdfir ilq, Frar< Frtsr{ nfuq+.r enrcmt

6,iffi6r qfirdF I

i. tq k'qniclc :

ol q-<i-+tftq dcT$({ (Reflective discussion)

q.) {trlo-rd { Tqfi-+,{ur (Group work and presentation)

q. fatp F*ar+am :

4) rqrr<r qfia lHrqq'{qT ftE\qi rTE?ntr qq;rrn RFrFt+J llq $fi-{fr( I

ilfr F{6+-{ cfr k1d( I sa1{rr qnfifi gqqe qf qt+'q, €t{il+-dlu

vfl11rt-66 61fi sffi arq F{*qr
s6r1ffi fue1665-ez.rftra ftrqq-qr* ft'q-a 1 artqri r<rsr rd'fr \r6rcqr Gq+l

viqr i{t{fl?i fl.rd lfi t+qqrq $Trsi qrf,+] arf,r+{rr n-qrr qr{-fr{ t qftrt r

A-d-qr at 1]-qrf,dl (similarity) d.{. I hf\q( fflq ( kdr;( (Fixed rules), dattfr

qtr-or i31.0 by srep process), {srt rurftla (SEategies) 3{rft-{z a'f, tk;a r fii
ffi 3i-{srflT rrft rrfurf, kfuE, Pfl+T-{-q qTqr rrnrrftq (-Ir€II wII-dI?T

rlfoqi r G-( ( qftTd g*cr qfus{tli stltrsS?F'6 ff{ d FdziFncr+ (Co-operative)

${rrFnqr 3nurftd flErd a-f,-qra * cr{q rfi rqrn-q 3{qTfu Edrs-{-fr'( I Td
rri-6r qrftr ilq f€\r+,r rqqrs-eid qrErR qrft sffi elfbrm ffi dd-6
qrnsTdH- I

. rTftra+i crdf,s 3{tqlc{ rrd €T+1 s-frtr fu-{ 3[{qzrd e I rlfttd ftrer+-A

dEqT qTilR"{l qsf,6 ffi qrm rd ?

1Y1 ffi91
1v1 ffi61

rrftn sftrrfi htftr+r



. ffi qfrrr fuareit qrsft qW q-+nia r qrqr h\q-a-q Rrervrqr M
sd-.r.fi arel qc,+i a i a-<m te t

. dfr r,irr .ft ;rst Trr-fir ffi, Wt"* qrftr, errqr-<rq { eTrfi-€+r
erftr flreTur.ri fq i

. Aqqra +-gft rr&rf,flq-+ft rqi-rrrcq-m frc, q.tq (Discovery), srrrrFr {
hrmi-6r n-d Fq6rs{ qB r

griro dfa+T-+r rqrd6 ie[{szrsdrerTsR 816 chr +.eTrqr rrfd-q r rr,TFffi
q-{fs (ilnw) irsft ga*( I qq{q StEs"n ffic .r-{-+q r q-s-ft ffiE rr<i

!-ffi qfum l\relor.r<i s-iler6'q{r ffi [mTr rrriqi, rrtrflqG Ssa or{f,
hqr+r oqqr q nqq rrt+1 \,fkir srRFEFr {{?6-drg aI& rra ftqilq r

Gt) rrftrcar ilRW, sriRrg nq (Axioms, postulates), hfti-q p€-drm qffi s-€ cli.
Gmtaftr+1 u-mq rrt cMftrdkra ffi 3{rqhi-{r rrriatq r 6m * rrftro
Fme luattrs quiz) v-d d t rfr * Aq + fr r uqr<r qH e-ffirftd{aqni A-{
rqirr erc5+q I sr+srfr fidfrqr nfuqET rrffi ffinTrflo-dr€ (Always
true, sorntirnes true { never true T{qlf gqtrd-d tr, 9-&m TT6-dfi qfffi 6fkft
q-4rs-+1 h{q smmnT rrft tfre1dq r 1-r vgrn h6-m tsfu S.o*R kqi m
ffi {crrd r w.f ryi fi.rgIil( r se :

Always true Sometinres true Never true

A traingle has an acute
angle

Half a circle is a semi-
circle

Four-sided shapes

To multiply by l0 you just
add a nought on the end

Adding two numbers
gives the salne answer as

.. multiplying

The larger the perimeter,
the larger the area

Solid shapes have at least
six faces

There are exactly four ways
of cutting a square into two

identical pieces

A parallelogram has a
line of symmetry

It doesn't matter which way
round you do division

The sum of four even
numbers is divisible by four

Multiplying makes
numbers bigger

t,Y
ffiim sftret-s FTeflet-fir



{dlTrrft ftTqil{-f,6-dr{' {Kr h-qtm-qTc FeTrfl rRrg]T 3rF ul{Urf65, rl&rftq

wrerawFr qr{TtIFI, qftrnqr qrn+o slr.nqs rrq( rlt+T 3ri{ rrftr&q

tt-qr+-drq-6s {rffi Ex.r6t"qr tH irrrTt cffi q6qeq' +,errqT m Atrdfr
qrIrsTA-( r qrt[I+1 s-il6(ur ( qsa rT{r qr{ il r

{-d'rFft ftTeilf,r{a-f,rt f+crm{k+' r qlgqfuo trrqr rr&rilor \-4rr65-dr€ A-f,

f4ftrqrd k6rs{ rrt{E I d ,,{nFrq qt {r.6-+1 sqqT, {+ md (I-ogic;9-ftrr

qt, tt qrq {urfrk (Srategies)/dtftfr (Techniques) e-qtrr rA{ rrnl[frq

{Tqr+] sqrilrq M 3lRf.r6{fd Ffl{rgr qrns$irq { zrctrt q61 q-+-5twta

s<rrer ftqrrq I

qd : oq+1 Fa-qrE +e1rqr rnrdil qrq6a1 tsr, @z{ilE\.+1 Fqzqr qTrd

flrstil( r ffiRr rftr rft ru-qr'ffi rrFFII {qrarl 'l-i sdkf,
T{rqiilq r * kffE ?r'eTI (, +1

cr{qgilfi-qrd ftrEqr+1 a r qszr v1f,flrt
ild+1 ( q6 R5rdr{ qd ers FqrE

ftqilq r

qqT:

ftmqr itrcr{g+1 wd crr{{ {rild+f q

3{tcT +t6rf,F q\rdr Td-qT ff;1qaJ
qrflrflz q{ iET qmq qqr€r frEtt{R
HE{ffir wr flt-g{+( | q{t qrf,dsi' i-sr
qrtr( rrqq'r frft qme flTs{.dtq l

. v i. +1 6t6rqT qi

. uti u-sr<r+r frtdrf,sqr cra qt

. d-d ffit e-,qqi+r +t6rrocl qta qi

. r a ksls rnq qri rqqr+l +l-arc-sq ri

. dqr to d eqtqrmr +tdr6{"ff c+ r fr Er}fi erq +tarrr q+

1v 6i v-ct+ror ct r fr ErA-+, erq +tarqr c+

€-q hfu-crc srst sffqm rrEt:

. fflTeffi nqrq (q{qt q;q qaatq (=8 E-€ ), Y =i +ta csdT cH
qqmA m fioqr ssfi\r+1 qrqq ct 4r 3r{q{ qftwq v-sqr 1 (.6 I {q
qrr F{{rfu r€ cFiil( { qilrdr+l irer qsr<t v c +l +lzrqT qqtm

rrford qRrerfi FTtflrdtr 1{



ilTrgildtE r qi qlfd+] n-$ ct vn+r+m:uffie qftqlq sg{qr7RT}rrq
qftqru vq@r =l/8 dm-qre ftr+rv-gdq r

. ilr-e_E.cr {ftg-{ iq-{r ? k{ ?t{ qr{ iFrrci-etq I qlqpi.qfturn vqtqr Efr
qq h-{ ik Fq-qr'ft-A q-ffI. | 3It{ d-i cgqr -.T. rT\-+l 4t6rqT fi il{f, qt
(Eqrfir =4/B--t/26st 1{\r+1 il ffieftrcT Fqrf,fad rrft qq qrnsTd( |

. d-d Hn sqqr+r +tdTr qft v q]:r * q\r+] (1,3,5,7) ar*n q-i'( rrq
er1as1ii-( { h"iR Rs.qrfl Et666qr tfr qrrc qd [$Trrrqf,r Vz qr€

ffiP.rqra h-+ra. e-rTrsTA( r

. i i{ l4srs rrrr -qri T{3rrcr Fqwtf,{il (l { q) T+t qflr (rrrgr {rr\n-frq I

irl{ t t h:q}q rrm wi cqwpl +tdmr d qrq-or.ir n-cr ct TrF{Ft"n

2/8=l/4 cfu €-,1 hP+qre crTr q-qrs{ flrsT*q I

. {di Gic-<r to qi vqsqr+} "tS trg r l, q { l, y ( q) qqr fi-a wta 11 r

ri qn qfh AEqi qn+rq P<f'r qq qrn-s{-d( r er+ qH utfr qr il t

daAara- r "q+i 6ffi * Eiqri v "tff qra e-d r fi v "i-Sqet T{
qrtrr ;Fi\'6 +larqr qrrr+1 t-sr sd Tc[ r eqti qqr vcrrqor qfturm

{.s{qr y qB r dt tt'sr<T fo + Ei "fe t *a qr* ri\-dr-A' dqlr 10 + F,i
Gfr&qT m qrre c{ a-1qa vfturr rrqq.r r qa r.t qrrq qqrfu Tf,r
q'rnsi'fiq rnrr{d( r qts-<r 1o gi fr€rm'fr qril+] i-er qt ssTrq-{r

3/4 {d rrfr e{ fqPdqrz i{ErqAr. | il-d, qrflrqrr v qtsq?i ffi fr
srceqi tsT q=i Fd-c frq4 to 'r-{i d-S qsdr qA 6 I p.+A I { R +l fr
dr${r r{ (e{rii( qtqil 10 {qi d-Sff qi, sr++-e qftunq (.gqr \r+ EB I

3rd: qf€Er 1o 6i utfrrr il-t qurTnT:a1q-o vftunr' lTq@rr/sn]rar
qft"nq q:_cs,r =l/a qq llft cql.{d dffi r.i e-nqa( I

rai fv er{ {q-aqus r<f :

24 = 2x2x2x3

z+ d r+rq+-ro 1,2,1,4,6,8,12,24 6( I il{ arfidrr t,z,:,+,6,s (s-qr !{gf,r
+tdrd-6 r[{ d{ I {ircT qfr rrur< .rd iy Ei mfi qrff R ei-dr qrt d{. I fr
6( Y ( q +l \.fi qrel, c ( t e} er+1 

"n-S ; 
qrftr+f c. { cr qd : qrqr v

ftffi A $Tcr qr-rIT <r$Irqrafl qRvnc Fq.qr = , 6q 1 rp[q rrci iv
?{rgi ffi (y ( q qr c ( l) +1 erlqa vftum rr.swr :R qB I erE

1\ yftrer+ ffir+r



edkRrEra rrun rrqJ. Ry (i freHT fr qq-fl-qn trgI q+ {Era{r :2t4:tt2

Tf,r drnsi d6 ircri (E-{F466-drt q-qrd qi;fetq- 
r

e-<* {urq rrci 1v aqtr ci-fr 6td?i-dr Br{- ? Ati qdl Fl-rIis;I (1 { \e ziT 1 {
{) Trns{ffq r ryn rrcf fv r€i uq.qmr rt6r6{arTr qrrq c{ {arr+{t
cfr d-cT hftr-qTz 2/4=tt2 \q qrnsTffq I

qrflr-6r qwr Pr{rE rrd wgt. rlfk+ ffq.,t ir*.r q-tl Tfr'{q si qr-r de-*-e

fr+rcq (r{rrft fusrsEs-fl-t Frtm ftqilq r d nrsr4 k+-rscr to Rr+a qfr
srq ftq*q r

e) sqoi [d'{Fft t}reffi-dG.qli qrm[6cr Eiqlfr( r (a sdq rrfur"{fl.+] ftr.n-c

rqn rrt ske{ sr{-d r{ ilr€-{tr(. I q-A+ (T6-fr @ ft{orr qsa
gqsr ftr{ ffi4Rr e-qt{r rft s"qft irflrE ffi rurffi nqn.rtrto r

. cftd €:Iddri qtu-6 h{c

. ffi-s[a-dri nrql ft65a

. ad (qaqr6 (fi=fiur (qTt{r{kl)

. q],n vF-ur€ hr1-w r a-gtq-+1 #{Fq

t. Tqr{fid :

ot cerrrrft fuerfi-da-{r€ h.cr.k.ucr.k. rrftril+1 qrdffiq erffiilmr q-efr

qfrri6t6 (FEq-T6-G) Rrqor .r<t iF-krr rEkrr dq6s vqt{r .rtt ftrer"r .Fi
qtd€l r +-mr te-rs e-fr{r qk |aqrfin lfl-gt, ffi A-"i-{r E-{rsn-ff€ (

fr +r{ c+, ctrfl-qr rdfi Pfi f{ft-rrd s-Fq kq( 6ap1 rpffrq tt

qr e{rd+1 T{qlilTr+{r{
- gq1-m ilm

{rr-{ q-irffi qa{'Ic {r5I cf
- 3fl5:t q5g( rrH mr qS * r1q asffi qrrrs ffi q1 ? e-€ifir

qdr arq+q r

qiq{ cftrer+ Frtfiror



qrr : Y (II.t: i EIadI to ki-d

rftfr: rftm fitrnsr kfl-{, rf*q[cr qqR

1 E{q : zRr e-r+l erqqr {-dtilft-ts h:atdfua fl{t6 rrd mrr qtu-1

s) rrftrf, Rrerq frr+rscffiqrcr {"crR a.t*rT qftni fuer+'fl q-tci
P{q}saw6 l]-q,

q) qur{rcqzn f\rerqor qFtsshqr€ q-d-Trqr ars{,
rT) rr|ord [ffi wr s6rg f\TeTor Fq-61.q {urftftrd6an sq5tr

a-+d rrd,

s) rrftrfr ilrqT'r Rrfl-{+l wr qfurr+ qmc-nkflri-+r *rrs H-q r

1 (Irrfi:
qr&, dffi(, EEedd Scr, TdeE tc{ 3Trfr r

1. $q ftqrtqq :

61 qsa{'ftq EqilEn{ (Reflective thinking) 11o Frtet
qt ${4tE.14 ( g-qfi-q{ur (Group work and presentation) 11o ffrfut
ql qkq' q?m (Brain storming) 1qo ffiat

Y. faqc Ft.rrwqrq :

iF) 3{ffi (T{r 1grq.qrrqr tcE\r{r rrr+i sr-c+r vrftr ftrer+-ro-fi-q ffi mrq-m
TRTgTff{ I

q) (_drilft ftTerqrf6qr€ (ilRrr[+ ftrerrxr, {q-+] scrt{frr r t}ref,f{6-i f{rrf,c-r
qsal a1-q-dq{ (rdFr) qi Pertfirqp{qr qkq, rRrq (Brain storming)

rRrsTAq I ft1qrs-{6-mT {q5q til{F q-{e-dcr fu5fi-q r enSt i,{tffqr
sffi B{rrtt qqwq rt FTs+,{ @q r hs6d ftil qunrer+ Rrerur

frqraffi ffi Frqr{rrt qrf,-+l flrd sffi {& r5e @rq) ;i. 'q' 3r1(R qa i\rm+-rsqr tqrrrf, Eerf,r+] {rrqr+ g-ff6-G ilfr Ma
fir<R e1q-d ri en-qr{+1 6qs-q ch rRrs-{trq I erE RretiD +& qr+srk+
{q 'ssfr A-+'ffi fqqq-{6cr qtrar 6rfuc rrffi ? rq*Tcr s-6-d qv-d i,
qi reril+1 sfi rrffis carrnftro-qrt qrE-dq r Mrq drtffiqr e{r\r+,r ff
Rter+-66-A fi sq-c-+1 sf,{ Pfi 66q I fuq[+-f,G-fir (Err, rr ;r {ilf6 F6-ff

ffin sftrer+ Frtftrfir



qrfz*Sqr fuafrq r qfu qefurd-oTcr f{q{ sdqtqfiq I nq6+f M.qr
rcr+ fqrers q*qrh+ Tq 3Trs-fr hs{qr 6-+ fid, [M irdT, k6rs6r
shqr6-t^ cTr6r rT\r+\ r Grft n-6{d rin qra qls{ +li}rfl ,t, Aqrpffi
et6-{r-l<iq cfthd {q sr6i, efik hqqqr +t{d q-+q | ffiTr-,ft ftrerfi-ds qh
q-s fuEqqr vtw 6+ q-€q I sfi-6-Gqi srflra r <ernr g*+l +,< rrtr u-qs.qqsq {pqq r qW sq.rst+( I

tI) ftre{ur kqa-gqrf-qrqr {ErR EIrg=T {uRrcT6 fuqToffir qrftr ermerzF
q.i<qf-f,6-+i qaqr dqs-{ .rfdq r ctr+Fft rqier+-d6-dT fr qntEqt+rs # Eq
e-aa1 , dz1trq qrT-fr qful6 P4firr-flEr* gr+t kwffi ra-qtr .rri qerq
ilq r grqtqrcq-€-6ni (practicar work) crd {dt Tfrd ftqc-d q-i enqr++J q-arr

{Er1w tErr6 +Scr @v m feq c,rrsTes I {-d}TFft f\ier+ \,sEr+i
{rq-qritT Br+H ffqrft il{ sS 3{$'rr* gA | 3nd hqd alqqr mq ;

f{qfqr fr Etildo a1 ffi qrrq tffq-rtqr
wd:
. {tlrikc?5 fue{urffi hErc (Diagnos.s) HT eITErr{ e-rrs-1r{ r. zrgfr rre6 kfl s-eion fq-r+ r

. iq1qr6-fr f{qrsftds-dri 3TrHr rt6-{r{rc qflr wnt grl-TR qr
gurr+1 erd dw fi-dnhd rrffi |

. gqrtrcrfi ftrervrqr ftrer-+-i qrqffi m-q hqkur rrffi r

. HETfiffii5f g${m- s'srilEG-rTf qT'.fffra rTK eIezII Exploratory activities rtft
gqrqq.rft 6qqr €reT{rg ccrqnlilr qri sfu-qr E-fr-c rr-F, fr src RTqr6
f"o,fr g+ htf, rrffi |

e-rlrFft fher+-d6-{iq a|qr.rftrd iF.enr6qr qrf\ gdrE-q-qrd frt@,\,-4.r ffiqH kapl E 4r ff{ q*rq rt.ilfr1 sdr'-f, rrft u-frr6,u} furro qarq-r r1fu
da-a *q* rr{ilq ( t qrtt F{tqr{d.-6} rfrrr rrtfi 6r* rrffi ffir crfq
e-qa ri hsqv FilTFftf,s-qrd rer( r dcr€.n ch s-frastnt frqrsgtrq Ig) gser tt$-q ?Tftrd Rrerfi'fr qW rrt'ra Rrerq rrst hqrfiF6-6r 6-kli5-kTr
q=tM++ qer6s qrq q-d i ra,Trrft Rrer6-d6-drt qfuq q-.4q 

1gru1,,
Storming).rd f mtrlqfu wrq frrER r vrsff RrerdF-6-6-+T k-vn \.i-{ qnr€
gad-q r gurci'd {-+n 6rd sTq s-ffi rt6dri e1ru.R qffr qrE-A ffi

rrftrfl eftrlr+ htftr+r
11



EqqEtx t1a-A-q r qk f\reraF-d6 dq|-{n ffi ( {ft eq-qro-qru fr q-dYfl

?kq ri drr+T til e-6-{ri qttqr/kq qriqr q-flft ffi kEffq t

. ;fzfl .Fil
a

edlzreq+ $ar{
W qt{Tffil-qr 3Trqrkf, q{rst qt,
qre-m-A rrH rrfu sftE6-+1 1Tr{k{ q+emfq Efi( Fffi,
T[sr+1 srtttrm rrqi e-rq-+-{r{ ffi vqq ftT{i, enn rrd 1Ei,
sTdrrf,{I qrt qlm-.n f\rerurqr +s hFt,
qrqqe1-g qrfilTg$q 6yq15-f, rrd ftEqt, qk{K rr{ tffi,
qlerfi4t- {f,{rilzrilF gmt f\ruor .r{qt' 3ilfr I

flflror w<r {<reo i\rm+-roel Brgr{qrd q-(rR o{T\m (-4ifi. ErRk+ tErt64i
ftq-E q;pq r

{6r+r{ft grsfi-rs-drr \qfdq {gtE-d .rd ildr+1 Paradox or fallacies .hl g-m-.I

rFtdq I ?ffii tq-qreff6o-rr q+ffii-f, qqor{ qrr oT"II qfl-ig I dFl-{l {kTI

paradox qrq sftas o-fr rre-u;t I il{rIr qH oe{r stTc+r-{t +f,rqr m {&
6-fiq{ efu-ei I q-{f, q-d}Tr{ft qrM qh +m q-il{ <;mt ffi qrqeqf, et<

T* r{i Tfl-+t sfl sro qfr {d 3rtx sqrtisr .FEIrfl gq.re'r rd *q EE I fr'

il-s flt 9=I (Newness) zFQTr+tt aI\FT q-qd rrffrq r sre fre1dq l:2 (q,
EF-q-ft?nqrurg@r
ffi a:6

dol a.a=b.a Etft1-t , fr rf;qt

or, az:ab

or, a2-b2:s,b-b2 E+fil b2 qildEr

or, (a+b)(a-b):b(a-b) {ulTqo-g rfqf

or, atb:b gArdfr {tr*G r+Fr irqi

elf,: b+b:b ffif a:b tTg+tA

2b:b
2:l
qrttrcqr T6i rrk +ai g n i frrydq I (Arrr{fr Rrerfr66-qrt rrfuril+r Tkr
h-qr"Trq-du 6'Hr-+{T rrd frrtqrq ftId( r fr t*-qrfr-qrqdq Fil+mft qftlqd il{qq
ri ur5: qemr (6ril-{H grffi 'r+1 sqrrrq qh k{ qt+-q I

100 rrfqr sf\r{s Hftr+t

,



zrkTl Fallacies 41 Tffi {+ cf{ il4-cTrt stilfr qM' qrffi,h-orq (q t

qfuE firrc-+1 ftrwqor t-m qwr qqn sqfr{t ql R61 r e-tqr1iro-ert fi c{q

e-e rr;t il q] rr+qr d rrgr g ? ir6 qrrlrnT qq=T r<r * q-r+ 6 Tar q-rngn

rtatq. r

. \rfiIo-cr qrf,rqEl qr.q{r Frfra-t r qraqqr hq ofu qra ffi qffi I

. Ro q-fl s+.ff-n \rszr qr to kq-fi oqn rrtrt I qoqrcml fr qr trqn trd

6t{q-{r qrft E{TfHqt?

. qftT rrura {o ffi rrrc rnft 1o qrdrqr 1o ffikr< etqrd vro t sm
rr".rwrq {oo ffi rrrq rtrft ++TCcr +fa q.rcrqr .{t Eft w.ref I

s) 3rs qrfiFi ( s<-fi-fi-rur+1 h-qr6drc fiiil€. r {q-+1 ilftr ildq;r wrfffh
qqil3=rdR[ |

car+nft ftrerf,f,Forrt { T[.6-cr siq1+(, yfr+ori Wzrqs-cT qf,+i sm-fi
fl€driqr TqR rft zi6 qrnsTdq I rrffi 4rrr-+1 htqrq qsft @v. r

. rrftro f\re{or fuorsqr q-++1 qfu+rzfrrr<m,

. srftr o.trft rri t rl+qrff-i, f\rer6i)

. ir e{ s,rcr hmff { RTars-{ri zr(rn tF.ffi 5596 qqrd6 z

. qr+l sffi Tftro ftrqq k+rs rq-fftaqr tr-d qrTra rrd i 3Trk t

fi-E : ff q+ rqrf,F-+1 sm sqr+sr q\r+1 skfi qfu ffi qF{qT krr{s
ftraEre 3rT\,"T (Erq ff{ il{ cfu fr qszl g63Trd qH qid { Tfl}ilft fl-reffi-f,F

ilfr-il encqqfi Tqrft .r{ sc{ffi ilf, r fr go-a 3{rqrcr.Fr erftr qn dr I yA-f,

q{drdr f{€-( 6,rd-fr-q qffi @ rq:

sffiep
qrqrg lkor z rrfrIr&-q aprffi iyyoiprheer mathematical pro gramme)

Edend.
rrnltfrq g-*rrqnHT (Mathematical laboratory)

aAeqt
?rffiq {rs.Er{{ErzqftqR (Mathematical associatiorvcouncil)

Elrtignr
GEi rdq/ qRFltF{ (Games, puzzles, paradox)

rrftrd qf\rr+ htflQr+r lol



cfqlep.
'tTt t-ftq kq (Mathematical quiz), lftrt Rr(IT;l (Maths marathoon)

wqrtft frtqr-s-f6-dr€ ff ctq 6Fi6q-qrtsdF lrr +rtr-q vfr gr (6{ |

sTr+sq+-drcrTqR 6rfrn Tfrrr.r* srt rd I ErE{-.i +.rftrd t+rq-+1 w< qk+r
erftr \rsa qqrtr'rn'cT{sr rsqqr Glql 6q-A-{r ch qt{ftI*q r hFrq rrnr-ftq

frqrq (Mathematical programme) 6'qa{fi E"Tl \r( g-fljq .r-i sf.5-.t1 Grtr+

rrffi f{+ crf}T Tqr${ (6i i gqr\'+] qh s rm m rr* ffi qrfli+
q-{eTr qfr T6q ?ft{q41 Aq r }Tt4qqr u-r+l y*rrfir eftr 6rfr-A .r+R a-{T{
qn vft <an@q r

{. {f,n€(ft-;I :

+t qi+1 vrqqr ilf,+1 q€ ser66 mft dfla-+.sc* c-ir ki rrft TnrFft
RTen+-d6-+l {ar _rs6{ rr{+q I

. g.crRir{fi iqrwor rrqri d gm-T(e i

. Vdrtrff+ ftierorqr{ A-qr qrurR-d {irirt q-q ?

. .rfurd Rtu-oA erStn€ c& qiqsrfo+ q-qrcq srFFErT iEkrzEkTT

firt6-+1 k+rq rnrg{ q-d z

. {trRrc{+ ftTeTur+T qFf{eiT (Guidelines) 6o +-+ q-t I

. rrftrc Rre-uqr{ qffi q-a5sr f}rer+'& d-+-<i qu-fro-qr frTrt
(t16?

. rrfrrf, ftrerqri q& qr+gtk+ r trff q<ru.l rrftrd ftreTrsqtar 6'{fi-{
6r{-fi-q-66 Rr.ErloFr rrd qfb-Bt ,

qy srr"r+1 FTqr -dqrtqr€

_ gqqs ilH
- Trr-q q-$ffi qr{ *Tc g,r;1 rt
- qr5n Tf,gq rrt+1 a-( q+ fr rq q-{+-+r ;n-crrs ffi fl r T€rrTr

&{ ;qgi-r_rq I

lo1 rrfq 'r sfuero FTifir+r



q;I : { (rEI: I qtraT to ftrfu

In+d: rl&rd ftnrqrfua;6 rpftnr qER
(Improvement in mathematics teaching and learning)

1 sfiq : T( vr+l sr;qqr mrnrftrs ffiqfu( o'd-f6 qri (err qq-dFl .

+l rrftrt slsqtr{ rrd € 1qfu-r;-61 Rrerq (Individualized
instruction) +1 sftr rrd,

qr f{qror{qr rTftrd RreTr+1 r+{ qffi drkc hq+r i}rer+-rs.il
T"r{r Er S-(t{ f\reTur rrt,

rr) rrftrd sr?qrq{ q?t frqq?E+J g-+fd tft s[rt-tr &.p.r+l E-fid
rr{,

s) rrftrf, ftrerq, rr<i g-*rnaIrfi 4T{ 1p16s11.^1 work) ( Er+{lIld i+ ni
(Small group work) di {6-d rrr I

fl-F+S, qr+{, +ffiI, kfl-qrc, h{-qr+R +rrr+r E+rrs :nft r

i. W{ Gnqrfrqrc 
'

a1 qffifrq Bqs-d
q) qkq' rreFT

T) (W4-r4 ( g-q-ft-s-rur

v. ftqa F+ur+an :

+) TdiTFfte?"rfrT 3TfuFiI E{+1 rr6-6ttrI ft.qqqT EifA e-ds-q rFiils- I q-€ T{QzFr
hyq-ilrFqT s-ffi'c-{f, fd-{ es qr;!flq 

r

q) R-fl{rtft6?iltiq rr\r+l erqilqr€ sq+q Tffi BI;q+} H{ qErrd;r qri qfiqr
@tR I qfr rrd=+l qrftr aq kflror rqn66-qrt 3nrR qrfr s-ft-r6-qil qlfrm
ffi Q-66 eraqqa, hqr+-{rc srrnfu qdr€-{frq 

r

. e fgrepr (lndividualized insrrucrion) lrqri 6rfr .i qr<rfi i

. rrftr.r ftreilrqr t l.rq BTfaq-zrfi crftrq ? q-a+i rnim q-aft qft-nq I

. R-+T qtr*rc F,fr. rrftrfl F{ffirgqT .ERI f{+r-q EE ..r+ 3rEeTr .r?i*r+}
E?

