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2. 1 fl 1:{nfi ofl rrilfl r:rirruilnsldfl ou1rfl urlu

2.1.1 ntl u'ruiro.rnr:o'nfion::unr:ritruflnruldflrgrarrflumu nr:riuuiloE,'l{flrgurrflumu

:.rrtrnrirtunrurdrnqu'jr ProbLem-Based Learning (pBt-) firinnr:frnuruarunuld'riundo unnsir{fiu

rriu nr:riuuflould:)cgvrrflugru nr:riuu$lou1dflryrarr{lur,ra'n nr:r':'uufornflrgur nr:riuuiuuu'[{
".- !

uful4ltuu afl uasuunnl:flnu1L nll lnut10{u

;irfn.rruratrBnr:anrnr:finur (2550, rarir 1) nrirlir nr:o'nnr:rteruiuuul{flrgrarrtJuEru

rflun:vurunr:t'onr:rioudGlduarnilrgvrfirfinduTou6iT{6x1ilin1n n:curunrrlir.irun{rL rdo
i -a- "-ufilrurarufrstiut-inrJ:vrl'rrjuuavfinmldr6'ryriofinrtuu er-xfl6Uv1 0vrflueY{d'uro.in:vurunr:utuuf;

; - i vo
uavruusl?ntv0lun15Y10!u1flnuvn'munuiu141o? utlr9trJa uavfl1tdunu 11,0 alyr0r1J'r [0na Int 0.r9i']

- &^. i, .
ufu14'r :? Yr.t?ofl'r:uflufu141n1:r:uu:uuuuu{ru1t Yr9!u']un tSgu[uFrlu nusttavn5vu1unl5HUul uas

* 
ug. ' u -n's!ur{nrEuulfiar r:nrTuu5-lne,nr:irirmurorfrlrin15uuovkiflnalunliaii.ro.rrin?1rlflr,ruInururu

n:vu?un'Hnon?un't5unutur't1, flaunt5gu

finur utulai (zsss, fifir trz) nrilljr nr:o"rrnr:Gaufuuutdflryralduvdnrflunr:6'oanrn
a -hw- a. J a

fl151r0{ nltmuunl:douYttt1lflr14'lL1Jutnlo.t a tunl:g?u L14uflt:uutflon't5t:uuigt't tu114u'tu Loun5010

rirfinriuulurH6*uo",rn",ro:fl*raroir vton;oro6'nanrunr:nilfr'fnuiouuHfirgflrgr,ltriafln

n:vtrunr:6oitn:rvriflru,rruavuriflrgr,lriruriur{lun{ilflrosrjrulfifinrtuulfinn?rlrdrlotuflcprarfiu
a -aJ o eq A, qe-d 

^0u1{ttrriu[o$ru 1.1[a0fl llac?oyrua1n a']u tun'l:unufur4'r llxyt.:!?u [yunHUu[non']'utu.l:[nnvrfl19y

n:vurunr:6ouavn:vurunr:urifl ryraT oir.r 1

Torp and Sage (1998, pp. 1a-16) na'rtjr nrro'onr:rtulfutuldflrgylrfllrglu uiunr:d'rr

rJ:ca!nr:0inr:ririuidtd'ornnr:drr?a 6'uni''r uasnr:uriflruyrfifinrrlfliyYuiirfiuln-ut'iqil:ydriudl
a, !,

rinriuuorotruroa nr:riuufuuuldflryraltJuoruriuriluyrrruyroi6nr:riuunr:aouuavldriluuuryrl'lu
Ja- c,,J

n1509r anant {{ anu6uyFl.r9lnunHUu[yr1jT tuta']u:?st tu nliun{ruu1 a:0v ruuBtrnou Lrriluus l
uavoonruuafll urodo! nr:Guuj1nul{flqvtflugruai.rrail}i'flnGuuldfiquavrir:roild'n4n:dairl

fiu ovfiflcgrariuununar.r fiuyrurulunr:rniurLd:saunr:njoirfiriwilion::unr:rtuuflnul{flrgur
4 v qu u ; , Jd v )ruu51u fluuaqu [uar'].!n?''llJrn?umur0{ uayVi[u,ln'tid{o1{ "'l frrSuuifiU{0i ntloa5l r{rri.:un-ulu

truvdrtuufiintiouovc.rnrirlv{rflufinufrf,rgr,rr uavuiouurhJ{nr:r{Ju{iiriuuflnudrjrmurorl6lu

n:vuunr:ritru!,riruiEiin;nvrflu{drltunr:ufrflryrarvriryr'lunr:airlnrfl6dnn?1! n:vfioioiutu
d rr,u u d d, e ) ayu dn1:[:uut tun1Junt:uu rUur.trtuyu't uas0'lu']un?1 auo?nrfl-o h4gnFutrfrnnr:15ou5adrlalp:ru

e e 4u41,,viln n'tifrun? 1L0 na'ltrJ't{flu rJ?nuLnLun?T 14rrutoln r:Guu5 [ot][tiqyt rUulluir rtjunr:
c |'Aed /ea .l , o Ir:uuivlfl nerua51.i0':nn? ''lr.itr1na01un'11011,150fl6-uvrfrr,rrSuuaulodrunr:rir.rruu uneil Sunu rir----- -t-----

ntrlr{r1o uavurir)ryrarri'luruarrua Iouvrtilryrarrfuovfinrrla-lnTurjrYr6inoir uarrflulo#r6'utol
n:vutunt:nr:tiuuf n:riaoutflurfior{lvio'ruu;rir o"rranrnutodorLhiu{rflunr:rtuuf uayr{juuycil
d ri
lSuu:14u.51JO{irt5r.ru
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2. 1.2 uu?6ouavyqufi ro.rnrix'afi on::unr:ritrufTnul{rlrgurrfl ugru lnnra qr::ruriou
(2558, urir t) uurfio'lut{o':tornr:riouf fifinimivur rnr:finur rjrurrflurJ:yrdutunr:onrfiu,rrYufi

oci z neir 6o

t. nq'lvrqufrnr:riuufi0.:nq6n::ufiurl (Behaviorist Learning tneory)tunqld rdo'jr nru{fi
rJ , , 4 - d c e0g ln 1u[utan uoo']'1r]5yt61ll'li0n1u LrJ.i lrr,t{$uuou1.iL u5lj05i tun 18 lfiu.:ranuou nr:r5r,u5

. {r.<, ! + d s , 4 y - , .?d
0c[nntu tonm0uJaun']lrta [u{5v14?1.1d{l,t']nun't:nou6ua{ ni,niylul lniun'i:ua 5uflutunqiln fi0

afiuruoi (Skinner)

2. nrilvrquflnrtuiuu{uf,':rlvrBflrgcgrfiul (Cognitive Learning theory) finlurdo 'jr nmuilfio
e Jdu - i0Tnn1r!f,duf'uii:cu'jrrln:.rair.ifrilahuruvrours (particutar structure) niu f;lurodolyir.rigtiyror

(psychotogicaL environment) ?,0.!{riuuufi'avqnna nr:riauiov rfiodufiriordo{riuuldrJiuu.Jdsulan

n'ruuon?0.!nu lrreorn-un:vurunr:rJfr#lri'u5drfioorn nr:iuinrrrLllurir{rhJluauo.ruianr:
'e ,J e,qee u ra Jrv- ! o ,la

u:1JtlAuuo't1lli[nl[u[1,1flUn?1]l: l,14 unom?ytu1?1 totunl:uo 5uuu16n 1nfiaFilunailn 60 ryluloyt

(Piaget)

irur rJ:vtrqa uavd:varu riolradu Q554,ui't 65) ni:rierullnun?tlutrro (Verba[

Ir4eaningfuL Learning theory) rfluuurAodld:-layBnalro'rfl Bruner nr:rtuuioyrfiodul6otjr.rfi

rJ:vBvrBnrn{uiuuarur:nuUanrruuururar?ioilalnuldil:vaunr:oiuor nurorrfludr6'19 lil'jrovuflu

n?rrr6ol2u€,oaudnnr:nXrnruri aulfi6'rua'11!a' yYuii rar {iiuunvdo.rurJanruraurtirirunuro.l nr:
e - ihr a avJ r -!HUUtlfiU [Un']']lrl4 1UQvrnfl $Ut9r [nUn15rJnnlU [0[{AU tt o{

t. nr:finriniB6pr{aouovfr'o'rflnhi{riuuiin6oTounlrail{f,6Uuruayrlouhro.r flrgr,rrdrflu

Q5{UAJ U1Ul flnn1:Uf]uful4',t lnuUo{yalu sl O'lU

z. rdorardt{riuud'oqflurdorardrfluoS.q nr:riuulurdorarriud'orniuiviriuiuu{d'nufrflruurlou
!

