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3d|]*PGH JJUHY DOPD\DQODU SUREOHPLQ EL

Goethe

«

Problemlerin temel nedeni WL\DoODUGOU 3UREOHP
SUREOHPL 0|]*OHELOL\RU RODUDN J|JUHELOI
YH VRQXFXQX 3XobuboDPD]" RODUDN J
0|]]JHPH]VLQL] *«Q+P+]GHNL WeP ELOJLOHU
JHUOHENWHHU o |]eldefdir. SU

%LOLP YH WHNQRORML Vb QDIQ@MUDIQ D N
ELOLPOHULQL YH IL]L+L VHYHQ X-aWa®laDQ
RODFDNWOU %X VeUHOWH SUREOHP o|]PH o

dD+0Q JH U HilyiWwe Wheceridrle dod W O Génhfigini ve
OHYUHVLQL VeUHNOL JHOLUWLUHELOHQ
GH+HUOHQGLUHELOHQ Whbldnkr@ Detkii Db O 1 D
ELoLPGH of|]*P JHWLUHELOHQ ELUH\OHUL
neredeyse bir zorunluluk halH JH®.P L G

Bu kitapta, SUREOHP 0|]PHQLQ GR+DVO IHQ YH

0|]JPHQLQ \HULP &K NOQOMIQWDH U D \Meald geinl @ L + L
ELU GHNLOGH BuwwsB\B G A URBOMHP mnjfRik \| Q)
derslerindeku O O Dn@ O|PM ik Ne fen bilimleri|+ UHWPHQOH
bilgi YH |[QHULOHU VX QakmeDOMO DPDoODQP




+D]OUODPOUG RE&IMH-RRXIXEX\OD EXOXUPDV(
edeng.6$' 80XVODUDUDVO <D\OQHYLQH YH NI
NO\PHWOL RNX\XFXODUD WHUHNNe«Ue ELU EF

Bu e-kitabQ Q0OEOHP o|]PH NRQXVXQGD obakOuPLC
H+LWLPL DUD (i@ teP@nFodidi@iy-O0ugDNVPHQOHULC
V X Q Ré@néisiyH «
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dD+OPO]GD ELOLP YH WHNQRORML KO]JOD
VD+ODGO+@nEeOXE - QNRYAORKRGD NLGL YH W
Ee\eN |O0*GH HWNLOHPHNWHGLU 7DELDWO®O
WDELDW ROD\ODUDIO®OQ QDGEOXQONMH PHUD
\DUD\DELOPHN LoLQ RQGDQ ID\GDODQPDO
NDU GOV Oapra BWH YIN WPHEQBWHOHULQH QHGHQ
incelemeler sone XQGD IL]JLN EDUWD ROPDN <]JHUL
GR+PXUWXU

Teknolojik JHO L GiPfBfMPOHULQH YH |JHOOLNOH G
\HQLOLNOHUH ED+00 ROPDVO YH-IDMQPL ]!
«@NringHOLUPHOHULQH VD+0ODGO 40 bjigneP OL N
H+LWLRHGOKD GD DUWPOUWOU .iHHPUW HRe Y®
ELOLP GDOO\OD \DNOQGDQ LOJLOL RODQ |
LOHUOHPHOHUH SDUD O H Gtkili-fh@IDACHN JYWW B Y
NRUX\DFDNbWI®HUMUPERAOQ JRU tDUWODU D¢
NHULIOHUGH EX@iXkat® BIO0O8DNO MUHPQRORML
LOHUOHPLO ROGX+X oD+OPO]GD |+UHQF
ND]D QD F gN@ Doecdrildle bioRN \HQLOLNOHU \DS
N X sdeHur.