1. trrcfi:

{v{ fufuy
(1{ ktd)
rio flrfut

rrftrd qftrer+ ffrtt}r+r
- 1()1



r. fi Fflrr{frmr{ qrftT ft5\r-6r 3Ir.IrrlIT q(rq-dq (Reflection) T'it

erns-fN r sfrrsqr gw @ ffid qh rr$( 1 aqqkq irqq-qert 3T}6-

q-€ qrd d hqm-orq rrrrg?rffq I

. Et+' H€qr{fulsqrs hr!-dr+rt +.rrm+1 qaT66 ftqArl qr hrrqroR fl-rm+1

EaTry qrn{ aq+r hTqr fu.rq sR rrtr q-flrs{ qEdq I T(+1 ffi
+eqr q6 s6{-ffv t

fr h-qr+-erq-ene dqriircA + tq 6;a ? freTff<', s{Hre f}TH-6il5-A drq

*t +tq-ffi ft n r{r k&a vrq +tur E-{rs+1 M q+il{ I 3Th h\_d+]

Frffi *sq.e q{rn l80"gqi $rt{ @ q{qr{ il4+1 erqrfifr-{ur *
,,a< qft@ I fSqpailqqrc r\r+1 * qrqrffi m.GFs-GF 3lq-erqt

qqr+i [+{rqfd Ps+-r5 F+T{rrrfi (Long lasting or perrnanent) @ r]-fr

qdrsfuff€- I

fi qli eretnnrtTrc qi*fuq+] Frffi frffi-m Frorf, qt+-q | fr
hrqE-f,rq qH r*rni[fi Fqqr rms=T qftF-€[ t

A.E,C

10Y
rrtqrd sf\rers' FTel\r+T



. q$,-is-+] ftrffirq;rr cn-ewq 360'F{ft xr\qi ? d.rse rriarq- r

. qd rorr+r taqmqtq f\rmrrcqr{ +errcr rr{fs{ p1*14 f646m t

ert * g<rrrorqre ri qlq q-q qfu-< Ti * nrqrrrqre htlrqmr (Frnn.,

panicuiar to general) aqr Pgf'4-{+.+j uI{UIl ] g+'flaqfe r+i-q-rqr lTaar

ett;ITr(R (Transt-er) +i qgar qu ch fr t qt qYc,-T utqfi-or gq"imn q-gdr

sEraror d, qi {qft i qzrq rd lrn +e Aq, +r<i iqeqrsa cfu {k';r I dr

q'gfl e-+{qf, EMr"r T{q- icrerur i\q-f,rr{q'Pe Lqrcn-{rr fHs + A rri'
ftre{orfu-or{cr t€rtffi q-6rd f\reTur q-rTrE lkq +a $-ca tri
qrm-s vh ilrermac{r€ q-or=@ I kilftEi'qrrnirora qTitr qJf}m flq'ft
qrrr+oift clg4r+l sqqT lH qe u-41 e-drccfu ftreIur kf,r{qr elftffi qttr'ft+1

$rfilto ffi qqqru{. <tq ftr{drq I hw-qqr fi 5rfl6-5 qad ftqAn I

. frr+r-{std sfq qrn{ km qftTqft-a (Motivate) rl{,

. fi-{rfu f}reTor-kfitsqr rseT {61Ttlft ffifsq,

. fuqq"E-+r uRqrf,F irrq q{q.ffifr 9,r.-{ (fr srrcl

. er=fifl{q (Transfer) +1 w'an ilfi cl"i qftrfr aflg{ r

r f4qrq{fi ftqq"Kqr <sr, f}TeTurftc ilrftrirr 6rts-q fi"i ftterf,'{1 efi
faq{+.r er6 Blet-f,qri +-qt c-drsi i t+qrffi 1@r{4q 6qft r-i ? f{ffiq

i{qrE sr-der drf{-f, rt"i asft qr ad Rreror l.f iTf{ Tqflrcl c'-q{r

ftreTur ffi qrqm{r rr;i d-.Ts-f, iTti+s- r rrm ftreTur 4Fi5q

mi ffi'<-rsqr hs{rra drkq rt;iq-s, enfi sq.ffi'qB I {.rq-r

[heTq-6r (cnffirr{ gertoqr aesq l=!A1 r arfurrqra q-d:qfu [6'flrtr

t\rerf,ara-fr qfi ffi{r ftreTor .Fi seltro argq'- t

. q5r1ffi ftrerf,f,sqr{ ffiPa rqrq .rfr fi?ftro ffi'+qrc fcreilT trqi

fi-{reffi korg f6-qrf,.Tr-qT qirq (drnfrtdr (Active l)articipation) {d,
sTK flrc erT"4I q..i], i:lnr"ffi trq qrlm r rffi srfu-qr k6rq qa '.,ri

rrftra qfqrer+ FriftT+r 'ior.



trt e-dEtq+q I A faP.r rfrrr rrft \rsa ksrq q-dlTF1]E6-{r{

erftr rqr lfrfuf+(rq-€:
13 =l =l
13+21 :1+8 =g
13+23+31 =1+8+27 =36 =62 =(t+2+j)2

=12

=32

=12
:(t+2)2

f{fle{tn sffi FS.qr66-+l sEr*F{rc ua-rqem-s+i +s Fr+,rA (k+l
Frrr{q I q{ q-qqrA frg =n(l+r {€ q-fr {dEk{ Frtqrq @s- r

qs erq {s {{+] {fiFrorqre snT-s(qldr w [a+r]'rkrr 
orrrTit=r

Aqr,ffi qrnei r (T+1 cfterq ct{ rFi qqd m FqRr+1 sc*rT
rRrsTA-q. I A (q-rqr {qrilrr qt nqitil ffiflrft iqrer-6-el-6-flt qs fuPai
f{ilsff-rs.qr ftrei-fi-+1 rrarrrfrr rr+-sgr 6q ki ?{krrzrur qH, wrqrqrt
rffiz+o-arri Erft 6281, +s vftro-fi qrt vqqrqd q-qr.rn rri Erffi
fi-6r€ rrq+1 cr5q tri hqqqr Brdq-q q-iTrtg qar-s-gfr-s. I zrflirT gIfrfutr Tq
fdfir+1 s*rm-d 6ml-s-(Tr ffi k+,rq q\.+1 acr€ qrs{ (-{EE l]-ff
yqT rrt+s I BTqf}rilsa-{ qst{F.l-a f{qrrffi Setf-reliant ( Independenr

e-{riid q{A ffii s-ft-d6.fr hrszr+1 ErRt{f, qsil-B (Real understanding) iTrrT

Clear notion ltTkT rr<_t'-{ r]-i qmr q-qrr5 3nfr.( t

" 5rfri f\rerq rr<i emmq fuPd ftE-{ q-8t srfrq rrid Ef,t ueanft Fqrerfi-f,s€r

6ds-q rr{+q_ r q-&+, (rflTrrftffi-qri Csd\rs-cr til'EFrffiecr i&i k{
qrn-sTd-q r fr 1ffi qifcr s-{sh rr{d-e. i {q tildsai ffie rr;tilq r

til66-+i sRhr iq<r rre-+ ff f{'q.tilr6 e-il{rr?rds-qrd srq d( r r{qr
fo-qq1f ymq rFirTC eflfi'tfi qq1 r wd:
- q<T fqPa-qre rrflrrfrq kdrm (Marhernatical principal) {rn-q uffi ge r

- drffio' kFa (Logical method) 6I r

- kqr{ffs-dni (i cdt"trrns{6r {rftr qhq ffirrrffi +drr p{fq 
I

- fr qrs 3rq-*f,{ (Acrual observarion) dEt{ (thinking) r g-d-{rIiIEF

(Experimentarion) f+-qr+aTTff wrarkit q6 1

10q qftn qtlrr+ friftror



- a-rn {+ qh fqsq q-sdrr Tfi-{ u.tra rd r

r rrflTFft ftrerfi-66-"nt ilf,+I t6ffE q-4-d-6'{ rr{ ern-g{+{- trrt dcrfrc
3rdfr+-{ ( q-frrFrrc Frq,+{r EEsft Tr{ Tffia, qqq midrq r sn-t qznEt

frrer-+qre ftrgdq r qta-i tr6qr rd frqr+ ?un@q:
l+2+3+.................+n = ?

r11=r11=1-(l.I)

1a24:2(2+l)
2

t+z+l=6= 
3(3 + l)

2

. ;;(:r + l)
l+2 I l+ +n=_--

2

FnEfu-g rrft @+.t
q€,

1.0 =l - 1(1 + l)
2

tq-sft areffi er.trcrfl n *dr rrffi {-+qrd6-dr otc Ee rrft
irpTfafi-6trr .rfr;A tt

vflmft i\rerfi-ftqrt fr s-fff{oT {drsT+] 5@ sTrgq q* sErrtsl66 oeTrqr

s-fr6s-n f{qTs-"Tr{ rri fr r q€ f{rrq-{ 6ira-a1 qriqr qfr +eTrqr qrqrq

ffffi-f, rrrrr{dK r

r Eqftko wrsr trrn'crn fuPa qaqrqa rrEi *fs{q qi q-m3{tdr qrsFrd

qren #qr @{. t ur,rt qR*a ilf,qr sren sqrdn q?i

6rrrs-{d-( | s<l-d{uliFl mrftr {ffi vqa .ri cfr s?1 q-q I

qffi a:
' wIFIt \'6Tr+ c-u-.fr-( t

. Trrr€mft &i; kE\.dI E1 t

. ar€$n fr qrr ilnsc'lri+1 Bi I

rrfqrr qiqTerfi Fr?fqrfir 1rr\e



. frE\r{T rrdrs-a 3fltrrrcr dcri qlr€n qqltrrrrd uffiB ?

. qi niiro qqiw Br{ I 3flfr r

qd di:
. fr r<r cR r* qri {f,sr {qrcTr< rrftg+1 Bi ?

.- <rTerr+l Trrnnrf.Fr qrftr rr+ E<rqrfu kqR grr{g+l E ?

fr sq-sr +'ar{q cqefrr g t
. zrcrrn ffi ryrrs trcriu rrd qf+-B I eTrft r

M aa:
. fr qq-q o-e-ft {qrum rrt z

. ?T{sr6'T at+ qrur qi< sff,q i

. REqol qrsr6-G vqlftrd'qt' qt+-€ ? efl'fr r

qletl dd.
. (lqttrFr qiE{ qt.F.-€ i
. fr rr<r er+1 afu+r a F+ i

daft{rsfui3Irfrr
rflTrrft fuei-f,66qr{ St v{f,m eiqsil( r e-qr+ni Tn qt ffi (Tmr
rqa rd ilTrsTfrs- r rsttr( F+qq-tsn+1 q'+-g :

cffi €Zd'Fl 6r{
qftrd iff+rfflii f{+ftrd rd Practical work iQ Td t Practical work +1 i'
rr6d E ? ({Errrfr ffiezfr utrqr rqr .rfd-q r

Efr Wql6d.
qfura t\repr-k+'rc orfrffi ftq'rq rrd, ff{i qf,+rd (Small group work)

ftnq 3{1aqTfi B ? srfr Tqf6rf o.d fl rd I rt{<r.m fifi-ecr s<fd
rr{-frq. rr

t. qElrqfiil :

or enq+] trTqr dqrtdri
- gr5m qrH,
- $6-{rsffiqr{w1rqvi,
- ,{r5fr ragq rrt+1 m q+ il rr;r +rffi q1rrs *d EI ? sg-{iq

tG-t erqd\,
loc rrftn qfuq-+ Htftror



Fl:1{\9

{ft*d: srqfilrfrrd fuqur

qt{q: tt{fi fi-f,{cr e{rsri qffnftq qrsrrs e-cc f,ffi sqr.rq rt + 3[g-f,rrfrTd

RTqTUT+] uf,w fr r ero: qg-{tqftrd t\rqiurfir aqqr 6tfr Fa-sTrff-f,FqT

irrenrool srrrzr"I Trtol nlIota 6{ft .rd sf+-q q-i sR
qnon H +'fi affi a5i qE-{s-f,.rtd 

r

giq:"Ifr wr€Ir6-5 qTrkd E{rn kqr,ff-f,G lIfr 6qrn
rrqrilH dq ?,rdq{r q6[a I ssgl vqftrr{ rrdTrnfg (I€I sflqtc-+l EIA

dq e-{crq sq{+1 rrd rr*ttr {'{l-fu qs+r erftr fdqrpffi rrt-flq.
es {q-dr vqrq rrqqr r{q+ wftIri-+1 dfu6r d-q c* q6a I

fr qra i q-{.rrrftrd qrsdoa} 3{tart;rdrr srq-+ft q\rmi 4 qra+} {6-d er6

qrd (ftqq-{<) rrqr ypr6 fl HrlTrt{+ il r znrqi *-fr qr5-d-6-+l q'"qIT{

dkorfrF sqriei rrft\r+r qg uawnffi s[dqr rg(-d rffi (a | ?q-d
qfiqT Eqr+qr qqft\r+r qraf6 cfr c*:rysv rsEte f\Terur rti 16o gG ennr

rrftq r

1 gilq : zr$ (r+l cFc{qr var+rrfi-flF Fratdfr{a tn146-6 rr=i rcru q+d-{

+) Et+-+ kqq aeTr .,r.-icrd sqr{crd-+:I ft1qTur {q-fl ilqR rt;i,

q) clilsrc+1 srqlft[dr Ekrrs=rcFi qr+ d({qr& ]Tfirrdl'q

trrr€Trrffit ffiurq Ti'aft-+r +qm rrd,

rI) ;rF5I, *Wrq afl qr+gq-p.ft fheTol;r-rl-{r ilqR rFi,

q) qi Ytdcrfi rrd',

e) hgq, nrrrffi .r=i r ql sftcre{.Fi r

1. ilFff:
4) qrd:

eqrg tfudrqit ? Y q

rre{ t. 1{ io Y{ 1o

tfrr+, cfrfirfls rq-AE s{6-dr€ i efrzr+1 erir rhcorc{, ETfhI{,
iqF{ (qmrcrz i{rPE r

ffl{fqfuH €t qrrf,fir 6rffii6r r-dtrfrF "EfrqT to drsr

(rI{ : I qo-el

rrfum qflr $6 Frffiror

q)

101



EtrEEEE@
s) qre: ;rrrnr - Fs.t.- r.E <tffirq = x..{ - fE.t
s) qrf :

Ffr.4f, rP) X (tlrlr (T)X ({ (R)qt fGrI ar-r{{ = 
.- 

loo

qt'rq furrrq n = l(t+ *)r
100 '

{r<rsq-ftfr rs vftrvrka qrrs
qr hrqron dsfl e{rq-ilrlrr +rrrq sfu rr}Trtftflii q+-\r6qtdrdr

ern

ar ff;q, fffis, ddr, *, i* = flti?FR Fmfus 3TrH

qile, qdm s[ndri qA mM qo\rs i-E

f. {q Grqrr-<rq : .
zrrt q-rfi .rfd {q[q Ftqr+qn-rs ftilq-afrfuq Br{:
6) qfr+ h{q dqT erlvro vrrlvrrcueeft fficll-6-6

scr"d6 rri aM fuerur T51r, 11o hrfut

ccru6.ri (M
ftrersr T{qr, 11o hrfut

q) sr, *firFT dqr qffiq'E-ift ftrerur;rg+, 11o frtel
qr fil{q de11 3{FkilrFR qq-+] fr{sq Fr+rd ftreTur;qil,11X ffigy
s) isrcq, Fmks, +d{r delr qtfi-+i (il6+1 *{qq

{ aIr{kl=T sqtft fuHUr aq.{r 1 n{ futd)

Y. fuqr k.qrddrc :

iF) q-+6 qE{Ftqd alfi\r{fra qfu6 h{rmq-{ft trrtFIT Et"tTg"I qrrgi { qiqr
fu'qrw+ rrft qrq* sWor rr+ro Q,F++ h{c{rr sqte.ra q1 at dtr+1 wwa
.rat vqn rrd drnsTff( r

110 rrftrd cftrero Hftror



ncr+rftr 6k 6fuqi 6 ? q-ft q/\e q{I {flTFft{s-dr€ €ITA-q t eFrfrqr&qr

ftQ-c rr{-fr( r q-ai a-'T\.+1 qrd q-d cgd-ddrr 6fu cfuqi el-cr r en6r ff{,
Fq-*< qrt r qrfr r. x ?4 r sti zr6i x q-q 6e xi ffiq6 15rmr€ 3rqq

qrf{d I

1 3{Drqqfi-{6-+l ftr k{r€T t{H it-qrfiqrq rRrsTA-q:

ilq kg\r+1 hr v-qo qft qrff q-trfl * @ I s-dwm rrd qrnsT&(l
qtE qrq Pq-€ q-TqR c{S d ,ri orfr ftrqr x fi-tqdzr ds.i r z g+v-r+

@l urft fsqr rdi qilrqq+ x+x+x *z=3x! z {€ |

I srqrr1M cTw hrrr"rq rrft Td{ qndrc qffiqeicr q-{s fukf,or
qftr+1 qS 3{gr-crrs6-d6-+1 virsf,qaft sffi6o q{rs{ o.rni r<a ri
qTIrSTffq I

i d qftq-q-fr-fi-f6a1 Tdrs, rIurc sr qrII qfr T€ dffi.r't €.+Ea I

*"qq r{-d-q t

rr(-fSElrc gnnr fui ',mqt kc h-qr+-"il'q rRrst-dr(:

1 3Trqdr6R 6Frq-dd F+*erlen drEfdlq r

q1 6qr rad-q - '(ffi 3IrzkIFFR w"n ft z,Fr B I qm +rrnm +ru-fr

tH e r ws+1 qqrg x r *erc 6 m. 6 r{i srfr nrrqFrr qrtr tH B
qcq;t qq-g 6 rn. { qt€rq 5 m. 6 | e-ffi et{.nq ofu +fu q.6 iq-drn-q

.rt d uqarq r ncqr ehsq 6x rn2 { 30 ur2 q6i r * dI g{ w.lrrs
+qfl \'scr srrkr ErB ? Ft B{rq.r+] et{s-{ 6fu (-{r ? dqrg +sE 6fu
ofrilqi
5t ur+o+1 &-{s-q :6x + 30 q41 1

qftrr cf\rer6 frtftror 11{



FrE{rq x+5 (+gE 6 EBI
eti 6x+30=6(x+5) r1fr 

1

3TIFIT, 6x + 6.5 = 6(x + 5)

6 q-6T 6rfif,6 ?er{q q-iqrffiq.A-fl 1 effi qqrg afa *qr I

(rllfixcm).

6 *dr+1 Frarrs 6x cm. ( 6 ?i-crdr{ Frdr€ d a-c-qrc 2 cm. crff
qffie +-r<r (&X2) cm= 12 grn. nrEn$ 6A r otrori q-q.q ueJ r

q+fr Eifi {S-+'r E.ffdl {c{r{ (6x - 12) cm Cq ri o ffi qqrs
6(x - 2) q6i I

mtfr ox - t2 = 6(x- 2) Tfr I

i. {€ vqf,cr g$#i-a e-{rs{ wn{ erTd rmsTfrq I

qFqTilif,il :

F) qnT erqd+1 ".rrun ki {+ d s<rdor6{n iqd-v. r

tl) qlil4q+-65-+J *e, [dts, rIUr;T ( qrrr rri dfu{T sde rFi*q r

rr) (riFr H farqr+] ffqrur Tr;ar n-qn rr;iA( 
r

11q rrfurd qfirffi Frtftr+r



qq: c (GI) (qII : 1 qrCr io ftTfu

rfrfd: frtrrlfrrd fuwq rfraqTwfut t qToaW dTftrt

qffs{' 3rqfirrFril+1 ftrqc uq ffiTd fr rl;1 a.{fu'q-+qr r ffinTTqT {tl.f,6-+i
Tri-a g-frrr qc lTqr{nA F4-{r'.rtds erqFn-fr 3mrrq rrrie-{ r iqf! erqfunil

RTfi-.+d rri qai frcrrrftm ftrerur rrt iifi dft6rf,6 qiqn rrfttr,€r

dtt
fi-qnftrfl+r q1r6-$I cfuvtc+or qrt fi +i y4Fr rFiq+ qr665 qr+r {rcran
qftq+r il{ E( fiftr+ Tg-d6-+i yfrrr qft vqo rrft\.6r iqq u{Ere
tqrrffi tqs wqz&..rrrsnd,F ffid rrtr |Tcrqrft.it' rr.im q.td ,

ffiril{r q16.f,6 yrq:qfr Computational skill cI eTr,ITfta qi rrriA r u-r+i

"]fu 
n+qrrffi r<rw ksrqrs fi"ffi qa I qti hqlartdo cTUqTfl+ sT

i\rerqidRl hg\.dnr g*rsrf,sqr q-1 r11 qqft e-m ?n+ qfi srqr f{qfur rft
eqrql=I rrri u* krqRT k5q r

1. gt{q : rrs vr+'I erqqr trarTrrft-trs ffidfuH +rda-6 rt-i verq q,nfr.
6) qo-eriF"(or+1 ft1qTur ilr{r oqn rr=i,

q) 11fi-fi-(oT, 361rn"rflr 6eTr tqTffi ftrerur ffifl a-qn rr.i r

1. m{fi:
(at b.12, a2-b2, x2 + 3x + 2 +.I +frT\,ffir **q-f,6, (at b)r 4t trC-ffo
e-efi q{rflri q+\r+ i-d, q{rfi qq556l Sia cm's

f. tqftqr+qlq:
zRr wrrtt rrfti q@rrq ft1qqfrftaq Em:
zF') (a+b;2, a'-b', u*2 'rbx+c( (a t b)3 w{"-qa] qs-frd(ur rvo ftfi61
q) fiS', qfi-{r{ur, 36rr6rdr rur ffi+rgq+fr drr r1o ffi71

Y. F+qa F*qmqrc :

4') (a+!;2, a2-62, x2 + 3x + 2 ?ttII (a t b)r dgqfc+J s-frrr rrft RreTUr .r+ dia6r
H1f,{r eqd q-i wnsTd-s.r

q) umeri acq]i q-a5ga fuq d-"rrs dtn-gTd-q

1 rn5sit erftr S in- a- row do{ :

.rftrd cftrerfi FTffir+r 11,.e



r;rs +d ftl.{il( Er *tqr qerd-6 k<d-q ( fl-qfi ct rrft x-3IH t y- 3ler

@q r sdlTrrfr-dr€ gi q{rcr @q t q-&+ q6-src \'+'${r idr
ur{tr( | qH s{:-drt qFFEtdal d aI6 @ m-q-qtsr ffier (co-

ordinate) lffi qrnsT+q ( fr f+{ il( (Tlrhl ffi #qr 3{tgd rrd

flnqil( I 3rE er+1 {qf+1 \r+-d{rdTt co-ordinate rq erIrrg{-A-q r ri
hE qf{ sffi1 A?nA q-+1 re ffir {+ Fq-FrdRT +Cqr 3IB( .d
q.rrqaC I 4+rrft 5+ vqf,"Fr crffi co-ordinate rra wn€

ff k{ sltgd rrt vt<r qt q[6t ffi, ard er MGTqr (diagonallv)

Erql(rrt t 3trcr fq-{-66 fu-dl-id-{ d} vW ffitr q-<ai r +-fi scrflq rr{It

\.{ q6fr 3t-+1 q[d-dG +-ffi aqi Ti cQ-{ Pr-m sq u-ffi ti t"
6a iln-s-Ed-q_r

hzrq :

. \rfTdrEcT cq64,r q"F.dFrrn cr{ qsa T.fqlgr Fqqr dNe,

. a-sqtsr R-qqr H[6qr F+d.r s+n +a *+r H,

. qs-cr v{ffij \r+-q-{ri +ncid q-+1 q[f,+i \l-+-q-{rdrt ffi qld

H,
. \rf,q.+ co-ordinate r{igfu +d qqrgi,

. 3IrFn qrfrqr qcn *isr sa: .{ rri crm A-{ qri,

. gt v5n cfrri r 3{tdr 6rd, M qr f{+.rt 6r;Ir fuil'iu, fr vtt
t+wffqilsr

1. elqr€ r l?-a tc :

fti qs-cr qlqrgr 1rffi rrffi oqqr 3rrcrffi qra @ 6 I +fu

ffiqcid dqr€i-{r€ TH qqr@ qr # &{ ? TsEri f{E.A-q @
rns-+gqr e{rt6 ftftd\, ,fuqr+''+ giu-+r rr+nffi frqrt q-.+ rs6r

ffi,ft +S{r co-ordinate Td Errn-gi r \rrtrdrmr{ *qrc{ (Missile) M(t,5) {
3ffi afu (Rocket) R(10-t,t) co-ordinate * ' ,fuq[dA 0,1.... A-cr

gam{rfr 3Trend Erc} sI T"rfrsr Feqrqr qfr t=0,1.,.... il6 gr{nk {qi t

q*:t:0 q<r R(10,0)qr( M(o,s){T.a rsdt=l t<rR(9,t){
M(1,5) cT Tr(a I rvrfir? 2,3...... +e qkl s qr M ( RS* rt-g eruia

frqrcnqr{ Tffi tE6 |

11c rrftr+ qfu$o ffftr+r



oM g+mr+r,fi-4-+ (3t,ls) { (t-10,8t-t2) rqfrsr Fq{sT k{ da
wrqilq r

ilq * d ? 6qs-er.rfd-q r hE +ffilfi +'ert Tqfrq I

qls qffiA r r qqr-ik-t qri s-;r+T T{rt s-{-dr€ r. r + lr{6-B r qft q+fti
r xE-qrg"r sfi s{frr E-qrfr sq-{ri r x + p<-q{_1qffi r4-q-dTg x( s{+.r
Tqra kqdr r+q-{ri y eier rn<T gi unr Riq ern-s{d-( r

rns-i x{y qi sqftr tenid r

Te +nil+- +,qrrs {ilTr{ftqrt tq crn-sn-6}q r

d {trer (ffi s-+rr Tft hq tErqr s-d,'-q TfA-q:
. ffe-ffiaqr€ofuar
. qf( aisdr (x+15)cm r ar+l 12*-4;..qrfr lTC a-&fi sft +fr eE|5fir

dqrt i

qfi-+rur+1 ".rnon kc qrf{r+l qe rqqarq- urrffi q-{rs{ q-{+q 
r

qM gt Tqffi'derT +rt sfi-qlrr+l ch fifrfi {g-d sftr rfr Hq{rr qRUn

Pfi st6i <ilqrfl sqr66 q-fl-TFft-flii ffirg{ ernsTfrs. I

t rrftr-frq e-q4*ild6 >,t, <, < qi fi-qrfu dqT€ +-qft qrd-+T'ft rRrsT{E ?

a-cs-q rrtd( 
r

qd,
(i) ffirr {. 50 lI<I 6-rr 16rr g I B t r+.q q{rs-di ,,r4 B sr

EAcr + rl-a-qf.rs ? (B<r 50)

(ii) rg-{rqTrqrqr 25000 iliq sratsiT fl!ffi{ I elrq N q-{r EsiE Tcft'.rd
F+q r N qr{ +-cft q.r .r{ qt+-fr ? (N< 25000)

liiiy F+orc Cq.\'q fr. A qftmqr qrtr wgs r srrt u 3rg5 qNRi I M
+i <ttqr * u-q qtfiq ? (M <100 T 32<M 3{q-4r 32<M st00)

rrftrd qftrrr+ FTffiir+r 11c,



(iv) \rsa Errcil"Irf,r "F'rq-ffc66-n stak{ r 100 ?fu e 125 (rrI
+'qrd6 r 4Er g{qqT +,nr<n a r srt sfhf{{ t p aqFiB lTi e
qr€;F(lft qiF rrk€ ? ({ loo<E<{. 125)

(v) Tser falrq-{ {d @ e:
25 efq 35 +la aqrdi 4rrlft6', B.Com qr{ qqqi a'qr afrin s

effi q;FTa rcser{ sRrrII"klFIr iqrg{6lq I

(25<A<3 5, Q/B.Com., E/5)

f ,-*-c6ff+1 a_q frqrg{ilq :

*z* s-{r+1 vrqrrtrrod Egm'dr €{d qqrg c -+,-:,-2,-1,0,1,2,3,1 i?fuqor

arrrq g-ffi zFi t

t TEE E EEEE
d (-n-f,dr{ 3nqiflr{i n-qqT {qI-ui I qszr ffir+f are+l rd}flti rrid
3ffiqr{f,r{.{sR 

"+t 
eTr+l 3Tt4aq+ rt{( qffi c-fl*Tl]ft g6.i t

q€ :x > 3 rrgql t 4 +l vrlrrtftq-r slTrd I

faaq:
. s+ q6,TFM qrffi vsa snrlrrrdl qq arffi t

. \rszl s{d-+i \rf,fl{rA 3RFil"rdT l{ffi qd q{n+f \I-6-q-{qr€

srsqrTdr rq ki r

. qft\r+r Bffiqmal3r.ffiR 3flzrqqo d. qB'( {-fl{rift gMr I grsfr H
1qffiw r qt{i I

. (ffi vrfr et+qqfu qc qf,A e-& rq+, crd mfi (qa-"Tri Fi-qft

qtrgi t

fr ffi f€r,fu +-{ft ffiq}T iq.@ ddw{ tFi.dq t

\e. rlttr€[fi;t :

qriq ddsq rrfoF.t dfa+T-d-6-{ta 316 zF;ttF"I ffiq 'drralr€,-F ftie{or .i=i

qftF-Bl z qr66o crqE-{ rFte]q r

1?o
qfim qfirers ffiqrcFr



(;l : c, (iF')

{fttd: qIftft futwt tfuqrwW afir qlql

qkrfi: qkIFr(UI trcl-t

ftrer+d v{q

+,) fd-{, tqr, +lur ( (tr6d cfuTrvr
qt frqfua dT-{<-66

qrffiq {<r6-+i srq-d-r{ k{reAtrsqFi rrrs1

il€ r qrfufufrr e{ruro[d q{r66-+i f€refi H+1n
iF+'r

+-fq

gq4 : I qu-dl lo nTA-d

l\o Frtel
(io k+a)

e-frrTrcc-fr 6qfr $fi (frfl qrt 
"qTftfu ftrerur $rwfrft 6q r 6rq Ps-{r,ffi

cqTfrfu rnfr e-t qt< qrfuk+r uRUlE6 Eu6 rrffi 6 r1q erpTrq fl fr r

tzr*il qrfrfuor'.rrflTrrs {n{q {<-+1 rfr.r q€ : orrrc r{arqt qrr cft
5q a-a-q sfi-6o 3n+A e-*q rrd e.rTr{ hw,{ f{+,rm {&qr d P{-6rE

s'|TrE-+rfr gi-a r ertfr +fr qrfrfr ftlqTur{r (lt.{,ril6 u-ai v-qr qft\.6r 6t r

"qrfutd 3rmti-d t{qrQffi s-qtnarfi qfteTuror qr+ ffim rqm .rt f,ft-fir
aw crqcw+ft (rr€T116 qqrum rri qffi tq-+,ru mi q6-ft qan r u-tr+1 6-fr

dfa{rrs q-ai wm-c qft\r+r 6t 1

1 sfiq : Tfi sr+l er;stt q-flTrrfi-ds FrEiltqfuT onirc .Fi qerq Ei-ffi.'
+') frE, iqr, +iur r ra-r+1 cttrTrsr+1 fuqrur ffifl n-qn q=t,

q1 ftrukf, dT-{qfo (Regular polyhedron) kq,
rI) Euler's formuta F+V =E+Z sfrcrfi rFi r

f. ilqfi:
Frqkr dr-+gar (t-eri^s{, ffi^e-{, ffiE, ?,r€Ta-^s{, dimil.s< r

1/1 qI;I)

1. tq frqrtqq 
'

zRr R-rfl qfri tqtq ffi-ql-+-c{rc-rs fiq+frfu'c 6{:

ro frTqfuf, &ffiffi66-+i BITdTGIT F+v=E+2{t-T qfrqr{11o me1

Y. ftqc F*w+mr :

iE) v{6 "F'r4

erEr+ {qa-drt frE, tqr, +1q r ra-r+l qft'Trqr ire .rrnE qrr,ffird u-*p rd
ernsTd-€ I

qfrn eftrer+ Htftror 111



q) f{qkil m{€(a6 r+6 v[ffiri l/t 3T]er fffi(Trrtilq r fr +q qtqfi ,r{
qrnsTtrq I zRtcFT rff,sr (Face), rrR (Edge) ( EnT (vertex) 6k6Pd frer u-t i
r&+, qrdni Bn-,nqrn rf,r qrnqo, Elrf,tx eq-f, q-4 qqps1il( 

r

TT) rrfurilf,.Euler il r.tr wn\r6r q-q (qp"ft <rr F + v: E + 2 qi qfdqrff rrd

{. I[f,Ir€[dit :'
6) qrffiq T{eme1 qfunqr Rrwor rfr dk+.r tqilq I

rr) + aro &e r*(-frG tqd &rqf6dl qr qtil Euter +1 gr qrar E-q ?

sErfiq,qtrd @q r

I
I

rrftrd sfher€ h{frror1lR



ftI : (, (GI) (rP1 ; 1 qrA io Frie

rfrft': qrBrfr fuqq rfuqrsaftq t qTeqfrart afirl

qftqq: arf,r+rul +{.R rFfir aqrffiq s-<.d6-+i 3r{qt+.{ fi-{reft66-{lii rRrg1

i\rer+-+1 rW +-d-q qe r wrfuftr+r 3{rum[d q{rd6-+1 g*'uq sq{q
q-ffi $H €+qrcn qrfofu frrerur g"+rmfifr Eqt | 6rT k{r'fu
Fqrftfu rnfr ft qt+ qrfufumr qRUnc,-F 406 rrtqd 5 q-6 qpsq q1 * r

s*fr qrfut+ar grr€rr{F (+-€q ftil+1 Efr.r ir€ : orrrq tr{ar\fr qf{ clq

f+-{ q-fr( sfr6 3Tr+A srfrq rtd ern-€ FTq{ f{+.rm e-frqr dT ItrdFE

u"rTr+flft qiu r ufrn +ft qrfufd ft1qTur+r dftorc.s u-ai rqt rft\'+I 6{ t

iqrfufd q-md( f+qrrffi Tfrrnc{fi qfte{urfir qrt ffi{s q-{M rri dfu+r

nw a-q+w+ft wI€lrf,G scr.Ir{.rt qffi tffirs rFi q6ft 6< r rc+] *-fr
o|r+rrs qai tq-qs-f, rrf{qr6r w{ I

1. silc : zrct vr+l er;c{qr c-fliTFftds frafdffa-d +.r4rs rFi (effi d-Bi{
.F) tflfq (qI qf,afqirr frfr r qrtrft +M sq+r iTeII qr vir

Fl-rTT\FI,

q) tiTq il{r e-{tf,+l Tqr, +1ur ( et{s-tl.sq+ft {rirr+l qteToT

.r{,
rI) cI{cFn-f( qr"{fi] RTqTUI aqr q-qrfrTd rFi,

s) Bt-{6c deTr wr6c ffl{nrf6-+i qfu{F{T dqT TIUlt{a-+1 cfrQTor rfi,
g) qirfir qft{d6ffEr4ft qfteTqrfir qrt Tqrftrd Tl.i r

1. flrtfi:
sffiI tq-crs tq?ffi ffi{3i-ar), qrdEr.to (q?aq, qr.?Fi
qag+fr4r,, zFrrrdml arrs tv-&wr* fficei.at

1. tq G5IIFFGII|I :

zr(I q-FII qfti rqqq FrqEfikq srq-:

+') f{5w < qorfq+r rrqrs sqzft q?fur

q) cganri-rg qrrq {ql.ff T+rf
rI) 3r.{6c { qroq h'l1q {qrff g?iilr

q) qitz5l qra?rilF {q?.tr rqFr

rvo ftrtar

11o fuier
(1{ fufu)
(lt fuTa)

rrfurd qftrer+ Frtflr+r lRi



Y. F*qr frur+em :

iF) 1 t{Tq-a1 du66-+1 frq lqoo q-{q rri sR f{q rmrr rrfff{ I

BC
t+gu-+1 \.sa \-qrdri arqt*iil {+ Erfdft qn"r Frfi 3il-flq +10T66-+1

frq-qiiT Em-fi E-q rrfr sqrfrrf, rrd h-q ydrr rrtd{ I

r. F{Hq-1vr.+1 qrd rqn crt arnsttq r rnNa +1 qtdt{E-{qr @
(IIr€TI wrTErFr Tr{.arns{-+c r

E-fl-q Wr+1 u-qqr fflgu-+1 n-qqr Frff qffi ftr
hTT J r = (3-2) l gou

q dqvl 4 2: (4-2) 2 x l80u= 360u

C.-NTq 5 3 = (s-2) 3 x 180u= 5400

n-2 (n-2) x l80u

qt( e-$rq ffir rrqqr rqr-ffi+l nrffi *{r ch gwr+i u-q.qr
3r-{(R + qapq. 1 qfrfr n{eilsqr n6 frE1 ftaffiq-5s q6q;
rqti n0: (n-2) x t80o

g = 1n-2)/n x l80o {i qrt e-dwq rr{ r

s€ qi( q-Sfq-+i qrfrft +1q o rrg
,/

,/ o + o:1800 qq 1

A / a sIer4t cr = 1800 - 0 = 3600/n 6.i qri €q-ds-{ T+ r

1?Y .rftrd yftrer+ h{ftror



;Frrr'r.FI scffl{q r{r1-q a*Tr (qr<r<r s-S,t-{d6 {{ri hq nrqrs+1 cttHrr

rrd Hrrrs{.fr( I

I qqft\-q Ft,Irrmr snqrafir +lun-s crr*t EB[{ I zrftrr qrftr ffif, iFFruTmi

vridTq t*tq ruR .rfr errcn<er dur6{" qrfi FTwE k+ri{ e'rTrq+( I

1. qM fi\-for gi T-qr66-+'r q&ti-{.66 qtqsr E-A iqr ffi WRiq
(rrFrt<R r M Usr+] sndr Ee Trffi qh frys66 Er& iqrsq
qrnsTdtq I

t. ffi< +TTrqfi q,q. 6G q+rgq ilir€ T{q TflEF, tqu +1urrs nw
wG cq rqrftrd rr{ qrnq+(l

y. fi-rs-e-sq-+ft hq hqrr"nq-a"- wqrrffi zFFrnT ir-arg rr{ ffi{ <Ir

stflqc.rt k-Edq:

A AABC: I

=l
)

3{TilR x lqE

b.h

s.s. ABCD: aIIEIR x V=tt6

= b.h

B-

A q.ABCD=rffirynw-o
.,

= I dr.dz
2

l{.e.iI. ABCD= I tsqEI xqtrrraF-+lftq.2
= t h (a+b)

2

s. ABCD = .!_ f{+st 16q55-+} frtr
2

= I d (pr+pz)
.,

BC

rrftn cftrer+ P{tftr+r

Fqw

1R{



D

dl

qf,f ABCD = t ks.EtF6-ft1 rlur-{s-m
2

= I dr.dz
z

C lt2d2

1. 4rftq-d iFr.rdqr k{ nilq irrri d-q-s} drk+l rri ilTrs{-d}(:

FTs{ nq ilrTsTtrq

6r qis*dr h{q66 ( Wzr
trd ern-s1-ffq:

I a 4,i fwr{ t+q q*tnc

ffi
n.