llJvnusuavtouaFll{ dl ytua'tn a'lu
d ri o 4,, s

5. ir[:uun?5!?En 1:nnuflu6u141 ua1n a1u mou'lrJ-]ltlJ:u lutu L9l0u'1.:r14tJ1sa! 5.t65la [ar]

u1 (2553, vil1 t38-t3q druurFnndrLrnasr-ar4rauar'r a.rrid:ynautolnr:riuui fi z eim 6a

t. nr::-u{ (perception) rtJun:vurunr:urlanrrlyururald.ldurn:svrurJ:saryr d'lfia rriu
o vA a, ,

o?'rrra'1d'6uso.rn1:iuifiriju;i'lu:rlrcfrnmta u:flirnnn'irnr:iridrutiaufiasri:1ro - _ - _ -{t-' - -- -- ,,-'- -'- -
2. n'riud.it1iLl (insighU riJunr:ludrrfin nru6onrurtrlouruniurri'ufivr-ulo lutruvdqnna

rirf,su.rfi rgfl rgvr uacn'n:yuunr:Yut:yuun r:6o 1ouil6'nro.inr:ury{#u
i a i rr "i a - i,r.,2.1 n'rilru{[14u lJuoqnuanrtrU6U141n 1tuu.r rfiu 0s [Roiu loilunilnr:iu5o.ln :snouroI

q 4o u cu .! q n 4 - J JJ , dllfuv'lvlaulluinu uanafiMlna51{n1lt Lu L0rRu?d!ri-usrouruflnr:fu u5oanrnfrriu':{o.ufioflururr.J
yrnhsrou

z.z r{rnorvirfiodutulo6o'iruflunr:raejiuiu rirn'rnouriuunnaarill:0ufiflryurld'11nnafiov

riurti'lulonrasiohjSn
4 c, c e^ ! ""2.3 ri'rqouy5on't:urr-lrfiufirfio{ufu qnnaarl,r:ar.irhrj:vqnoi'[,fi"[uanrunr:njlrarild
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n1r{anteu'tun1:riuunr:aouur.ru Active Learning r{Jun:sutunr:uiuufuuu rriulri{riuu16'

rJfrtGr,rtaadorir uavd"luorurirrurirtolivrnTuladar:auwnluqnonl:ru fi 21 nr:r,rirfiro.l6nrui
.l , - ' d e ..,ed
!14tJ "l n1:rlJ10{uua.ifloua uavnltnoq0daal:uu1t l:yfiuuo1] a1:.t1t0?i1[o nfr nt?a1 {']h4fit5uu

,,1 ,,l -daM50nuul Lon?ufiur0.i0u'r{n0tu0{ {aauit{m0{ n15 5un-Jdtj1J-6n't5a0u [uSuuuu[d h4aoonao.t
v ss .rt ,v ,J a, vtn! n1:tlu1-111,0{flt:uu a{nt.l uaut ntulauLou utlJruauuuyrulyraln0.lB'ruyr0ft[tJuilltuuyiijnlsnunalu -'rj- -

e4 - qv
v'ln'l1l.itrftaflouu'rB[:uulua1 ']:n [a?.i 1n?']uSuacuivqnntUytnuvgt''l{'l a51.tn?']uit't [nolustur0i

ourfioLflunr:riuuioeirrfiarurauro (33vr: rJrrurt':li, 2557) loagrJuutrn'tin'on'tiriuunl:aou;iluu1J
i oe
frov1ri nrrudrd'ruriunr:ikiruir uavuyrulvrtunr:rieruf3ro.r{riou nro!nqile6n1ttuufl'r16ox

fi 41fl fi 41ui6 rtiu l r: riuuforn ntfi fi nur (probLem-Bised Learning) n1i [iuu;n1 n n']: 6udu
(lnquiry-Based Learning) nr:Guuiornnr:?irfion::u (naivity-Based Learning) nr: aouuurln:r.lru
(Project Based Learning) nliaouuuu'tdflrgull{Juolu (Problem Based Learning) uasn'rraauvirliu
yYnuvn:vtrunr:6or (Thinking Based Learning) ufluriu uay rilraiu raion:vr{ulfi{riourflu{filvrurvt

v.t ' ., & -antun'r5tttiu:1 0.:9rut0.t n'nd{[dtlJ a']u:?u[u !u15uu llunar]lruEls14?'lir.ia0unufl n uu o?u
, )vI nunuiannnrr!n1.i cl s.r{6oufiuyurylu nlrdru?un']'r!avn?n uayo-naRry{uro#oudrorol#{ritru

airrnrutdruoruro{ autfi qrflufl 1r 6ou$oeirdrnuyulu (MeaningfuI Learning)

aiuro?'l vrqulnl:rruuiTflul{trgrarrflugru {riuufro.ratrrarluinln :va!n1:ni16udfioqj

riruvrqr*finr:Gauiuuurna6'ari rfluuurFndtinrrild'rdr1;ro.i nivu?!n'ri6qdrfindutu:vra'rrrm:
- - i, , iaf

rEuuf n:vurunr:Aora.ilonaovrfro{u'tu:vra'jr.rfrfrdl rfruavnr:rrordua.r fia{6ilruno!nr:rteuf z
.i c a c, Joow^

a?u n0 n1ttu5 uavnlt'1u.!t14u tituu nlvu'tun1iyrvr1tl,rtflon21tJtnl'ttJtlJ'r[0 tun']5unury]l1 6'r1r15n
! s , dl , J er4

[$0]JIui:v14']'l{u:saufl 15 [n1uavuIuaufl 1t6u[14lJtlI0tt[un11unufu14']

2.1.3 lnrj{flrtiu$e{nrra-ofi nnlrtlnlrt;uuitluuldfl rguriflugru Cindy E. Hmelo-SiLver

(2004) ndmft uJrruroto.lnr:ldf, 61;il1t{Jug1u'i1 il:vnoud'ru
gJa

1. {?uY,l9ru1n2',ttl: !a?1!un14uu

z. #nuvtunr:udflrgrar

3. nuvnlSHUu:fl'tuoturo{

4. vTnuc nr:il r.tlud'rilrYu

s. a{rru:ro{urutu

draoondortiu it:r uirrisud (2547,uit 109) dldncil?fi{i0rqt}:ualdtolnr: t'nnr:riuui
< qvi - - d,<.. -luulJilfuxl[uuI'tu lou [ttlllrJtmu nuuou [']o?fl n{u

1. 1rzuu1vrfrBUnlSunUQ l
2. ?iruu1vnuufl 'lltit uln?unuto{

9J
3. 14'9ru'tn't'lt]a1rl1:0 lufl ']tua?{v1n21!:vltl/lll1vau

4. n1ruurrflnuv n r :6 ar o d xffi o r:rurgrru
) du ..! J

s. rfr otdnrrlffi ugrufi atn:oiartd
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6. air.r nmufi r n otolurr"l ro.r ua v u: r o'rl0lfr'sYr ro r
ee -dJ7. l.,inolrhrnoirilu uauu6'r{y1n11ri6'rui6du l rdu nr:a*rLnruniuav rnoaonJfruTaountr

,.Jl

e 4, vc
E. 119!UlrnUUn?1rIUUHU1

9. vieuu'rn?'rrJ6'lln:olunr:vr r.lrurflufi I
)10. zuu'rvrnuun'uaon?'ru?l 1u

1 1. Yr9)iu1n1l [ta?'HRrtt.r!f )

t 2. r{emrt'nuvnr:dr.rruluaorudrimudsrurirrudrlrYufiotr

o'rntaua?"nnrJ:sa.rriro.rnr:o"rrnr:riuuiuwldflcuvrufluoruovnlulddr nr: i'nnr:6uu{uuu
A owu <

lgu6\,14',r[!unl1J ?n0!lv6{o an [fl0 lvrufl[:t,uHUuln?e,nuro.l 6{ra:l] Y]nuvn:su?un15 lun15Flfi

unuflJ1410 U',t{ tuulsuu,u0iun tlUU

2.2.4 frnuruvtolnlri'nn1:rtuutloruldflrgrlrrflugru fifiul utriilfi (zssa, yrir taz) lpi
- .hr, d. I u

na'r'rfl{anufurlj0nuful4'lvrLr tunlrnuu3 Lou Lr Urul4'r[Uu5']u21 U6uv]aM5nn5vEu[urrSuurnonllv

lul.ralf,ouavnludalnrrdovuaxvT n'r'ufrdari'on1lilfi{#Bn'ia.i1'r nr:lfifrrtuuldrHtruflruraroir
ySoanrunr:rusirr 1 uav irurYu6orarvrr.luriflrgrarriu 1 tvdrubiaiGuurfirrnr:riuufodrrfinarrtulra

uav6'lrr'r:0 vrisuurfinuvn:su?unr:ei'l{ 1 durfluri'nuvdo'rrflusionr:tir:{fiiouavnr:riouinaonriin

riruvr:r o::rqnd Q54g,ui't t3) 1da1Ja'nuruvto.:nr:6ou{Inuldf,rgrariflugru 6l:d
aa