Fizik bize fen ve teknoloji ile ilglioHYUHPL]GH \DuDQDC
GD\DOO ELUORN VRUX\X FHYDS O D bR ODRHD
NHVWLUPH G¢JHQOHPH DQODPD riy §itmEL OL ¢
JeFeer¥. SOUXODUD EXOXQDQ KH U yetiQhruBH Y D ¢




oONDUPDNWDGOU )L]LNoLOHULQ oDOOUPD
toSODQGO+O JLEL JHOHUOLOL+LQL \LWLUP
LVSDWODQPOU ELOJLOHU @®6).Bh\vorbce| QEIFPD N W
RODQ ELU ELOLP GDOOQOQ VHYGLULOPHVL
ERO ERO IL]L+LQ VRV\DO \D (sBhPei& NtmeldiV N L
JHUHNLU *¢00Od*QNe ELOLPVHO DODQfenD ND
bilimlerini ve L] L+ Ln,V-YaDou X + Xalkd®a yoran insanlarla

RODFRDONWOUHOWH SUREOHP o|]PH oRN.|QHP

2| )LILN (hde/BURIEOHP d|]PH



%g/h0l: g65(780 <gl7(0g 2/3969%
PROBLEM dg=0(

1.1. Problemd|]PH\H 20DQ gKWL\Do

TabiaW LoLQGH LQVDQO GL+HU FD QkiMDUGLC
bDUO @b kaUuOODUWO+O SUREOHPOHUL DN
NXOODQDUDN o|]JHELOPHVL JHOLU +HQQ®HY
yenL SUREOHPOHU oONDUWOU +HU \DudbQ F
ROXU *LWWLNoH NDU P D uelidk@obijikDgd i P/IRS B X F
siyasi sosyal ve BRQRPLN NUL]JOHU ELUH\OHUL Jl
GXUXPODUOD NDUUO O QlaVwhdhleP DN WBH O} X QI
\OOODUGOU LOJL RERORERQAD QU DHPOH §LGID

dD+0Q JHUBiY Wé Weckritdrle doD WO NHQGLVLQ!
OHYUHVLQL VeUHNOL JHOLUWLUHELOHQ
GH+HUOHQGLUHELO HQ@e se/uDINODUWPID I W N OO I CEH
o|]]*P JHWLUHELOHQ ELUH\OHULQ \HWLGWL!
JHOPLUGUWLU faaliyetdtt WY @ADD WAHOLOHQ |+UHWLF
|*UHQFLOHULQ |+UHQPHOHUL ¢«]HULQGH RO
$QODPOO ReE@mREIYH+-WQOOU NDYUDPDODU
ELULVLQLQ GH |+UHQPH YH |+UHWPH \|QV
(NaN L E R20Q@LX

Problem o|]JPH \|QWHRLELUORN NLGL WDUDIOQC
WHNQL+L RODUDN QLWHOHQGLULOPH®PRINLQ




VD\OGD H+LWLP VRUXQODUOQOQ o|]*PH NDY
0|]]JPHQLQ -HUMNWIPP Lol Q|QHPaduH® O NBaO D
anlaOODELOLU

Pd< LOH |+UHWLP \DNODUuOPO DVOOQGD EI
LUDUHW HWPHNWHGLU %D]O NRQXODUOQ
|+ UHQFLQLEHAHKIL@QHULQL JHOLUWLUPHN Y}
NDUGOODUWO+O SUREOHPOH&MWD Uo|] FIRE
o|]PH\H []Je EHFHUL YH \HWHQHNOHU |-
\DNODUOPOD SUREOHPOHU o|]6PWUHONHHN NI
JJUH SUREOHP 0|]PH \|QWHPLQH LON|+UH\
*QLYHUVLWHYH W8P Gddiémesinde yer verilmelidir (Akt:
.DSWDQ YH EDGUGN