Bffur-qr a+a;-l {ri
BC2

orqn qH {rt
AC2

6!iqr qH flt
AB2

BCZ+ ACZ AB,

(i)
(ii)
(iii)
(iv)

ltq ffin qftrel+ FTeftr+r



FTq{ n6 ilTrs1+q

I

5 A

2 5

l

)

4

?

tt. or qn*a fflIq-rs nrqr€ nqrtsn"i oIr+'R ffits{
@-qr FTqd kfrrfr rr-{ff(r

bR

ari escp=+a+r,i rqRs
41154, 13a6;2=4 x 1/2 ab+c2

3IT4I, (a2 + 2ab + b2) = 2ab + c2

az +Y'2="2

+rrro +rlt 3t16c ilql Ttr6q fr{-irf,F r ffifs-or np+as

nw rJurrs-+1 qtt qtcr u-q.6-q rRd v-qr .rd ilrrst+q I

cr{qT<-6cr rqdr Tfse:{ft qr?rrr6 oFrtran'r T166-+1 9-ftT rfr ftre{qr rri
altol q-qil rr* c.n-sl-+s r

rFIIrE(di:

o,) qTfiT sf,s-q rrftCfl ti-Ts acr "-{TTffE-{ft flitrd zFt-rt-{+1

qQ-d [frrr rrft 6'{ft Rrsur rrd qfu-q I
q) sr1sqilr dqr {rf6rrdT cftetor rrt dta6r66-+i T5tr scrqilq I

rr) k{rff-qrt 1t-+l qrta-d6-+l ErRutr Efsrsr qH gfi6{ur66 EqrsT6r{ I

q)

g)

qftn yfher+ Fdftror 1l\e

D

S

a

B

(



Q;I : 10 (IEI : I qtrdT io nTfu

rft*t: Fr+tsrfrft frtg.rq ffiwfut aaot arffr qql

qftqa: 6rir qr"qft{+ n-r+l qrqq-rqqr l-*q-d ft ftrerq rr{d.ff "nffi
q-{fiqa f+-fl{i ft frsq"Kao q-frrrqr rR vt+r 6l r ql t*oreft euqn
s-mrr rrtr ttqr qscqft al{un6-F rkr: srq qE1 | q+A q-s-flEr?"ft +-fr
frqr4irm-f6 Tdi uqrq rftqor e;{ I

zRr qr6'rn fr+lqfuftr+r Rlilrur qfa{q dsn G-{r{ r (t-+r crsras rfrqkrra
6rrfl 11Encpr I-t d|ffi frTeTUKE-:ft fl6-q[6.{rq-frF rrfutr |

ffifr rlr+1ur hEqaT irtrrlad a s-{+1 e-*rr Frq 0t dl\iqr q\r+}

crsq r sti fr rrnrril+1 CtF, 3r-s-.r+i brqr G.fr B r q-r+1

qie-drfu6rflrffi-dft qft qq (Tqr s<r6crdRT sv cri yqrs rrft\r+1 Bi 1

1 sfiq : zRr rr+1 qqcr e-flTr{ftrs FrHtqfuT $riro rr{ te[c EA-mt.
6y ffiqffiq sqcrdei cftETsr ffi,
ql ffiurffiq 3f1crdE6 Sin, Cos { Tan Q,r?ArT{ rrd 3fl-ru-.tiF

rlfk+ vrr.ft ilqR rrd,

rD sqilin +]q r $q-{fr +t{-+l qfuTrqr Pfi,
q) g=16 delr {h{r qruTpr 1116z[66 ffiurffiq ,,ry"qi gdlT

.rft aq rrd r

R. ilrflfi :

vqrfufu ems q-e{ ffimM, Hrqq-i-c{ r fra, +r*frd jo qn,

#ff to 3{tdr, qrft-{ { Bn-cr, f{Tq-d6, ctinometer cfus*l-('Tr€ f
qrcr+i rrn

t. tq fr,qmilrq'
zl-( qrp{r rrf$ tq{q hqaffirq 5-{:
+t Mqffiq 3r$rd-+i qfcTrqr, 11o ffi61
q) g={fg dcTf {t+J i]IEIf(uf 1Trr€fid6 Clinometer zhJ

trfrrr rrfr Eq rrt dk+r (qo k+e)

lRc rrftrd qftrrfi frenr-6r



Y. P*qr furmmv :

4) r++ wqnft-qG c&relrff ffi+1 stdkE{qr @ rrwr '+' rrd'

elTrs$A-qr

A

faq qen66-+1 q-ars c{rfr rrqaqr 6q$-{ Tfr q-&+, uAr+1 qrs-d{rilri eEil
TRrgTff(:

t qiffi arlc-+rqr rt+r rq iv cr itsr Bqqtt_{o-&-q * rrqftr 6 ? r{*
T-q v { vi <For 3ricra-d6-fi-q-+f sqar * u t

R. fr-q iv rr Got ir{crd{6-qr eiqr r 6rf,r€ Tcdur fq-q-+1 + r+f+.tl i sd
s--rr v { vi cr itfir 3iTcrd-d6''fir 3tqrd6 (s+iEr f+5u-+r q{ E-{ qFr6-6

E?T?

1. ZC +J erftr Sin, Cos, Tan t-d-{q 3qcrd Ct ?

Sin-Cos-Tan o{'arq{ Ird r}ftr+ qrc1m Frqirr

ph

B'l-t-c
(U (iD (iii) (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: FO=
FC

cG=
FC

FG=
GC

rrftrd efueIfi Frtftrsr 111



e-.+fr qq-dqr{ +.rt+t+1 fi-{?i-cr vrr+tur HlF-rG fiTr\Fr qrnsi r p Hrd h +TT

?ql-{g+1 arrow t p/h qg..*-d rrf,g, F{l+A p/h T++1 Sin u ?i aqqril fr rfi
a-d vqo rrd q.ngi I s+rrft Cos { Tan +1 qh hl1-qE6 e-{rs-{ ilrn i
qftrnqr r*(-d rrt crnsil r

rT) yf\reTrff ffi shkq{qr @ {fir€tt 'u'q4 ernqfu r

m h-qr+-qrqqra eTrqqq rr{rf41 ffiffi qRqT qflg=r + qrd qqrs grg
rTi Ert ileTrEFr rr{-ff( I

e-d'il-{I)rt;qrt qf,ql sqorqr +iur ( arq-{fu +M Ertqr u{s-q ,rrri
uqrf,(Ursrnd eK-d rRrsTa-q r

(ft { gqr{€q+ft 9r+qrr+. k-qrfiqrq lls'-qr<r qH vil{r{fi-f,{ kE ftlrr
ks.rqr uflF-f, .r{A(
1. tdflrsftrs + rrtwl ?

R. + ffiffi dqrt-+l Frtqr++*kq 5rq ffi z

t. + ffif,tx {+A ffirr orq rrt+r Brq. z

y. drtii6t f{qr'ffi ffi sq-q qH iffi i
{. zre{r+t6r qrk{ rrftn ft-qrfrqrq qr+rEqni Ggrrft eE{reFr rrf + * o-nqr

rql;r q:fiqilrqf 7

wk yqq+1 sfl( uflFq rrft kq hq{ H :

. TrE Frtqm klvd r

. e-frq rrki srrrm Wf qftfq-d r\r+i E-trd I

. sr€n+i qui er+rro rrq+l flq-d I

q)

s)

A ABC qTE
AB

uln u =_
AC

Cos u Tan u

A DEC qTC Sin cr :
A GHI qIC

a PQR ctl-e

lto qfurr sRTer+ ftT{1}r6r



. {f,T+1 Hftqa-en q-tqd t

s+ fi-{reffi qcr{ {flTrftrdr q-tqd qrf< t

q) mrrnffi s*qr furrrwt ffi g-efi {taqr€ drk{ rrfi+1 +<qI €dI 3rrfr

' ER ztr FErcEr iiErr{ trdT Trngi ( clinometer thl rfrq rlil, +r{ ftqfr( t

g) ftrerfi-qr{ Fn-sqr rr{sffi qTd sftr sgrerrll i+q eir6{"- itq errsTfq:
. 1 sTrq-n rrH ({({l

f. q{sr+1 rq'Sq
t. 6q rr{ rli41 Ert
y, qrd q*r+r F{sn rH fl{, {fsr+t Tqrun Bnfr ER

. Er) FFsd {frqr s-46 qf,dri r*Ec .rd qrnsTfrq I

t. {f,ritfiI :

- ffiurfrrfrq sqcrilor standard angles +1 ilq Fr6rA aRor+] ft1qTqr rT{r (qR
q-tffq 

r

rrftrt efkr6 hiftr+r 1tl



(;I : 11 qrpt : 1 qu-CT 1o n{ta

rfifln: ilff€tt{rra ftrfiur

qfr{q: ilqrqr sTr€{+i e-*rr tf{d fi-d-d-6r d?F *rcr ffi ?k6 r Ei F+*r+rw
.rftrd-+i ti cftcncr rih Fffirpft tsff rrc ? t+ +.t+ffi qrd utqre+c?n
+-+qrff qrqn ffiq lrfr r q+E-<r +& qq srrfi qc-{ rfr i qrfr
snaril\FT ilrrrq+ sTr€{+1 sfrq rr@ EE I

rre f{qmq a-acr cft hfl'ff-n tfi-6 Ti ffi ffi*renr q{rsi qkT
qre-+r h-qr"n-qrq ?6 H-d | il+A q-&fi qffi qrqrffi tF++' fi-fiqr
rmR qrqrr qrr66-dr€ s{r6-or6, sqqr ftr€ as4r{.+, ffirsi dfa6ra-6 Tdi
e-dciq .rtd r ffiranr d ch drqtq++1 q-fi k{'T hi r ers Eiqcfin f{qr,fu ffi+r l-({ r fu< gilw 3nl.{il firs{ ct q-q,

1 st{q ' qq va-+f orqqr F6'ITrrfi-f,6 ffidfu( srf55 T{ qqlc (fu[(
6) tqrha r qrfu TE{ { td dkorcft t\rqur rT{r rqn rr{,
q) m qi6-srm qta-+, cfiror r td Frsr* dM ftTeTur

T1lr ilqR rrd I

c. ilqfr :

s) tqrfrrr, crrqd, srJqT.6F

f. ts F*qrfiqrc :

zRr vrqr.rfti {q{Er tr-qr+erc-d6 fffikq e-{:
+t Wr r criErj r@ r +<rei, 11o flryfuy
qt @ ?,ri6sr+1 ctrfi, cftn-fir ( td FffirA (i,o nrte)

v. f{qt Fdcrffrc
iF) ?rq p€!tr1 tqrfqa qurqq rr{ ftTfrq. r tc5\.6r ffid-66-d Vf,{ (rrrdqr 6dr5-f,

rri {.ni sqa n-oram vqo rr{ q'TrsTA-( 
I

ltl nftp6 gffigr+ ffi116r



1900 't s20 1960't 940

fre : qo-e M qf4qqr wq1 rrir+1 geqrrq qqrgd
. 1940 qr 6fr3{tdr q}.as,rf6-6 gEr({ rrkfr z

. 1950 qr 4,fufcr c]-r+,rc66 gHrdr-{ rrfufr I

. T{ 20 affi 3rEP"rqr T-qr<r r& Se.+'R-f6 sFrr<;l 1Tg ?. sFrR;r +kn q-{t i

. M+rqr 2000 { 2005 {-qqr fu-{ qo-c tq.r s-frrr rrM a i
e-efi ({e-dri qrflr+1 vild-rur * \'sa gs-cr sErdruT qrj tc-.cr q{re-{
{rns-1-d-q( cq-d rrd qft ernq+( r qffi Mqr E-{rs--{Ti crqrrs qH
firs{ qrngl*( 

I

il{ f€qd qrJ iqr€ kgatr1 sq-c-+1 3{Ttrrqr Bqs-q-{r{ sIInfu {6rs{6rs r

q-ai Cszt fq-qr-dq-+} T<-firds-dr i v-+.rr+i T€-+-f,F tqrg\r+i B I

I r&+' fu,fuq-fir Ttr€A 6fr oft rrm ffi s r

R qfr M6i qErT 2400T<-fi-d6 rTrI s.+ Tft-fl 1ti-+-dr e-cqt fffiq
errfu ilorrq rqqrs frai{ r

qr +rrdl
rrrq+)

rfrrd qftrq-+ htftr+r 1il



Er) qrftrm [€ silflur66 q{acr fits-{ qrnsTfrq I sfut qrgqrJ qilr€-{ct

T{srtrF qh q-qrsq erng{fr{ I

e) Wr r qr{qri ffirs{ eqn k{qi qilEt-qti {<nm eomv rFiilq I

s) ari+q rrq-i-qrtfl qfti ft-qrffirq
l. ffi{r{t-f,6-drt {/ir (Eicr k}Tl"i-{ qft qrqrfr v{iln fu dffi

(rQqr{.s-qli 4ds.n rRrsTtrq I q€ : 3Ik qkT {$Eqr wi qfA e-A-6

qfu-$rr'aqri ffi ofu +qrcTrd ?"'iri e-qn rd R't+-E r

ilfuq rfi elffi q.ft BIrd {{iA ftfi qti+1 il.qrs Fffi

erngTdt€. I

f fcfra:+r d'qq4-oTr{ arrange rllls{fr( I

v. fr arqrqr-+l crr+, qfta+T { t-f, Fffirir e-rns{+q I

E) +d h-qr+orq-qra fq-{r'ffi + Trqt{r Fr"g i fr rrqr t* hqrfinc (drqrqr

Hl d rrq q-{dq r qrffi e-qq-m rrfffs. r

s. r[flIrc(ifiir :

tdrurrffi fiq-{qr 3TETi +i q-r+ (situation) +-scr .rft srfl-{ ffifiqr
rqd rrtA-q { Fa-t il?arq+.+i ctz-fi, ceas'I r t-a ftr+rq-frs. t

liY rrfrrd qiqrerfi FTtftror



Rll:11

rflft: <eqrqil fuWt fqrrzfrq aaqt erfrr qal

qfuiflt: sprrarfl ksq +m qqcft m Wimqr s+rniq-6 hsq r+\rmfr f4-qrrffi ct{
s-d-rr66 rRrK {s{trr-cft artvrrf6 Pq rr* (-q I 6i-d tt{fi fiq-{qr At

ttrdo qnTri-{rn + qft\l-+r Ctr{lq*: cftfficr a-tr ilmr m a-*qr I erre
qr*qi +nq fi-qrrffi scferfd rlrrm{r 6td +f,r i snfr r rd
f{su-+q-66-+1 qrqrq Era-firft rrffiq il{.n qft qcrun rFi (ffi
crflfi-f,qr +rqr+n rrft\r+t E I rRI e-{qr 6rfi t+qmq il6{r (fu\rsr
T{sE{dft qraas +-sft rffi qnqr ir{ qf+-q rrirErt a-qs-q rrd r

I silq : rRr t-r+i erqqr rflTr{fi-d{"- f{Frtf,fuT or46-s q;i qerrT FiBiq_
in) yftetol < qrkkf+ Tfterur (random experiment) d nq-q*

q.flrs-{
q) (ETrqff(qftft T€s.+,} qrt surrq-f,r+] qftrTrqr ffi,
rr) qR:g{kfi Fi*r+ q-r+rro-+1 nelrarflr Fr-drm d-g ffi

y{iFr rr+,

Er) qqrfh{ Ea{rf,6-+1 (rErrardr ir+ra rrurt Frdrm-+i s-frrr rd r

R. flTTfi:
Itrm,r, k{i (spinner), 52 v-f,t drq, u;r, vgrt-Gir, ril& rc I ?fu 6
grq +ffit s-&+ q6qr€ \r6ffi <tt r

1. {GlI F*qrtqlq :

rnr R=rfi qfti tqtq i*qroerq-rs ffaqq*fii-E w_:

(ItI : 1 qu-CT to me

EF') qfrsilsr r qrftk+ cfreIur+] BIqil
q) (Enafdr frreIurqr s{rgci c-€6-+t qftqrsr
?T) (rEIrakIIiDr frs r rypa fog5q

Y. ffi f5lrmcn:
o) Tq-c,rrr ffid qmrft6{"- rqrlur sftakarqz q-qrs{ qftEi +€r tqts-+l

gfi a-+n r{ msg+s. r fi q+ qftqTur+.r sil6-{0T (1 rffi qq qr;ifr-s.
qccr (Ii ffi qf{qr e.II\+ q.g I unbaised dice rrgr$i qrftkp qfreTur

11o ft1fu1

rvo Hat
1vo ffia)

Eql
qftra sftraffi Frtftr+r 1t{



q) qETrqil ftrwqcr qrgi fl-<-d6 te.a eTn-s-{+( ( T{ilr rtrdTts-fr rRrq

sErfiq-qtt-d e-qd rmq+( r

rr) TTirrT qrTsR4, FrQu-+ q--{r66-+1 RETrc4f,I kfird d-s ts-drm r*{r
rrffi gfi61q 6;qIFq rRr{ T<-d rRrg{d-( I

q) il+rrt efirfLrf, qfirf,cr+1 qglraril F++ra tm F{-dr<-+l T*q rrffi
gErd-oT 6qr5-m .r{r€ v-q( rRrgT+s. I

s) srq( Tlf{\r+,r fre aeTI rjsr{ fuar(frr s-fiflqr6-6-+1 1eftfi ftf{ ernt
eq-d rrt iln-sn-*q I

T[f,IIG[.F-{ :

tF) ggeT gffd{oT k€ ffim-+ (Iqrqor (Theoritical probability) r q-ffi}Jrd

(II+IrakIr (experimental probability) +1 ST{dr q-{qTqffr{ I

q) qft .fe .Iel*i(I A : {1,3,s}, B= {2,4,6}r c = {2,3,s) Erd?nf,F st lTi p

(A nC) ofu aqr Fr+r<d-( t

ltq ffim stherfi htftr+r



(i: 11

rft{c: gqqt trilqH frft (Problem solving method)

(rI{: 1 qrcr io ftrtg

1 silq : zRI vr+1 srqqr sdrrFhrl; ffTEfufud a,r4ffi rr{ {er{ (tot :

iF') Trrr€fl sqElr{ frffi qftqq rei{,

q) s{sr rrqr4F fak+r qtsrd.F gErf,(qr(Tfilf, 6kTI\FI I

1. arcfi t

6rffi, qrqft, ffig

1. {q Grq.qaq :

zRI q?rIfi rrfti t@-{q rfi-qr+-drrf6 Frre=*kq da-:

6',) Efc{$q r sq-&fi{ur
GI) (rFII sqErl"r ftfu+r qtur66d rl<-fi-fiur
ql qfu-rro +r{
q; sa4l vfieu

frqr fuirtatl :

f{qrdq ild-+1 rrftro f\ruq.ni g< qo hrurq hPa-rsqir q-*q

.rt errs$+\.{il ei ? rri qen rt+ qrdd s]63rrd qirrq r rre'.Trlfr6-5-qrd

wgql ft1qTur ftftrf,Fqt-t tFrFn {qftIlq fuFa' qr iif-fi rfr
sIlnts q6rsTfrs. 

r

1. srrFTI qqRrr{ fqfu qffi T.d frfu fr ? T*rqr nn rrt r rrqitr+ sv-rr

Fffirffi FT6+'ffi s-{ild rrd wns-{tr( | c.tr{Fftr6-,4 3{r-:{rHr hq,{
Tq( rrtr€Acfu '{nrett rrrfitlliT frftr+1 qsi' +1 {tqr iirE q-fl{ (lecture)

togffqr
rrqr (ssr rqa u-reivto zle-{rfi q-f.fi,

qmflfr (qI il?ztrs d-+-f,{ IIft fr grgr+1 rq rr{ il qff'ar{ rrfll

flffgi P4P.f-{t i qrcqf (qrdT;I hP.I (Problern Solving lr'lcrhorlo rThd I

m kPd-f,rt 3Tq hs{qi' 3{fdfttr rrtltd f\reprqr c?EY."i qTfifq | rtfi{d

fr+I-E-fi qrftr {fl-"fl1i ?dqfodrli qrT (lntegral part) +r rrrqr qt+ ift-A t

{ffirrg rrftra ftrsor kar{ h-qFnirrc{rd q-{qrs{ qf'+?q r

(lt icid)
(u kid)
(1{ fuTe)
({ fu+e)

Y.

i5')

qfrn sftrr+ frtftr+r lis



q) 1 s6qr{11ro-qr€ d ct{ qfu-fiq srqr sqrdrf, Td tc t-{ q{nr ilFrr€i
Tfuq i uuir qa q-{ T{oT lqt'lqr sniifl ? i[q$-q .r* wnqdn r

rr,mrfinT-qfC qrq4T EJ166-+] aflfll{ql George Polya iEl.qr gqlql=r Ti
ftaq qpq q-iq-f,oai cErr<q qfr-.'T qf€q \rq q(qr rrt ha +-+un Frwd

earc@q( qrdqz cfr q"rrq{ Td'eT|l-s1-dl{l
tF) S-STfrtI rl-i (Understanding the problem)
qt (qr.rq?Ff d-fir .|{rgi (Making a plan)

rly M ui lcanyout the problem)

t; qftqrqar{ qi-A (Looking back)

TFreII TrrITEn=|In polya 6,r Ckfr d T{urn {l-.Iiftrfi Tr{cq nt<Eq.{ I

.F) slT flfr 1I{( IIi zErd-{6 -

" vrsrqri qffi qr<qr fdinE-{ rrd qrn-si I

. d q-tr ilrsn dfi;rqr+1 d i ,Trdr ?nTq4r q1166 d d 61 i rm
6rnga'

. ++@E{424rg**u1ffir

. ffi +t+ 1 qrqrg-{ Ti 1

sEr- (ur : qft t qta tq-rn f k+cr t fra qq cr+6-{ xi loo 3ter

tgrrnT ioo k{qT sft q*r crdiq i
wn-{rt 3Trcfr rr<q'r r{+qr rrd,

. {girn t k{qr I eila qv mri r

. 1 qq{rfr loo fuq-qr 1oo *a qa vrta r

. qoo 6qri loo k+qr ioo X loo utA qe qr{U-q. r

ul +s{r e-{M{ c-{fr rr+ ataflEs -
. qrrefl qsa dft-fir d aiqr eattem) d{ I aiil *q

f<.s\r+1 sfi€qrd]T nrd rTrn {qrr yqn q-trt fi-ER.rd st+-q I

. (IreII vHqrT+1 ffi sqrq il qrJ, .lq, F+* qr -$d (table) ilqR
w[r

. ffi sqrq d wgo er.{qrt qrns{ I

. +rn sqrq fr (rretr {-qrdr{ c-drkErd rrt erq r

qr frqm +rqfqq-q qi -

rritrd gfuql€ lfi?fr,rd;r



. E-{E\r6I fr-nr{rd6 d-q-{Ed i*rrft +rqfqr{ rr+ t

qr ffiqi+
. (fl'tlr{Ere qTkI sfl mnl\r+] Irrrsl-cr qffr a-<t fut qffi iili+{

e+ r+q n\r+1 FTq{ Fr+'rq qf{ ilffi c6qwi s r

fra : emth-f, i !rq-fi-+'-{ur fti qrds-{ ( ftTH-6 *d {rr,frqr sffid
|EqqT<qr€ si-& qq rIR-d F+{r r{-ffqt

rr) {rfY sdnq-d George polya * q51 q{urrs'mr{ eqr+ql (rfr {T+ (l{tilftEr6err€

fuq (ssr+1 gqrErn qf,r ilrns{ ilnsTfr(l

{rr€II : qsil -+tdsTtdr a,i (-q I

(i) TEr€rRirr ka q-qr{r ?r{qT gsT q-fli+ ksTT'rrt
. lxlr{i-qr6td+dq6-1 ? n =ts-{i:t2
, 2x2qrfqr sfu +t q6-1? F+l = s a-.i = | + 4: t2 +22

. 3 x3Triqr rrd r{i Edt,ffi = l.qi= r +4+ 9: 12 +22 +32

It(rsl stftIrGIT aiqr Gattem) f{snsur rrd,

3; g arfql mfa {Ii qqa I
+ l2 + 22 + 32 + ............. + 82 :204

(iD k{ dt{ d-firi-d iiri qurqr rril,

I x I srt +tarrn qqr zrrf = I x 1 =1

2x2s+ +tarqr qEcr ql =2x2= 4

8 x 8 {ri +tarqr qqr zrri = 8 x 8 = 64

qqr ad - 204

{flq];T qrfl qrftrs$ctd fua qnr,H Ff{ Fs-rTR .rt r qfr
(k{rqtz cfr {qr'.rn f{fir6{ tlftF-f, fu i uaqr?rrc<iq tq-qs-q rFtEl( r

rrfqa sfuer+ htftr+T 1tt,



t. !$r{ftI :

q6$ffi fr ur o-d Enrfr i qfiwr rr{ ernqFiK I qT+ trq sr{6G rrft
gffi q.qr{.#q q{frq:
?F) ffisr vflttFr hRr o,d ftreflr faPr fr t

{4) rrf,rftq vrr€rT vrffirr+1 6rrrrT q*rrqr 3Tr€fr qGr6F fr * g1 i
rT) 3Trr+1 wrff ilnffi sst.tr' qrtihl, gn oPcr rrq+t Er eTq Tqqt

qtT6F*fr61 i

rrFrd sftrffiF t{tftr+r1vo



(.I:1v{1t (rt[:3go-dl

1ffi: (rI€Ir gqfEH fdE (Problem solving method)

I stt{ : zR[ qr+l srqqr q-flTt'fi-ds Frafdkd 6tfa6 ]r-d {efi (tr},{'
i5') (rIrRII {qrui{ hP.r+l vfrrrqre f}rqq rrd qt4-i {n[ftq

T[€TT65 6KITiFI,

cr) iF$n q-lo +J Tftrd qr{4TR-+-6r sf,srf,G-q}i sf{qt +rqrcrH

hfU-qrc ftrerur.rd stsi glr€rr6o q.€rs{,
q) q-rgl gqRrF{ hRrfir qturrs q-*rr rrft .rft'rdI4

ftrerq rd,
' s) r[ftril RTTTU|qT (l-rr€fl (rEflur{ hftr+] c-f,€ EkITit=r r

1. SIf,fi:
?FHr q-10 qq-+r qftre-a cr{qTR-+-f,F, Rrer+ Friilr+rro,
+r*et$,,;t-qfu€ qct, lTrE-{q-{, tfi-6 sr{inmr flT{fi-d6 r

f. {g frurcfrtc : .
zrci (Frqr qfti tq.rq h.qr+.ttrq-rs Frqq*fuq 6{ :

+,) qfult +r{, sr{trs enr{ tffinftq wrst6-6 q-a1-gi1 1;o Fri-e1

q1 qfulrd 614, gt1ft-+ +'d
(cr{q5w+-sr wr€n66 q.{qrcit 1v1 fufu1

Ir) qeq ftruol t 5qfrqor (Trrt-€IT (rrrrEil=r

hftr+t rtrrrl n qqr :o krar
q) €[ErrFeT ( g-q-fi-i5.{qr (1[rr€lT rrqraT{ hPu-m] qrsr (j{ frful

Y. frr{c krwr :

iF) q-e+ q?HFl)ts-er€ qrrsr (flErn hftrere vcram .Fi qr6i fd-{rf,-q R-tq;i :

T&ra |}1qq+1 th.cr.k. aelr l{rfu n-r+I gid 3i-dr rrfrrfiq Trsri6, EFIfs"r i

Tqrq*( r c-61{r{fi-66-i E-{rg6r wr€n66 \r+ e,r+iqr €rcRrrc rrd asnq 6t
(l-rI€1166-111 3Tr{ffi6' qffi{ Ir{ srn-q+q 

' 
35q, sffi qiqqi-r qqrq;t

s*rcr hrTrd{ rrft fir6\r6,r rrr€n66 q"a qr{t-6 6Tqr Bf,flFq rft [&fi
T{aqrd qtqqfff{tdr qfl{-frq sr<qr6s 6-+d rrft y-r(a rrd qrn-gr+fl r
3{r4$zFrirrTsR qftqFfq rt qrnqilq r

qftm qftror+ f{tftr+r



A-fr qtrft-q srr-€Irt6 (s-fl6iur+1 ilfrr)
(i) rrq d{ t i\rs ffi eilFr rrq-qrqt-e qrqn +<r 20 sfil{Tf, qa H r ts

cftrrd i-sT sItr f{i Grrl r rrr €lTfr ffqt{+1 rra'qr qH n-<t tyo,

ffi r vta q"z FasrE 'rt .rtu rri f\rs ffi ilqlT+1 qaxr qa Ff,fl-E

rtirffi t-,nqItr de.dd t arq fo d d( uet q+ dcqre ilqr+

ffi tnr-r< q.€ ? fa-{ ? sf,{+}:fu.tfi-qt
tiil t* qri-tiq crq F{-ct { fr{ Ffifi q-tq ltisr cr{ iI, (l{ gs+l rsqqr qR

Boz< qffio ff,q p,IRr+1 rrr6{dr€ rrfraq +{ q$ rri o-{ft +q 6t{r ?

qqia frc i+r< t qiq ka-r qn {tq rTfsr r(r+1 3menqT qn tqr< ;nsft
qq qi+-an t

1iii1 vneira +i6r q\r+l cfi qrH ({sER) qI ar+-fir E-aB +-fr 6fu f{qi
g+ u"a rr\rfq. r mrffi Fr{q q..t.flR +tart}rr c}qr .rqt Fi 5 { hEifl
6. 5 6-{ (-t-ax) ffi r et+ +tarqr cS \rsdr fr+r a r rn-+ frfrqri
hw{q*a I g-4tH q-cn-d frdrqr qtqvrr q\-+f *q 5fui q4mr erqr

e-ia-fi +.tflqr A-cat ilf, r m qn*t +tdrqT {-4r ffi erqfl s-t s-ff
{-dr}+tq offi r+-q RT\r{ qn rm q-4-g +fu roq f{qi Hrfficr r\,-+1

flrqr arqr t

s) l. ;6grrqr rrftm 3raqrr{ rrEi {trqr {rIIErf{ hftr 6-.{ o.q er+rqrc 6-{ft

[frq qd qi6-.r1 t eq-ffrf, rRtqatq r

1. (flrrrlftffiq;I at+- c{dqr 6e{r q ?fu 6eil 10 l{ET+l rrftro [itq{+1

cr{qT€Er6 qrsur (Tf,qr gs-cr 6er-+1 ci .ft iffi(or Tr{*q c s-e6,

{{a-dlq ?drcfr Pq'qlqr qt+J "Fen+1 cr{qTflFqr rrErt+r srerrs-cst. 
Trrr€ir sqrilrc ht.rarg llrmq .r=i qH (c-qrilG-dri q-€rs{ RrnsTfr-( |

Trgdcr flq qffin ermqqodr q:.{flr Fd+t rrfet( I vpfr q€ra,6r

srqq.rd ilTrqd-q r vgt-+t rqe-r{"r vfu 5sqq"r Pqn

k{ qrn€Tfrql
rI) 1 116Trr[166il il-+d rtt6r srgrronrt qffi g*ff vffiH 1lrr€Ii srIIaFI

fuP++r qn q{urtr{6-+1 rnurq-qrz qf,cT (ec t}re{oT Td qrtrc-{-ff( | qec

ftrqq .r{ ilTTc-{r qd v[6-qrc \r+ q-il41 rci tr frrte +eil e-{rq{ rr+

1Y1 'rftrt cfsrer+ FTif\T6r



ilTrf,i+( | 6eIT {-"[ffi qtg [qtcl-( iFerl+J sTr.rt qr Ysqqur fnT k{
eTrrqaE l

ftarrrfi-ds-dTt 6snqT (eq i\reru.rd errrsn'qH gcTrf{fr (rrr€lteo :

. qse qtrt-flFm-d Et6 800 rm. ldffi s-fr{ ,l-{c-d, 1s6s KIn fEtsE
11tq-q +iqd r 1500 Km. Riffid {ffitflf, rrffi | ft +rzi*: g#srq
rrtqPa srE 6fd gft qmnsfu g+: fi-aeit Ed-dF q+q-.+ .r{q-si I

. (4+i s=mt 600 q\r+] +qT 25 fu-z Eiqr qcrsi qszT uEr+1 4rfftq-+

sqrg r5ffr frqr ?