1. r.1[5uu[Uufl uuna']'w0{n15r:uu50u'1{ufl nl.i

z. rfl unr:rEulfleuldnriufirtuufifi turorSnor{,

a. n:rfl uqitiruruaruavnrnraiorfl ufilviriruusrir

+. l{'fl rgrartfl un'T n:v{ui,unT :riuuf

s. flrgr,rrdrirurt{fia-nuru;nqurnio ki{orru f,ryr,rrvfirorofir'irnoulriilaru r{rmouvrio

[rn!Qv1[o a']uvIr{

o. {riourfl unuurifl ruu'floun1iufl?{14raluflr.rri 1 dronunl

z. 1{6'rurJ:stfi uruanrnanuoir lnuQo'tnn?1er6'tu'ttnlunr:rJfr rffi fi on::u

zhang (2002, pp. 30-36) trineirtdla-nr*cuvtolnr:riou{Touldflrgr,rrriJuoru o-ld

1. rfluuiuvrtornr:riuui rdotfi{riuurfiori'nuvcir.r 1 d{rtiudlvildilrorn nr:uflflrgrardfi

n'r 1 ila-rrfiufln drn' u.: fi'ufi in oiu r ndqo

z.'ldfl rgrar tfl uoia{u rnado u'[unr: ri oui
,4t

3. rtlunr:tiUufuuul:rurnr::vr,li'l{n?1rJ3 Lufl'ldn5tl1'l'l uaclinus fl:uu?unlltlllo?urlu
e q I j"e 

' { !'o
+. rinriuuovrtlu{rirrf,unr:uidrgurdrunutol B:autilutfiu.rt tr4n?'lll t?Utua0 tunluuyu'l

J"
uavnlotirutgnrruavo?n LunlStluuglvunun[:uu

s. rflunr:riuufuutdrirnuro.: rinn'uuovrflu{rirraunfinyrlrarnr:riuuf 6'runuroflurr:

rirvruo'jrd'ortiuufovl: adr'rl: orndlordelfildnluilruf,fl rgrar
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. 1 c. el
6. rUufYrSr:uu:01nflluu2ufl't:fl0.1n't5L5uuinl:fiuu: Lnu tt1lfufi1Nunlu ouruufrfDvu?un1:

c ei d ,i- ! .$uutt{n15[5uu: tnntutfuv9llruun']:unufu1r1
'-".

/. luun15ffi uulu1jutlt rfi aonuruuna

a. fl rgrardldtunr:riEruiovrflufl r1;vlvrruln fi nrrliiudou hi{orou rtlufl ryvrrjarurfl o d

aur:nn:soiurin$'uulftd'l{nml6o rirnruuirloflrgur rnydunirr,rr nmrLfurrlr'oufrflrgr,rrrYu
- qe . ead ,, , j qec,
9. tyn?'rua'lnrlJnuusyaun'rituuayo?1 :vluognouua?.E{n:Lir uuu?n15 {0n1lFuu5h4

[141r"]vA]JnUUnl:UUUnArnU

Edens (2000, pp. 55-56) lein;imfi.:a'nuruvtorflrgrardn';ila:"unr:rtuuflrruld flrgvrrflugru

noattlld'ir

t. flryvrnvoio.r6.rqnlahi'{riouourn6'ur,rrn'rnou finr:rdouful:vra'fi,:uqufi ffiun1:il5vern$i1{

z, utuflryurrJaruutJouavfidnuruvrinu&luurrair drourirvnotri'{Guuki rao.rnr:tfiuynrJa

uav uarr.roo nd.ldnurusfinucnr:nFl
-&a-l3. U{ul4',ruuty9o.i n?1 tugourfiu{fl 0yl0syt1[l4H[:uuo'rr ufla{ n1:fi'r{']u llr]f]u [ayfla.i
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Goat to.rtnufr'orhiirurfiuhjourirtfiotriuiEntriri'ryrs ytouT nouufiulUauu'rhi'rireiuif,n'ir nurorlifi.:
,,r a J - J-n vw d y d .

F'r'ua'u1:nuacuuor6iultllufian nrtoonu!! Goar ylo [unurn]ln?:l:rJnunin.llu nou ruo.lornluritl
-' v , -hwv,,rgv o 4 v
t:tJgru1j0{nllraulnrF]'nrljur2.ryr Lrrfl tau Lonutnuuau L5uuinl5n?u qr] nlltaugt't{ .l n'tEJLurnri I orJ

I a r' 4 .cte ', u4 t I d ; j c, " - 4
taulnF]nutnuuasaqn nas ''r [140u']f]tau[ua"rnofl LU olnuur:10.1 0y[ll nl1 u1nturuua']uu{{0yn0u

firfl rulrifi Miurciurfl ,rlro.inlouou

2. Decisions (nr:6'nfiuto) n:vurunr:dlirlfi{reiuld1{nrrrL6olurilernllvlfori16onrir vir
!A q l- Ja d, | 4Intt![u141 tnotu[u ls14?1.1fl1t[au H[aunc Inoa?1tlaunauluuavldn?19rur0.i[t]ua?u u.i110{rn.i-rn flu'rffu[a rnnalnn?1 u1aulnra{n1rm-nauloviu*lurn! " lunr:air$rannr:nidovtrifiraiuld'sr-of,ulo

; J , v o < < cd v .i - 3 e " I a
6{vr g.t00nuuugr0{n1u{nnnFr0 maalIovtlvtfloljuttl0 taulogt96u !i[a0nvl1n[a0n g{u aluut]lJ 9?unu
ll4'qJe,u-o-4t,

vr{uuu03n!uiuaufl'1:fu1J0,rsl00r lruulrfi avnu Luu''l.i Ln!rtl0r.]rauflqau t0rJqflalonou 0na.rLvr191450

nr:1tl"l#6rdr coat riurirldurniiuurioqjuudugrudu'raur:nairrnrruvirvrru 'hlflueireiuuavlririrlvirl
, {,-,

rauuulan't19rur0.riUlJn?1 6'ru'r50

3. Batance (nrualora) nr:lfinrrridrn'iyfirn?tilnaurs:sr,t'i1{o.rri rvnouro{rnu d.:fia'rurj'ru
) u ! - i < a.J Jv -ariuaquhlrnufi air.r riufi nrurirarrlournsu louii6'rfi do.rfi or:rur lduri

3.1 Balance between ptayers (Rruarqa:vra'jrr{rriu) rirra:-unr:oonuuurnildilrvfloud?u{

r;iunvruri z rlrsduhj hi'irfruiu#u nvrflunolfirrsro{ratonuoir n-ravn:1urnldrrfluu4fiouor-?uyruro{fr
)"ove, ) a

raunlt0na0 n uuu !v n atJu9l l0n?1 a1u1:oyy'lI qlrauu0ayr.l1u5afl?1$1au nl nuta0ntauLu
.,J

raur!5uu 1u au sl

3.2 Batance between the pLayer and the game play (n':rualoa :vu'ir.:{iriun'u rnu) r{lu
Jar d v, ; -n1t[vn?1 a1a6un{n?1 41 ''llofl0.i[n a']uauufrl.{ufllau {.: nantt ul{0u't'i0.1lau [!n1r1]u9l0.t?i'1

!' , qu 4 v. .C J ir.-a i
tonflntun0u ufrnv I tnrJruuBrvrluvru Ltu nl:n1uuo 114 tnii0uL01fr0fll4u.i Luu{tinaoyt.ito{tn !'t.iii

, , U q ea ! . . Jtnt.]fi[autuurlru{Hn']Muonnualuvi'r{rvnllu [u n'']lra! 1.rQ3 ri]ul4u'r14,tJ0{rnu9lufi'l14uo16uyr1.r,
- -' - d o,

tl4lrlvAtJ 114fi?aunl 1[ua"]u1:ot9ruvlr{ uaua{nfl1?1{n1{ 5l [6t0{ lun']:laiof]n0n5ir]L0u h4rnrJli1
y' ! q, . J , . . ! { '-uylurtauuu a?lruun0nll vl u{u1n n0{vnt1 1tavtr.l[f]oHantyyrunun?ltlu1n{"tu[un']llltln6l.l

coa[ 1]o{[n

3.3 Batance between game feature (n r r I a I o a t o I : il ttu ul, o.t rfl il ) tu n r : ritau o

n'r'l a1u'r:01r0.ifr-?avnifitooilfltnirnio'rn'osir{ l dunnrirl nulfirYurnu {oonuuunr:tdn?'tuuflnei1{
!. 3 . a,- v. q d l.r Jrnotur6:1t[ [nnf]''r50r9t?11J Lag0{t{ rau Lun,}: ra0tLtn?1 aMlfrll 0{st?ayn:lirj tunlSuR tt!6u141fr

rirdruHfirgoqj niu nr:aonuuualo 5 tfrorlfirYud'ravn:Xfira'onld nr:rilyunn?1ua1l1i0ro.io't?6usiay
tAtu0rall vlltruuav10o0Ej ufrnn1{num1 a011.ln']ttuvlnu[r.rttlJ 01?0u1{tuo0']00v !t [nf]u69ntJturnyl