BUREOHP 0|]PHQLQ QH JLEL \HWHUOLOLN Jt}
\DQOQGD H+LWLPFLOHULQ GH |QHPOL oDECL
ELU SUREOHPL NHQGL JDoJHPWV O gtkekih Q@ o]
bilgilere, becerilere ve zhQ \HWHUOLNOHULQH VDKLS
Burada NLGL o]]*P \ROXQX \D |Q FeHda i©@bldmi O P H
0|]JHUNHQ EXOPXUWXU %LU SHRHENDGIPLQ &
SUREOHP NRQXVX |+ USad 0m@mietiQyduRfakQ O O (
|Oo \DSEDN DUDo NXOODQPDN JLEL JHQ
proJUDPODUOQGDNL GHUYV getehe@el |1 WHH QLQOAD

~

JLKQLQL NXOODQGO+0 KHU GXUXPGD JHOLuU

2QVDQ KD\DWW Dblsnidb @Rk F R-O®D $DN NDU
DJLP YH FHVDUHWOH ELOLPVHO PHWRW

4] YLILN (+nde/@URIEOHP d|]PH



o|]PH\H oDO O 1P D Onfe @&ullarde? XemerH I@&H dersteki
NRQXODU SUREOHP o|]PH PHWRGXQD X\JX(
DQODWOOPD®ROpoblemU 6 {J PH@dbt ve teknikleri
|+*UHWLOPHOLGLU (UJ*Q YH g]GDu g]t
EDUODPDVOQGDQ LWLEDUHQ NDUuUOODUWWO-
KHP NHQGLQH RODQ JeYHQL DUWOUDFDN KF
JH O leti® titaya o ONP D BDI®OQMDF YN X\JXQ ]JHPLQ \D
%X GD |QFH ELUH\LQ VRQUD OHYUHVLQLQ
2001). Bu nedenle sonOOODUGD SUREOHP o|]PH \
RODUDN \DSOODQ H=+=LWLP DUDuUWOUPDOI
kazanmakt&s O U

Hayat boyuncao HiihpUREOHPOHUOH NDUUOODGPDP
0 R <zAman «]H U Ld@®®D \.CBu problemler \DUuDQWOPO]GEL
Jeoker«~ RODUDN JHoLS JLGHU g+UHQFL
KDJOUODQGO+O LoLQ RQODUD SUREJA.HPOH
HayattD NBUBW QUREOHPOHULQ o0]|]*P*QGH E
izlenmeli ve bu tutumELU DOOUGUNDQOON KDOLQH JH)\
ancak ve ancak okullardeH+LWLP \ROX\OD ND]DQGC
RNXOODUGD EX H=<LWLP ELU GHUVIMNRQX
davriD Q W@EW NLOH\HELOHFHN ELU IDDOL\HW
g+UHQFLOHU GDKD L\L G«U*QHELOPHOIL YH
\DNODuOPOD XODuUPDOOGOUODU %|\OHFH V
HGLOHQ VRQXo GD LULQHISPUD\DFDNWOU $

PPREOHP of]RHWIOHULQ ELU SUREOHP NDUC
*UHWPHVLQL VD+OD\DQ ELU \|QWHPGLU g=1




ve problemin Q@ ODGOOPDVOQO VD+ODU 3UREOHP
SUREOHPL 0|]PHN |+UHQFL\H EOUD Mdad O U
verme veo|]*P *UHWPH \HWHQHNOHULQL JHOLU
VHYHQ HU\DQOQ QDVOO oDOOUWékidpd PH
\ | Gewidir.

1.2. Problem Nedir?

BUREOHP /DWLQFH ELU NDYUDPGOU 3SUREC(
BX V|]F$BUREDQBRACNGRIV|]Fe++QGHQ WeUHV
$UDSoDYGD LVH PHVHOH RODUDN NXOODQ
ise, problem kabW DPOQD NDUUOOON RODUDN VRU
NDYUDPO NXOODQOOPDNWDGOU 6RMEXQ ND
bir sonuca DUO @PDW®ODUOQD JHOHQ HQJHOOL
ifade eder.d HSQL YH DU N®B D [(ILOHMELD éderimizin,