. qszr *cr 6.5 m qrd dffn f+-flqT qifir\r-+] E I dft df+i qfr

tM qffi g6 T{r Frffir g6 rri ffi 6fu qft w rr$ erot I
. sfi eiluR sfr vqrnrfl{ tqr 4-{qr G:q] eqtqFeR q*rq r t{-r-dqr

h,1w+1 ehsq (qrqr<rr s$fqqi iffi 3{rdr EE I

qqq s1166,{Tr

. +en uiaffii qH 5s*qur H il{tn 3lq-+{-i-a;-dft {g5-{r+1 mfu {q
{q ffi-qrfi-f,rc-+1 md .r+,

. {rfi { c-[s. g+ ce{ B{tflldEr 5qqr r+ qot{kffi 6TEn trqd
.rt,

. (rql { ffiqr qerd6 ,fu-<T rrnlrla.wfr r{F{T (General term) rrirr rrrft
HE (Specifrc) T{{t,

. ysfrqq ffi rrr+qrqr r+ qsQqur ffi Prdqr flqEi,

. ysmqur qrH { {ali sH+ tilqT qrr ftSd r ffi +rg qM

. ysmqur grET-++1 rnfu rrrr @, h:.r.ral sqqr *fi,

. \r6[c5qr lu t etdr {td{ TtdT {r]It rri Ti qrf,+] qr{ ki,

. ysmqoT f*cr <-+q cH { {'"rR rrtq+ qer+} oqqr htrrm{ qt qtril sffi
ceT { cfu {riR.rtci qu u;iq.rffi,

. 'gtr.r\fi ssq 1e6aqr ftqtld I

hq yqrra-+1 3fiqraqr rAnrtrm qT-d q"n-${-d-q.:

. + {a'.rfu-ftq vrsrrs srrett vrrlErFr hftrqru t]ruq rrd qfuEq r

. 11rrgrr sm1r6 hfhErd Rrerq .rd qH { ;1.gffi rrnrrfrq (qsgr fr
+-d Frqar Eei t

qftra cfYrer+ hlftror



. ;i qrsr qqr".lrq hP.rqrd glqTur rrffi orftr ftrero r kqrffqr erq f,rq

dqr emf,f+} 3rrqe-qtnflr wio I qd Tn * + Aqn ?

Er) Feirrdq-ilfr+i 4'enfl grrgr gcr.rlq fuP.t-fi trmrrErd ilre{or .rd *-+-fl qrE-<rFF

il61 ? Ef-rrsq .rft c-flTr,trr{6-otr€ uqfltl.a 6.rqr sr(n rrd a{rq*( t e,{rffi

dqidrd hq{ vft anrt@q r

wrsr (qrErH Filtltlrc ItrsToT rm rtr{rgr6-{ErcT rrr-T ar{gR-{I $.niqr Eq :

. Tqi Tqt glrsrrs scrilr+ rr+ qftroH +qs,

. 3{rcil dfuq-dr eI16q ffisr sqr.rrq ri qrff {€i,

. q-qi s[sr6-F scr".rn.Fi qH t?-d rA irrcrwfr q(€I,

. 615-{ wrsr sqr?rr{+J hka fei".rR s.a,

. ,r,iwr F{6rE q-€A,

. ffi+i +r arfr qrr{qq tfardts,

. fuui{r(q-{ errdr+l k{rfr Eq,

. *td-fi ffi-{fl l,rrEqt qcrftrm Td (d ertrf,r+1 Fa-6ru ilq,

. qre-ErPdflqr qn qrft e-srm u6*{r rfu r

wrmffi ilfuq E{+i effelT .r* {tTrg{tr( 1 41q1 ft1q {+rs-er€ ernm

hq (t+-€i:
ml P,nq"Fr ur otdr qrruir z

q) B[il6-c{ rri(.+.r $rd{6iTd ar* uur Pqrerqcr q-frrrqr Hrg{ qt+-€[ Er

sfu+{ I sf*{ rri fo-{ z

rr) ilrti{rt errw+1 @w oi arcrq g l+ i

{flni({nr :

s5apfi-55-qi' {i+r[+-6{ f6-qr+-drc-{rc i rFtfr( I

lYY rrftrf, eftrero Frtfkror



(.l: lq

rffi6, {frrt fttqstsr qrt arturaF qFtG

{rI{ : 1 qu-CT io nTie

qftil: rrftr-ftq k{rg qd qtrdrq nn { dF{ Frcf,{ qf-E-d SMri st+-ff rra,+til

qHi fu-6r ar< < dlq qfdqi: F€-firr+.r qft fciuR il€1 | {+ cf{

fq-{rs1iro-qrt hEr mrq rrH fd{rsftF-6-n ;rft arrun ar

{qa-6r a{ flffi. q*+r trnun Er frc{rr Wt cftfild fl, f(a-{r E{rd6-+i

turfua +rqq {rc1 ( T{ir qftfuif{cr cd-'r 'rt r*E1 r Et+, {di ftqq-d<

i\ruq .r<i'rriqa Riero-& qrt qTar{{(T qrsniq {'.Ici ilf, | 'kqr{-6o-qrE

;rqi tmw qI {qa-+] 3{si +.sft {mrsi ? o- a 1i,q6 +-cft

q-irffizrrtd-rr cr{' r +-{t +rF{T<rrgr'ri i +"qft or+q (rd ? Etd d-6-+1

rrftm RrersrqT ff =rrurrs cE-€Tt EftF{ I zrq va-qr rrfrrd flreruror ff qR

orftrra[d q[r6-r ottqr srqw qmdFrft rnrgi rqrs qt\rqil a t

1 silq : zrut sr+1 rrocr q-dlTrfrro Frqtqfu( otli T 4 qeffi qt6{'
' .F) qftra f\reTur+r qR all'drortl qe[f,s-+1 cffEn rFi t

1. (Irff:
6rffi, fr{t, e-t, wflq-{, qrqqtd F{-c, cr+.i i-c, oilqsfr

f. Tq frqrfrqlc ,

zRI wrlrl rrfta {q{s Fr-qr+-qrq-rs FrqEfrtqq in{:
a) qfuf4q{ h-qr+-erq (to ftrtd)

q) F\Te{fi qM rrftrt fSleilr T|-i ilM eltcr {fteil 11o flrtet

rr) rrftrd k{r{6r qR elTaRTT wrqrqri 6-d$q (R{ fuie)

s) rrftra f\rerwor qK 3{ruRTt qe[6-6cF[ qrtqr uqs-fr (l{ kil6)

E. ffi f*.tmam :

;F) wrnrftrcqr€ Frqfufuo YFtt6 Eqfu-qtT 5qqr dft gfi-d{il-fr e'r"{'tI{{5-+1

etrff{ srEl"t .rrrg$irq- r tqfsm ftrerur{I sl( e{rurc{n qerao-{lqe.ff

flIftr Ys-JTfu 6qR rriqf iTrftrt t

. dcri cd ftq-{ e{rE-fr k{r,ff +rc tcr'qfufizfrrqcranr+l od ear-Ed-e. <

qTfr(, ilcrffi {ftrd hsq 6&{ ilr<um qr qFilfr t f{-{ i
. qH dqt-*{r k{raffi rr&rd ksq o-&< rn-;een er qti-d i fuq I

.rftm cftrer+ Frtf\rdr



ilq @ qffi (case) +rt+dqr i-Q-r ar qrcctu furcr rqr rrft oHp erc
v-qo rfi-v.r

effi qwfu6,,hq qTLqfut dlzFr 6era6qr qftrd frr€tar wfuI t gnn
ga"ird qrd6l frrqaml +cqr sdyw et qaffiid s7d6 Rrffor qfiqr
tfut r fuqrrffi s* g-r-d-6' qr-qtpdt atfrcr wfi r qfu sfi qqqwqwl
.,et,zw, w ftEg+r ifr haTqdt ftrwnfficuTdbr t Eifr har*d*-
AarW a@E Tk atq r* ffi t fuarpffi fi,?-+ q-i ralv ary
fud freTgdr- qfu €+ qk aBW dr e.qHT eqtun reqhr da iq eqfud
frenla d qen1 t

uamlits-er* f\reffi (M rrfurd f\reTrr rri dt-+'mr qrtcr (fferT rrd
Trrrv-i*( r ncri e{ki f+wti n161p" I f{-qr6-qrc rsl cfu {rmi hEfirid
qior T{ ims-q rrfd-q r

Frqft{fuT rfi +rfd-f,cr ni6 vrtnrft-dsfi-q srqa rri.
'Tqi rrfit-ftq f{sq-{< M a-rqr E=rrefffil=n anfra wtncqr rstqrd6-(irT

Wtcfil'd,ffffi61t'
gg yqr6l giR grrtrrkl 6ds-q-+1 BrIEntErT it-zlR rrft v-qt ,j-d wngi r

csrrrffi rqr rttot iiilfl("= nrd qfu {+ ri-& haergvrr+r qRqei-66-{r€

Frqdqr arsi r

. ;rqf unun, sgr+r il ffi qrifurfi $Er{/fru (Understanding) +-gft
Erftrq irt,

. m Trrdrt +-<rft k<fszqPrt aarsi r tWtnr arkq rrtr,

. qurdr ilfuq q\r6r c-qi iltvrt sr frTf,rt c-qi cftfu{fuqr a-s{I errqr<ror
.r+,

. g16 ttrf6-{rt +'sft enfua +rqq r+ rffiq-arc ffii
rreTd Pfi+T-rsT fi qn s{rzrrcra s{gr+l qr".rrqr qfora Rrrm'n rrfrra iireT'r rrd
eur+ Ft1ri qrt qTErrc[T c+r6-F ffi fl ? 6f,r5-( rRrs-1-*s. I

. gmrCz a}"rf,r erftr f\relur ( Teaching for understanding)

. h1utilror erftr flrerq (Teaching for assirnilation)

lYq qftn qfYrers Frif[-6r



. elTqT<RultF[ orftf RTguf (Teaching for transfer)

. RTInqFr.Ft qrftr Rrwr (Teaching for permanence)

t. rsr€[tFrt :

6rqr rrfi,rd f\rerfiEoqr ffiftr rrfrrd RTqTqor ft qn qTqrcfd qeT65 6ffi

. srmtft d art ilq ? P+qtwr rr{il( t

rrftn vf\rer+ FT{tr6r lYe



(i : ie Sqq ? 1 qs-Cr io fuTe

rfr{6: trfrrn fuHsrrr rr{ snqr(rF tm{s

t. s?rq : rRr vr+l q-tr{r R-dqrrff-d6 FrqtdfuT 6r{ .rd 1I+T{ (i61 :

aF) rrftrfl ftre[ur+,r qR q]illTn qerd6-+1 q<r6{ur Htffr qrqr rr{ r

R. HT{fi:
+riffiii, #*, sqr, srfiq-{, Er-{qtte kc, cr6( t+, *.\.q.ff.

f. {s ffsr5qtc :

t1-q {':rfi rffi gqgw fn-qr+-qrq-rs |ffiFq{ Bn:
s) rrfrrf, f\TeTur+r qerrwfi Ertqr s{F-6Fi (y{ fuie)
q) nwE,r{qi r((.fi-6.{ur { 6mscr rvx Friet

Y. frrp furwn ,

i5) wqrlftEG-frrt qR q{acr Fq}Trtr{ q-i, , oB1$m.t Frqfrrkr sri-66-qd
qs\I-6*cr y{{ afu\r6r qnqta or*sH6r q-ffd6cgi-{rc r&+ v6-ort
qd\rfirtdr rsT tc{ qrn-si 

r

. Tnni/dtror ffi Rr+rur +.{t rrt ?

. Frpfilr+r ffi ftrorq o-sft rri ?

. erFIT<RutiDr arfrr fueTgr u-st Ti i

. tqrfuiq-+r qrfrr ftTeTUr o-sft rri'?

y-es {T6-dr€ ard vqa-"rrt qH fi-{+i sr-r v-<rrrurspro {<rrra-swr e+n
q=i erre-{-*C I

aqri rcftre[fi] t ffif,fuH {ilE6-+i ?flarrqr ?.rFrcqE-dr{rTR cr*q rr{*q 
r

1. Tr6rit/r)ffir cIFr ftrflur
. argr rrt'
. urflfitrr{ HE cr+

. dir6r qft Frtsn H

. $5.rg-+i kfir€ rr{.

9Yc ?T&rd qftrer-+ f;r{f\r+r



am frErt q'r66
. fdqTeffi gs$ q-drdrnsi

. P€rft-r62fr Etr{r{ qfrqTr.rft q.6drrr.ri

Tqt hqqr(T+l turzq'E ksrq
. qql qRUn+1 q{ eq q{,
. q{ qc, q-qff,ac-si qrf €e cd
6qt ?

. Brds-q

. alTEq[

. Ts-+il{

. sftr

. qlq
(hqreffi st{-q FdrrrftrdrErzl

l. f{Wfdmr crFr frrrsr
t{qrrffi
. *a rrrc$-+r urtorl, <rEFu, frq-qi sa-qsqqr tqr*ir qrqrs rr*,

rtri, qwq-q rri r

. qtrft{ v-<, rgfr-a, Tfsccr cftts-d qi

. qtrt 3rqtEk (Insight) crq rri r

. ffi, frc r rrrqmr Wt d r

. ftTqffin cq erq{t{ qi

. frqrafttrr+1 s-Irffi {qrf{ qi

. f€rafl-ttF+1+ffi vtr+E rt

. Brrsqq€drcr{qR hfurq f(i

. Amfi-tc-dm FrWffi qrftr sdfud rri
16qft55-t6 rktErstrqr +rq rrt zrkIFRoI fu-"nE Hi
i. erFilRrwmr mfu Pnsur

. 5trn qtftrtd l aqi qftfterffi*hl vq+r

. rrF,rftq etqrzssq+] qft-qn r e-frrr

. c+, cftfufuqr ffi+r ryrrs or+1 qftt€{t{qr $rftr

. t€aT{dc+1 srqrfrotur r g-ftrr

qftn qffir+ htRr-dr lYl



fq-66-+i efl=lit1sl qrqrifrdF'(urzq+fr

v. qfueq,r fltr ftrfrur

. a11cqR Sf*rr ( 3rqrg

. ffi 3nqrq @rill)

. tlrtulT (Concept) T (I-EI-+I (Relation) +1 gd-fis-d-+-{ (Review) r sr*rr
(Applicalion)

. slrqr€ (Drill), Tflr{*s-{ (Review) t gftrr (Application)

. Maintenanceprogrammes

rrtord ftTeTur+r qR orrunrkI qerre-ce-+ft cTq qm{ftfro ;rftwtfi *d iTrrtffi
q+qE-eft qrdqr k{qzF,r er. I €fliil1iE6qr€ err{qq+-f,r a-grn ww+< rrt
mrnsT+q I

q-qcr crm e-+fi sEl-"{ri g-<-d rrd qrrrc-{+( r s-d+ qE|zfr sK-e-f,iur

cfd sr[ft-+ Brds-q rRrsTff( I

{qrq{rl :

rrftrd ftreTur+r fr qn qnncrF qerilsqtt aqr{ tc cerqr€ {& c-friq k€€ ?

P+-q i 3nfr dqftr;g:k rr{il(t

1{o rrftm qfuF6 ffiqror



ftl:lc qrEI : 1 t1u-dl io F{fu

rfrfr: t&rc frTHUrfir sr( ilureF car(e

1 EfC: zRI vr+i er;qqr rCtTrrft66 ffidfua fl-4.rd qrc EtBi{
6,) rlfttd fueTUr+T qe[66-ifr qnrrrqr qrdfr"r{r FTqtsr

rr{ r

1. qrtllft 
'

6rffi9, #ff, cr-i, qrfiS-{, qr.wt€ Pf,-d, qr+r i-c, *.qs.ft

f. {q fuqr+tns :

{s F{qr rrfti qqrGq ffr-qr+-f,r[d{- Frqqfrkq 6{:
6) rrfrrd ft1qTor+r qR onul-{{r qeI6{"+i 3Ttrrrcr

qrdd-q-{r Frqfvr rx{ kizr
q) y<-dffr{sr r EIErs-q ry{ F+iet

Y. f{qr Frqromq ,

iF) qrtqfufi il6-+1 rrftrd cr{qgR-6 q6qr t{il{ur rrfaq I

EI) rrftrd fareTursT qR aTrur{Tr qqrf,G-rrA 1/l cH (Tnrgz+qEr qrftr RTarrr,

Fr1ofdr+r erftr f\rerq, eFrT(RUliFr qrftr ftTeTor r enfrrq+r ffi hrerurc"a t+
CE,) cr t+ C{, hsqsK ftreTurrr qft crdqlm{r ilfi crd or{Trs{dq I (stsq,

*ferdn qm{ft ( hqr+qrc iq irn-si t) (Eqfu-rrd er qr[tt-+'r
Tr) q-<qr qrffi e-qd rd qrnq+(I
s) it+ rqta cfs w{ff,6 sds-q rnrs-{dtq I

s) qrq Gqr q-T{r RreTUr qh rrirqaft 
r

{. rgrf€[fi-;t :

fi) h{rdq il6-+1 Tftre fuqTur+r qrfrr rrfrrilfir q-{ ilurcTr qa-rs-qri dqri
;Efrft sfrrr .rtgq I f{qtqur ir{-frq I

q) Fi-qr'fi {rqfu{Rlt zFerT R, +1 rrftT( qr{aTffificr qa:+.r mtil+r q+
€rrFTr66 w rr{-r+} | C+ Pfi vq-+r q-qrt Morqr hqqrs-{ T,ft.4rfu
Hc-df q-fi ksrs rr{ ernc r sfr sr+cfrC { Ffi Tcrdn k{ $frfl |

qfrmar qrt qr".trr{r qer+1 3{rurrqr rrqffi qftra ftrero+1 f\rerq

{€rqc{ .r-f&C 
r

rrftrd qftrer+ i{Aftr+r t{1



Rr[Iit : 6
m$fr Frfir T eqtr

Competency 6: Setecting, developing and using instrtrctional materials to enhance

leaming

Total hours: 30 hours

Total sessions: 20

qftqq: flrr+ aqr frqrffi tlrqq korq-+r flftr rftr r{ srcfro + 'frf}i-6

qrr{ftr.s q-t r .fif}T+ wq?fi-d6-+1 gqt{rqrc .rftffi+r qft-q faqq-{q-66-.Trt ct<

vrFr { Tr-6Er dg-ftIrC F\TqTUI 'r{ SP.F-.d 1 Trlgqfu+ aqr Flqcrakfi ilf,+]
qftm RreTuror qrftr e-mrr qi aP*+in frfbr+ fff,'ftf,s eilftq-oqqr qrEn

rwa-o q-*rr ffi +r:^raw Frqiq rr{ qt6-€i I zREFFr.fi aq rqf,r t\rer6-

f€rrfranr fqffi frftro wrrffi srtrrqrd k{reffi rrnlrdeffi
q?FRrar+'qroTl (rlrd, Frrsr ert qft{dq rfr qftro ffi s&tun wnsq

€qtrr wq6 | qs q=r6{a-fi errft+sqqr strmq fr6rffi<-66 rmrr rrfr rrfrrd
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Trf,+]nft qrtdEr( f{",rq Fd\.{ fq-{qr tqlgsd Tesseltations ere cpq
rnrcq qfu-E 

r

lSt trtTil qftreffi Frffhfir



qrgeTr{trcgi e{rffi qTEroI srqrd-qt{ur qft Tessellations qrc rrtrr f\q TA
qq6q +tfrgd E I ( ffiar : cat hffi-t orrrl1rovrt +ft ffi re1*iil q-&

fu-+,rs { BTr+ffr tfu;g{ tt

rfiilft[ifiI :

ffi BtrurrqT qqrsq-{ rrt r

.rftro cftTfo FT{f\rrr 1qi



FT:U IFtIt : 1 qu-dr to nTilC

{ft*t,: ltfFr ilfiffi dE, Crqfur T rfr{r
(ffiq rntcT

1. vfiu : Tq Tf,+1 3r4r+n uar+nfi-re ffiTfdfu-d 6rf5-6 rr=t qeTq Eig-{
+') fi-srrffiq TfrtrEfd efi\Tqq**r "ile,rqag, rJo.o defi

qtr*Frq r5rffi oqn qr;i r sr*q rrd 
r

1. qtrrft :' 6rffid (qrffi qrm+1 Er gq&) a- qrild qr{ss , FR, qkq,
qrfihr, ++ Eilrk I

t. ng Fnurt<rv :

+') f{Rrq t{krrf,r ffirrfrq q-fi-f,6 Hq
q) ffiq q-ffi srfrrrqra 3{nrq-qeuT

frezsdrg, {q;FFl a-g+r v-<rt+
rr) fi-{lrnt-frq q-fi-6wh} rftrqrd e{Brq-qe-+T

qft-s-6-{ur6r aga sEqfa

r qftryqq6-65r61qr0-+rq

11o flfigy

it{ Frfu;

Itx ffiat
Y. F{qo fuqrrerq :

6) <-aup1*.6 6rd+d tq-.66 f{ilqur rr{-dq r Mftrror Tfi-f,G rqn qrd
errg1-fr-q r qrqrHrfr *asnrrfrqr k{q ,,qqT{ a: 2 E-q ET frr1qr qfi, b::
E-q EI *rT<r rfi, c:4 Eq Er fr rr<r qfr rd\r{ rfiE{ aqn rr;t ernvSdn r

fi q-ft-66 sTr\ru a, b, c +1 q-gr x, y, z qh g-frrr rr{ qfuB r fi q-$-6-6qr€

\rflqlg ffi i **r 3r+1 qE srfr rsi sqrs{ q-dr-s-{dR. r Qd qt 6r qFrn
urneq-+' r +rfr qtf6r 

'Tl-rfr ?uunGr6 q-fiiu | ft rfi-re q{..trql, qfi qq{ql-{l
qqrs{ urne1fu r

q) fi q-fi-roe1 e-qr{r+T tft sqmtorts si}reflfi *a-grq.frqr h{\-rr w{ r vfr-
Hrq-{fr tft Frrrkko Brr{ q-fltq'n+ eEEr{M q{d{rd tv-qr 1qrqrk1d-q
' .1url-s+ta) atgzwerg r qftryqq5-s5-a] qq-q

\'

\ \.

r qft1qq6-65-4| frgzErers
{. T[f,IkIiFI :

hqr+-drqzm 3ilErRqT Tc+rqr rri r

lqY rrftn sfIrero ffir+T



(e: c

{ft{q,: {tftffi qrqfit,l ffig, Frctur ( rfrtt
fffiq ffiaAoi

ffirI : 1 qu-aT to me

I se{q : zRI ffi-al q-trfl Ra}rrtft65 Frqtdfu-d +rd-f,s rFi qerq disn-:

+l ffiq Eir-66qrc (a+b)3 t (a - b )r +1 t+mn t a3 + b3 {
a3 - b3 +1 TT{165 rqR cr{ r s-frrr rFi

R. <rqfi :

616 qI sr{n qr sr.q t+ +r< qH &v aq, qm, tw, tm,
qt<-s, qri{t{, r€rfr |

r. tq Gnqr6qlc :

qy ffiq EFF-FFEre (a+b)3 t (a - b )3 +1 hwn 1vo fttidt
qt ffiq E {-f6i{fC a3 +b3 t a3 -br +1 q!-g6{uf 1vo fl1fu;

rI) qirFr q-q T*rril6 t1o fufu;

Y. P<ryr f*umem :

iF) zri s-{r6R Tq (EEr6 4I qr.fi 4r {q {+ sffil+ 6,r{{ qftFi 4<) qr€ 4rk
sftre{rff *d qm'ftcr ftEq q'";rffi ffiq q+-ro t+qiq .t=i err-sT+( I

l. (a+b)3 :63a3a26+3a62+b3 +1 fr}f,
R. (a - b)3 :a'-3u'b+3ub2 - b3 +1 +*q
i. a3 + b3 +l q-Sfi-{"r

Y. a3 - b3 qi qu-e-+-rur

q) 3{nTqf,f,{6-+l frgzqarg+1 anrn ffi {rftr qfr [r-+] T*rr rrt qt+-B I

qd: (a3 -2a2 +3a-4)+(a3 +a2 -2a + I )=? silrqrff stf,flTq.ftEn P€c

3r{tIR dqiF-6€ illT Tftt{ T+rr TtI qfrrq<-r{F+l frszEgrg+1 '.rrrsn ki
a-ft+ s-qir rrd ernsTd-( r

{) q-{r6R T<-d6-+1 3nTili-+1 eIRurI k{+,r qrftr cft tr{+1 Yfrrr rFi qfu-q I q€
q-{+1 3Tr+rq FffirA q{ qt{ E{d6-+1 q{il{rc qiITFI-rInrT frETsftdFdE k{
qf6-€t I

q+ .rft qr wqrchl ilnsn k{ qft q-d-{F+1 T+q qri qt.rq I r wd qrrc t
tft. r+\r-+1 sn-dr€ fi-{mt (r5s srtn qi .rft +r{il ofr E-+l q<#I, qrts t

rrfrrd qftra[€ FTtftr+r 1q{



i
t.ft. r+qr+t Erdr$ ft{mt wre til t.ft, Ei rrft +.r{fl ofu pl q<f,{,
renk t

wr+.r erq srfrftrilretq,r Ertqr q.flTr{ftfrodrr 6tr6q q-fd-q 
r

rfflrsffir :

ffi BTIErGT qqrg.+q rrt r

lqq rrfura sf\rer6'htftror



c ilcfi

Tn: 3 (iF) fift4ffi ilfff qtil (rEI : I w-dT to mz

rft{d : *fErs wqrffi od-a, Frctqr r rftr
@rr7lfu-. t frq1g*

I gilta : zRr vr+1 q-qqr q-dlTr{ft-f,s ftqedfuT ol-4to rr{ serrr Efui{ :

+l wrg-ifuri F+qtur rrft sfrrr rFt
qt Bdfurt fuqfur rrt T+rr rd

a;6 a1 qr5ssfr q-+fi qr q-q {+ Erffi q-4, tnrfr, qm, tsm,

- enrt, Stffi, ffflS-{, i-rqrffi, eeH srtdft qtq, q, rnsqT{,

- hEd-+,i ffi sr 4'16-+1 ffir, qqor erfrr iFr&il z,Fr Er qq{[,

- q+rs{, ki-d6, oqrq, Fsrfr r

1. Tq F+qmqrq :

. iFt wrffrfua Frqiur r s-ftr 1v1 ffig1
qt mk i Frqirr r e-*rr 1v1 ffi6y

- Y. ftqr f*arrmr :' :F) (6-lmftil5qrq (r*lqr Er qltilrascqr 3rFrwFF' qmft f{il{ur .rft sftreTrff

. sksm'ftcr nfuqq-{sR-6i h-qEr-qrq rnrit ert*C r

+r wE-iker+r qlftr

. ql ffifurc+r erftr
GI) wrfift-ar r ffiffi q-+rr rTq-4rqr mrrnffiq 6qs-q rrfls-{+q I

sRTnrfr M ?-{ e=ncf*q r

{. {f,Ir€[ifiil :

hqrs!Trq-+1 sTnrrrqr {qrqst rri r

qftm qftrer+ FTtftr+r 1i,'e



ftr: 1 (q) hqwzfuqal afir cnl (rrrr : 1 qg-dr io nr+d

{ft*{: ttBr6 qrqrft{f sfre, ftqfur r rftr /aE@r tsrl

1. E{q : znr vr+l arqqr ffirrrrfr-66 Frqfufu< +rd rrd ffi[c Ei-6{
zr) tr-s{qr iqr Ffilvr.rfr Trt.r.rd

R. qT(fi:
+rc# er 6[d-{r Pd*66, Fd{, qrfit{, qrrfr, tsqs r€rfr r

1. t€ll ftqrm<Ic :

6,) sqqltqr trqfur r srtrr t1o ffigy
q) Twrtqr+1 ,E-fi-+-{ur (vo ft1ft9y

Y. rqqr r+qro-qrq :

zF) R-evnfttr6-mrt qfurril sr w{t6fi'6qqr sIIznq?F qrtrrft f{il('Ir rrft qC.qr tqr
t{qiur .rd HrnsTtr( |

q) s-gttqr+1 t+qiq rrffi efrq sqasl €wrffiq sds-q rnrgTA-q I

yfrrr (qerqr qkfi eqR vrfr u-qr rr{ arn-agdq I rr_sqriqr+1 +-fr fi-rr
sRTenff stil{rqrffcr @ ir-1 r

1 Wrfg flntegers) +1 Ee-+r

I il{riTlfi rwqrro-a frszqers
t u-{rcq+' q-{qr+1 {q"T/qrrT
Y. {slT-rrs'R--gqr+i q}e Edrs{
t. El=rrarr.F ( aqrerraF F{.qI+1 +g
q. tar-{+T dre s-ers
\e. flg;aaf ry5a7ffrr
q. (qrqd4 qq.qr+1 fre Ererg

1. ERFr,q-q-+1 rJUrT lTfrf

10. q-{ql.rdl (inequaliry) +1 ro

t. r[dnq{-;r :