; ' qr{qeud , J or-o - ja ei
14U{U9|01A Lt tU [Fr nuonuSvmv U{ 14']n00n[UU lfituo [OtUO14U{ n1l A1 ']:0[141]0ulUrnylijut]1n.,]

fruiufi osldurirf, orfuoeir{rfi ur r{rhi'du,rfiollkinnldrau r{lufru
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4. Rewards (:rlia)
d Ae ,.1 , ' 

jq
a{01nvrfliau [t:u usrla']tln u{lun1:TU'rul y1ufl1qUa55n01,r "l t0'1 rn n']:h4:1{4a00

r{ludrdiir6'19rrndrnrlrf{uiugen'jrrJ:vaunmuairrion-r-rnrrlns'rurildtd rirhl uavourndovrariryfi'u
v J - ) os- v ' a

n?1ufr'1 1u6u 1 riokJ :r.:iafiovifrrir{reiufiraaru:Uuuud'turiu rdu nuuuu (score) loryl(ttems)

raion6'r(Power) rflud'u tneli'rtilovur-j.r:rliaooni{lu 2 rviayr lduri ulu Temporary Reward ttar

UUU Permanent Reward

4.i uuu Temporary Reward uJi uu tafiourflu:r.ria u o trirr o vhiriu{rdurdo a rrr: nu:: a

oolnr'rudou (Minor GoaL) ro{rn! d{avrfludrvr'drutri{udurdurnuloi.irudulud?lL?a1ilfi.: rdu nr:lei'Y!

n:vaurfi ofi lnutirvYulirarodfi : n?1ua']rr1:nyn 1'rfrrsiodfi : [fl ufir
4.2 uU! Permanent Reward
c, d *eu e , 4 .. J , ,J
rflu:rriaffhi'n'u{rdufioaur:ou::qlnuu'rrrua'n (Major Goat) ro.rrnrr i.rnud'reJrilHEruu!ar

a0lun'rrninlirduh.hau rdu nr:lpiYuarrosfio'lfiri nr:16'Yurn:rvdyru riaol'rsvrntin rflusiu

lunr:oonuru:r.rr-alurnud.rdfioonuuunr:rirfirdrodrario 660 n?i! rlrr.i'rvarrsr,r'irl:r.rr-avr'
--lalvrflui.ltauuavn?1 u'rfl{1ulun1:[au 0'r:]{iali [l,l [14fu!lnnlttaun [x.] n't5g1n0utnu[u0uYn H4B]rau:dn

, -' -t{ v- o v &v i A'jr drfikiiuurlrinurirriunr:virrvrnolou uavl.rrauognrru nrnniflu:r'riafltdrrnf,uriou 1 miu 1u
' )e 'eo us " rrirduaur:ororruslhso:.idruki6ocLevel lttfl tjo{ [nlJ c] 14U'lil0 0 n ulu [Cvl'] n1:0 AnIUU i'l.i']A [OUo' 

": ! ) rs-.i , Jd
tFiSlJ A'i$?9ttl{Utu $.tOVyt',r Ll4ii tau R',t9l14?{ L2?1LU LeveL 910LU HtAUeu lfi:Ud{ t}ralU0 n ltufruvln

atLr:nrartuvdrun:rdriltd laiol6irLrirndurarnu',r',r0,.',Jurtdrduurndu uonnindnlrl{
o.r6r.J:vnou rriu sound effect, speciaI graphic r,rtodu 1 lu:vr,r'jrrnr:t#nvuuufiaviriruri?urail'lu

, ) tua g

n1ifl{oFtfl lau uav t]ryt1 [vtn nul[u0 to0no?gt, t,

5. Chattenges (nmrvirvnu)

nrruvirururfludrdosrirlvlrnuriarnruri'iaulo nrurir6onru uaE n?1 6un rdorornri{vlfr
, \r4e :r n J^ - q e or,v ! e.r 

fi101Ulau[o[tn?l : o?1 nn ioflnucou 1 tun']tun Ltuful4'r nlairflgfu Lutfr! 1t144tau5ann:

sr-rrolrdoaur:nrortuvnruri'rmruril6irdu16' nmuvirmrsto.: [n!4M:0niul6'0rnnarlurnfirnrLdufi
'o Jg , , - S

0g Luttuuflq{rauraurn! n?1u41 1:010{lltauav [n:unlr ruu1n1fln?1 u1n nu[elrr.rrru

-A-. .4 ' -'{v e ; I a,
fi{uuo{,.ln11us1tuuou'r.ru.ryrHoonuuuno{[1rLrfr?'r]rulntontn!f,1]tilu rirfi!uavyrururillirl#

^ J e A\ a J u
lvnunll!u'rfl?,0{tn!0u6{n11ivf1un't1rJa1!'r5ft1J0{r{tautall0 aJuu ua1[tJ0l,1nn']l.lyEvn!n?11.lu1fl

t0{[n!0u [u5ygirj[9ru?rlua?1u61U150tJ0{qrrau Inl]1vti1n F]'l'uru16u[auas l u]0n91 ugl0vLfia0rvlu.:

' A J " - r , o-< J i -Ft?'t!taufl rvt'tuu ruarntorruul rarn:c6',unrru n?Tilu1fru.ilrinnoonuuulfii fiilu1nflu :cFt!
,q a J

n?1rd1rJ'r50ra'rBl[aunaua{n']1 1t14t{[auv!o aunn!nliraullavmn[auLlJtuYldn!!

n':rilfr'rvneyl'l?iL{rlr.flurnurfufireiud'o.rdrn'lrur{rhkiiru fiueiuaur:n iufld'irosl:fiodrd
")!LflIoA{ n15 L14S][AU lUaUnA.r n']1llu']fl tunltvttylau U9tLrJglnturnutu iUvll [l4 tautdn?lL n nlflU

; J , i r, &t .a{ 9Uv'lU1UM45a56 fl ?',tSl?t O.:A tUa'I UUO urd',tU']:Ofl ',tU 0ud5:nUU [u tfl
., da a, 4 I

n11000 nuuun't1t.lynyl'tuta.irnu [u[14!1vauflur]rauuuo0[u1][:0{u1n [!0.rn1nF]'11tJa1r.r15n

- -lJ av - ) a, ^a4' &vu a
110.it{tauunasna!!r [ luu0u0u $avli0an10.iu6ul4'ruvltn a?u[vqJ[t nu {{Luu?fivl{1guau0{afl Lo:lJa
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c..1 , J ,o
rflufril1il01n fin*o nr:afxuxrf,onlvl{reiuLirf;onfiovreiulu :v6'unrtrurnsirl 1ld uoinr:1# neward

tv t c d ,J tr g q A , - { ,-dJdJ
(t1{?a) un [aunn?li]n 1:[uauuuua.irYlUtJu0r'rt1[u o?u tutvnun?'ruu1nruoiflfil.inuuu L[gr?Evl0fla0

- Ja- :
1'0{ufu141u nRo nl5oonuuulylnuu R?1 41 .lt0?[Rt'lv nqmn55 1o{{rauuay ln15u:un?1 yn

) , I d t! n v, a
vl'tu L14H4u1vatn! tauu0av 9 n! {.t0vgluvll LutntJuuila?ll.]u1au [0u1nun!u [u0{i1nflra!n0vYlrJ

,ac
Fl'l'DJl11vr1U[14U gl tfiI0 $J0n?1 fl]t]',]:0'U0{rlUilfl1lY1firu',]l]lntU

2.3 R?1tJd1lr1:atufl 1:llfit!ruil1r1{nsinarani

2.3.1 n?'r v luiro{n'uu,i'f,6Uil1il1infimn'}6n{ a01u"!d.i ratil n l iaauivruifi'r6eriua u

rvrnTulad (2556, ufi:r 7o) ldnrirzjr " n1:ufiflrUil1n6Dnfi1afliuil1udn n:vu?!n1:trn'lrrl:vqnoiorui

tunriflnraoli rYunouz nr:ufrilrumqil6i6ufii6Uuruav{:varnr:nidfioqhli'filunrrdurarrirsrouto.l

tryr.r aiimnrani
4-

r?lqflB o.inuvrivr:umi (2555, urir to9) neirtfi flryvrvu.rnitornraorivurufi'l aorunr:su
J - ^ tjs ow .j-v. 'r&rnu?fuFl flfi1a9l:{{n0':Lto'l1tJluav?dn1tvtl{ntu0lfi1aflttunlt'tPlsl0utouvru{t ll,uglauv:0?5n1:
J h,. ,J - -

ay tnn 1m0ui,0nan1ufl1l&luuvluvt

o'lLn: rjrnuo.r (2554,uit 39) nritl'jr nr:ufif,qratflunr:rirrulorsltn:vu'lun'rrdd{lilr11!