teknk OHULPL]LQ DUDoODUOPO]OQ \HWHUVL]
SUREOHP YDUGOU

BUREOHP NDY UliePa® \UDd@lehdd I leQIELULQGHQ |
pHN oRN WDQOP ROGX=+X J|JUsOPHNWHGLU 3
NLWDEOQGD LVH SeRED XKD b PeIdP D\
DoON ELU GHNLOGH UHNLOOHQGLULOPLUG
oDEDORODWD QO P OA/PORMOMI yoksa problem e
yoktur.” GL\H HNOHPLUWLU %X WDQOP GROD\C
NLGL\H GH+LUHQ |]JQHO ELU \DUJO RODUDN (

John Dewey problemi2g QVDQ JLKQLQL NDUOUWOUDC
YH LQDQF®@UWHIRHQWVLJga 3 Be ve belirsizlik

6| )LILN (nde/@ URIEOHP d|]PH



X\DQGOUDQ KH WRKIDAIDNEWWD @ 8d&velD/e Bita D G O

3gQVDQODUOQVAURE®H® N B 5 EDUOKQ
LVWHGL+LQGH YH XODGPDN LoLQ \DSPDVO
problemle N D U i QaddDd¢inékted U % X NLWDS \D]DUO
0o|]]JPHGH ELOJL V*UHOOHQGLUPH WHRULOHU
\DSOODU YH LIDGHOHUL LoHUHQ WHRULN EL

*e0Oe WDUDIOQGDQ DNWDUDOOailhekd ]H
isteQHQ JeaOddN\DQOWO DUDQDQ ELU VRUX
%LQJKDPYD prablert L VYHNLGULQLQ LVWHQ

XODGPDAMDFO\OD WRSODGO+O PHYFXW Jeo
engeldir. Morgan problemiB LUH\LQ ELU KHGgelenmeO D uF
ile NDU G @OW oW @95 tPDRGRUBDKRXWD QO RMMU  *|
J | Udkbblem, birey ya daR SOXPODUOQ NDUuboDuwO+
LoLiQ]*OPHVL JRUXQOX RODQ Je0oO*NOHUGL
JJUH SUREOHP G Hg@leroda@WDrie@i¢ie D N O
do+UX FHYDEO EXOXQDFDN RODQ PDWHPL
GHUVOHULQGHNL ED+0OQWOODU &KenEhilitX OD
Biim LQVDEDWWR®D\OD NDUuUOODUWONODUOQ
DoONOD\DPO\R UstirdyeithGal QnDN khL@ olay bir
SUREOHPGLU 9DQ 'H :DOOHT\H J|JUH
aratWOUPD YH\D WDUW O 0 B@nudiHogIHsi \Mid doid Q | R
RODELQILY]*RPEUEXOPD NRQXVX @GaDistkhdi©O U0 O
(Q JHQ H Oylabppodlén® ®armai O A d& sonucu belirsizbir
VRUXGXU $UDuwWOUPD WDUWOUGWPD \D GI




Problemler kolay ya da zor olabilir. Proble@i Y D U O @ F ON R&QLQV X
KHGHIH YDUOOPDPOU ROPDVO JHUHNLU $0!

BUREOHP ; of|3PHWMHQ Q:Hdid® probOHP o|]PH
VeUHOOHULQGH UHKEHUOLN HGHUHN \DUGO
stratejdLU  3UREOHP WHPHOORO ®XPi XvaMa D W H |
o|]]PH GH ELU SUREOHPOH EDGODUn g=L
\DUGOPO\OD N D prab@ol&io (aeb (EmgeN eQauchak,
1996).