DFqr+-{rr+1 eflil-1qr {ilr{.+q rrt r

llc rrftrd qftlerfi fTtftr-rr



qq: 10 (6 H@fuqdl Atftr SEI (rrq : 1 wzr lo He

rftf*,: {tRrdilcfiftf EEt{, ftqfor(rftr /ilffidtg/

1 silq : zRI trr+f erffiql raqnt-rs +.rdr6 .t=i vr+ qi61 :

EF) tfufr +g Frqivr rft rftr rrd

q. m{fr 
' qrcfr qrtcc ar{4r sT-A t qrd +rd-,ilf/t-c), +ff, st{qr€(,

[-dr, qtffi, 6.trrRT, er{qrtu ke, Bn, rnqtqtrt

1. gw f*wr<rv :

iF) ?t$fr mg ftrcirr tvX ffizr. n) tltrfr ffi e-d-{r {v{ ffigy

r. Etg Fmman :' rF) RErrrtt-66-dE <rrr6sT zrt artmrr+srcr silznaq'ffrrft f{il{ur .rft sftrurff stf,
ffirrftqr nfuq fi"{qR-+i tt-qr+.-drq .nFit qr{d-q 

r

q) d"rt rrM iffrffiS q-frrr (qnfqr e-dlTFNrE O-e.6-q rFfil{. r

iffig yfrrr q-ft sin { cos +1 oo ?fu ito" qq-+1 rn EcR c-dJ qF{-€ |

. ffit< ftTeTurd iTrfrr fr q+ sq*'ft qrftBl | 3rcFFFF?rr sqerc vftrenff

shqruFfr tst ernq+q r

' t. rfdqr€(lfir :

fr-qEF-qrq-+1 qnrrcql Tilrs=.+-{ rri t

rrfort qflrer+ FTtftr+r 1q1



$t : 10 W (fuqwfu$?Fr dtfrr SE) (rt.r : 1 qtrdT io me

rnd6: {tflrr <tqfrfrf EFfe, mr < cftr 6rf, arl aqr flgaqot

1 silq: zRr sr+1 3rtrqr ffiqF?rf,s frqt(kf, orfr6 T{ mr+ qfuq:
tr,) Brq qrf afl;rT{-d6 Frclrr rrft rftr rrd

e. nrcfi:
6rf{t$, ++, stflr€(, re-t, tkq, Er;qqt€ f{c

f. tq Fnqriilc :

s) Rrq qri aqr rg{rf,s FrqilT tvt ffiet
q) Brq qrd aqr a-1{rd6-+1 rq-fi-fiqr 1v1 ffigy

Y. ftqc Gmrrrnv :

.F') trarnrl)ts-er€ qimrrd qr qr[tf{.'6qqr qrfift kil€r rrfr sftre{rff stffqrq-rftqr
nfu$r{ffc+r frqr+srq rr<rsTfrq I

t. Frqqrt
?. (TCq Frq qrj
1 ftq;r+l $rcs-f, qrj
v. Fra+1 Tf,rs'R TT{r

s) qrqrfr f{qiur rrfrgfrcfg rq-fi-r€r rrirq6r( I

\. rFqre(F:
3IRrr(Irr {qrqfi-{ rri r

qftra st{tr6 hiftr+rluo



ftl: 11 TrEI : 1 qtrdr lo hte

rftfr: {tftrr mqfrsil Et{, Msr < rfir
. (EFfrteflvt 7g T lwpr)

I sfiq : rRr vr+l q;ellvflTrrt-ro Frqtqkf, +lt'r6 rrd Terq (furt
. 4') qqqqrq rg F{qiur rrfr Tfrrr rrd

. q) hqrc frrciq rrfr sftr rd

R. srcfi:
ffi tqq-qr ffi 3T16rr+1 +ro.+1 sS), qra-fr qrrss, tsfi, +fi,

' ncr, Sk{, ffi-{S-{, i-e wrK, cFfr, f+-qr, Sfrq,tq fqrft r

f. ![eI Ffiqrfi'qlq :

iF) EEq-{r\rr re Frqiur r g-frrr ({o FriZl
q) }aqrq ftffiy 1yfrq 1vo ffi61

Y. Fqr f*,crdilq:
?F) e-flir{lffi 3rFrqrs srqlftfs hil{lT rrft sP{rsrfi Mqr tfrqq{mfqc

rnrst qr{6t( | qEs-{rg( rr+1 erftD

Gr) EE-{rq{ re-+1 trftI (rEr4rqr q-Aqrffiq efqwi{ rr{6rq r i-fi sErrrurr6
sftTQTrfr *( qFrrftcr kt\r+r s( r

rT) rcqnffi oIrcFt-{FE srf,rftfs F{ilroT rrft sftTe{rff *ilflrrftqr
fiEq\,-{mfqc hqroemrs rRrst qr{frC r ea-qw+1 qrftrr

Er) t{qm-+,r fr gtlrs-+1 g-*rrErd * trnun ftreilr .rd sffi-q qA 4(
c-flTrrn-d{d-fiq 6q.6-q Trtffq r

{. r[f,nqf.r :

Ft-qr+-drr+l qnrrtqr {ilrqr-{ rri r

qftn qftrrs i{tftr+I 1'lrl



m: 91

fifs, {tftrfi ffi ffia, Grqfsr c rfrrr
rctaqd T atqdTwFfr Trt?.-6 )

1. serl : a-<t vr+1 erffiqr mqnftrs Fmftna-d o-rfds rr+ var qi61 :

a1 fr1m-6sq+fr qrds-+i qrftr rg{166 aqn qrt r r*q rrd,

qt 3Trrilil{qfrft w66-+1 qTftr rT{rilG a-qn qrd t s-rtrr rd r

R. mqfr:
crtrfr qrfs-s lsr fld +rffit, #fi, aer, qm, il*s, c"n, tkq,
a-ffi, fu{, qFt, +rrr-ft (Er rffr Tq q-{ 6rF st+d-q), Er{4r, tc,
fi-q{rftR, Eilrft r

f. tq FRqrwm 
'ot ftrq-{sq+fr Wd6-+'r qrftr rT{rf,G

ql 3TrIrfrilfrqift q-ffii-;F'r ilftr Trmr6{"

Y. F+qr f*rram :

q-drrr,1ttrl"qr{ 3ilqqrf, qrqrft{s E-f{"r .rft sftTHrff d"ilffrrftcr qdftqa

fr.qrm-drq-f6 mrs1-dt( I

+) Tdal et{s-o-fir vtftr +.t6r rr-T ilTrgr **wq ertqn nd ertrsild-q. r

q) crild qrsss er €fr EflEl.{aqcr 6,r€ qrnsTfr( r fr +rqrg 4rk
h{qr6r q-rl6s nr+rfr Trlrr=rT<R s1r@ s.rqr kqrs{ qrn!Td-€_ r qft a
: zr2 q*+1 rRtsTfr-( r

rr) Mdq-fi trqrfir sq{r *ffi qrwr q+€ ere-flE sf}Tsilfr s-dfu"d

mrsTd-( |

s) ffi'qa-a iffi qrftr ftrqg-sd-G +rtt q€rc ffi ffirs{ qftFA {Run+1

t +rs rrrrqttff. | fr Eilqo-sf,rg rrar f{"rrdr6R- q-frrE-oqr qftoTd rrft r.firro
fu.."rq{ Fqr+r<-i qa-$q ffir5 A = nr h qr+1 qlqrff+Tur Tra-sT+q_ I

(rEI : 1 qr4 1o flrfu

1v1 fufu1

1v1 fuft61

1\eR rrfurd qfqler+ FTthl-rr



s) +f,-{r+f s-fi- (f,6-+l e}as-f,+1 erftr oqrg h r +sE 2n1 rTq+J q-szr fldff
ftr1&v. r q"{ dRT oridtd-drE ak +ffirqr qfturd rl;iilq r snqrd+l et{s-q

iil{r+1 a.;F va6+1 d-{s-q + 3{rqrd-+l fi-+wq qq r

qqfu a = 2nr h rs+1 &+' ud sh-qrErc qft m W furs{ sffia tchi
+f,-{ttitd gt rrft ur+rcwr grrflTrs-{frq I r cftTwr'ft ffi H ilns-{frq I

. s) rM e.rd-+1 fi-{.6-q FffirA (r src[qfirur rr+ ernqtrC t qs+r qrftt

cftie{rff ffiqr gdnild qtur6{ sfrrr.rd sts-q t

q-c+r orftr ci-+1 ffi{ wrq qfr e r cftTe{rffi st- ffiq+ gqr{Ee qft

rM qnt d-+.no Fr+'rA qr+l ilqrd-r{q.rd ern-s{-+(t

6) ffi 3nqrr-+1 erftr Cser {f,T +l}r +o-cr E-{rs-1il( | fr if,-{rf,rg sftre{rff
- sta firr{fr{r g-dkd fq-T{r tqr{q uT.en +r}r gm-as kort q$dr s-s{qr

firs-{ {.ns-{-A-( r qr+1 srqrd-o'rq .rd e{rs-{-A-q t

- "T) ffi qrq-at Frf,rA S{ qrqr;ft+-tur rr{ erns-Ttr( r q-<r+r mftr cft sftTenff

qtilsrq-'ftqr s*fu-( dt6r e-{ qqrsTfrq I

$F) e{rftfi q-ard{ngi qr+l {rctd-fiq rd eqrqilC t

q) rM s{rril{ qft1 fficr4-fiq rrd ern-cffrC t

Hd-6 Tt-+l ct{ ?-{ srnd{d-ql
' *{s-{ r 3{rrrilil{qift W {mrfffi<ur rri fr r<r *rfr gqrr66 vt+ 6< em1

rRr 1;Er+1lrr F61Trrft-f6drr 6wo r{fiq r

{. rfflr€({rr :

ffi sTrarccr {ilrqmq rrt r

rrftra sftrerfi Frtftr+r 1\el



V{ : jl mI.I: 1 EItr-dI lo nT+C

{ftd6: {tfFfi mqftdf wtc, Frctur r rdrr
(gd rwffiq 

.7qqAE)

I sFq : zRT sr+1 erqm q?aTr{h66 FrqtdfuH oRi .rd <err 6i-u-+.:
6) qd.-qffiq rTdrro Frqiur rrd ( q-*rr rt=i

t. srcfi:
ffi, unfr, ffi6-dr, Te, {rq stf,r, qFft, src+i gfir, ,t{qr€r,
a?{, {Et-{, qkm, qrflq-{, rsrlq I

1. tq FflItrttrq :

6y alq-+l r5{rds Frcilr r s-ftr (to kte)
q) frytror r{ct6-F F{rdlr ( trftr (io ffig1
rr) . q-{tf,+.r r{qrr6 Frcisr r e-drr 11o frfut

{. kq* lxarrmv :

iF') vc,Tr,ftd6-qEt s{r{{zr6 vr${fi-f6 h-il{ur rr{*q r hflrq qqql 1qrffia e6651

ulvnt ftr*rs H dsdoTT tat {-qqr qftl e{r+ffi+-f,ra-5en <rv vr{-d-q
(i-qf+-{r s-frrr rrftt { qqt+-f,r rrd q-d ilnsTtr( I iR ;rd e-rfl"iil +{fr 6-q
&c, Tq ** e-to-* r B{fr qrfr .ni ffi wffrq r qr+qq+-arer{qR re cfr
qrrrcrgfrq I

rrqnfi-rwni cftTenrff *aqrc,fr H wns-gtrq1ft1qffin rT{166 Frqivr fii
srnq+q l

.hiur+1 ilfl-r{ur, +1q-+1 km lq-{riffi, Aurflrm.), Hqfrrftq ertqrr , hrfs r
.fdq-+1 T'ft4.(ur, f{rilq aqfr smqrTr, TSfq { ffi Trfi-s-iuT, E-$[-q-r6
(c5q{q, sq{q, (HTE )

fi *-fr e-il6{or crr E{ | rarrnffiq affi-q rft trq Er}fi q-e1 aq-a1-55 qH
itrqiur rgr€rT6tq I

\. qer{s;r:
ffi-qrm-drq-+1 ?fltr-{qr q.qrq+-{ rr+ r

1\eY trftn cfkrerfi FTtRr+r



sit: 1Y { 1t

rftfd: ttftm ilcffi wte, Grqfur q rttt
FtMq ddir flfrr aqfr)

I st{c : zRI rr+1 q-qqr vfl{Fff-66 tiHtdfu( EFr{ rrd vert qi-61 :

qy qnrfrq Aq-+l qrftr Tr[r.fr r{ci'ur rrd t S'fr{r Td r

C. Sl|tfi,
6rffi9, w-t, #*, +q *w sr ffi q-fl, {E-{S-{, FrAdli,

I-flarlE-g,5pgqa55 1ffi)

t. tEc Fwr+anq :

(t[lt : I tlu-A

11o ft6s1

1io htat
11o Het

1io frriat
11o Frter
(vo ftrta)

a1 rrfi{-ftq ffi a-q.na
q) sqgl tqr +sar qTftr {rqtfr Frqtur t e-*rr

rr) rlur;ft{o-g Af,{r qrftr qrrrft Frqtur t 9-*rr

Er) e{frrqq4qi Glrsmrur Ail-fir qrftr qrlrtft Frq'iur

{ Tfrrr

s) rrm rrt A-m{r qrftr il(lft Frqivr t sd-{r

q) €61rFft-f,54r dq

{. frqt Frammt :

iF) uerrnN rrftra ftreTrr+} +-cqr rrffiq ffi q-*rr rrizrrrH {qarqr

uqre lqfafuq{) rnrsTdt( r qc+1 c-rseltqr 6q5t rnrq*q t

q) q-++ttqr As GqdFr ffi verrnfrro-qrg {rrrft P{il{ur rrfr vftre{rff *ilqrrfrcr
?qrsw-1vR s-+qiqr Frqiur l-t qrnsTfrq I d-m H {t-+r qAqI d-ds-f,

rRrsTa=(l{q &d+1 wdffi e-6qFffiq 6qs-m rtrfA-q t

rr) rJoTTqrs qdr+T qrftr sflrerTfi fffirrrfrcr v-du rrq3rT{R w[,fr ffrcitr rrd

qrnsTfrq I dq trA ot-{rfltcl sds-{ rRrsTtr( I fi{ dd'F} sqmiffi
ffir1r'ffiq 6q5f, rrffi-( t

q) qffrqq+-+l qr$-f,rul d-o-+r mtr sftieTrff stilsrc'ftcr @ Ms aun

r ffi dfficr d-ds-{ rrusT+( I {(T Ad+J srdltrdrqrt
e-drrFffiq gFrs-f, rrt+s_ I

{ftr< sftrr+ FTtftr+r 1\et



q)

rlrs' Ti +drfir qrftr Hrsft hqivr rrd drrrT-q#( rsf\reilfi qtilflrr{frqr
Prgqrysrr
q-s te-+] sqmffi veqFffiq g-of.h-m.r{ilq 

r

uarr{fi-ililn qh rrfurildrr rqfrft t-{6 d-d-66 qra-6r 6a <e( r q6qr{fi-f,6-qr*
qtq-A qri-+.r q-degi e-rffi qrffi st1-d rrd ernqA-q r

rffln{da :

ffi qTzrrfi qqrg.+q rri r

lsq qfun yftrer+ f{ftror



- 
sil: lq qgq : 1 qu-il 1o futa

' fif{, {tftrtilTftdf ffi€, ftqtur(rtrr
-. zrfEa+l Mvrt

- L silrr : qq ffi+1 srqqr uerrntrs Frqtqkd fi{ rrd rteffi gicl:
.F') rrftrd Rruor+r ilftr *gq-+l Frqiur rd t

. 1. urqfi:
- cr{4-Ttr{, q-{'rfi-rt, Rrer.F, F{tftr6r, +rffig , tER, (Tr*T+I ilfl
. 3rq v<lffies
- t. 1w f*ar+mr :

. iFl frEq+l grdFrdreli i[-d{sF{ 11o Rel
- ql dg++i {5trqrt 6-dwd 11o Rel
, rrf qtsd firqivr 11o fuiel

' Y. ffi F*ar+<n :

6') q-dtntff-6{d'fr 3flE-fr f{qr{flr rrftrd RTqTUT+1 6rqr fi-Eq-+] q-frrr qtzr{H
. (trre-ql earq-m tsftt{q{) rrfis-{A-q I

q) rftro Rrerur+r qrftr frEq+J Fr€-{rt Eflqs-{ rms-{fq I

@ rgtr rqil rr{-trq r vtrn{M qttr-rrd qr qrFrrdsq{r frga-+1

_ fucivr rd ilns-{frqt
t{d+1 Tfl41qrftr sftTHrff vttrff{tft q+ \-6rs+1cr6 rfrrFrttrCt

t. rrfln€(drr :

ffi sTrur{r {ilrq+'-{ rrt t

irftrd qftrqr+ FTtftr+r 1\e\e



SI : lts

rftfr: {lf*rr ilfiffi snt{, Hur r rtrr
s@Mvl

1 silq : zRr q-a-+l srtrqr q-rrrnftrs fuftfuo +r{ rrd rerr 6i61 :

+t q&re fuqTqr+T erftr *qv+J hqilr rr+ |

1. (tf,fr.
cr{q5rd-6, crflfi-c, Rrers htRr+l, +'rdqt€, n-e-t, qr5{t{ iTcrl erq
r<ffirs

1. ts Frqrrmq :

+t Frqiur qfflfor dqu-Ert 6-qs-{
q) qftqr+{ r 5r: Mvr

Y. ftqf frqrqrq :

qffi e-+qr hffid frEil+1 vr&vrm v-qd ,Rrc-i+q r eEqrftd6-qrt M
ch rr{ errrq+q I Bie$nrfl smrraqr 3il-3nqr +EeE{- qffiT rr{
qrnqA\ r N qt+fitr er< *ge-rs cF{ hcfur rrd 6rnqil( r

eirq{qq-dr{sR rre.trF11tt-er{ e-rq}q rrffrq 
r

r[f,rrqfiir :

qftro ftrerurqr frgq+} q*Tr 6ftr+i sq*rr 6rT6q hqtqur rrffre. 
r

(r1t1: I grdT lo me

tvt Frfur

1v1fufu)

lsc rrftn sftrei-+ FTlfvr+r



m: lc (rrq: 1 qrfl to ka-e

' rft{6: *ferm olta, Grqtur t rftr
- 0lorksheet Hvr)

. 1. ulra : qs vr+f orqqr (fllTrtft-65 Frqt{fu( o,rd .r{ {errt (is1 :

i5) Worksheet Frqivr rrd r

1' wrqfi : 
cr{qrwfi, cr€-fi-c, Rrq-+ htfl.+r, mFffi€, Eilr, srf{q-{ i,o. 3tq

c<rf ffr.i-66

t' Ig 
Y worksheetrhl ertqr d{s-m Go Frfur

- EI) Worksheet ?i Frqiur r rq.fi-fiq 1uo frriet

Y. frqc fuqrfirq:
' iF) ffirTrtN oTrd f{qm{cr qftra Rrerur+1 a-rrfl *rorksheet +1 yfrq
' .lizq-rriol Hq+rqr 6qq;q 1qftfdq{) T{rg{A-( |

. q). worksheet t d, rrftrf, tYrwurcr {s+1 + rr6-d Bt, TA Eltqr mqnffiq
Bf,rfi-q rrfl-qilq I worksheetzF-Q-fr Frqfur rt fr Eltcr gf,s-fr rffisT+q I

{) Worksheet:hi ;r{{r 9-qd Trtffqr
Er) qEqTlft66-dr{ qfu.rr( Er sr{t6+.6q{r worksheet:li ftrqiur rd qrlrg{-A-( I

- worksheet fri T5<r+1 crftr sfufirff ffi q+ \r-+,rt-+i cr6 rfrrrrtfr(t

t. {ilrEfi:' .rfrrf, frruorff Worksheet;bl s*rr 6ffi {r<BiE tq6q t mqur q'[ilq t

TFra cf{rsr6 Frii\r6r - 1\el



IGI : 11 TrI.I : 1 qo-dT 1o ftIic

rfttd: ttfhl, ilcffi ffia, Hvr r rdrr
fq@aar cfltl

I E{q : rr$ si-al q-qqr mrrnfi-rs ffidkd +,r{ .rd (erq E+di{: .

+l clai-s{r +'rffi fu-qrc-{ rrt r y*q rrd r

t. il{fr:
cr{qTm-fi, crflfi-q, ftrei-fi htftr+r, +'re+d, t-e-t, qrs{+{ dcfi qq
c<{ vrqrft66

l. ng Grqrfiqrc :

+l cffitr{r +rffi uqs-{ 11o Hz)
q) cfufrfffl srffi ru-qrf{ (io ffiel
rn rqfrowr r Erd$-iT (to FT+e)

Y. frqr ftcrdilr'T :

s) UilTFH sTrT+ fc-flq{qr rftrd RTeTur+i m-rrqr cR-?tw{r 6rd-qn rfrrr
qtzq-qH vtrr+rqT 6qs-q 1qfufuq{) rRrs{*q Iq) cffdq{r +.14 + d, rrfrrd ftTeTorqr {c+i + T6-d B, TA EAcr wrrrrffiq
6-ds-q rrirsTfr( | qft+s{r *6 +'vft fu-drtr{ ir+ qrtqr Biqq.{ rrirs-Ed-{ Ir) cftAqil orffi q-T{r ryn q{*qt

q) mqFfi-66-drE qhrd er vrqtrrsrrr qftstq-{r 6rd +i Frqiur rr{ erTrs-{trq Is) hffi-d qmm{r Erfi crffi rgEd rrirqilq I T6qr{t66-{rg frqff qfu rr-{
dtTrsTd-( | 6dr$-qirr sntrrcrr 3tr-sITrFTr qftiE-{r 6rd-66 qtcil-f{ rr+
d'Trq*q r ir& rftfoqr srq cffiq-{r 6r{-6s' qh fffifur rtd eqrqilq I .

3fl-{aq-+-drT{R q-flTr{ftf6-dni s-6mrr r{Aq r qffiffir +fffi T{qrd qrftr
yfuerff ffi cffifir +r{ qn rfrrr l-ftr(l

t. I(dl[lEtl[-{: .

qftro Rrmurfi cfui-q-{r +rffi srmftnrmt haq-{r rrf*( |

lco rrfrr+ efher+ Frifir'+r



m: ?o (qr[ : 1 qu-CT lo kfu

{ffid: ttftrfi srqffi Eile, Frqfsr ( wtr
ona -+dzz. 7 +rytwl ruful

t. st{q : zr*t va-+l qqqr reqnftrl" +Ei.rd qem qici{
ar .rftro ftrqTqqr Hrtr-a-.{ { +,'Ercr+] TdrRrq-*rfl qiik< rc r

q. qrqfi:
flrd--fQ-&,6'rrTg-(, Brq n-<if qmtftro

1. tGq frqr+qlq :

s') Hrms''A-.a+1 q-ftrfiq+ft 6drF-q
q) +qer+i q-frrrsqfrft 6cTs-q

1vx ful-E;

1vx fi[fu)
Y. ftqr f*uman :

iF) {€rrFN 3Trd kqrd{qr qfum fhwur+1 x-wrr flntrai-rc+1 Tmrr rtt TqH
(lEr4rfl 6dr5-f, rrirgTfr( I

q) qfrra Rrmurqr e-+rr f+-{ r 6-{ft qft-q i ri ve-+rqr
(-o+rfi-rs-fr-q B'd$-q rRrq+( |

qrwfuszhqqftAk+ il6-+1 rrftrd t\rerurqr tqqn rfuizF-+1 erftr ar+"+-ffi
qfi B{rEqqfi qdg, aE-qrM qff a-+n cr{ ilns-{A-q r ft rftf+zkq++<
ftTsTur+l eftr ane-qil.{ +-sft Efrrr qi, +-d qrmdl flrd-{i-.i ymq rfi, m
qre EtffEcT rrfisTA-( r sf\Tfrrfr ffi cr6 s-frrr rr{ilq r

rr) rrftrd fueTurfi +'q-.a+i t rrr€ 6 q-A srtqr ue{Fffiq 6qs-m rFF( r

?Tfrrf, ftTqTqqr o'q-aa+i smrrfrr h$rq qe[6-Fsrt Eqq-{ rRrgTff( I

s{r ET-afa{q +rffi-q-dFl erftr, B{rt Web page (i\TeTur+1 ++tfl-+, qtzzrqr +1 elftI,

€) tq dqT T;irq++1 tnfu, tt frwq qi FdP.r+] qrfrr (executing algorithm),
g) {(qnT (multivariable) T Gl-{3{fqrk+ (multidimensional) lTwtfEil qr@r+1

eftt, g'l 6ea1qfi (data) ( t6-eFI (function) +1 v;Eq t 5<: nf++1 ffi,
qy rrnr-ftq qwrqr cqr.+l iTrfrr rflfr r

t. {f,Ir€$i:
rrftrf, ftleTurcr 6.ETat ( yqlrr isr,.r+1 F<+iqr 4td-q;i' gq-ftft

6r{qE t ftaqfrqq .Ftdq r

ftn qftrer+ FT{ftror lcl



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

Total hours : l5 hrs. for one month
Total sessions : l0

qftsq r q* ch *q-{rc4-"{sR +r* ffi r+q "Frd-Erc +.s-+-fl-dr€ sri<r Tr{ rrfrq-i qrr+1 qq-{r cr< q=i qr+qq+ 6q I dt+' q-E+-+i ftrerq k+n
frqr+-drqqtd a-rerc F{flrffi k+,rfcr crq q\r+i s-rrfr r t\re]-6 Hq]|+i
ftreTur s'lTmfirffi {i-d !ilri-firft crK rr{ sIT{qaiF ildl I zR.rrc firmoqrg
3Trffi qrff k+or qlerFr+ Turfitrqr g?rR arsil r hqreffi cfr 3{r$rt

Pt-+rrwrcr Em arqri +n ffi rr{u r

gTTm { qrel qre-+1 assessment iFr FIrfrr f4nr.T f-+dr(il6d srrct{zl"Firl
q-fg , d cfr Td ar +eTrqr rrfti ftreTsr krrrfi] q,,Tr++rfudr { (r< qrdr

wg"r Erg a-6 zrr iren+r qrftr a-q qft\r{r Fq-+rg sq-dterds t-{ 6-ffiq T{r
W rri Trr qrr{ + n-qrfu |

d \r+-r{cr t{qrafhfr assessment rrd rftr rrfti fqf4q qer66iFr Eltcr 4utf,
rr+ rqr( qftq+t u r q€ : hftr*+-rq ark+r, qffiq-{ hqiur, qql t{stsur,
TfteTurfir sTu:r6Gi, srq6-{ qk{r (marking scheme), +err+t gTfrfel ke-tsur
qrte c+d-{ r

(iI: 1 (rIrI : I qo-CT 1o me

rfrt+: frftI*r<ur aTfuif,r (Specification grid)

1. g?W : zrq trr+1 :1-aqr q-flrTr{ft-re ffiqfu-r 4r+rs rr+ qfrq Et6-{
qr) hflTqfr+-{ur drksr+1 q,i r qreq af,rgn,
qr kETqr"qfufr 6q1 qrcqfu+ il6+1 rrftrd fuv1,51 ffi sqqtr

F{RT*+.r.,T -.iltdfir Mq rr<t 3Tq-{rgfli qh-{1 Emrsq 
1

lci rrfurt qf{et-fi Frtftr+r



R. <rqfi :

i+srqnqk+ dqT qTtqk+ il6-61 Tftrd lM qrqfi-q-f,G, rftr
q-fflm-+.r A-fr grr<t rftrd P+v+fir rtlq?ra-F, qdi, q-qk€,
+,r$qtg, iFerT q-lo +r cr{qTffsrf,o, zr'sil q-lo +r rrftrd ksq
fqrerur+r s?rq-f,6-d crdr{ I

1. {q furn+mq:
zRT R=rfi rrfti {qTq tr-qr+-flq-t6 faq{Ifrffilq dt;
+t t+qqft{kaF 6q1 qrgqfu+ a-ror rrftrilor

g}erf6-+1 3i".aq-q, r?o Frtet
q) srrnrel rrftrilf,r sqrq{ r haiftr sisqE6 fi-e E+ar, Go Frtet
rrr hftT*fi-{q iltmfiErt urur F+qfur I (xo flrtet

Y. faqa fuurr-<m:
s) rrfrrfr+r Fss'E vrqfr[66'd w[cr{

. ffilTrrft{G-dG qtq qT[rqr 6rE-{ rrttr{ | q-&f, s{f,qd q* \.sa +eTr G
?fu lo qreTr Tq+1y +1 rrfrrdrd qrftr {rnq\-+l g?ea-f6 3{ffi{q rrft
q-qfu-€qr sfrrd q"nqil(t

. ft ufe-u-rc qaq.{ dfrr+ilt-+l { *-Tsr 6t tri qrr s{rrrd tr-qs-q rRrt
qilgq ilngi I

rD gq-{q qfrrffir rnFTrFr ( s?rq-f6.frE (cl-{r
R-6rrFt-r6-dr€ ffiq qr q{ qq.fr }e cteTr+r qrftr r+rr ,T\-+i ti Tirn
qqnq?-+l fu qq5traoqqr FCi r fr q5r=r6-6rrT tcE\r+T gsr66 r d a-r+1 erftr
dfuq-or s?srd6-fi-q-m Ec-rr rrft ffmT e-qd rrd crnsi r

rD hnfi€ffiur Trffi Blqr Frctor

a-tr+1 q-fl 3{qq-{ rrd ki r gtr.rq rrrrgi:
qqqar fcanq hfieran qrwr fu@rqr fufffi wqT d+r qr"qfut
hzTd66w qfurd M 2@e_qi 6st Tt q@ A tfi qqdqi ,td dtdr
hq -tq€R 

qf q@ W

rrfrn sftIer+ heftror lcl



rrftrd

fuffi+i
qrq

rnFrwTnqRtrtsftrrH qrqR ffi
qtrc snqrq+.

qtsr{
ilqrg

wqi +er+r v-qt ft+r g+rrurds qzi-Ere

ysq ErA
co% $f<I

crfq
sftiqT *ufr cr{q5tr++r qrd66tnc qta-rqrt ato-qrrwr

rqrilo FF-d

qo% rf<I
crflT

rnt+<

fu-qR

vt?r-+.Tflfi+r +fr qBlT l aqi q-665 afiq
srq qrddotrrc r+-{q qr6r[ +to-{ tfu\.+T

rr+rs Fm-fr

\e{% 1I<T

crflT

3ilq--ftd-r

FTTqt

cr{q5ffi+sT qrdrs-ff kgq+r sffr<onztqrd
fi+{ frfi-m

c{% rTEiT

crfq

s+r +66 crflft-{cr kgg+.r +eTrrrfr s}w q6

cr{q.T<rfi?Fr 3T}"rRr6GEne Hfuf,r rffi66 BrA

u{% T<r
crfY

sft-dr cruE qTar6-+l qrun-i-dr€ eq56q1 ffi sfr smqroqr

rr+rs Fnd
qo% T<t

qriq

rM Frft q-{ crd+r-d Etd*dr wq r zF-d qrq-+1 rqr
Fm-d rrfr qsdr ilk+r ffirt tqffi 3flurtcr

cr{q5w+. nqr v<rf Ttr6-66-drd rm Fn-d

t{% $r<T

crfu

r+rfk+1 drfdf,rErd fi qqr6-G-+f qttqr rr6rTr{ftt6-fi-s ueiwq rnrsi :

t. aqrffi qr8.T k{\.{r In-cq'{ irrrR rri 3{rqR-f6-c'st EF-.{ q6nr<t r{TqI {
F+c I

t 3Trsftf,r qrcrfi fu,q'd rrftrr+i qftenErd t+qTffi s+rr<T EA wtco a-q+'

qTcors{ r zrr+} (-r+rqr sftlf,r +dffi rri Fs-qr'ffi *co sTqrg

meffi rq *-ft EF'c E lfu-{ {d rr\r+1 +qr ?

t. f{qr?ffi *ra srqrs silrqr oc rn-fioi ftrft-+r hqr.,ffi ifuE I dqr++]
trsqr +,-d sfulfi-qr a t

fd-qr+-{rq I T ? src arq frq{-dr* 3nrrt Tfft yqqq Frqtsmr ffi
tsftT*fi-{sr arffi 3rr+eqirdr Ffi-{ c-d r{t cqq rt T.a-+ q-r-TF1tt6-f,r€

lcv rrftrd yftrerE, F{*ftr6r



qfulmsqcr \,-+\rfiIta orf,qr \rrqr+eTtd hftrk+rq drfd-+.r+1 qrfl fr6
e"nE Fqma-t rr{ 1 6qs-q-ard FI[fidqT YqrsT&q I

s) f\rwor fficr rr\.+1 Faftr ur otk+r 3{"4fi rr;i qqrs{d-q t ilf,+T

B{rdrrql E[.+En{ mr€ m*ffrr<+<:
yqTE-{- :

I qrf{r+1 iqfMfi-{ur drtdrdrr Piuttrd *rrs * * ft I

?. vf{65 tqq-a g?rTm-r il666cl d?a\r+T r{ z- t. (GIII<T d can f,{ d-{-Erd mLi ri4} ?fu€ ?