riourixr,r{rtunr:urrirnoruorflrgul n'l:ufiflruu'lrfluvrrvr-nuv (skitt) dlrtJunmraMrodus'ru lu
a1:rd{ofl6ufl1uasn1iri1rrowo.if,6Uvluaun:vu?un'lr (Process) drrflui6nr:ra6o;uvurrounr:rirrudfi

nriirnrlsduar?'r{uRu1nufi $}nfinrin 1 isnou

Adamas, Etl.is and Beeson (i997, p. t76) tdlfinrrilililludl flqrarvrrlnfinnranirflu
rJ) " J - Jc. - i

an1unlttuvttflt ?lJ0.inuu5ti'rfu uasn1fi0u0v[nu?t0{nuu:ulruq?gas:? n{ufu14']vl[uufl'ru1 !fu14'']vl
A - d q Jc, . J \u t

[nu?niur:-oir1? uavilryrarfiriJurirrouonornfirrrkineire6':nru un nrirr:sr,r'jr.:flruv1fi'u n 1:d1

ru,uufln#nli'jrlunr:urif,rgr.nvrr.:nolqfiraeiov6'o.ifinr: n'n8u1ou6'rarn'onisvrhd?un'i:yle'ruuuflnv"'olil

0'r[1]u90{ n1:n9au[t

alnnrr6'un{1[ona1rd1.rdu {jr-otdl#nrrlrau']uilo':n?'lufl1ur:nlunr:uriflryrar rr.r

nfinnraoi'jr n'r1ua'r 'l:fltun1:ufiflryururrnfififi16eli 14rr'rufil n?'ua1rr1rnlun'r:rJ:vqnofl{nluf
- d^J . A -qvnfugrf!1afl5tll0u1 '1141n1fl0u01n48lufl'r5tuvs0n10'ur Louflunrjrux"r9l0.rl41 'i5n15vr[14!1sau']oLnaln

nr:rituuuuoaout-nnrruarur:olunrrufi'f,rUu1n{imrraqi d.rfirYurirnrt:rdrloflrgr,rr rYurrruzuu
&"-

unrlrurar durirrilufl 1:n'uuiluuauliuen'toaouriin au

2.3.2 uu?fi nuavnqufi vrtrntorrYunxlrra'rrr'rro'l,unlruriirgurnrinnrani

ilquf,riruu'rylr{adfr drgrgr (lntettectuaL deveLopment)

rfiurod (Riaget, 1992, p. 120 drrdtlu qiu iu4na, zs5+, yrir +z) tda6uru nlruarlr:nlu
I ; v A ,& a - -n1lunuru1419r'll.rylqBa l{o'ruYt9lru1nlt?1 n1ltlnufui4']uur:]J ruu1n.tu,l$uyl 3 n0 53uuLrnuqJy'to?u

naqnafi'ud.riirflu?rJu::il (Concrete operation stage) oqlutix d:u!1ru 7-11 fl d.lrflu:serynarfirfin
eq - sA toaZ A c .J A 1 d r tr

L1'1LOn?',lUOOfl0{r,r0UtOq?U tU0{01nron[5 aon?,lt]no gnmuto.ttuLl6uunal{ llr[01[14fr0{a:aufi']1r'r Lfl

a ! / e - -l !d,uiun0!nltrlodu[n t 0un!6u14'r lut']st1_J:sa1iu 0u6i.i0uL 4lcuvun!ryu''lo?ur 9lflafl!d.iyt-[ u
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ulrJsiru (FormaL operation stage) rdordnfiolu :st1ru 1t-t4 tl oyfinrrrL6']:.t1501
I d D i Jc.uavalt]1t0nosu{0ute [0u[onaMi0[:uu:Lua.ivrtuuul nsttru9a6iuqtu{out9l

untSFroljuuolJu

2.3.3 nrsu?un'rin1:ufifl ruy'wr1.rnfi mnrafl i
fi rin nr:fi nurldn ;i.rfi on, Jru n',, orif, ryrarvirrn fi mn rani l{d'rd
Dewey (1976, p. tlo drrd':tu anuii Suonruur{ r::"nd t::6ur6ndnuai ruas fl::ni ?uoflr

uuit, zsso,vrir toa) tfrrauonrvu?un1:tififl qvrvrr.rnrinaraoinld
- !, e eq - J a- ^ i 

",1.'tu[9r:tJlJfl'rt (Preparation) vu'rgn{ n 155utuas [t1lnufu]l1 tu0tJu6u14'r [noluBlurva!

flryurovfro.::-ufuavrdrloluor-rflryrarriou'jrfliyr,rrduvioi.uro.ln,rqnr:ai riu6o ovl:

z.'fiuirn:rvrif,rgur (Analysis) rflunr:fior:ruro'jrd.rtnr.irrriluarrraqddrn'rg tosflrgrar

neirr6o finr::vrluacuonuera'nuruvnolflrgvrdrfindu ovfia'nurusuflneirlriu :sdunluennirervrturi'lt
- ,J ' r .3

rl1.inu toufl a1:fu'to1na{ma luu

z. t fi sY:uil:6'ufi6oo.rriri:vnouavtnir.r

2.2 fi ovtrfi {dr'{firfi ofl rgrar

2.3 to'nnr:lo'rflryr,lrluxn{r.loonh] louila.iroflrvd.rdrfiodu rdodosufi'flrgrarh..lvr'arrYunou

z.+ fr'nrirorudovrfl uqrguorirtrJ{nr:urifl qrar
I l!

2.5 vlu1u1!otalr'rua'!vttfl u??J0.:fl 1JU6lJ14'r05.i .l

3. r'unourauouu'ryr1{uriflruu'} (Production) r,rrrail nr:rari6nT:tfin:{rYu artuqto.tilrgrar
ec-Je"

ud'loonlrlu:rJuuuta{i5n1ir'r1Ji?l{orfiooirrfiorriuflqr,rrrfionr: friarLufigru
e c -J V

3.I 0v n1: 'l1r0tvt00i.rtnu?nuufuvn0ul{ [: lelruuH[14t0 auu

3.2 air{arufi sru raiorirorudomrtJultfl drdothourifl rgur

4. dum:roaouara (Verification) rarrs6{ nr:rauoinzurirCoar:rlaataraa'n# ldornnr:rauoit
- *u-u, JaJ a v J

ua!ruu1 a1Ha1i telSu u]nng|0{ nrauo?fi llnuryu1[14!nun?'l0Y [o10n1:Ylfi ranu:0nnn0{ q0

- & 3, ,,^ J w { ar4 -
5. t-un'r:dlhJtJivuneitilil (Reapptication) raurun'{ nr:dri6uriflrgrarfi qnd'o.rhll{'[ulonra

ueiJ.
tT.i?rul uJoYrunur nnll nalunuu6ul41 lnu u lua?

rJ:vvr'urifit qralY{ (2556, vrir tot) triaqrJnrcu?un,Tri'flruur {irfio 'usunou d'ld

t. rYurirvuoflryur (Probtem defi nition)

z. duirn:rvfiflrgrar (Probtem anatysis)
l^-J

a. tiurariEnr:urifl qrarfi rflultltriteenenting possibte sotutions)
!,-

4. tiuirn:rvtiitn1r utiilryl41 (Anatyzin g the sotution)
z- --5. {urfioniBnr:ui'flrgur (Setecting the best solutions)

6. rYurr.lununr:r{rifiunr:ufiflrgur (Ptanning the next course of action)



t9

mndnrirruraqdtd"jr nti'r-nnrtuarur:alunr:ufiflrgraurlnaiflflrami rflunr:iern:1lrd'rxlr:rl

lufr'nucnr:fi'rtnmnr:ai tfit:ru::u{o4a nr:irn:ruridaqa nr:6n:riluil1u uasa:dnrru lnuin
n?rilfflul:onrlnqfin::unr:ufi'flryuruxnfiflnrami tduri fin':rufuau fr'nusrdard'urfieJ, {orfiug

flrgurdurar:ruasrds,Frtor{a:,;ardouluu?rl'r.iuri'flrgrarfin:.rrJ:srdu nlanerun rflaulqBuaa{Lru?u 
,u t'lv o. 'yxn r: ufifl ruu{d'uavnlt16on ru?yr"xnr:uri'fl igurld'odrd ruqr{a

,.0 
^u#uornenl{nlrrEuunrfi 

nnT ani

2.4. 1 n?1ilr4urufl otr{aduq*fr'.l0n.:rBuuitrnfl:rrnrarri
I u I -,\8v u d d a (t d,

t'ruuvr {uu:r (2554, rarir i4) l6lfrnrurauroto.rsraduq*dr','tnl:rtuu najsrnrasrtir rtju

:vfrun:ruarur:nuorfrrtuurdur#un:ru.i3r':runi'rlori'nrgvuacffil::an1fl yrldflilo.ifr'lurix 1 #rluei:uUU
& v c o Jva qsd v ( a t , d u a 4 v Jo \v

?J0{ru014'la1:v lr0rlrQtT{rvr9.rr:uuLnr:uu?uauiltuYrfluurlnvr:0{ n1tQ9tflan:t}Jn1:[:uuIrl1]J?rnluupl[?