3LDJHW LQ 3GLVHTXLOLEULXP" DoONODP
W D Q€al (bPeyin mevcut dengesini bozan ve ddlay O\OD R
UDKDWVO] HGHQ ROD\ GXUXP YH\D QHVQ
ROXGWXUXU 3LDJHWilegn bo OnierpesiCanéak JLE
NDUUOODUWO+O \HQL GXUXPX YH\D QHV
anlaP O D 0 W O UZamdn Glidzufdir. BunasE LselL ikilem” de
GHQLOHELOLU dR=+=X ]DPDQ \HQL GXUXPO
[UW+GP«\RUVD GHQJH\ERRSEMND Y Gl NHIPMH
GXUXPXQGD NDOOU %kNL YH %HOO

1.3.3BUREOHPLQ ho 7THPHO g]J]HOOL=+L

BUREOHPLQ *«0 WHPHO |]HOOL2000)EBRBW@IXrQP DI
SUREOHPLQ NDUUOODGDQ NLGOL LoLQ ELU
o|]PH\H JHUHNWDRQOP Y@ XMNLprebémle GDKD |QFF
NDUUOORIAPPOMH LOJLOL ELU KDRIROPDBDWVOQ(
$\Q0 ROD\ODU KH Udéde\prabtdt GG B+Q O GE MU 16 X

8] )LILN (+nde/@ URIEOHP d|]PH



GDKD |QFHGHQ EX WeU ELU SUREOHPOH N
E D N O faVvepdbee yakO D ta®@P QD J|UH GH+LGLNOLN

BUREOHP WDQOPODQOUNHQ ELUWD®MBR HQ.
o/]]JPH GHPHN JRUOXNODUO JHULGH EOUDN
3=RUOX+XQ ROPDGO+0O \HUGH SUREOHKP GH
tasarlamak da uzm@ Q @eeeNWLUHQ ELU VeUHFL JHUHN
3'DKD g\L 'DKD @OHUL '*]H\GH '«0*QPHN golL
DGOO oD O Ghlenevid@duolsrak tasarlania®® Q0 Q |QHP
YXuJXobprPOuwdu $UDUWOUPDFO rilef UHQF
gelLUWLURH&QILoSUREOHPOHU +UHWPHQLQ |
NRUNXWDQ ELU GXUXP RO GXyex QiXpradie®d L UW
« Uikikah ik \DSOOPDVO JHUHNHQLQ SUREOHPL
JHUHNWL+L ROGX+XQX VDYXQPXuUWXU

1.4. Problem Terleri

E+ Imafler problemleUL \DSO EDNORO G®EBQODQG(
Problemlerf ve 3g\L <D S OmaP@iG QURPABPON UK]HUH
gruptaele ® OUODU

1.41. g\L <DSOODQGOUOOPOUG 3URIEOHPO

Problemler)

YDEDQFO OLWHUDW e« Y& dth 3\ZhR B a OSHUARKEKOHH P
proEOHPOHUL RODUDN DGODQGOUOOOUODU
oDOOUPDVOQGD KLNk\H SUREOHPO®WULQL




*QLYHUVLWHOHUGH NXOODWXPWQED SWREN H
PDWHPDWLN YH |H®@uida@ saHigHahiD \GJRH® [XIOV L U
$uDuwWwOUPDFO D\QO ]DPDQGD SUREOHF
JHOLGOUWLULOPHVL LoLQ \HQL |[+UH#vihde PR
GXUPXUGWXU

5XWLQ SUREOHPOHU ELU \D GD oRN LUOH
okulda ve ders KWW D 8d2 Ddd &an, mateM& LNVHO o|]*POHU |
tHN ELU GR+UX FHYDEO RODQ SUREOHPOH
dersinde hareket konusu ile ilgliwULOPLUO RODQ SUREO
X]DNOON GHYUHOCGHYILQGH |+UHQFL KHUKDQ.
eden bir ara® Q O ka@@HVWUHGH GL+HU ELU QRNW
KHVDSOD\DELOLU %X SUREOHPGH WHN EL
GH+HUOHRG&VEPBDIGIHFLQGHNL E*WeQ FHYDSO