Y. q-{ n-d-+l qrr+ s+tl-<r q& areo}TR ffi ?kq z

' {. qq v{qr.qqr oft ttg t
.1. q) eltrm uro-+1 hfM+.{q ilt{f,r Fd ge r.t gqs-( Trt r.a-fi q6-dFi

qaga aqTr+l rrn{-fl+1 PqilT*fiq drlilf,r r{qisr rrd -"{rni gEd rl=i qrnsi t t

Trq <gt{r rrrord+1 s.rql rt;i Trrrrit

q€rf,cr dt6\r6r Fqsrqrrd frr < +-c 6q1 ffi R<ff,il{-Tcr Ffl-+Tg

vq Trr\r+l t{r [f,r (rITs"I ( ftaitad s?sq65-+] cft 
^cfti 

.i\tdr qT q]T\r+1

qrr+rft crw .Fi ftrei cfteTmr qqrq-{ hqiur+r flftr t4ftT*-6gr drfc-rr+]

fuqiu1 1 rd-rr 3rsr+aqfi qg r ur+1 e-qlrrErd vd'€-q. at
qerds ( gsaal hftra d-f,dcdr€ wn hqiur-qr q.ra".r-rftqzi4 Y+q tl+

ffrtflra q-fu r

. t. rFGtd-{:
{ iF) d-6qrT strq-d6 Tqril a $m-a I

s1 fuftnfi6-1u1 drPd-{r+1 F+-q qr+rrran-tn qfu t

.., rT) dqrti s-{E-f}T\r+] kfM+-tq drtdfirfiI 3ilurcr d g**a q-r+r seq

. Frqiq .rfd-q r

+

rrftrd qfqrero Fr{f{r6r 1c{

]



\_

(rI:?
I

rffif,: faffrftm, gI arGrtr (Specificarion charf)

i5] rTilqraqltqq
q1 sffi66-+1 4ftfiur

(rIrI : 1 qo-eT ?o mc

t.

t

({o ft'{g)
(Yo fofu1

t.
6)

\

q)

e?t[: 'q-q s{ai "*r *O* Frafukc rFr{-d6 ?rf vtrc qaB1:
i[') iFeIFkr rFrd frIrzrd et{ T qr{4qnrtn fl?Ir{qr n{qr gfqlr{

Gfir -{:dttr.5,r 
sl6fl ilqR crd,

Gr) q-r;ril6qr{ Tiilr;r+r ir6{t 3l-{frR q?ft6{ur rFi r

STCTfi,

.5Hr (-10 4r rr&rd hsrr4n qrqrfiT, nqk€, qrft, Tnfiq-{

qw frrrwm :

Ts riTrqr rft;1 5q6q hqr+-qrq-rs ftqafrfuq 51 :

freFfuimw:
qt<r sEqT aT{
Td{r.t6{ryr{ d-ffi{rqr hqrffi rrt e-er r[rdr* qfrra+r irHr t-lo dl
cr{T{rc H FTsqA \rscr rq[€|qr{ \rsdr 6Hr+t (t efu 10 6'qrqa q+ Ctr

oqrob rrfrra |M A-{ ( qrdqqrrfr qrqrrqr frPrtffitlr eiffi afqr EH
afi r5tr $Frqzr r ffi e-r-rqt+-o dqr crd qrn-s-{frq r q-st eqn qfri
crFTT{ g.f'quersr 3T( Pfi qfu.i cril+} ( sqEq q+ 116r(6r r<[rrf, dqr

kswrd gt er-r+r s{-{68 Tqrin flci Efi+1 qm+rft k* araqr cqrq-a
Errfi iFrrt qrt+r cficrfG u€-fi rfffqr
ffifcrfl ilffiF.([r
rrdqr.ffi s*q-6 5*n hqr+qrq ?'rII iFrr{ qlt6r qrqr{ qqrsnm rt
g{: s{dt-d6-dri rc-d(E r{ ( d y{"rr{qr tt+r srild6,qrg liilr;r.fr rra; q€
nrc, ffc, q-frrr, Tq-sr qqlar{ T+ frc ilftffir qr{ft-d;d 1r{ o{r{ { sq.d
firr{frq r

!

lqq rftrd sftrr* fr{frrrr



FJEFT:
qftm ffi qrqil qqFH tr{ r++ ir6 ( ?FeIr6T rft'rd Hqr6I iflftr

cr{rarn ftf€€ qtdr &r t a-c ffir crqqrr.6} iilr;rdrt tq+r <rt re+
il6 ( 6'qr.rr qtfrr frfiftur qnpr s?qq-rc T{r tr* trt ertlr Frcfur ffi g 

1

zrtlr IIr,r frrclq-d qtftr q-4vqc g.rTfi. Fannfr+Ior iltd-dr Fr{i'r rftI
rilrq{Ir.F E-d I

t

T43F:
ar vr -r+.ffi Frqiur rrdfil ii q.rE-qT 6;6 ?

ql qftra f4{q-4rc dilr;r+r la-q a-ars Fca-+-rr \r+q6atcr r-s{r gri
qars{fr(:
. Knowledege
. Understanding
. Reasoning

. Application

. Problern solving

qfr,r< qftra.+ FdFrdr



ffi: l(Y (rtq : I qo-AI

1ft{5 3 glqq{ ftItfur t f{dqsr (Test construction and item analysis)

I .q{q : zR[ sr+1 q-qqr c-6]Tr{fl-r6 Frqfufu( o,rfr6 .rd serc Eif{.
;F) 3R[FI yen?H rI{ 6q1 faq}q665 +OttrT,
q) F;riFr s-fl{3r1sr( T-fir sffiilF frrqfur rrft furs{,
rry y{T+J qr( { sf{ftq Ffrsqfrr+1 e{Tqr{ rrd,

tI) Ts=r f{$sur Qtem analysis) +1 TIfg EkITiFr I

1. ficfi,
t+r+qrsqkf, dqT crrqfufi' ilEtFr qr{qTtrrf,s, qrj, +rdqtg,
qE-{S-{, q-qls.{ Sri

t. tq f*qrd,dlc:
zRr q'1rn 1fti q54{q frqrq-{rq-d6 ffifuq 6a:
iF) q-snT trFl?Fr T,I ffir frl}sdr (v{ ffiet
q) rs;I?FI q-m'r( t 9q-{66 (vt ffiEl
T) yq=rE,r rm r fuiifua qqq (v{ ffis)
Er) 9S;r r{raqur (v{ ffi61

v. P+qc Fwr+m :

?D sRrEr rFl=FFr $[ acr hfrs.dr
udrTrrfr-dcerd 'E-d qlf,+] crc ql"qr rr* qe, rfr rrc rri r qfu-{i..er6cqT

vir{ +@ (Ing {q.s-fi r{-frv_r

[d]Trrffi qtrrilGTcr f{q F{e}s-drf,6 nfu\rfr +r*f6 h-iliur rft ff
helqf,rdo?fr srk d.ft +fr T.rcr yq;rd-6 cqrs{ wrd tr{Td rFi qrn-qEtq 

I

zrr+r ffi 3ftrsq:F rrfrrffir qr€TRiF-dF t-anur rrtA-q r

sRttt IFtiI il qtHur+r ktqilr66:
. F+tftrior,
. qr<Fi+-dr',

. Fe'tntf,I,

I
I
\
I

rrfurd sftrer+ FTtftr+r

I
I
'l



. qrq-6rk6dr,

. frT{q-ft{frr,

. a?rdr,

. qqiwf,r,

' Sqrrililr I

II{rT6r IFFR {'tn=r66
4vfl66 iFRTFF-kn 6d( ?" q-fi nffs\r+} {qk€ iq( qta ilfr at*iq zia t

Tftre ks{qr rfr.I Ei r rr{ qH GIIFFFI srrrf,o H{oT rrt fuaa1 951-i55

qfulrd scfl tq q-n-c-{+q, I swB qrcr 5{: uewq rnnit vqr6r

!r+R-d6-+r 3rFil{ qff ffiR cd ilttsTffqt
il{+1 qrJ grqd rrft sffi EnT(,{r qftit g+t rd ornsi:

wflr rqa rtM qraqr B=1.+i t* rrftr-d hq{qr y*rr rl=i sH oqt qfrrrqr

e{rfl-fir a-ctFq.rt hq FTqfcr {t-{+s.:

rrftrffqr drn { rfrrr .ri rtM vqrror qzFraf,s iqft=rd sf,{t{6 cs-rds i
61 r rrftrarr f{E-Pdt-flfi Trc 6H Rti rrft\r+1 dc r 6rftA qrw*fu qfurrm

ffiq rri qt6r sqr6{" hftqo gn-trcr+ Eird sf,rtt{T+ qqrto qdi d{- t

f{il{rarffi qfteruwr ilftr qi aErrf, vqqts ct{ rqrt grfr{ft Ei T{gi{. I

f

a)

qftro vfuero Fr*Rn+r 1cc,

G



gffitrr sdr4, c-6,rr,rni 'cqr{cl ildi +-fi TT{r crn-d6 {r{Fd6-6qcr hciur rFi
qqr* sq-d q;i arn-qfrqr
cr{6) qK 1frqlfu{ Tlr{
c-e.5, q-ocFft{rt 3,/1o irslrd qFm qr€9tr6 r cIETfic B; t pqaa;a$-1 qd

flrns{-&q:
aqrfaefq qqd srr'ft rftr rft q+ cfsmcr sr+r6 ffiEfrrd +,116r

hfl'ffi mrert ermn qrfi) Eqrs{*q qsd srr 1o flry}gd qqqflrr k{
qt+dql
q-dcr.fi-66il qra ffirg{sqfu dr yr+rs (rqm-!|.{.r* r T+, q-dcFr6.Fqri qrEi
Eqrgin trFI Tci Tft fq-rtur rriiiirfi. r Mftrt 10 hfud srqftre g-il{ i6
Tm.ro-{ qrfl-J-{frq I srf,rrfl zir t5-qr+-qrl-qrc +-d q-+rq qftrir, aernq
rrro-1-+q r

cfi-6r qR r Mfra s{q-4r+4n qq-a1 o.S flq-a rr.rar cfreTrdr crq f+ais
d-+r arrdrril rrfte[ rff wqq ,r* FTEF{qr gqrsT+{. I

cril nfldsur

1. ksr{ti Pai qtgrfro-are sffi {mt;q{r d stsq rr{ €itq?a rff yr,r
q? f+q trrro,cr A-fr +{ qkq c-q{ @raiD storm)rrd ernqAC I

q€:
. hkd kara r en kdrriicr i{rarkd trrrsr {cr.rm Td k{ Cst W

frai
. d Diagnostic test fr ki kilrffi fuqlE{q"ft qfir { Crirerion

relcrenced test i ki qfir Cgt Cd I
. fkreroa q{sr (qrcrFr rrt dlyfl +'<rti qtrerur.Fid{ I

t{rd wrr rri fid qFqr
Tq qt6-€t:

Knowledge, understanding, reasoning, application and problem solving skills

rfl6-6l Tqr-6 rr{fd ffiIrqfdrg qEIFs TR|TFFEI ilrttr qITEII{ Tqtrr rr{
qE#fl-+, cfr.r rrd Fdsrffi rrerrar B(r< T &+, gfi
qqrs rr? hffqo sa-< ffi Erft-+] fu+rq rRrs{ urfrq hae r

1?,o qfqa cftrtr+ ftiftr+r



\
t
L

il+fr E* ch ctffcr sr zs{rt {rrft 6isrc e-{rr-{qii affirc

ft"Iff6"*z qrslT qft\rrr qr-{r.r6 nneE-dlt crq T { q-rq frq t

1. mqrrfl-ro-orri dq-+1 drt"r6r qwqll \* ilirsi ( qzft1|-nqur6r 3Erdfl[-d6

terdt s,ffi tttt silrtur qqrsq qqrsq*s t

osr g +) qqq ffi6 cftHlqr rrftrd hsrrcr dRrqor ?o qrrf,s-rr"A ss
6sr4[ 10 f+qrffi k\r6r gf,rd F++tur {s[+I( rd:

iF) 9{=r a. i o} oto-crffl{ +fu 6a I
q-di,

cf{ i. i a] sfr q-artE- P{i k{Ifr {-gr = {
qqT kflrff (qqT = 10

sfi irqrrfuAkqrfr sqgr
ofo-qrgw = qqr t+qr{t sgr
yrc i. q a1 f+tft-+tqtlzrs afa {q I

qai,

Un, qffi +v[ t+srffi sfi q-{rs H kflr?ff <rSI = i a{l

LR,6d l\e% tflrpfrqza sft w-r 9a1 14qr'9ffi ugt = 1 c-ar

UH, qfffi rrs% t{flrffi 4a rqwr = 1

r =l=
10 1

lfrr+ sfur6 Friftr+r 1ql

9l"I (gf



LN, ild fu% F{qrrffi Es Fqsr = f

F+i-fi-+-tsr sq6 ( pJevel) Ur*Ln - l+1
Ux * L,r t+l

hn-fi-{-€r gq6 ( D-score) - U" - L" = t-r : l
Un-Ln f 1

yffi P{stsur rrci ?,iv-{r5i t1p156 trqt6iT rr11-"j? Frqlefu-o {-fif,6 ffic r1-1r€

P{q{qr grgd-q:
. q&6 Fq-flr*ffi yrqr 

_rs6-+i 
qri-dFrft td-t

. tfu-mr e,nurcqr 8nft-E-d rr{

. sl,rrilq { qTf,c $[d Fs-{,

. r$;r+i 4t6qrSffi{ q-flr ilrng-{,

. Tq-r-+] ilftfi{ur {q-s q-ar ilrc1

. rer+1 qeq {atq+-{ qft otocrsffii r Erfl'orur {-{fi-fir 3iltrrcr ki\r+i
rqn-dd srmrr ri, gm Tli, 6drsi qRT FToiq rr{ I

qq-{ Pfl-Aqur+1 116€

c-aqnfi-rs-*i qflr+1 fu-qr+ersqr sEd rrft\r6'r yrr oen Fq-qrelt6-G-Erd ylR
grfadr 3nilrcrr fqR crt+] ark+r aqr rq ffi wtq rr{rii? ftEr{sR-.Fr
err-+l sil{ 4f,r6qsre hfl-q-&(:
. + h6\r+T yq-'rtrsrr 1i dv e fu i
. * yrqqr gq1-rn. Ftd-{r{fl{ E ?

. fr q5aa qr<ftfu q-ftwor er<rio €tpa\r6r s-q t hq ?,rq6 @.rsi
t-flaii-r6-dtii q-flrg-{ uffi e I

. * ys-c-i ryq r;-{ sS z

er<q[ hq {<rro rqo ]rt FrqE-{r g'ri:
srq t+rftqur+r sqfrftrdr
. fue{+-rrf,rt yqn q-arci Eerf,r sgtg-s I

1s, R rrftr< cftrffi FTtftr+r

I



seflqr BrdFd+f errur{ Et-;d I t-{ clTft] sf,( eF-d E-B { sfitFA + Ad
qri qrtqr Bi-dr6-f, (i E{rn f€reffi ysqlsgr+i 3t{}r4-d-6

qh qrH rrfunl

t{ rsnqr frqreft+1 ffi 6ft{E a fr eTtdr q-q I {{+1 3nurccr ks}s

rqd : ffioo f\rerat, gm ad ffi vftlqTur ffi) e=qre-{ rl;i

qtf,q,
t\rqorqr 9-*rr rrt hfkff g""rR etts=I aITuR s-il{ T{-d r

qr;riTr{ qffiq, <iqir+c ( sq-{m qqrsq Tr{d rr{-d r

{f,T€F:
.F) 3RrFr rsnqT 6+ qiqei-dr ksls-dr sffs{A-C r

q) rrftrf,qr yfrrr rrfri rsrf,F tcE{ sfiR-{r E-tr{- ? qdr${-ff( r

q) q{T+1 rrn t swrfi-q +-d eq?a rt-d ? sarqilq r

Er) rrqn k{+qq-qrd ftrr+ r fc-{rfu a'd wrEr Eq I

ftrmoi srce sfiT{qI gr+ m rrfi qt {€-mT IFEr66 qm+rtqr

{rci I rfiq{ t+qiur rr<f qr{+1 lTriqrt t,Tr;rqr 116 sqq hakq rr{ r cl|-q

ffiqq.rft qt rm &+ < qn rrq t&+ €rr+1 B" {-{ vffi+l 6t6-{rsffi(

6fu B, t-{ sr-d-+1 sir q+ P4-slfr'il P<\rfir il{ q<r qu-+1 fru rrt $rcqrrT[

slr( Hrq 3il-{[lr+ E4I I

qftra cftrro Frtfkror 11i



Ui: {

rffir: Surqm+r ilE{tC (Assessment instruments)

1. s?u : zRI re-qi ffii{rqr q-dqrrh66 Frqfufuil 6r{65.Fi qeffi E+g{ '

fl rrftrilqr s*rr Tfti rlglqr-{dr qla?r6-6 cf6sr{ rrd,

q) Tilrw-{6} ffi qed 1[r<Bi6-dl r ffiq-arfq aqqr
.ri,

rD rrftkrril M grqiq cFrc Ti rqka-sqqr rftr qi .tt6r

EUf{ rd r

r. sd:
6rg, qrft, qrdr{, qrJ r

f. ltw Gsrwr :

zRr wrff qfti qsrs Pfi-qr+-(Irq-d6 fuq-afrfuq BH:
4) rrftrffrrr sfrq qfti TilIWT6r rmr{66 1p fuizl
qt r.qrgo-{air auaT, il<ff4=dr r taq-ffffi

lfd-{rfliF- qqfi

r. frqhrwn:
6, qftrilqr cqtr qftitilq5il6rqlr{FF

r. rrqnffi hq sf{ afug+} Tqk€
ffiIr5-ilEre gir( tcq iltrsi t

grFf :1 qu-er 1o fuilg

(to Fri-el

tw ggr.ro-s.rfi kcror .ri t

t+fu ?

(Ilrrr(f6]Tcr sTK iril(66-6r rqfd fire rrFracl g-mrr lrd qt.5.i qs-d=6-{,

irffifidf, qftnq g-w-tr{, Frd-{r.c-6 614, {rqlPfrd qrr6R, snErlliltqfi-{
aqr hftrq f+foT+'r qftqrd{d-cRr qi Ea gqs-e-crc Fr+rqfrq I

rrdqFftdc-drt F+argsrr+1 qq-tr{tr T{ kflor rri r qar+l q-i cqr{ t
3[EEI?Iqrqrd fuq sf;r6{; Ifi FIqfIII gf-frq:

lqY .lfrFd efirq-r Hftrfl



{alw{ fYI6o[ tF6r( 9l':6.z|T 6 \rSCI srql 6t I

{iltq+,-{fi qrqraklw fus-a r ffiac rqa.r< rt slw ow ftqqTq6}

srqfts-dI fficr qks I farqr-{n fflrff, ftItr+ r Eqzr+q fi-{dt
iltr+l tcrfrcr.rS Ea rzrd er+srqr q&ra Ptrsorqr qnl-i Tfltw{-dr{
ctwrcr crr fffud ro6 s?raq-drd 1 sqqtq{il-+ WrW-++r qtfrr

ctqrdrt rrffi] \r$a qra-{d 6qqr hdrs rrt 3rq qra-rfo-6} qqc-dr
arlen watrr trffi Es I qilr@T6r at f+fuq6I ci4kdc k+ffrt cq cfr
arsr qfrrfi frnr6-6gfr kqrffdr rfilWi-+r aft herEun sru-q-6c sqfir
.r{ er{F. w,

. ffifl qW rrrfd 6q1 ffi srq-d)+.-{ rrt q4ftq-d ffiqtd-{
- 

f6drs qsl tfi,
. Frqfud urrqr |ffi c1k6 ctHI k{6r crt rfu gtrE r crrd}

ererqr rT166r s?rq qT€r6r c{{66 ffi,
. rff6r{ kt Tt-dr* qr+eft+ 6si cftHUr ,1, sftfrw dqI {sr+rc

ki t qe-tr d',
. fdnrq hfusor cr+f6 Tcracr rfr Te6 Y,/Y qh{rfi hkd cfrHr

ffi1
9711616- :

t. dqri66-A qdt qqfi rrt(.ii qrorwfl sffid h-qr+-qmro t
aqrfft P{qrd{cr s*.r ri qt6r sla-{66-qr * +fu qr+ e i

r. ksrffi rlanq,+c-6r qrFr td-{\'6r glnrrrs + dq|-fn enq* f{qrmq{r
. qfr Tfrrr Ti ,rt'r\'+] fffi Z ff srt6 {q gqrlril6 qfr r*'r ,r{

rFf'{r'+i qq fi *d fl u

' u) fqrl, qr<tlr-6r < ffi {il{rtr+ arEFrT

. e-acFfrlao-drg {flrwq q{ 3merqr fu crP{-€, :FI 3FreIrqJ qr<fftF qIP{-q

{ iFr eFrenfl ffiq 6a c-i fi-{ qr;r66 fi-{ s{f,drt k{ cqqB-{rc it(r
1ffi qqr-qsg rr< {a-ro-ort rrwil{ Tft ilsch arj u-qo

q=ifrq r

rrftr< efqrs-fi fi{tir+r 1q{



cq-d qrtqr ft-g\r{r qqil66+} v6-vq+r*t {-{nrkr gt.E-q rG tT64{ Tflf,
rFi ilni;-{-ff( r

hH rerfsd gm iq ern{ crq g-dars s-e{-61-{ qi { Td+,
varrrrfi-do-drii ss+l qfteTur r 5r: vfterur rrft cr"o erqs ftrn-d rr+ flTst-d-{r r

sflqfu drk6r ffid il€-+l relevancy { realiability tttlr usability Lrurdsal
rqq-q.rG vf,{ ki sqa ftftq6 {-fi-qt

a-ar+r sffif,sfr s-fl( frr1-ffq: WIfE : a x5:20
t. x2 + 5x + 6: (x +2Xx+3) Cf, q-ft k{ +ik tqrsTd-s- I

r. +i sffmur+} Rre{or dcr€ +-{ft +-st ffi rr{rer r

t. 6 { 8 +1 rT.q. ( q.s. te (set) +i s-{tr rrft qm erngTa-q I

y rhf,r+] Fd-d-+] *{q-q r ankFr t}rer"r rri qgzT dft-fir gcr6-{ur qtfd

@qr

I
I

I

q

1c,q rrlora qftrera F#ftror



lr

\

\

l
\

qfrraqr {€rqJ--rql qrftr t{kd cftHr+1 qrrqlt yri-m rfrfq+), 3r+fr6-{,

3t-<-qH, ?iftraq a-qfr-d-{, k#-kflzF 6rd, qrqrtmfi q{6R ?rrII ?,{r.q{eqr-s6-{

qmr qm+1 qh 3Tr4rffi-fl -ftri g-frrr rfffE | IIelrs5-ft# relevant, realiable
( usable q-{fg{ EafiBf4 yqRI rfiatffu 

1

t. wlrqffI:
61 rrftr6qr sd-rr qi {ql _r€f,{4r qr"d;rr6 d d qq1 r

- q) rr€nsF;r sr<nfifi r F+r+cftq E q-a w znoft qroqrs{ qtf€[ I
rr) {qtqr{+1 usability lTffi + d r aoft usability orqs rrd eftF-d z

.rftrd



l

tll: t gqq: 1 qo-cT to fufu

Ifl{r r Fr{gtr (Assessment instruments)

r. atu : rrs crd rqqr mqrrfrao FrraPef€d 6r+ds qd trr gi61 :

al ctfrur t qqftfrur hffi E-d{r .r{,
q) qftfrqifl qla-d-f661 {* tnrrt qti r

1. srcfi:
o16, qr6-{, qrJ r

r. IFr$s15m:
rr-{I lFtrfl rrfti qqqg frqlaF.ryrrs ftrqqq]f'dq Bt{.:

e, cfreTur < qqlTe{ur hFdrF,
qy ffiqTUfSf qf.t"rilE I

Y. frqc Grur*m :

iu) ctqlr ( qqtHUI hk66
r[fll 

-rw.n-+'r sI[{ t5fu P+fs{fir E6{ Tfi qr{flffiFscl A-qs-d q? cfteItrI r
qcftsur hk66qr Ei ** faq crtrc-{frC 

' 
5 pftq+r tErr6{rr hE{ +rals

Eu-+r rnr* srsiFlrc FTsffi T-4ril{ffq I

cftfiur Hfu qctHur hfu

r. Fq-{r+ffi fuqTE w-dfqr qiA,

1. w( hst(or 1 spa ft6qq iPi

smrr rrfti,

i. qlqk6 d,
x. hfuqa q6a < ar+w gi,
t. vsrer+ ri,
ir. +Frq ir'ffr+1 FrrqT sr dk6

sccr cfteu d,
B. zRIr11 qte1ul 61ffi-tr qi q\rmfr

611asrfu qr6r gi,
c. srK ffi sr fq-fr ilnsi 6,rd

flr11ur qr4q4q-6rcr1 k+rs qta,
ar6rr+1 ffi t.c FIEt{q rr+

rftr rft{,
hr<coqqr q-{r6i,

d qt{ 6r$n E+ ct{ tqr Ei,
Tonic-6 qi,
kfud cqqr rr{ q-+etot or{ sr
qrsqtdifi?ft oqqr qi,
6rfrcqimffiqr6r
Tgi,
Filfr ilrsi qr ffi 6r{ ftrffiil

1.

Y.

\9.

1q,c
qfrra sftrer-o ft{ftr+r



cftHUr HH qctqur ftfu
f{qr{tfr Ti,

q. qftffr 6.i t

,ri,

c. 6c sftiql 6i < crq i? cri r

c) qt{qqrE{trG
sterur+r rfia-{6cd} sr{fr-+.6ccr qff ran qrt drre{.fr t

sf66-fr aqR clH gff r ner <rJ lq*.rft ra-+r.Fi ilni qrary{, fi
fuq qqrcffrqr

h.rFra cftHUr

h?r{rd ctlrlgl

ct{or hfa
(T6ting method) +q.ft cfttf'rr pc-ffid sird Err

sqa ftrqrn rq-t

Tqaf6fu6 wr

Aqrqoi ffi q1fu-6 qteil 
--> 

q1fua qrn
(Evalltation Procedure)

T-{qfi

&frqm-{

EfiFfd 4flr$c

qcftH'r
(Non-Testing

ffi

qa-+i F{qd ffi mftrlnu zr.ryi{ qf t.are H r

rfrrd sftra-+ fr{ftror 113



r[dlrqfiI 3

iF) iFert q-lo +1 rrFrfl F4q-{sr ftrsq"K-{G-dr{ sflqR qrff ti \'€ ,ne{rfir

ftqreffi {qr .rq+-{ 'r* \'sa fqqd +rffim{r +-d q-€ ar n<wi
ildrs-{fr( |

qt 3Tqftflor kPd-+1 Tfrq rrfilra+1 qqrs-+q +rfqr +qt g-qtr r=i Hl+.'f,

{drs{dtq r

ctd:
.rfteTq+r gqq'-{ur66 dt q-f,rrmr ET TrffiT- r qfu it T*rr rr;i
qffi ilft i q& cw r ffi k+rg sq-qfrral qrq{ ( qqre+-{ vqn-+rft

orff rrd rrH ffiT fufd-{-< e r ut+ ffi ch 3Icfterq hP.r+1 rfrrr ri .,qrt

;f< qqr+1 ?kq r qcr arqftfiq FqP.rEre F{qrffi {q _c{{ q-f,fili e-qrfr

{6Eqcr 1o-qrffi tIRI zqzrdr.ff r+\rd cn:{ffi qfir srq Eq rr{ g-fl+1

ftr+rtrdrt ffi{ft sirs{ c-{f, qqpgq qftEi qB r

100 rfrrd sftrer+ FTtf$rfir



\ (il : \e (rIrI : 1 quUT io hta

rfr+d 3 s6qdkfir (Marking scheme)

. 1. vQu : qq ffi-+1 erqqr sorntrs Frafunild 4r4rs rr{ {er{ (i61 :

,,, 6l gt-{-dqfird {6€ qil-s{,

. q) qf{+1 olaqrrwr ( qffi+1 cErE htqd Tr+,

. T1 e1q5' (Mark) d t{iliuFrft tersq t

' 1. stcfi:
\ "Feil c, { lo +1 vquSw+rs, T{qr wn.66

' t. gw fuqr+me :\ zRI srqr rfti {cr{q tt-qrcqrq-{6 Frra-qfrfuq a1 :

. zFy g6aqffi qr6 (1X kid)
q) ff{+1 t sffifi} mqrg (1{ ki-d)

- rry qs.6 (Mark)+l ft-rror 1vo Rzl

" Y. ffi Fmr+rnr :

6) ts-dqrffir.[,rIrf,d
.. (T 1 +1 3{kc h-qroilrqqr frPaq6r Er;rf,6, TilTrtfrf6-{td lllkT swds,

cfteTq-qrz qrq q.{+-fl6+1 drt{fir+1 3{'a-{4 ( wtq rnre crwr{"Ecr qfi"6q-dr

qrsq sirafikf,r ffirs{ qrnsT*q t tr vtn$w+rrs 5<: rftuor ltt
. snqffi q-frrr firs{ffqt

. swfdqrw{qfid6ffqq++rrrtern-qdi(r

" ta-qr+-qrq rrtrfcffi 3rcru-qz6il ( rl-6-FT ffi A, A-qq-e

. TRreTff(t

' c) s{-{+1 6f5{rsffi r sq-{+i (qri
' (q+'[ rq-d-ds 3Ttqrrc rrt q=n{ dPa\'.{'r ger+i giIt qtmrrrs-rcr Fdq

il.ns-{A-(| str(r{" qqfiil{ G qsa drfe-fircr teq rrq-+q I

I ge-a ffi i+{ ir6 f{H t+rrrs ?urs1*q:
Lateral surface, vertex, slanting length, heitht, radius olthe base, circttlar

{fura sfQrer+ hef{r6r ?ol



base

I ffi R-il6-+1 *{m,-q { qrril{ fire+or.d gcTm r}fbrfi nrcrfidi {rc t&
sq-+1 Tfrq-Erd +q-fl+1 s{Ertr{ v = rr2h E;d rri ?qrsTd-€- I

I qu€-+-(oT trifrq: 9x2 - +9

j ql8++r Etc{r5€-i ffi Efu-{r{<r qc_f r\+1 aqqr y{T+}

6q .rc: fuErs1frq r

? cE{ yer qilr<T qrtr gfl 3Trsi qr{+l 6 ?