'Luu#nan:
U

d - o ,---- v -- ,--.qy r 4 - { d a 6t
ntqvrB drnucrYfl:?0T (2555, rarir tsO-tSq) ldn6irrfirr'raa'lqvrBvnrnr:riuu nfimflrasli'jr

r{Junmuaru1rflfl1{afif,ryn;rtunr:rBaufir'rnaimnrami{i+t, uunmru vrqfin::laraduqrdvnrnr:rtuufr
4 r 19 aq O q A A 6
fl {u :u a{ n n luanu flJ tu'r Lu n 1 : t: uu? fl 1 n flun fl 1 ff 9l 5

wiLson Og;;,pp. 643-690) tfinrir:'irara#uqufn1.:n1rLtuuitrnfinnras,ifu raurs,fiI

a?1il41il1:nfl'l{fififlrU69r (Cognitive domain) lunr:rtuufntfinnraniracdrrun vrqfin::udfi.:
t 6 aaoQ d a dl s a - & o do-

u:ua{nT1{qa5fidu L1Jn1?r:gun'r:a0u?{1nilnfi1asl: L9ru01{0{a lflugurJo{ T{clrln::ilqToflYraugl1xJ

nrouuu?An{o{uqil (Btoom's taxonomy) li q :vdu fiog

t. nrufn:rudrdrunr:fiprr{rurru (Computation) nqfin::ulu:v6'udfio'jr rflunqfin::ufioqj
o u A - w d a t \vdt - A - &
Lurvnurnu?nutarroa3r *rjcaontd'rflu 3 ru n{u

1.1 n?lil.i,Frrrucitfiarriu{orftat.: (Knowtedge of specific facts) n rnrufr{nn?1il41il1:n'LuU'
v j il v d a oE ^j v a ,ry{ dt v v

:vd'urflu:tir.rsionlooir aaon0un'rluffiugrufirrinriuutria-railill rflu:uErvt?a1u1uufrr6:u

1.2 n:"rru$ntru,irrfiu:rYufivrfiuavfiuru (Knowl.edge of terminology) rflunrtruff'txt'l:ntun1:
U

:sf;nrataoir#uduasfrillilsi1{ 1 ldTnur{rn1}Joleessrulnusr:ruto lnud'oufild'rsilrieio.rarfi'trnr:fiFr

r{ru:ru

1.3 n?ril41il1:ntunr:t{n:cu:unr:fiflriru?il (Abil,ity to carry out al,gorithms) r{Ju

n'r'rilfflil1:ntunr:rirror{orfiooilt,ltoflsru $avn:vu?unr:dt6'Guuurufr'r urfiqr{ru:rurrurir6'u
& A d 9 v v v e 3v cr f c t e d u v t o d
{uglauflrntjr5uu;:J1$a? taaotrnnrrJa'ril'r:f}pnuusr0{tUuL0vtu {1u 1 naluna{nuFl?aufi uflt:uu

hl 6'o wr u fi'u n m u ei r u r ntu n r :st-rrfi ulo td a nldn : s u ?u n 1 :
I

2. n?1ilr{{r (Comprehension) rfl un qm n ::udtndrfi u':fiuvrqfi n::u:v6'u n':rufn: rt*f r Qit

i - A o tu Y , i trqct - -Y -- ----S
rR u? fTu n l:na Ftlu?il tLmqtu{aun? 1 t.l LLU{ Lo tuu 6 tJusl 0u 9l{u

2.1 nrruui'rtrrdu:ffuulunfi(Knowledge of concepts) tflu nrruaril1:fldd'u{oundrn:uf

nrrrusftn'ejr{arriu{arfiaa3{ rfl:'rsu1unfir{luu'rxJfi::il firil:suratrn{onfiooitrir.r 1 lnud'a{01fr'unri
uAoodaorA,Jr{rid
nndul0 Lunr:fr n't1tJu50unr{'?0ul{ Lvuvlunngtr.l [UQlnvtnut:uu
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2.2 n?ltrtli{otdurfiuvf,nnr: ngmr.lnfirrnraoriuaunrralJ6'rr6r rttun:ridrhJ (Knowtedge

of principte, rutes and generatizations) tflunruarur:ntunr:drn6 uagnrrili{rtorn'urffuuTun6hJ

f,ufrudriulovrtiilryrar nukiuurvrr'rtunr:urif,ryrarki dra'rnrlrfurflurirorlrdu?rYuvdnn'rruavnfld
:d,3-e,-

{nr5uurfi rrnufl !uiJuniru:n arorfi oliluilqAnr:du:votrnr:fi nirnmvri6l6'

z.l nrtLr{r1otuTnr.iai1.rnfrn fl"r6q i(Knowledge of mathematicaI structure) r,irourfiio
^ - la, " J- -flqrlnlStJSu9luuLuun'r6111rYr?o[nu1nuR6u6ljunt0':lvuun']u'luuauIfrt.ia51.tvr1{fltfifu9r

2.4 n?rual 't:olunr:rrJduu;rJflUil'rr'rnuuuyd.:rfludnuulvdr (Abitity to transform

probtem from one made to .not"O uflunmila'Mrn1un1:$iladonrrudritauolfrr{lutonaulvri

raionrurhri niu urjaornnruryrolvifiualnr:d.lr'nrruvlrun.lr6u loulri:ufirn:vu?unlrAnrilu'rru
(Atgorithms) va'rornuilaudrorrniimtrt 'jtfluvrq6n::ld.irudaoluo.rrrqfinrilrsd'un'rrur{r1o

2.5 a? 1rta'rrJ.ltolunr:6 rrn rr uu't? o{ rfiq r.r a (Abitity to fottow a line of reasoning) rflu

n?i 61r.t1rfilun'r:eiruuavrirnrrurdrlo{onrruvnlofrnnrafiid.iun nrirr ornnruau'rrotun1:a1u

vl.t "l [U

2.6 n?lilalrjliolunr:eiruuavn'n'lurlnvrdf,rgrarurrnrinnrani (AbiLity to read and interpret
) - o JJ e 4e q &

a probtem) t0a0ufrnvalu'rSoaon?'lila'D.r1lfr[ulruIo10 9ifiuua.i 1a1nt06ouYl?on']'Iil41 110t1-rlju
.l<J,t
6u 1 loolvhinriuu€jruuavfl'nmrLlovrtiiryrar 6roroovoqlu;rJ$o{d"rra$ donru {o4avn{afi6v5o

n51Y{

r. nr:rirhldGpptication) rflunrruarrr:nlunr:sr-ofiulouriflqrardrinriuu duunu uvr:rv
J-d -{, -Y, I

nalufluil[u141frfl[5uu1l5uflu0q Lurv14?1.r[5uu rqrlns:u Lu:vnuuulJ.r00nluu 4 tu n0

3.1 n?iuaui:01un1:udfl6Uu1dilivauou1u:sv'j'r.rGuu (Abitity to sotve routine problem)

rinrttruda'rfinrrla1u1i01uiv6'un?rurdrlouavrdannrvu'run1r uriflqrarouldrirno!oon i
3.2 nr'l d1ulrflt1]fl1rtdtuu rfisu Gbility to make comparisons) tfluntua,l}Ll5olunl5

d , v a q .i { . q*o
nu ln?l a ru0tv14'11.it0 a 2 tfi tfloalun1tgr9rdu [n t{[unl: unu6ufi1u01nn0{ lt?dfl15nnnlu2ril

- ,J:u ,'
uac0lruuna{0''tfl un?1lJ5vtnu'tt0.l

l.l nllarur:atunliirnrlui{o{a Gbitity to anal,yze data) rfl u nruarur:nlunl:n-naulo
, , r c J- 6u.; v !r " " tadlil0 u't.in 0 tua.r Lun15u1n'lqa! Q1nt0+a n 1uu9rLfis{rl0.:0'rfl un1: uu nl0Ha tflu?lJ0{01nta1

a ! "ie -' - dq J e g J 4 u , t
tn u?10.:tJ1vr0'l:Eu"r?'l 0stln010 a fl0dfl1: tvur[9u.ruu6u]r'r 0u tou'r{vr0'r0autuun?0 u'l{ [ul1:141