'l/UMLGOHP SUREOHPOHULQLQ |+UHWLPLQLC
hayattD o Re¥ekll olDQ LUOHP EHF HrinéléiHpydblerh JH (
KLNK\HVUB6GHMQ ELOJLOHUL PDWHPDWLN
|+*UHQPHOHUL Ge<G*QFHOHULQL UGHNLO®H U (
yD\OQODUO DQODPDODUO YH SUREM@®HP c
becerilerikazanm® DUOGOU 'R+UX

7+UNL\H GH GkKLO ROPDN |JHHBFSOM WRN E
SHNLOWLUPHN DnFbrieda ©DL @ u HQHIWOUPD G
VD\OGD UXWLQ SUREOHP NXOODQOOPBNWD
belli N pl@r@ski problerOHULQ o|]*P \ROODUOQO |+
SUREOHP 0|]PHQLQ LUOHYLQL H]JEHUOHQH
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WHNUDUODQPDVO UHNOLQH G|Q+GWsUPH U]
2002).

1.42. g\IsDSOODQGOUOOPDPOU 3UREOHPO

Olmayan Problemle)

THN ELU GR+UX FHYDEOQOQ ROPDGO=+0

SUREOHPOHUL NDSVD\DQ SUREOHP leWeU-«!
KohlbergfLQ \DSPOUGU ROGX+X oDOOUGUPDODU G
proolHPOHULQ WHN ELU FHY D &Eaki\ RDNS\OMO Q@
yeWLUOSYWH\H YH LOQDQGO+O GH+HUOHUH J|UFL

2NXO LQVDQODUD JHUOHN \DUubDPO |+UHWHC
\DSOODQ H+LWLPLQ EX WeU SUREOHPOHUH
yapOODQGOUOOPDPORIO S UR 8;0@0bBRP DaEhi2nin

PDQWOHOGR:-DVOQO NDYUDPD ELU SUREOH
VWUDWHML\L VHoPH NXOODQPD YérinVR QX
gelLOWLUPHNWLU %D]® ND\QDNODUGD 3JHU

DQOODQ SUREOHPO KD SEHD DEpsGHhdEanDguuibIN L\ L
LoL QEGHOMW@PDNWDGOU

15.3UREOHPOHULQ =RUOXN 's]H\OHUL

BUREOHPOHULQ GR=+DODUO JHUH=+Ekedamm O S
]JRU 0|]*POHQPHVLQLQ QHGHQL EXQOoDUOQ
ROPDODUOQGDQ N BrQpHNOD @REMNANEGICY L Q

direniyorsa bu direnciiND\QDHQHOOLNOH o|]*P+ \DSP




NLULGHGLEX delQiNe GR+UX SW R EQiiqla@dyeP
NDUGO GLUHQo JI[VWHUPHNWHGLU

dHGULWOL SUREOHP QLWHOLNOHWNQG&hHE\L U O
etkiler. HeppnerYH .UDXVNRSI SUREOHPLQ
|Oo*WH ED+00O0 ROGX+XQX EHOLUWPHNWH
GR+DaWi&QleGk Ge]JH\L SUREOHPL o|]PHNWH ]R
vD\OVO\OD YH SUREOHPL o|]JPHIENoDO®ODOQ
zorlukla belUOHQLU dHSQL YH DUNDGDUODUOQ
LOHULNOHUL YH o|]*P \ida) DNIOQ FEID NCoR Q DG
G|UGe G+]H\ SUREOHPNO MWBUH G|UW Ge<]H\GH

YH EDUN.