I. Eq y{r q+rr<r ffi sf,r sTrsi qre.+1 a t
x fi rrrro-+f sr-r kq +fu vrq errqr ?

{ fi qi rman qrftr u q-.r+ qflrgq+1 d rri ffiri q-&+ qqrr+1 s{<-+1
qrftr oPd +fu erq+ q<rsT(q ? r t+-q r

a,qwqct6 cr< sfufrqr+T elrqrrqr qer+1 6t6-{r5rdr, qqr+l gf,a+1 qElrg (
srqafr q-stt-{Rr qetqr wr t+rriur rr<f eqrq m q<r+1 <rnn+r rRrqA-q I

rD 3r-Wd f{Cgor

rcqni-rs-qni "FqII c,-1o qn qrS{fi-q frq{ T{t.rd 5qqr (fi(q3i-er hBrq
drrqre rr+ro firg{ ern-sTd-q r il-qrq-A E-{Kr+r yffi66,qi sf,i ffi {rftr
qrq fuf\qa r+ ern-q+q r q<fi €+ (*ffir yer6-{E R-{.+ilq .rfatr. r \-sa
+rqrfr n-+n qrH ysr q-+i vql-dri ri rrft g<: f{drqr rrft arrcr d@
ffiq$rr s-f,r k{ qH ar rsH T{t4qR rrt iq.+-+i Fs-iliursqefr Fr-qr+-+rq
trirg{ eftTsr+t q6{ Wtq+ dts@( | Am Wiw-dni qran qrft
q{dld Fccr e-it+' sqr66-{r€ H 3r{4-dr ti-fiur rrd itrrqilq I sil.+tq+l
qi-a q-<re{ r.rni vrg rnrstA-q I

{. rlwilt-rl:
;py s-61qftq5pl c-ildflti vqelvrr qnrsTA-q, r

ql qqr+1 616-{rrw{ r orfr srn 3nsi cqq ,TA Cst W d r + drr€ *
t146ctd q5r16 645-6; I ffi I

T) e&fi qqrqr 3qfi-+1 fq-drr rrt ffi q[4q]rf, 6 r

?ol ffin qfireffi f{iftr+r

t



m:q qqq : 1 qrdr 1o nTfu

rfr{6 ! Tfrrfri Performance ffiAcur (Analysis of class performnnce)

1 silq : zRI qr+1 q-qqr e-dlTr{t6s 6r{rs rt;t {em 6ir+.:
;F) Performance +f 3{ti {firg{,
reI) zFeTtf,I fiqrcffi performance level qflt iFlTg4,

rr) {?rRrcq+ gsmstrfir flfiT sc-{kl flfuqr+1 rrifq qti 
r

f. ilf,fi:
o'16, qrf,{, crdr{, qrd, e1-qkz qq{, qr{{t{, +'ell q { 10 4t
rrftrf, qr{qqK+-fr6 r

f. {q Fnqrfiqlq :

zrq q-rff rTfti {Gffiq rd'qEF-{rrf,G ftF1Afrfuq Br;I.:

iF ) Performance +1 3rt,

q) e6eir6t frinaffi performance level,

rr) {'.Ir{rcTr6 Ysfrs"ffir iltT gq-{tqr qfui{r+] rfrrr t

Y. ftq6 ftqr+ilq :

iD Performance ihl 3d
gar+r,ffi q+\rffi-dr ffi Fd qfurrcoqqr FIE4fdfu( sqrf,{or f,e
kflrE Fti { fffu( Trq ir{ sw Mffi ftq t{T+( r ctn orsqr k6\'frr

s-\rr-d-6-dr{ qElTFffi srqfufi-drfir sIIurcIT fr-ctrd qtl ziq-a-( r fr trqr T+:

q-+1 e-+rror | 3i-f,ff qrq qlttrarer€ gdT$qfl e'A qe-qrc d
qtr+i qrr{.rd dfidqftl fr wqe qfu FTwdlr Sqrq+q I

?F.

543214879
x999999

q 
i65432rogg

x 10000s

,rfftf(fEfC zFkII S-Rt Perfornrance fs Arftfe .Fi qffa ; " fr vqT4I Tf,{
qruirkT Scqr d-,fl5-q firi 3-d{ g<-d I rIqIT.Erd fN, qlrdrq
p-{ +t+ €rq, qnk+ qfirf,rq qrqqr ezrm tri 'frq, tiffi ffir

.rforrt yf rrer+ Fr+*f qr+T ?oi



3TRrAq {rd frq, rrFTilfir tartd{ 3IruRqT ird Ti { FTwS Fr+rd ffq qmr

fuftrq qerfi] erq-fl ffi w< i qrw{qr Performance fr r ce +rq qft

FGF.6-GF' qffi rridqr qrq {fuqrfl frfi neq- ?fuq r m Fr;r-drA

Performance an Ha{r{ qgtd rrfu t

q) t+ffffi Performance d RR

ftraqrgqfu+ f,qT qrtqkfi d-d+] rrftra clE{fi-rqrz qd ildqT qfttf, hsq-+,r

etft 6fo-q-;E-r elTf6 if* : Set, Arithemetic, Mensuration, Algebric expression,

i6-q {fi-+-€r dql qIEIRUI ers+Il?klrf6, iqrffiq i{r6,ft r ;rq, ffiqffi,
T'rTrEF', q-BIrarflr *-a-d6qr t{qrrffi performance +t+ F++rs 6< q-ffi A u-ft

. +-,+rtl qr+firft H { performance +J R{ qr G-{r f{qrrffi qtrqn +-€ft rr+
qRTr rqrf,G Trc& o-qq-m rrtl-gTtrq. r qrfq tn-qr+-qrc '+' qr k{g+J gilt{uf
qd rTt rd{ *-r{r qflrftq srsr q-qg kflTeffi qqrun rrt qrnsi r
[rf,f, rrd qrnqil( | {{ft rrfr\rfir re$rrs-O-qqr Emr rft Uc P{qrff+1 t-{
qfffiq fi-{qr Performance +1 wr mi r ad u ri q{r q6r ffipga qftF-Ei

qr qf*{ gdtF.q rRrq6tq r sarrnfte-s-qre qfrrtr+J Performance l<R qrdrq\FI

g'ffi qrnr kqrf,{qr ,rt.rrt+t ffi 3r$rE {drs{ erngT+s- I

fuq rqrr6-mr qrdrqr ftqrifrf,o-ftq gew{ rrirsTfr(: *

1 ,kflrcffi .grR, fq-f,, qTrftfa+ Br{eTr, qnfu-fi effifrr, s{m performance

qmr qeriq vrqtr"rd q-{rK r{r{ Performance +1 Filtq ffi r" ircr€ *
l{-{r{dTr ota vrro (.{qB ? q.qfH< ocqr {drsTan I

i rnftfu+ ftreTr r6rsi q+ ftreffi-t +ermr fr{ u,{ ( drc Era]-drt (sr{r qilr
rrftl +eTr+t6rqr rffi g"<r a"icr wqTt sfuq{ +erml fuks q< v-+rv
rRr{dr4T f\q t rr+ra G-{t ti-{reffi gs-i Performance level rrflT rtTgir

ffi6r fi. I sn-+l fr dksT FM e-irr+f,rft E-q A-dr O-qwq rrrt+q_ r

rr) srqfqr qftFfld r{fur
;E?TT c, zFr ti-{rrftffi rrtrril+1 \rsdr qarg [fteTr f(g{ qTki Frert rrsi qrHr
.tftm ftrerfiqri ,l-{ffi. ( cqq .rs{ -"cfteil ftI 3FTrfu 6ffi zn b-{
[.xqlrq{ z' fr qffi+1 q-<riqr (-fl{Fffiq Blqs-m.nT-e fusT,ffi wr€fi (

loY rrftr< qfker+ Frtfir+r



. i\rer+d ftquft {ErerEII qdrgn flrs$q r a-++1 h-qr+-qrq 3{t?1..I{ fi ftt
iI-q$q dqr vqi-fl{ firs{&(:

. 1. 3{rqescF fr-fiur (qed-d-F ildt rdqrPffi cfte{r4r u{-qP€_+rro Broi

kr€i r iq-flurtaffi e-q+a-focr frqltffi Performance diT TEfrr-f,

hftrq qr+rrto sflan qft\r+T qq1 r wd M Fil{dsa ffi r<o
rrd ffi rd T,F cqd Fdfrq 15$ 1 61 { o{el 5+6{rt {rt Emri-{r t@
dqr+1 qrq wr+ trfr t

1.{.dil{q.qrcrGml+errqrftrq-+.frq|qrqMTrd{{#&qlfrelr6.6qr.
3Trff?5il{€R gTr{{f{"F { 3t-q54 .ak.FT t Sqnf,d6 (Performalce (irl

' qqt"rdy al ffi q-{51 
r

. t. q-q s{r+1 qdqd ffq cszr cftqrr 6r{ qt-6 u-rw gea eqad rm
dri { 3id s*m sm H r{ut t

Y f-ser {d {Trqr Yen uos-q rnrg\r+l E I nRrql t}Te{'trn ks-{l{qqr{

5(r.4fu .F-ffi q--snd cfteNT qfdqrqrd crgf,I Etr{- r qlrrft d oeilqr

hETali sH s{T+] sksil Fffi1 {c q{T+f itfl{ qrfr {qtqrz 3[s{

sffi*cr
qrflror qenT d,{T h-qFEf,rq6-6 q;td qr<ftfq; BR { q.kTI t{qlq;-qFId6 aqrtdcii

i*qrefficr cf{ .ri '1r-{rsi 
rr{r{q'fi} iard P6, rrft csq 'rt qr-enfr er.flr+drr

(u-{r .rft u-qo rRrsTfr( I

kqrEt66 s{rfr qwq-{qr +fu recq q(rq 6( sffi sq-dfrI<R 4Ei 6
ri qfl+l qriflft Jils+-crt ril=t tTK &{, fa-qrff s+q;dr€ vfr q1 epaqqs

ga rutt t\rq-+'fr cffi gr-dfu+r a-rqr ?fu\r+'r +-ffit-rs vrqeT r
FrE 6rrff fu ki.r ffi reeT er$r+ F+wff H[r[dr{ q-rBi q;irr{E t

T{sr6 ftTHur Rwrf$r rrftrdri gH'rd t (fr'crt htu 'rd 
qq sff{ Ted[ r

I. {flIrq'F;I :

ot hqrffi Performance rr"{l.fr + Tq{d ?

q) F{flrrf Pflrftffi Performance level ;F-(ft qfl FrrTg"I qt+.fl ? qgdr

scra EnrsT&( t

ir) sq.mrq qltrqr+1 g-drr sEi { rfi.rt 3T|zrq.?rfi Bi ?

,rftrr sftrsr+ FTiftr+r



(5I:1 (rFI : I qu-zr io flrfu

rft{r : tdq}frrd (t,orlfotio)

1. sil{q : TTr e-{E;ir erflqr e-fl{rftt{"- hqkfu-d EFdffi rFi rte{q qi-tr{.:
61 ripffiffffi 3rci+l ffi rr{,
q1 rr&rtrdl qratnTMrqr 6q fufr qrt (entry) +i g{I a_<ri wi,
rr) rrftra Fs-+Tflr V.rR qrsi v<fqr +ffiffi vaqrrft qk+T

qrII FIIITiFI I

1. mrrff:
et.q.q.fr, ffi, cr6T{ e{rfr r

1. {q ftqrt-em :

q-s q-{qr rrfti 1q{rq ffitqq dt:
ent qfahq{riIrfr ilflEq (Reflective discussion) (to ttrtet
GI) El.fl 3imrr{ ( qfqq qar+ (Case study and brain storrn) (lo fute)
rr) fffitfrt-4 f yqdrqrflT (Group work and presenration) tlo ffigy

{. FftF fuqmqrq :

.F) cr'{Fft fuem-6-6{r€ ufrroq;t rY\r+ g5*.,9 s-ft }ffi qrftr a-qR

E-{rsT+s. I qRrrft fi-r6 4-{ft {"qr{s-{ qftC \rfi. f{qr'ffi {qrqfi.4
yf{rqF{ri +-qt Pq-6-t q-i q.{rdni +{qr il-6 dqs-m rRrsTA-q I Td rFi6r
eftr a-q pcEq-6r rsI-isflii er.4R qrfr sfi-rsd slfir+ rdrkrqd fr{a
drTsTfr( I

I. acri+] rrfrro Rrerri dqr{d {qrqffi rrd Fmfu-f, cfte{r Ertm, ir6 + 6-R
qr.r;r+l qql-rr l;!ildm ? s6f+l {aTqf,-{ qdffi nqrt+} l'+rqrs offi
fhfr I

R dcr+fl{ fun*a cftetiqmft aqd+1 errf,rqr qfr cffrsr{ 6q wd q-rnfr 
?

s{ril qh 6iM qn H rfrFnA dqri+1 (fr {qr.rs+'-{ qC "rd
ern* z

i. cfteil il aqrii+1 f\ieffi-+l Tfl-r -rs+-{ 
qEffi dqifdl pfi{rrdTr{ oM {-dm.rr

4r qrcn Tqr\r+l wd ernd t

rrftrd qftTFfi ftiftr+rRoq



y ilrt+1 ilrro'.i awioi etor kqzaqrucffi
trffi sd qr-?fr ? nffi q\ * 6 v+fr I

Fr+T-{-+], sqEtemr fq-g

r.. dcd 3{rd Rrerflr<r ofa q-r+ e-qrrn ar s€ ffi
Til -rs6{ 

q;iE6 I oqrfi snHr hqTqffi zqtrrro wrfq

6 ? ETrsT'Ts+1 rrq ru.trrtl dcd a + {rc{-{6 ?

frqrfi66d
qcts-STv+1

at+ s-rr{rtffi qli\ ftE\r{r gq-{66-+1 ilar{qr r{r{d'{ (Reflecrion) rld

q.rrqd( r qffro-+} Eq tETd6-+i md rr{il( r q-cft He 'T<i sfi-f,o

a*d" cfteTr confi{q qq{e r+\r+1, ftrs[f,+] {@T -e-64 
tri Tffi Rffirgcr

ffifrrr {qid qffr {tt-roqrE c& qt-a ftqfrqt
3{ffi q-{d.r sq+r qfua .ri t{atri {fl -re..f,{ 

qatd-6r qrftr qr+sq+ r td
qH affi dfr .rd qarrsTtr( 1 gffi Psllffi (t'{r qd: :r+frrq'

Frqfu-a qfteTr urt< gnrr+ qffi6{ | *toqT} sffi rrq s6{ t+ "rftram

qftqTI q?4 {5 {gr -re-6i41 ft+T + fi r" uftrs+] cd afqr'r ffi
f,cfrr cFicag r qfr rr;iqr*

- dcr€-A rrftrf,qr N€ 4pi 4-cft rnrsq qt6-q ri ucrriur klwi r

- fdqrftfrr ',{<-qffi Pdq{ srr+l uKunflFF $n.ri;FM a wi-< qi=r qt{-d

rri Eqr< klwio t

- fr-{reffir qftra-+r ilriqncffi Response journal i qt{ g-ffit {.l]'r{

qr6rcrg;I {d*rr s.q\ig rri 3-(r6{ur Fq{qdE I

q-mr ksr;r 6r{66-+1 4.t6-rrd Fq-qr {-q+-m{ Ird st+-q ra ryed llrG-f,r

qrq gfftrq 'Rrqil( | qtlzFt qiotro trffifrrd o3 qrq+1 qzi dq
q-rrsTd( | .tTq+T slei6s "fl-d : d6, u{.lnda, t+-6 wrgqq?ncr cfd@T

Etffi 5q: ffiIrfi'q tRls-taq- I {q6ffi r H wrrq rri qr<f,6-6r 3lrdr'cr

sffi +Hffi qfrqrqr q-qrsq qrnsT&( |

q-r+r 3Tfuft-s. fi-ffiffi erq"mrorrqr€ 6-dt6-fl rRrgq-dtri Fq-f, (Metaphore)

+l a-dd-.r |qq q-ffiq rq<fr:
. fi-ffiMH sr{{ qR ar r

. qrHM girfl srqn rci qFEs q€ d t

. fi-ffiM Pfl+i-{ rrs qR fr t

. qtffiM (.sagw+ q-€ at t

rrtrrd qftrrr+ FTtRrrr



. +ffiM CszRgt+rfr ffi F-s+-cr u-R d I

. ff$1f,Tqi a{P6-rrd 6qr11.rqR.rftq.+i Tffi4 q-€ d rq) H*{ k{\r+] Ereqrqr Bfq$-er rRrgTf( I

kwrn enqqr ffi rqr+rq s-ffqr Fr+'qHr qrsi +hs* E-{,"{- r (oqfi
Ti-+] 3tfudr Siad+1 qra-e sc-qri q-f, i'srq ( {s-q qftrd f\rfbr+ q-+rsq

'.s-frq-R) errfr r gqtr rrriFft sr',ft-rs g{c. u=rmr fut{q-cq= hfrrq q-fi[af,r
ffrqrsqn-ds E*rrcr Fqrgi d-qjE Errfl | il{ G=t.Fr erftr \.sa q-m Ti-ftfW : F+il?ff Fqqr I c-srfl q{r+1 hqreff q3-qri o.q-ft qftutv{'rffi fuh""r
grFrafir iiiqlrsiTrq rr+ a-dr ? srJcFr qrftr g{n rd-{rff-fii qri { q-dr+ rq-qrq{
earm wn r st+r r{r.cncqr vT66rd rnr.Ji h"& rTft-{ |

s{+l A-'r{rqr e,l-+1 cla Fqnri.e-m|.+.r h-qr4-drc-d6-+i q-+q rFi d r cc+.r
vtftr s{fr t4ftrq TR-+-d6-+,i s-dm-q-qrc nqrtsn-or h-qr+-orq qnrfl:
t. qtr +rfrs (open ended tasks) : kq;Frr drftr m {-d 1*ro k-qr+erq

fr r errrfr q-dF,l]-<r rdi s-m qrsi wr€n ETr\r{ t4-qrcff{6alt eTrftq
rrfbra-a q-{rsi cm so-,i c*,* rr6-6*i qffi r s{fr +-fi q* or{rs
a-trft qqrel:

' 1s ftrr.f,] *ftqre q+ra sqk*E hgu-+l 6.q1., Tqrf,6-+r q-qrE
+-wl alqr z fua6r dur r gw+1 6-qfr sqz.1 crfr r t

. ffi S < i *nt s-flft iirqd a end rnqrqr ilq rbd

. tn.r,icr 1t r h5u sR q-t I
?. Brq-frdE-{ (Observarion): fr-fiqr* g6-rn \rsa-sq-sr f}+ft.r er+ft-+q +-cfr r

+-sft Ti I ti Er i-fi k{r..ftn i ffi .${n h?n qfta r q B-ffi
fu6.= qtfr-qd ?rq!if6-{ rrq r Edr6-s."-T*i ]rtHlq vrsr gqp.1651 ffi
erq-++-{ rr.t er[-iq r qmr{i;qrf!ia, sr{radr ( dr2pg"F Tdrftr ?f,im+q
rr;i ir{Trsn gq-+} sRfnrm qlqrg f[q] |

r. cfrfrq-r +pjEF (projecr works) : ffi *.-dqr qi hFrq qffi*{r
drt'-F T+ h..n qk{- r zr<ir fu sci ?,t-s.{.rfrrf, r .,_qrfukar hfrrqqRrnfli q-& Ei-s h{ qffia-{r qqr*q. r zrsft qMfq{r qfl\i<T fi_sTrfi_fr +
1rr ftr{r{ E-A qrr"rri 4-q ffin nfu1r

loc rrftrd yftrerfi Frtftrfir



y, k{rfi hffo gqnrrf,s (Student constructed test items) : kw{+l hqr{qr

fs-flrft qr+n qq+.n f{qirr rli ffi cl..iEr qrfr Rsqlqsfd q-e

fiilC-{R (tr{ I {qiFr 3ftfttr csr qG f{qiur r<i qrsr GItfr (problern

investigation) rrd qsrs 5-qri6 lri qilqI l\r{{+J t+qqru flrfr r

{ TftIrfrq tFrfiaszffirrs (Mathematical journals) : ltr.r.r+J q41 qasd

h-qFFq|q fYm f{flTeff-A P4FF{ rrnr&q uRr[-(E-F.ft qrd gtlf{drt

ttT$r+1 6qqr aa{ | €nA k-{r'Pffi 'rfli f{-'l-q q-{q-F{ ff,fl{i
q_drt 16xq gff6rsr Cffc .nfr (rS f+-ffi

uri q-firrf,r iqci 6,r4il6 (writing tasks) ki hti
rrk{ r

q. q6rg rftat lunit tests) : iqw{+J * T{r+ Pfqr+-qm d r ot s+il C6l-{

Tftermt EA hqivn-.q-fi q{rsi dqE Errfl | qs+r mfu dE \r+l{
qftelr+] 3rflql F{sr,ff-qFi (cFRr+FF Ysmsq H, qr+r 

'Erfrft [flr
qrnsi r remedial guide rrt rrfi hfi qft-{ r fffi m ffi qui-6q

Pfi d qifr i a r s+fr qrrn{t f\reffi +a-+-qT qrd d-fir ffirsi dqE
s-qr\tfr fi | tqqzFl srt str +6.d[q]z ga51 q1rfi-65or gmr+n gr+1

ffi qm qlrr+fl{i q-{rs{qr e-ft qru tst,

kq qq,il6-6-fir e{raraqr (6}Tditt6ml 4rqqr ddwq rRrgTdr(:

I tvw+dr drcrflTr gdq qrpr qrt+ erq i{-qr+-{rc ffi qn R@( ?

6{e-+-r{ qnei-a Brq ffi {* E-{rsTdrq I qT+ fr
h-qr+-qrqqre f{qrrff-fr + q-{t.is{ I e{arid rdo ffi gflrc{ + qi
.rte i

i. Rrw{i nB-+T frqr+-drqm iirr s€flr flrs{ + q'iq-qi i aqriqr* * qr{
ffiB ? kw{A et+r h-qr+errq;r fiqrfi7hfti( ilf,,ffit gomi {.6+ rlf
rr* qiR{qT I

i fo.-qaqi A-fiRT HE E,qqr {qi[s-.6-{ *j6a1 t( tsM fu | ilrt+1
h-qrcqT s{A 6{ft dRfq i+{reffi ffiem1 {flr{+-{ .Ft qkt t

qrdt61M t uq-6r mfli w-gm {fll .rs6q hf}r F{ft EiRr€ ?

v. qft ocd Pflsq qffi cq fI tfloqTq c*fl-d Et6 Fflrffi +ffiM
asft qcrsTflm ; d-t-ffiftrqtqr * * qtr {rc1qe* ?

rfura qffera fttfirn ?r)Q



ft yqr66'rrT g-ds-{ ?Tfaq+clg ctjslf{*qr q-e..{r{ rrirsi ksTaff{,r 6Tffi
q-* ffirsi r fr trfrrs-qr fuH fid-dg cfr T{ R6{:
- qellr TsT66,

- ffi€ mJ,

- Pi-{r'traRr ffi rr@ yqa,

- ffi T{iri-m+-{,

- fi-qrffi tftr+H erqrdo,

- RTqt-Erfi] sr{d-s-{ md,

- qtq{-rdn 4rq-f6,

- f\rsrs-+l {+ Pflr.fi=* qarq+-q Rrt-J,

- fi-{rcfi-+l g{rf,iotrq +rfrs r

q) ftrm+-d6-cn€ q*rqr PflTru-{ .r{*q r sqdcr Fd.{rq-{ rr{ ,{fu qfurro scqr
Q-ffiMar srrilf,F ffi qrsroq qfr qlq qrnsi r r* Tqi sfi'55 esqy

*-ft '.rnorgs mCr qt-firfqr {aqrrft qfu{- I $r{il utw qr6sa sqiil
3rq-eniF qqcr qtffiftifr cq+ft aqn c@ frs q6-.{ ki I cR zftrqr FEqT

n$rr<r mdC+1 rri &{ | sftf,6-+1 $n.ra+1 3{rilrqT sffi i qr5fl d;"
wn-ia sfi-rsqr ffi Erffi F++rq qq-qrts I

q{-f,+rfcr rrre-orfadr arcq dqe+l prc 16*rr smeq+ q{qru I qFild-+r

elftr 3-fi-66-qr€ qtHffi+r sr5fl qfl-{d rRrsq qrrgT+€. i g-6-fi 11{ndr{
Ffr Ff,{ +H'ffi qrrsr rd rft rqo rr{ ilrrs1A( r tft ercs-f, rRrK
q-seT sr qsdrtl<I {& Frasqr gr{ st{q I

t. r[f,G[dir :

+) q-a'Tffi Rrer+a-s-qrt hqrh. qfrm+] t+ (i-6r{ ftc{ Ft{qr iF-KriF-krT

ctJqJM sr{lft rrcA $rft d-fir q-{rg3 ern€T+q I

qt erd+f n-fl{qr dqTfdn* tsl1.rr, qrH, gffi q-$ffi s+r- w 1rqq+,
arqil ffigq rrH il{ qt fr q-q q-fiffi t{rrs ffi g1 rs{q &r
@rsTdllr- r

il0 ffira qftrert hiftr+T



ftI:10 qltq: 1 qrcT io flTfu

rftf+: imRrt {qrqd,( v-aft lAlte.r"tive assessement approach)

1. se{q : rRI ffi-+l arqcr wqlrftf,o Pilqfdfu-d +IIiEG rrd <em q}61 :

+t ffi+ {cqlqar{ trAffi qsi { 3mqq+-f,t qtrqn rr{,
qr m{q r+rr+r ffi-+ {iqr{{ Tdltr+I eH r'i t

q. (tcfi:
efr.Cq.ft, fzrfl.{, worksheet 3IIft t

r. IrEq F*qrralq :

{q (;Icr rrfti {@qq tf,qr+-dmrs hraafrfuq Efl:
6) qhfuq{ 11o futet
q) g-f,r6-er (1o Hzt
qr qkq sRm (1{ kfu)
s) R{.-{r{ (t{ futd)

Y. ftq fmr+erv :

6) varn-1)as-ert ffi si€--{trq r sffi qYk+ ffi tt+qr,ffi GqqTt

e{r'.rR cr+{ hcq qrq Tlri eil-q+q r k<q q+q FrHfufG( vqn.f,G-Fl

err.rrrql qri qrn-gTd-q :

. aqnt k{rff C{r rrsrtrrtcl cfte{r rdlilqr* E;rFTqT k1{Rzil ?

. cfteil qrt+ tscqr cfr Fqftra cftffit ers d rgma rd-rr q.*tn ?

. dcl{ qH f{sr,ffi {flr{4-q 6{ft rr{-C< ? dqt++f k{rff fi-flqT r*rr
r+\r+l q-q1[s=.f,{ q-gfu r ncdn qR sqrrT rrffi Tdtilqr + wr+ e ?

. + dcr{ ,,ilqn ed-rr rrt{fie+1 {qt-qf,{ cak fqqreffi v€t rqre-o'+ rd
q-+d elr{g t fu-{ t

fi vri-6-6-+1 sil.dri r{<r+i srw fte qr{+q { sdqrrftd{rt grrfr {aqfi
qdtilfir qtqr Bkdrur t+riur rr{ qrnsT+{. r raor qfrko Trrfr
{ar .rso{ ratc+t orfrt-m^= dtd-,-{ qlnq*qr

q) ffifl6 Tflre--.+n-+i e{E-.rrur-fl a-qrq rnrcfd-q r qfl-qr (fl}mfttoqrt ffim
{_qr -rs6{ 

q-fl-A + grt1ilf, rrft q}A r gft-reqrz e,ir\'+r iffi c.ror+lrt
er<qr lTq tild6"n{ highlight qt FTq{ P(.1ilq r

Tftrd r8{rerfi F{tftrrr tlt

!



. ffi6'{qrq+.{ Tdfu k tr( {q .rg+-rfir ffi il r

. ffi6 T-qr{+.{ q-dH f{qreffor triqfiq sfflilEs-qri hq fr+r q-il{
rts r

. hilr?m q$EdT qr Brqs-q-f,r+1 qrtqr FTUiq rd e-{fdftrrT ?ilrnkd dk6r
ffi6 {q1 .rs6{ q-dh il r

. fr{q kkf, qfteTrn qA f{qreffi qrwk+, {qr.{.+.{ qq ud-{ r aq,f
ffidq-6 Tq _rs+{ 

q-afu \-sa EEf4fuE6-+} q+,-f,{ r s-frrr qh il I

rr) varilfl-rorTr€ {qts,.+.-ffiq-dft tsfi-d6-6r qrq-drmri sil-rr TRN;I tdEd qtfi
.{$qr {qFg..+q-{rt w t-{rifur Eo-+ Tr{-gq q-fr tGT srnsi r a-e-fr +fi
s<rrtq ffi:
. rlEITgrF=[ il-ftb] 6TqI
o rl-@f[g.i[=[ ffi 6TrIr
. rIGtrTg:EE;[ gftrr<r BIf,ql (Add-on) rrfti h-q6-{fq

sfrns-{rd 3ilq6r qrqil-ilG-qet ofr TcoRrrkr t 6h Mfl-f, a1 rfi ilm$-q
r.rtrgi r

q) uaqFl)toqr{, aofdr+ TEr .rs+-q-fl 
qrr{ qq{ t|rorro_qr Efflh-q q{rsi I zl-ftFr

qttT ffi qf,qr t+.rm{ r-i qq 6t6 s[aee il{+i qrj +tt q-rr{

ffi"q-f, {qrs-.+-{6r dk{.r66 qTil (qrs{ wngi r

rtrEFr r nk+ras {qrqrq-+} tr{ q"f{r rrt dk6r rfrrr rri qH
nr+,rg fffi6

r[qrc$ir :

dqiifr q-arEGel oerrqri e,rTErR qrft qrkfi {qrq6{ a-s{r
qqrs1-Aq I

qr6t5 ilsk+, {qrq€{
qfimffi

rfrtr+lgtqrq e-frtr+} dkor

{.

11R rrftn qFlrer+ fHftr+r



Competency : Plan and implement mathematical lessons

Total Hour :9hrs.
Total Session :6

FIE : sttd

{-dil

qftar: C ct{ orffi-trn ffi g?qq-rs qrF{fir iTrftr aqn qffi hft-+a +pi
q-dtdqni frq41 1p1on,,irt; rrt+< I ti ci{ 6rffi-c-+1 qwqifl qI Eqofer Ffr

+l{a-rm s*q crFa-+l qrftr fd?riflI rrff\r+l d-{ilqr wftsqi hf{ r6-q t

ftrq"T frrfirs+rf+r q-<riqr {fldri qqf ..T<i h'ftqo qqq-rqq..{sR td.aitd

, 6rtsq rr{-{r orftr .rfti Ticqrft * qlelftI+, d-fir fr , * o'io q}q{frrfi

ffi ftTerur+1 {-qar lplunnin* for teaching) cft lri rrft-B r ffiei t}tqor

m3{I(I *wrtsre rtrq I q-d d-{4rqI qraq6rrRr Fr.]iTqr

qf{q-6r {@-dF Tn rr{ fr\q"K |5qilrr rrtq-<r qH +, 6o, *16, 1a-+rft

ftrerur ftrar{+rd qqrd{ .rt ct-A +-<ra f-ffi lffi 66 | TA-+ rlftrfl

ftremfr f\reTur fttfir{6[d eftr d-fir Flqiur rrffid I gf,fir rftrd
f\Ter+-'n d-fir a-qn qr<i a-q-drft+, v}rurs-+1 ffiur rr+, Fawaqro-+} t-c
nqqrsi, sr{m- fifbrd trqlffi in.+tc rt, iq r Fqqanftq' TalTs-F-nzFr

q,"r{il6-+1 Bri-d rr+ T RrfiE ffi a:ffft rrffi qe r ati rv
\.+rEqr h+ qw6-+i qfdfutr qtm{r Filiur ri {Ercr+II 65qq-q rrfti 6l
qrrq-il rrftT-d ftrm+-i tlreTor tf,f,rrod-+1 ffiqiqr oqn qFiqi qlerftr+

4rNE A-fir (Annual plan), (tFl( frqa1 1t]61 plan), { tt{+
(Daily lesson plan) rfu-t I il q( q-6T-{cr tkm qr-.5d-firsr-{tcr

cr* qfr qst Ttti-d r znrclrc rrftta tlrer+.-f,6-qr{ +eTrqr rftfd l\r+.r{+J aqqr
s-aqu (t+rr qr+d 

r

qftr< qf\TF+ ftrif\r+r 11t



ftI:1(1

rfr{r : g?!q(st} qlft{-wr

1 dqrt : zRr e-e-+1 3r;sqr e-6'rrrtfi-66 f{'qfdfu( +RiF6 rFi qerrr q-(.:
4) fiTe{urfl M r16-d EktT\FT,

q) m'cIRUr (general) ( q45rk+ (specific) Vlru5s qz-srg{,
rr) sflr;rrflrfi fr{ q-m{h qi -ilf,d6-+1 4.iT rT-d,

qv hflr;{ ilffr{qR qq-drk+' s?rq-d6' Tfl\iil g-frrrqr 3rrsi

ffiSffq-{rs{,
s) €f,r+riq-fi etT+r trderT€R q-q-drftq, vlrrrs q{rsq I

R. ilcfr.
qrh. { h.qrPE. d-6-+1 rrfrrfr lM qr€fi-q, i-erotrs,
srfit{zcr$-(, {q h€, M m-q n@ qri, ffi
qffqftr

f. tw F*qrfiqlc :

6,t qfu-rra +r4, erqq-m ( sq-fi-+-{ur

<I) sflEq, rq-ft r qa-+q

T) qsqfi r vqft rv-a-+at

s) e-q-fi-6€r

s) ffiqTrqr (c..il(.rt

Y. ftqa f*iqrfiilrq ,

+,) I qrd+1 qi6qr R-drrFM Ei5i*cr tEr+r{iEG Fq-fiur rft TqEr qqrrc+l
gfl rE-cFs-GF +rsqr q4\rm {errr m erflqr frH elrsTd-q I

. A-firtrH+d?