J.
Fl1fi Al rlra{1 lfl r14''lvtUSuaUa g

s.q ;ltrarur:olrlnlrrr,rriuu-nrzuvTn:rait*rrufiounnuava 'rni (Abitity to recognize.

patterns, isomorphism and symmetries) tflunr uarur:od6'aror dtrnrrua'1il:om1ltsifl 1:rc en5{
v J. .J .-
$0!avlnluuq Lun'r:rUauu5UU6rj14'tfr'lt0ofllsvt'r10 a uavnr5Ssan0.rn'l1 AlJfluo" 

4. n',rer,ur."*to*,rrol rflunrtrarur:ilunr:ui'flqr,rrdrinriuuliltnurfiu ratolrirnelir
, J r o rJ- ,a o J - Jd a 4 -j/a a,

LL1JUllinrflUln 0U t.iA1U illfut1lU tovrUrlriinUlrA.r Ufln0U [U[U014',]i!',ry[5t'U qfinl:rJ IUSJnUUnOLuU

- & t) g .,s - , a, - !, ay{q0in5:ritua{qot0{nlTr:uun156aunfufln1a0it{0r0{ [ta!5lnn1 a!a.i:soud{ uu{luu 5 {u oa
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4.1 aa'l a'ur'unlunruflnyrdd[lirnuiltydurl1riau (Abitity to solve non routine probtems)

" q F 4a, " dv y , .r, 1 t
n101ti tulJuuruunln'rryrglJg0uuay til [uuuur,lnlinfii00i?0u']{, tr.Jrnu[rurJ']n0u

4.2 nrrlatn:nlun.)ldrlfl1n21 6'!fl"!d (Abitity to discover relationships) rflunrruaur:o
.t e t , Js qe e u - - ti q ' J ",rlrLUnl:0od'turl1.r dl lnr u n1?uo ty ua'tat'ti n? lllii lru6iu[yl.t [fr0[itun'ltun fuu't uylu n1:ii't

a e o,,&
Fr'11 fir.J1rUEr9l y|tnUllUti.lt[a?r.t',] tfl n!t0qaqo LuLtrvl'tllu

4.3 n?1il6rrL'rifl1unir6ir{tofi{oiGbitity to construct proofs) lflun?"t]ia'tillintunr:6oud
q e e ^ q ! lu

n?unnun?1 61U"r50 [un']:at't.i$01raaullqqn::]J tul,uu n0{n'r: t14uf115uual 't:nq:1oaau?JaTa0u?'t

0nsl0{ iott.l frau[on]oul.:

4.4 n?i a'r lintunr:ior:njnr:fiao{(Abitity to criticize proofs) Fr't1u6llJr:ntu.iYuil{Junr:
6tt ) 'u r d ' ,, &i.
!tt14flflavln?!nflua?1 41u'r:0 tun'r:[lJuu a0uustQstJ{ulntutoun']1n?1 a'ttJl:0 luljuua0.ln']5 Lvl

.z ,

finriuuuorrfiuuauidrlonr:fi4orifiu'jrgnoYorraiolil fimoulofionarnldornilunfiraa-nn1: n0 fiu1rJ

v:0't5n1tYr't{n6ugrfl 1405

4.5 n'rrrraru.riolunr:afrrafi :uav oaoun?1rlond'o.rto.r4n: (Abitity to formutate and

vatidate generatizations) rintiuudo{arur:nairrqntdurrh.rrj Insl{n:rtLf,rrfiurirYurdarrGrLuavd'or
e ., 1 ^ " e !

a8Jr140AUfla92g Utino nl:0.llr t14141n19oUUAUlraoUutV LUnn r|fllAFl: tol nUAoin15 LSnluU?Un1:

uu

r1nnlifinuldunir {5iulda1J'jr Haa-}rqildill.inliriuunfioarani ulufi{ nvuuufltfroln

n'rti'ruuuyrfl6auioHafuqrfur{nl:GfluirT nfimoraori dfidaairsdurtiu uu!ililiu q eYr16on

riruru 10 {o lotra"nnqfin::l1unr:risrnr:aouaa:mnlanivrl{yrvrB fidur{Ju +:volu 6o n'r1 in?rrn

1 niludlto niiil:uqnff,{uaynlrirn:rvri

2.4.2 a{,{d:unoudidvrBvrasioHaf,'uqvrdvu.rnr:riuuirln0:rrf iani prescott (1961, p. 10) 16
J--[tnruivrrtrviflul 

a]{nilIflu'r ioiflsruavnr:uflfld frnurrdu:n'unlrrtuuro{fnriuu uavlda:il2a
.ja- - 4 4 Aq

n1iflnu1[']?'r 0{Ruivnouvr:.r0 ntla00 ir a6ufl?royr1{ n 1lHtJul0{un rSuu { [uuasuo nfio{ [5uu tJ

onun0

1. o{riU:cnauflllriruirrnru tduri a'n:rnr:roiqp6ulntolir.rnru qtfl1yrfl1{n10{o!nrrio'r

vl1.:i'r.i n1uttau!a6nvirnr.lrir.l 1

2. oldil:snouvr.rrirunruin ld'uri nrrl#ur{u$sorfiotn:or nmldlfiui5,uor0o1 1:o"riu
, ^aan n'tl a v{uilvvl1{afluavann?gnu uaun?1tJa ufi:v1411.ia 1tny.i14!n tun:oun5?

3. olri{rvflaufl1{iguuo:rruavd-.rnl lfruri uluorrurfiu uavr]:vruni n?rrrrthodso{

nt0uat? 6n'tvruloaotJvl'l.tu'tu n1:01Jtuvn{u''ruuavS'luuyr1.:1J'r1.1

4. o.:6rl:vnoryr.inxrilflilii'usfiurdouiurfiurri ld'uri nmuf;'lr{uiitor rinriouriurfiouiu
- - JJv -Jstnu'tnur.!vtu'tuuav [l{tiuu

5. a':fiilrunouuvi.inirvriqrulurilnu ld'uri afif,rgryr n?'rrr6u10 rrrrnfiro.r rinrisusionr:riuu

6. olrirJ:vnouvrrnr:rl:"usr"'r tfruri flqrarnr:U:-ro-r nlttrao{oonfli.r or: 6i



Canol (1963, pp. 7 23 - 733) tdtauo uurfiorder fi'u dyiBil aoio o.:rirJ: y n ouai r': 1 dfi :v oiu
u 4. J" - c ) ,

9Jaat.]qvlnto{un L:uu Lflun'r:ulnSunHUuuac cin{mtl]1rljuo.:nu:y nourdlriru [ou Ht01'1r?aluas
v)- -n6unl !0{n1tt:uun15d0u 0fln11atou$t5{fiouTul n'l't : unt:guav[o5u

olEd n{aiad (2544, 1i1 23)nrirljr orr{rJ:vnrrdr'ar;ou,ir^afiuqvrfmrrnr:Gtiur?ufi

o{d :vnou lnlrluualuodl'i o'.rsioild6o

1. drunrua'nurucalra-o:uuulu1r{riuu sr-ruU:6rudoc :snou6'rururo 1:.rrtuua'fl:r6iru
I e av , , Jd - {

unH0un0n;0q:16?uufrEULloa 0.ig.in'lLlulrua']ut]n?1!atJ?ru5nu ,{aatqfl5Yrl{n1:i,5uu1)0wnr5uu

z. olunfuanu6uvl,0{nt0lttulvr'tn0lunfuanlfuvutun0uolu0'ru20rn: u:uaunltrut0.ln:n'15

flror:rrorn:dru?uiualro{nri;1u?un'rudaoulurafira-rjorri,uor n:n?1ilr0{nlalurlrird{ror-Tu!:
, ie I - 4.X:r alualutJn?'rt]a vruDnuaraauflylSfl {au

.i
3. o'tuq afrufuctonuntiuu Ulcn0!9r1um?uuttnu?nun?unHUu ttu tl1fl o1qamUryfu1 n1r

ad
t5t,ufl[Flu fl'r5lufl1lt']utua0rnu'lnun15r:uu a]J1tn tun:0!n5? 5voufl'llFlflu']tl0nuu'llJ'rTo'r 0']l,vr

ve
1J0{r.r!nnT0{ n?''rulr5 0u[:0{0un5fun 1i[:uu fl1laoufi.luvvlnn:oun5? n15t1rrr:uLl n'l:rti1l']u
^ ir - -! - , , Jaa - Jnonil vrti{Huuantu fr?uutl a'uf]!n21 6].]fluinufiaailq 0Yr'r.rn15[:uu

lvdJ
4. o''iunuua{rFltufin06{n}.ruavd{ ul0a 0 $0{un[:uu n1:finu1[n ul nun']1lJarJ1ruE5v14'l'l{