1.5.1. Birinci "«]H\ 8Qdlemler

Bir L Q F keyGoroblemlerde,| +t UHQFL SUREOHPL JHOPLI
o|]P*uWeU 3UREOHP LoHUL+L YH o|]*P \ROX
g-UHQFLQLQ |QFHGHQ o0|]Ge+e SUREOHPL D\
VDGHFH SUREOHP LoHUL+L QrBY He Jdkkmin RO X
problemL o|]PHNOH |+UHQFL \HQLRE@PD] uk\O Q:d
|+UHWPHQ YH\D |+UHQFL wWDUDIOQGWMR o]
|+UHQFL WDUDIOQGDQ GDKD VRQUD WHNUL

verilebilir.
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152. g NLQFH\ 3 WERIEO

Bu W qbblemlerde pPREOHPLQ LOHUL=+L |[+UHM@FL L
UD+PHQ SUREOHP WLSL YH o]|]*P \ROX \HQ
tipini WDQOU YH GDKD |QFH EDuDUO\OD X\J
SUREOHPH GH X\JXOD\DUDN G R +RXsibofii « P H
kullanarak, suyyun BOGOUPD NXYYHWL\OH L6ohtaOL E
\R+XQOX=+X IDUNOO RODQ VOYOODWorpeLOJL
girmektedir.

153.ho*QF«]H\ 3UREOHPOHU

BuGe*]J]H\GHNL SUREOHP |+UHQFLQUah@N GH
|+UH@QREAaM |QFH EDUND ELU SUREOH#®RHeX\JX
0|]]* OHELOHFHN QLWHOLNWHGLU g+UHQ
laboratuvarla® QGD EHFHUL YH WHNQLNOHUL \H
GXUXPGD NXOODQDUDN R SUREOH#®dmde|]HE
cismLQ rntyY®P HatsD\OVOQO EXODQ ELU |+UHQ]
kXOODQDUDN H+LN G*]OHPGHNL VeUW+QPH N

1.5.4.'|UG*QF{H\ 3fleRler

g+UHQFL LoLQ SUREOHP \HQLGLU YH |+UH
0|]*P \ROX JHUHNW LriéhiH N-Wthddin U vereg= L

LSXoODUO\OD YH\D NHQG&|]IP\UROHOQHU LE®
SUREOHPH X\JXODU YH GR+UX VRQXFD XOTI




\HQL WLS SUREOHPL KHP GH RQXQ o]]e
7h%e7%$.70Q SURMH \DUO U K@iBHII® EXQD |UC

Ol G*]H\GHNL SUREOHPOHU DQFDOWu LoH!
SHNLOWLUPHNWH |+UHQFL\H \HQL ELU SuU
| + U emeRtedir. )LJLN NLWDSODUOQGDQ oR+XQO)
*QLWH 3DOOuWO U Pridd oMk €rilr Utto® G EreyamekiD i W (
prodemlHU RNXO SURJUDP ODU O Prrkia virliktg, G D
G|UG*QF+ G*]H\GHNL SUREOHPOHU SHN D] J]|

1.6. Problemd|]PH 1¥GL

BUREOHP kapf@HRODUDN oRN HVNLGHQ EHL
UD+PHQ LON RODUDND&®P DeRUHHEWWNEBFPL -
Vhy JRWVN\ WDUDIOQGDQ VLVWHPOHUWLULOF
JJUHKUHQ@PWUL YH LKWL\Do GX\GX+X NRQXOD
NDUUOODPDN LoLQ VOQOI RUWDPOQD JHWI
LKWL\DoORPWO kintbaN@DIYO Q[ VWHUHUHN HWNI
duumODUO WDVDUODPDN GXUXPXQGDGOU %
SUREOHP o0]|]PHgil gifiHYH OBUNOO GXUXPODU
RODELOLU g+UHWPHQLQ UROe+ |+UHQFLO
arDVOipeiemleULQ o|]*Pe LoLQ |[*UHQFLOHUH \C

ProboOHP 0o|]PHQLQ IDUNGHA+NDARDWDQOBOD U (
Bingham praEOHP o|]PBHMOOL ELU DPDFD XODUUPD
JeoO*NOHUL RUWDGDQ NDOGOU PBrextin\iQ H O L
VeUHoakRODGH HGHU ORUJDQ LVH 3.DUGOOI
L\L \ROXQX EXOPDN" RODUDN WDQ®lmDU 3
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hissemesinden ED 0O D\DU®|J*PREXOXQFD\D NDGDL
VeUHOWLU $NW *e«0 O+ ill ve GoldfrzeH, \Urbgr~ve U