. rrftrf, ftreTurqr qffir d qa-a u ? 4r zil-fir h-T qrrq qd i
1 [fl]Trrhf6-ft nE-+,r 4.rta.€ ('s.+-dfi .rft yqqrs ifuqar ffi rq

kdTrf ziqdn | 3rq rim +tiicr nfu\r{r Eil-d6q;r' qrtqr Cqq.fi rrft ffi
E"h .d ilrTrs{mK ( g-aa-fi +rtql g-dq rrf(r+T {flEb.qr qr{qT qrwr

f{sfr{ qpi.arari@. 
r

(IIII : i tlo-di

(Qo flafu)
(to HE)
(u fufu)

t?o Frfut

1vx klgl

11Y qfora qfqrer+ ffifir+r



sr"lq rrt6r tffi6-+.r Ertqr gds-m .rft s+qt* qz rq-+T

qrrr6 rrq {t efl5t a-qn crft qH "M qee" itqq-+) qz sqd
qt 3{r4e,r+-frFfi.{€R ffi cqid rrfffq r t t}rm+ ffirfl afu\.6r
qtf,{r+T qftr{q 1q-6€Glu-s qfl ilnsTdtq r

qrtilftdo-drt hcrfu aqr sr"qflr+a-6-+l rrfrrd lM cr6.q6c (Trcr
fi-irur rr+A-g r sti gde rr\r+r rrftrd ftren+r n-f,mT gtszrf,q ( ocfl-Ttd

g}r[d6-+1 3ltffi{ rlt' errrs{drq. r fi g€ ura-or g?aTf,6-q'r qgf,r qrrr+ar

( 3rcrrtFr<trdozFt EItqT 3{Iwil tIRUIT {rGI qrngTfr-{. I

fqr6r $i-cr stsr-d6 apJql ffir.:
. tkf, fi-q-{qr 3Trgqt rrtr[ff-q ffisrilF vcrdm.rd r

. gqr{rmfu +ffi ftTs-q ffi q{ EkTTsir I

fi g{ v{rurs ziffi Frqfuka qqr66 rr"ifrq :

. qa{ q-ff s?qqi qrq-+ ft{ 3ilrrH €q ?

. q{ qrff vfw fft $qzrff Errn-{ { T(I rRTirr qtoei u

. t-c siqq H€ (specific) d ?

q) 1.

?,

. rnazrn-rfir q-qkrrc vfr-r5s t qr-aq- 
-+wfrq+1 

(ffi{+1 ieqtsrr r=i

uad-q gqg6 
'. qruq-ffift h".ripr rrt6r s?$q-fl6d ffi,i-rr qrftr e{r+qqm ftrerq fuPa

ga1 ftruur qrf,{m q++ r q-fr{r rri amm hqirur rrfu r

. q€-cr +f,{rErc srR sqf,frr+l amnrqr lTfuq-q.r rfG
rYbr+ ffi qFF'T d-urR qrf,qr q(d rr+g I

. ftre+q FffiT{ siflrrr Frukooi, ft..<rdr t enftra 6rqq rg 1

. cTd-Trc-f,r stsq r cr-6q-{Rfi-q-+1 srfqq-dl{ tqctsur rd r

. e.r.rffi- rluftr+ u?sq qlf,ft r tlreTur k+r{ ffi d-+c rd
Ff,qfrr qd 

I

. ftre{or ffi fi-sTfu sdf.f, rr+qr s5frq qr6 I

. lqrer+-qr f\rqTor+r ilft1 rrelrrdr r 3n qtdqqm+1 t+ore rd r

. qen{FE;FF'r !q-ffi'f4P.r dan sfrPd 6+d rrd crd-q Irfg r

. qq-q-+1 sfq( e1v*rT q=i rrd-q o*,

. ftrerq F€-+-r{qr gurr+r mtl fd-.f,{ qsmqur v<r<.ra r

qftr+ qieTer+ FTifqror 11{



Y

q) I.

. ftrerq rrffi'cfu s?sq Tir r* ff rrc{ rrft a-or-q clr{ .rd q{
qrtrer€ qffi-fr C€ i

. fr S{ u{wm rr+r+mrs ffi q( i

. ff d spaar{ .ncF.F-GE qrri q{rs-{ qt+-d r

a ft ffeft gffid yqrf,6-+1 encrrqr Brq$"r qftrnq s?w r
q+afk+ tsfQr{ lcenerat objectives and specific objectives) fo-+} wro f*q
( q6q+1 qltqr qq qrft.ffiv 

r

qTERUf gtfq (Genernl objectives)
qrul{ur s?sq llt+} fqqd or:rc d r q-sqTt T{r ?Fi g} a-i-6rft-m

v|ru-ro-+1 3Twqqqiilt q-fa r qwr slr-rrs T{r .Tti 6IA qqqqr qft*{ 
r

q€ : tt++ fi-flqT Brr{Tt rrFr-dfq ffiqrf,o rq rr;i r qroqf,q-qr {qAq1
rrP(r+1 ft--q sf,w, ae.ro v[ru, +urrro u[t-rrs qr".TrflT s?qr-f,ta q( r

q-c-6ltt€ sr F{ftrq v}m (Specific objectives)
q{dr.fl gFf, cl.Hq ?ffq-i, il ilq qH qrnrmr s?qr6{" zrflqr

qirc. r q{drfu+ sfiq-dot qra,Rur s}ru T{r lrrs{ rile rrd_u1 r

qddft-+- ulr,rrs na<r qr+s{, T-l.ild-( qrEi crsi rq, f,r< 6rtsq
rri-tr{q<r r+q.rt t+q r

{.

BrTd s<fu qfu f\rm+ ffi GRla) qr @ qrdrtlT ( q{6rfam

sis"-t6 vq:.ft FqqffiR e{rqfi rFi qrrqdn I

q{drL{ v}ra-5s q+ q-+r+.R-{r q-d{. ? 4r FGFm-GF q-+r.mT il€r+. r TA
fuq{qr dq$q rRrclAn/gds-mErd qearfufi v{qqrs Fr-oslq rf,r{frr
ila1-{ rrfi fuqt|rTr TrM qfu t}rer+ iffiqr @ s;66y 61
q-q-6rk+, v[t-rac+] aft+rq.arar*ft qra 3{zq.r{ .r;i qrrrcf&q 

r

ffit{tft66A qeqq-q rfmi 31.ory{+t 3Trq11cr qfi il gE q=n e6}TrrfiqTe

v?qq+] +ffo-iurqq"ft ffi fs-qR {-c{ k{trs. I sfi-f,G-qrz e,nfr+r ft-qrrqr
qq TIs il< sIFTqTfi lTgcl qe Eq s-dmrr q-tfr-( I

q-i-drfafi ulwro-+1 e-tftm-{urq--ffir1 i{flr{r.rfi (Congnitive domain) fra-.Ft !
rr+r q+-qr+ei-dr v[+a-fo kqiur ]Tt vqa_ Tl;id-r. | 3ftrqqtEtrr3{?rffR

giqrfrr ild q--qrc-{ q-dm"rr rr{A=€. :

. f,FI ild : rrgrTrrtrag crz?r+1 +alq t6 r

111 qFra qfhero FrtRr{r



ffirqrflfu ffi qftqrqr Ffi t

. qla a-r; qnfu6' Tfu-ftq rnqrqr fr6 t

xo=l 6€ q-i {.{t+1 qrqt rrt r

. srftr ild : q{ smrr rrft ffl1w+1 *{m.-{ h+rq t

ffiq or{cm-a s-fr{r rrt gEIr{ dqIT Eft rtr ornsa t

. krtsur ar6 : qrgeTrrtaq qTuq v{rfrrd qf {+y2:a2 qE ftcn F{flqr

M qrqr rri r

. dstsur dE Fflrw+1 effi {r rrtrr rrft ar+q qa'riq-+] fr{s-{
kfir6, qrffiil{ qqqra-s-+] *rrq-q FffirA q{ qflnr{TTiF I

. {flr{+-{ dE : +d{r r ffi Tq+r+1 {ar -re-6{ 
ttti, qran q

( 3rTLtR 10 4T Trq{qrq.m-{ r1fi-or e+o r +'rfi-< qeril6-+l ffiqqT rri I

q-{6rfa+, s?q!-f,6-+1 q-,ff-firrqT aFI (Knowledge) d-6 k6r{m {+}r<r a-d
T6 ( {erkFF-;I Rrrrg-+1 q-fli-;(r qrf}rd (G.-T) ild q\r4T q{r card? aq

sffid ert rqa q{d-qt

{€r{6{ (Evaluation)

tistsuT (Synthesis)

ffaqfrqur (6nalysis)

Yztq (Application)

frH m t-q*fr+-Gl (Comprehension)

flT;f (Knowledge)

tt.-qr+.-qrc (rI) qr qqi rlft\r+r i{f,tqraffi *z (cognitive domain) zfi hflrq raqr
q-{6lfa+, vfr,a-rs hqtur rr<f zF'kIFF-{dI h-qrq-rro-+r e-d-rr rrfad ? ser rlt,
g?eqcr rftT qfti ffi B{r.rrGT s?qr+1 il6 q.aqtlT u5frrr rri fi'
s-dri ftq-frq ( tr{ k{q+1 ffi-qtq<-66-+1 vrJ, rqc q1+q. I ?dt{e'[+-dr3r.;rsR

qsqrt qq qrftkrd-q t

{flHffi+ fr+l qrfrr rfrrr Ei hqrq-crsql <ntc-+l

d6 ia'qrq-+rs

1. HFT qftqrqr P<I

q-fi dqrcrd hft ?ers{ rfr

Y,

rrfurd sftler+ F{if\r6l ?1\e



n-d ffi--
lrt
T{: Wtur rr{
6,rq 1r{

tq-t
qrE

nq
mw fu1
u-erqan tr{
6rt
trt Pc1

It.+a

lfu'r{
sTP$d .r{
qrqr rr{
srt
crq-€-{rr rr{
fre, Eers, grr, rrm rr{
E-{rs1
qf{q-qTltr ,rt
s-{at{ .r{
qt=
rq-fl.rt
etars1

wr eTrst
rrtrr rrt

Rlc qftrr qfuer+ FTtftr-or

trfr.r



d-6 h-qrq-€6

v i+qtqur t+stq."r.Fi
q-<r tqrct
R-s-.rt6( .r{
q{q'rs-t

5k.rt
3rrd=Tqr rFi

trla
Ril fttiq
q-$c rd
qu-+.r{
rsE

{. d{tsur ftETsi

@
{-Ert5f,.r{
aqFq rr{
qE-+r tqrst
3rrdts-{r rr{
iIIE
vqefi-fi{uriFi
qc: q$'.rt
+rv.r{
ffi n{i+t
hqq frErq
yqftrd rFt

q TCIr*F-{ f{.fu rFt

sTrei-s-{r 1r{

effrcq.r{

rrfur+ sftrer-+ FT*ftrmr ?11



(16 ffiG--
.I{

tq-{
TT
ft"iq .r{
e-q,i{.f{
Ert
FTtrt

q,qr{'+-{ rr{

l. i*qr+-qrq tsl cr qqf rtft\r+l ffi-qrq-€6, fa.q-+-qrq rT l, cT g-ftq rrtflcfrg)

gtqqr6-+1 silE-rul ( stilsmrffi 3re?T.r{fr'r aTr.rrqr dflrqkq-fi e]-d

(Cognitive domain) 6r q frt il6cr qo\r+,*dT s?e-rf,6 q-aa-{ R€rilrM
qh-rrd 5qqr Frqiur rr{ e-fis-{+( r et+ sfl{r{fti ei a-aqr s?qq
+qrStrffi 3{Frfiqr srcrffe qft qqr{C+r v}r-+ro-ort qffiT rrd
q-qT-q+q r qftnrrascqr cffi'{ ffifr+r siqq-ds-{rt qn-qn s{r+l
srrcr {fr qr[tr+' FTqT cffiT .rft cq6-qTd u-qq.rd errsT6f{ I (
asqr q+ q-{qra qMq qt qfmq FTq,{qr Trq qrirsTd-( r q-flTrrtEre

rqn crft r*(d qft\r+T il63ITflT.+r gi.qTd6-{r silcrq"?F gm uft k1ilq I

I (_ariTiqiF fi-a-+T fuflr-T r, Bi-dr il63r{qr.{T e-{drLs, u}rre-s f+-{ ffir
q-t q-d i yqq {+ ddsq rffisTfrq I Etrwqcnc *eTfrrfi st,"-tr6-+l td-qi'r
q<i {-flril?q-fi etrdFr qi 6551 s?qrr6 qarct c{, q-sflz t+qrffcr q+
qrr+l rn, fic r qftrEffi fq-+T-( rt=i {-dm.r yi r t+eT?ffi (ftoqxr
{@18fr-{.rd cfu t-d+t g.i m r1_fr BrcT f{qrfur gr{ ilrg-{fr.-( I

I[f,ItFiF-+I :

.E) krf,t {a-tq{ (Continuous assessment) +1 rdn+vn a-qrfu-d
hqr+emds?fr qrurrqr raqr{ffi tarq+,.{.rfdq r

r,{) drtflr h-qmatqzre-dr er.r+qr orkq q.T+i rrfreTr .t=i qrrrg{dt( ( 3rvfr,
sr+1 Fa-a fa-qr+-qiqcr 3rr+qq+ mm rrfrq r

iRo qftn yfher+ Frtfir+r



' ftl: I

rfrf+: qrdqttrfl (Lesson plan)

I E{q : {€ sr+l erqqr rrqrfi-rs ffiqfu( 4T-zif,6 Td (flq qid1:
iF) qr6d-GHr+f qft{q k{,
q) qr6:*wilrn Brqrf6-+'i a-q{d (fr firs{,
rr) qrEfrqfli5r hfrq GiErdF nqn qri 

r

6',elT l-lo sq-+r qfora-+r cr{qTR-{-d6, F+qflrilk{ { qrt4ks
ir6-+1 rrftrdEfr cr{Tfi-q, +'rdst6, ffi, fffiq-{, crd-i, Vqk;e
tR BTrfr r

i. tq Gt'qrqilrq :

o) qrdfrffilihi qkq+rqrft eqs-d (1{ fq+d)
q) q-6frSfli5r q-E{r6-66i EAqr qr{fr6 Eft1r6-c1 { qr+zrqrio [rrfu)
q) qrdfrq;irqEr atqrrs-gq+ft +r{qTrf,i ({{ kTe)

' Y. ftqr kqmarc ,

\ iF) mEnftrwrt qiqqiffi stqr Frn-r {H qrnsTtrq I Et+ {i{dqr€
. hqftrkr ye!-+l str{ nta ilG sqdrrdrrqr e-qd rd errs-{fr(
\ 1. T+6}+il?

R. rr&rd ftruqcr qr6lirjr{I-+1 + {6€ B ?

' q+ iT{--qrc \r+\r+-iril-dl-{r 9-qd rrd Trn-{sSqfu f{q :tE|6-€i-dr€ (.i'tr fTq'{
{nEk{a-(:

\ . oeTr+'tfiqr 6i fuerur [t-6rf+l s-f,{Tr q+, fut<usqT ftrer+-dRr hurcftilo-ffi
+ k+-Fsi ? 6k Fs-f,rs{ i q-r errrft e-mrT iTft korst r tal -rsffi .E-q-tr

Tt i qTPE *Hi oerr+tarqr qr{r<t errnfu ftrerfi,drrr d?TR crft\r+l ,ir,,iiilg
qr6qtq-{r qt{€ 

|

rrforf, RreTqqr cr6dq{r+i hffirtqR-+i q5e gml qq:
- fi-{reffi qr6?n, Bnqe"FF-dT, eprflr ( qffirr H ffrqreErq,

- 
3i-trq r ak+r qq-qrE BIRrffiq qrq ft-qrgq,

(qq : 1 qo-dT 1o He

q. ffcfi:

rrftrfr sftrer+ Fdf\rsT



- ftre[oqr e{r.qt{rarg {6rg{,

- dt6\'+1 q-rqqr 4d sqq lrd',

- kqr,ffi srnTlk( rrd,

- 9-rTr{6rft e-q.rfr fherur .r{,

- {ilrqs.-{frr gTt.m faPd-+] 6-+c rFi,

- flrerur k"Fr5cr qtrra+} ffi F{ctr( ysfrsrr clH rFi anfr r

ffir+FIM \r+\r+,*a ffi f4-il{oT rr{-frq ( ss +rfqr qrdqtq;ilrFr

srqrrf,6 A-S il( fc+c 15{ crnq+q r q+ {-r'TFffi Wrd aruq*cfu
vq5rr frvrt fr q-q.rd6-+i sltdc qS aqR crd il'TrsTA=q r s*ri aqn qrH
crdd-s{rfrr erq{r66-+i qfrqr srmqqq fr'affiq rrffi rTCcr rr{ {rn{ ers..rrr6-+i

*-q ( {rq eE-d rrd wrg eeqr{ a-csr: +ecr ftryffq r

i-e: qroM fltcr f\rerfi stilsmrft qh qsqq-q rrd ern-qA( r

1. q-drrllft-66-dr€ Ersrsq P{qrd{qr rrftm ftre{ur rri T-Ilqr hqiur rrt
arsl q\.+t B 4r *{ ? cr6+tr{r qh q+rCr ftrq"r .ri qrq Er\r+l o lri
+.d Giqr (format) qT Frqfur .rt wrsl rrai-+i g ? srrrqr grqq'q rrft
Amcq qmi rmrrcr .qK,+] aiqr s-ffi rrd qrn-q6R 

r

qr6a-d{rqi Efqr-f

qId : RiITq :

o arq-drkfi s?sq :

o rYk+ ffir'ft:
. ftrerur lf,-+-rq trqr+-drq '

. {arqsr[:
o rgront :

1. Err$EII girEFrrrT st\r+1 Ctsr (format) rqd lTi Effi dld qrt+ erq
Rrer+ nqr fuerRtr sqfrrd erq [qsterrqrc rm.r & en\.+i crcrffi
ai"r (tormat) 6o-+i qtqr d'fr qra B ? Ti rer rt qrsil d,iqrz

rrftrd gftr{ffi hiftr+r

tutd

sr&
zFe[I

f{sq
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' srdfrq-qrqt F+rt+Sn-+r atqrrs nqd rr{-ffq r crdfdffir+r eiqrro- v-qo
rrei q-sor {q orErr vfw, h'ur+erv r {flr{.+,qqr€ q-qdr{ sTIE-dri qtq-d

\ d e-+rt-t qffsq qt{-q rn q<r cfr Tdrs{ cffiil(t
qrdrirq{ror oiqr-l

. ,*": kore uqqt:

. 1. sisq,
. l frqqrq:

1?5t

/z;It

(rI).................

l. f\ruur hfu :

Y. 3ITzFf.tzF' sgdt t grliF-lrl-66 :

- { qaq+-++'t otor:
q. vIrIT (|-Efq :

qrdM ciqr-f

- q55qftti6:

iFEIT :

qEEII {t[q l

stqq:
dqT gq$(urd6 :

' kqr?ft (qsr:

rtd q'rdM * ciilqr d Cs-cr crrqr{ +'fd crq tquff I qna rotai
qrffi ilfu qtwm e-{rs{ qt{-E 

r

{IITIT

rHaqD
t\rqq kors
hqr+-qrq

ftreToT taP.r r*.r gi
srlrrft

TIdITg.CF?T

dfu+r

*Fna6

,rftrfr vlkr+ FTef\rfir

(................ki-d)
(.... .....fua-e1

RRt



qrdd-q-{r+1 cfqr-Y

qftri+':

iE,qIT :

qoa:

vlw:
t\rerur h-qt+-mrc :

f\rer+, Hiqmqrc F+qrff tfi-qm-qrc

{cT .lsF5q :

aeor4:

t. rarm1iro-ert Erq iqmmr qfrerqi itrer+-d6-fr qrdqtq-{r q-aqrqqn RreTur

.r{ qfu, rri crr6r crgr ch cq-{r€r[6r +,rflr6{n ffi u-1 i ri ys-{ rrft

*+ g5rTrrft55-ard q6\r{ei-dr EFRur $rq ern-gT+q:
getTt{A q;Rsl- 6:

. qcrc-"{ct cr{qrrR e{i E I

. srqq+{r

. cr6diT{r e-{r.i(I.at Trq FTrrd I

. cFrI\FT 5-$q 6 1

. 3nr{qcF qllTrftt{ gers{ 616.{ qa, sTrls r

Y. Erq e=rFFrqr l?mr { qriq sKd .iftq-rr ciqr6-6 Er qel {+
aiqr qrrsq Bt+-q i'fi, ssn 6rrM q;+nrr+qr, qlq-+ r (R-{Fq-qr

q-qrsq €6trr yr(m ? rrff en5-{r€ qffi r q* s-*rr rFi
(q[dfrdnT q-{rs{y {ftFi qrd-+1 ffi ff{trrorcr rqa rrft uil+ra
e-<-d diffi 3{Tqr.qr gsa vrm q[6dtimr+1 atqr+1 hq,{cr Tr{
il{nqil-( t

qrsd-q-fltbt sunkd Gtqr P{ffir-{{R-+] Eilr€:

kqrfr uqqr:
(Ft-q:

\
-!

ltY rlftrd cisrero Frtftrar



atqr - r
cr6qk{r

;FqIT :

fuqq:
f\re{s-+1 Trq :

qr&:

qr6 stsq qrqlft Tq
h-qr6-drq-66

s{Tqlt{d
gtr.I

qEIT*FI h'iiq
M

1 (iF) (iF').. .

(q) . (GI)...

(T) . (T)

R. (.F)... (:6',).

(q)... (q)...

- qrOM Gi-qr q1-({ ( fifr (ilfl crfi+l qq{r ftrel-sqrt qrdttqrTr eqrs--f

' wEI t t-mo +-c qFi {\r+tn sfu-d cffi Tftr rrt qrSqtq-{r errg( cF{

. frTeTUr rr$'E<rrr Fm{-+r griqrns{-ff{ |

{. {f,IrEft-'I:
' vflTFffi {flrq+.{ Hltfficr Fqrfa f+-qr+olrror efltlr{r rrtff{-I

rrftra qftrrer+ FTAiqr+r



IFI: Y, 11q {rxFI: Y qtrdl lo nTA-e

rfttr 3 q6q6.r ( qeq frrqqr

I sq{q : q-s sr+1 erqqr vflTFfi-66 hrrfufun q'r466 lrd €srq EfuR.a) qrdd-qir hqfur rr{,
q) qgtqur fcl-{_k{,
rT) crd+sffiror{qR (eq F}TeTUr rrd I

r. mltlft.
seil q_lo crror rrftrils'r cr{q5ffifi_f6, hqqftsk+ asTr crtnfus.
ild-+i rr&rdzd cr{q-fi-q, +ur grE-d-6{ FRrq, q-qh€ Eq_i, qrfit{,
qrs-{ 3{rfr r

f. Wc Fwrwm:
4') rndA-q;il hqiursq-4ft +r4qnqr
q) tr{et{ 6erT

rr) qstqor ffi ki
s) qe+I ftreiur r 6-6Ti qq-mf,{

{vo ft1fuy

t?o frfut
(1{ k+d)

(t qrdr 1{ ki-d)
Y. frrF fuqm-crq :

(.o) eE*nhrs-qr* qlqrd *-qr ildrF-{ rrt TqR cft{cz'r aiw (format)ai errflrqr ireil q-9o ver+r q&ra hqq-6r \rsdr hqq-iqqT *ft_"ar*
qs\r+ ** rw qrsd-ddT s-{rs-{ qr*l+q | {rdrTr{n-f,6t *Eaq* fuqi"i rr+
6Pi qt-Aifl wr+ra-oarrrlvn s-dr1pr TtdR r si q-{ri qffr-rrrsqqr cr6mq_{r
ilqrrwft e+qfu \rfir+fm ilffft q-6dsnT qreRfid rrft uraaq.rd crrr€ grn_+r
eflftr $+ira cfu k{ d.T-si+( r sr= rTgfir {$.*d6 Fq-d vqto.-d wqnffiffi e-{n-{-crq $EjsilwR er1_aqa=F g* ;
e-rrs-1-A-( I sr-ET, ir.rR crft\.{T qr6d-q-{Fs tft qilr.+1 ilftr {m.rq itd{ ,

f\rer-r fficr hsq-+r qru+q-{r66-+1 vfu erasa rr{ T.nsq-jq | "
(q) fr-umq il6-+l rlftTd fM d Cs-cr frsqsq 61-+c rrft l{ hi_c vrffi yqqjq

4elr qcqleI{ rrid-v. r ffim1ffi Brrfl.n q-qre-q rH s_iliq +.elr+] +eil.
?r-dm+-{ s'Rrq-+} -rrcrrqr {qq+-{ ffi qsfrqur kq ernctd_C r

11q qftn yfuq-+ Hiftr+r



{qfufd
Z.t{+({
qqqr'{R r6dt
(ffEroT

hgw+t t+tlvon-o

flffi +til 3r+fr+,-{ rrt r+qfg 5sfrsur H H ir<i frfi'Rr Etr66-cr tarc

tq w+wr+ q-d i ri rrEr+rlrl q[drrd6q{r qR({ ffiR vrft lqa 'rd

""*TA( 
1 qffi gqft cfd sc+r qrtm 3Tr+ra.fi-drc{-T{R Hq crd

HrnsTA-q I q+ (Tr+1 rq-ftcr g-{r qrrdo €n( qqr+q trfr csa {qErtcr
'qr8' a-qn crft drfdc ownr zfrgktile. r u-e lqfrqsr ftriR smqr

s-Rkd qrrori tara f{Cr Ysms"r ffif,-{ qi Enn c-ft {irsTd(l

Pfiqr+qm (iF) rII {.lR sI 3lq ?F.{ qgzl

eTftr qrdqItr{r arrn cft gi.{q q+ e-flTFM q*rr Rrwu (rnicro teaching) rrd

e-rrgTdq. t "qea RTwr \{reEr aa@ W awfu6 fuqTPfu qe*tr atftr aet

ftrerr lclass teaching) rilgl €fug /" (eq f\rerul ffif oenf,r srcwirdri (

(s)

qH
Eirf,Gqr qn feE$fg:
. +elr em qrr Ysfrqq Pr{i E{til q-q-df,{fiait snm-+-or qtftr

ffimdrrt,
. <rrrr { r<rs, g+ qu 3{tfl.iEr Twrq+=l-+l 5qqr r+ auf{ltr+, srcr rqd

.I+,

. <rln ( ;Rrglr qer66 3lYqt.i-fl rimrM slrql (General term) lrfrrT rrrft
qq 15ps6ific1 qaq{,

. ysmqur F<ie1 rrrq-qrcr q* gstqq ffi PndcT q-tc-d,

. ys+qor qrfF* { grn sH Srrr cn W I M -'5q Erffi
6rrr ffifrt,

. ysms"r S|r-re-+] erftr qn ftEqd, h?flrd oqqr *fi,

. \r+{eFril 17i ata {cq-c]q v.rR tr+ qt qI{+1 crr ki,

. Tsmqur Fia cqq cH { {EIR rFiqt qr+l sqqr fflrrf,{ rrft qfF{r ({q
ceT { cfu {ilR lT{ct qer sdq rrffi,

. scTtr- qqq ( srFtqr ftqq-d I

rrftra cftrerm h?ftror 1lu



qrffidrr) arq++q +af qapg 6'erT qTfrfi{ q-Rrr+1 srTqrGT Brq-fi-6-{ rrt'wnq*( I q?rfrfi-{ rrftr+-qfg sqf{rd qtmtffi Tg,+qq (feedback) k{qrnsr vd r gs+qq fr*<r hqroqrq (rr) qT mqn qrft\.6r 1@ .TTETR qrfr
k{ qrnsT qd r erqqr e{rEA qft ystqq fo1nq rgil eEqr{frre-dnl qev Rrerur rRr\Fr srrq TTr{ ud ,T\rcilfr qer f\rmur rpg;r
Tqtr\r6.r FarTrrffi trqR qrtr) qrdq}r{r ilrkq +.enqr zig qr[_i Mwrru-tt66"*p q$t-{ fci er+cr wrv-Effq r

rFrr{fir:
tturoqrrrc ( (eq f\renur+l qrzrRqr Tqr{.+,r rrffi-q 

r

\

lRc rrftro sftrer+' FTtftror



lt,rtfic {dqr€[fir

Ft : gfi (qq : 1 qE-eI to ftTtd

I €?Tq : zRr vr+1 srffiqr e-flTrlft66 Fratqkt +-rd' .rd ser+ ql-6q'
6) f,Ikq qqq5-a rrd 

1

. e. ilcfi: rffirc-fi-€,-G

. rq-d sr \rd, qtdi arttrq "nrffq-dr ffiq {arf,SirT Rqf{rd E I {q dltffqr{
. (Ierrknqr 3ilurkd drkfdr qsdr Eq lTl-rrdr 6qqr 3rff6R rt cfirF+z qftTelr,ffir l"-qqr

mHr qSr++r 3Tr.rRcr ktq\rd 3rrfe1 r=FnarFF g$rd-dr€ sneRr6r rfi iltdc gk+r r
arkc 6rffi qffHrf{ / T{rrs-dr4-;r+} qrrqcl qqaar rrtd 1 qftTqrfiz vftnmft-{G-qrc

w drfuq 6r{-fic, drfuc 1k6r { ilffit qqt+rd frqqq<, rt{t Pt.qr+-qrc a{rkfir EiGn

dm g-nr+ ( Atr\r+r qffi66-{r gts sir crq Ei s{rteTr rrfi\rdl 6 r tdl aftrq-dt ertrqr

dd frE\r+r qqrgftro rtr{ slfkdo s{eftr F{+rq A-{qr rdEftqAqT )

qftra ftra-o mkq
tsmntr+r ilftr vr{r{ft1

q-qP.r o'-d ffrfr i
+r ffi

. qr Fstr
rft o{ffr

\ 1 drf{f,qr qqriqT qftqoT hH etrdsqr {fu\r+'r frqq-{q +-d orrfr z

4-q Fa-tr q-&

6' qpq[fi-c f{+-rq
q le-+r{ i{dFr
IT unun Frqtur, *s r fr-flrs q{ frc
EI rrfurilqr q=qt ffi k+.rq

f\Terqr+r rq-frkrs
q qrftr

d (IEFrilG

rrftrd efker+ Frtftrfir 1?1



t

q

drfuqqr PtrS-or fir*r f+qrffqr fr-qr,ffi Fffirs{ 6td uqqt{ft 6rR il€ i
(E) lyo (@) 25o/o (rr) 50% @) 90o/o r1q1 ffi

q-g ilrlqf,A frcrffi +ft2fr q-fo gqi* I (sksrtrcr sdq Trt+( r r

t. T{ drfu{cr ilrfi c{rqTr rrtorTsR ffi qn foan qr.jTrfr z

Y.

ilfuq-+] Eqzf€ilq{ qer 6S qtgq rrfr 2

q. Hrf{c (qift dqr++r erq {w'rs tTq, saile rrf+q 
r

ilo rftrt qftrer+ FT{t[-rr

q. zrs drtdq-qr aqr*ft qrqn rri er.+m t * q-{.fus qpgl l+g{ z



TIftrf, ftrHiF ilKq
(cftrer+-+1*fu qvtm-ft)

1. avrin kq rrq-+l ffi tqq{ EI ? sftq rr{-d-v- r

I ,. tr va-ro ncrffi

i mfi-r+r hatft-o

{. arirq q+enq{

Y. orkq rr trst

- q. arq frft,Tq

:

. rrftrd sftrer+ FTeRnmr Iil



qfrm frrr+ mkq
(mfuq rd-q-+-+r erflT erqrq-fr)

iTq :

miffq *q: tufa:

t. fu.qr.h.zcr.fq. RTF€o-+1 ilftr €qrffi zrq ilttrsor F<ltqr * drt{c qrfrq
+td srfrrft crq rrfr ?

1. Tffi qp$-w 5t: sffi qft qaqq 1rrf,o-cr gtrR rrtct twran r

l. h.cr.H.zql.k. ftrer+ iltffqr sf\Tffi drfuc fuqfir qftrerfi-f6-+1 <-dr{frr o-d
rafr I

y. qs arkc qr${frr R-Ercrfi sfurfi-f,o-+i ur€rT { grfi'rs 4.-<fr ftrd ?

qTflIT:

gtsFT:

arfuq rr5qrffiqr yftrer+-ra-d ffi-4r6-{rc +ffi sr+{ft { sqgtr'qrq$rfr ?t.

1i1 Htfir+r