,{-J,
lfi:u6n0a{nun!Haa}r6]vrov1{n"r:HUu a?u 114[uruun 1lfinul[u q 1{U:c[vrflt{U5v n0utt?ulju']o1J0{

- e o v i JJ v aA
o:aun:? nlullrtol,uulunu onulu fl11rJdafl1.rfl15f{nu]fr'l{ fl :Jnun1:finult0.iu0M5tll "ra'l ,.rfr

v t, I d
nltFlPUlnUn?'lvlr'r1U!1 1r1.i',t1 A,]fl1J6 nUUaA!qflovr1{n1:[iUU

Ja- - { a
4?0utoaiu?'r 0.rnutvn0u uoaoflafi00iaa qrfivrl{n1515uu?r1n qfl1dn: rJo.inusvna!

fia'ruo{ri 5vnou lduri dru:vtrta.:1:irisu rirurinriuu 6'run: uavdru lfl:lfifiettavd{n

2.4.3 d:vrnr$o.iuuuiloaouirr,iaf,lqvrdvrrrnr:riuuirnnisrnraqiifio: ufuarru (zsso,

vrir zo t ) ldnrirafi .rd:cmfl ror uuuilaaouioNaf,ilqfl di z rJ:, rnvr dod
A vi

1. uuu naouvrn g6rl.:1ru ll.i tt?nlratl:uura lvnaurJao1] anufuvrlJu uuufl na0u?0 rtr uu

(Paper test)

- nuuvqaouo-rrdu (Subjective test) uuu oaouf'ritaur,flrgrar;usu u6'rtvl{riuuuaor.rrirrrou

Ifl unr:rfi uuuan.in?')!in?l 6nronnfikiotirqfiuii

- uuuyroaouil:riu (Objective test) rfluuuuvrer6oufiriflauolfr'r6uu 0ro!tu 1 rfluuuuvuraou
- -.Jfln-iro uuuuffa0u[ntnldu dl uuuaueuuu[a0n00u

2. uuu oaou lniolu fi 1ufi{ uuuvrrr6oudri{?-oaiaa'lqvr{tor{riuurdi 1trJ{irafrllou
,.1[tu'1t1 EUI]fr'r:nn? rnt1v14u:uu:.r0utin iufl 'rYr1r1fl :6'ru

alfin fivrfitrofi (255t, r,rfir z:-sz) lein.irzir utuuoaouinHaa-lqvrdvrrrnr: ritrurJ:vrnvrdn;
,J- ov< - -ta5l{l.lvalguuu unvluuultlJ 6 uulJ o.ru

1. uuuanaoudrrfluutanrruriur (Subjective or essay test) r{JudoaoudfiravrrvrirntLudrl#
4t

unr:uu[!uugr0u0u']n[61nJUuutiulugt'uJo?1u:uast0nnluulJ0{ufr aunu

22
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2. uuuvnaouuuun'r0n-An (True-fatse test) r{lu{aaauuuurf,onnoudfi z sYr16onuriac
aJ

fl'r ra0nfl{na'r? ruuuuun{ uavun?1tJ141J1u9n.i nug'lu rtu nfl-Ho [t-LtLt 0:{ 14:0[tln:{ [14!0uf]u

sir.in-u rfludu

3. uuuvlnaouuuurfiurir (Comptetion test) rth{oaoudrJ:vnouriru il:vlunil6otonrudu-.1
, J g rs!' J o*nI a uSfuua?L rlsr0u[9 n'1 v50u:v lunu:01aR?lua{ LU tuto.!?1.!yl t?u t?uunla Lu to [an'] lrtuav

flnn0.1

4. uuuvroaouuuunoua'u 1 (Short answer test) r{ludoaaund'rE fiu {o aauuuurfirLrir usi

' - ), Z - r
unn0'r.rfluvrl0a0uuuu00uau.l rtuu[!uu:v Lunnlnl!6uu:ru(t0601Jto n1ruuu5u Lunu:090n']1l.lvr

uYlbiarq:ni) uf,rl#{nourflunuriuumourirnr ddo.rnr: du 1 uavnvfloYnldlon':rmriXrnitu"lrirflu

fl 'r:urtuluLluu$0aou0nuu14t0n?1 t59.1

5. Buuvinaouuuut'u{ (tr,tatcning test) rfl udoaoruuurSonBou loufi n'rouraiotonrl uun

oonolrn-urflu z qo udel,ri{orou16ono"r{'lruroiavdon?1llunoild.i(m-? 6u) ov,fi'u{rir.rr,irutodonru'ln
A,u a .dd ' a 4e

[u0nto u': (fl2[a0n) g{!n?1l]al]lru5nu0Ej'r.r Lo0u'r.l14u.i 01 vriro0ng0aounl uo L?

6. nullilflaou[fionqou (Mul.tipl.e choice) osr]:sn audxu 2 qou 60 oou u 'riltori'rfl1]]

(Stem) rYunou16on (choice) lunou16ondovrJ:vnoudrum-'l16ondrtlun'rflou flnuavsirra'orfiuflum'r
Jaa ogw a "lo 

wa w { J a d
a?.i $aun10'luuuutaanfrouvlrluutl [n9?raanr tnarnu': nu iaryr0u rr.ru 1 asn4u?']rlfln'tta0frQflut.l9

, ^4! -
ufi n'11u0:{ u114Unf rn!1nuau0'1{flu

- 4 r' a ) ove
4?OUtoAqu?',r UUUUnAou',tOArA6 qfl6vrl{n',rtt5UU rUUm:A$Joyrni [t[yr0gtl']Qd01Jr.ran1:0ona
a str. t d

ntSun'nt:uu: tlr0u5vuJu?'tunHUulJn?'lu5n?1lJa'r 'li0 uHa6uq oyl'r{n1:r:uu5 Lu:s9lu [o u5:a9]'r]l
-3- 4',,,

rimnU:valrinr:tiuuiuiflflourfiu{n riuhjsruoritioraSohi flruuuvrnao!aueio{finiln1fl r.i1un1:

airlodrrn'rJ:vavrBnu finruqndo+vrtursr:{rdo6o1fr uuuvoaouin,{aa'rrqvrdvurnr:riuuniinnrani
aJ-iA)vl

t.l 2 UU1J n0 UUUvrnA0Ul.l"rql-61U UAvUUUvln6AUvn:d:1{lJU t.tUUUV|O6oUfln:At'r{uU U5un0!n1u

uul]osluu uuunl 0f]-iltl ttlJulotF'r uuun0u61.l uuuoun uasuuuraonflo! 4 m?taon t.inltlQgF]l.iu
qu 4 d c, d { q c a

{'louovtt uuu oa0u?or{a6 qvoYr1{n15Huuuulrtaonglo! 4 9q?[a0n r utn:o{ o lun15tflu1jolan1t

ii'e
AU d d

2.5 {1U?0Ur[na?go{

2.5. t muiq'rfluil:vrrfi

n::ninri rarrgfirinri (zsss) ldlirnr:io-r,r+ol zuanr:o-ofion:rlnr:riuu-inluytiufinolaorino'i
.Jd, ., eq - . J , 4 - o !,an tJsl 0rJ tuytfluLlaun']1r]fl1ri"t:0 [un']t uRIful4lyt'].tadnfl.ta95 [5a{ S al tyautJ ta{fn[58ut-1t

-r- -. <. drJ - ' o y
utvntFIfluluyl 5 flan1:?0ultu11 a?1!6'ttJ15utunltufrIfu141yt1.!nd0fl.]aniflo.tr.tn15uut'u

a,J
d:sns.Jdnurilfr s r,rd'.rldiunr:,i'onrrGuuifllilvqufi nouaarinfiiad ain'jtncuq{iouav 75 oeirrfi

--iuualnfuyrl.iaonyiyou .01

fiuBur lruasorn uayq6t:a't qfiYrluy (2558) 16'rirnr:i,fi'rrrCol eranlra'on1:Guufloui{fliyrar
c, q A - . ) Ja, ", It1Ju5"lu !u?t'lRrumffldsll H0.1 aufl'r5lli'r[6ud? u!r[6u'] frfreiaflaar-ilqilSfl1{nririuuitrafifl srani

flnuu nllttotl [U{vl1.inruflfi1anl uautoflnsrsionlrEuuirlnfl]nn'tafli !o{{n[5Uu{urinur]finurtlfr 1
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- I y - 4 d.J
ria n15't0ullu't'r 1) r.laa qy5 1{n'r:HEtu?t1n6umfi 1a01 to.iufr[iuu$uIiur.]r{nu'rtlll 1ua.iLFl5!n1t
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