FRUG SUREOHP o|]PH\L 3ELU GXUXPX Ge]HC
DOPDNWDGOUQMH SHREQHP o|]PH\L SUR|
o®PD NDYUDPO LOH HUO DQODPOO RODUDN N
Korkmaz, 2002a). Altun (2000) problP o gy 31H \DSO@DFD -
ELOLQPHGL+L GXUXPODUGD \DS O QDN RRD
SUREOHP o] peridl iFh@eyle, bilimsel bir konuda hemen

XODuOODPODM XODUOOPDVO DoON ELU GHN

YDUPDN LoLQ E la® W@hfmBEO@AEuD, R001P U

BUREOHP o|]PH NDYUDPO OLWHUDW+.UGH \
\DNODUOP YH\D PRGHO RODUDN IDUN@KODC

SUREOHP 0|\WOWHPLRODUDN 6|QPH]
(1990) teknik olarak D G O D Qae@QMPolem o|]PH \DEDQF
OLWHUDW<UGH GH IDUNOO ELOLPOHUGH D
yapOODQ LULQ DPDF Giedd. Fdtam (2G0Q)+iseiirdblem
o|]PH\L KHP ELU PRGHO KHP GH \|QWHP RC
.DOD\FO %X oD&lséapPdBP o|]PH ELU \|QWHP
DQOorPOUWOU

SUREOHP o|]PH ELU oHULW EXOXu \ROX\O
problem ya da durumun bilimseDNODGOPOQO VD+0OD\DC
|+UHQFLOHU ELUH\VHO RODUDN \D GDerdUXS!
o |fheye o D @a@ G O




ProEOHP o|]PH \DOQO]FD ELUH \t€pK WerQese D] O
JHUHNWL=+LQL DOJOODGO+0 |meRdign EORO BT
JHUHNLU NL E|\OHFH HOGH HWPHN LVWHGL
ioLQ oDED Vaylan, tb8) LQ 7

Kala\ F (20 J|UB+G+QEHU SUREOHPOH EDUGOI
0|]*Pe IBMWUH\ LoLQ DPDFD G|Q<U+U YH EX DP|
\|QOHQGLULU QVDQ EH\QLQLQ <UHWLFL \
oRN GH\H JHUHNVLQLPIn KB UW@GoHQe OM-FHDIN E
aaQODUD X\JXODQDELOHQ ELU \|QWHP LKW
ROPDGONoOD WD ELPHL@HUOH GRQDaOOVI
*cUHWHPH] %LOLPVHO tGum\@ PDeéteHer) |MiM@IL N
\|[QWHP VeUHFL\O BilirNse QD iet(de Gpotdenio | ] P H
VeUHFL\OH HGO DQODPOO.RODUDN NXOODQOC

7HUWHPL]TH JIAJHP HELHR EQHR\ |QFHGH
kaviam veEHFHULOHUL o|]*PH XOD Uri#zb Hdec 9. Q \}
NXOODQOU %X VeUHOWHNL W® @risRaBona, |+~ H
ipucu SHOHELOPH YH \RUXPOD\DELOPHGLU (1
o|]]PHQLQ PDWHPDWLNWHNL X\JXODPB&DUO
GeU*QPH\H GH+-HUGLU

(+LWLPFLOHU YH SVLNRORJODU \DNODUC
SUREOHP o0]|]PH huH vel XG0 DAY {EPQ

* ]JHULQGH oDOOUPDNWD G+G*QFHOHU U
JHOLOWLUPHNWHGLU 3UREOHP o|]PH HV
bilgileri yeni ve DOOGOOPDGON GXUXPODUD X\JX
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.LWDSODUGD \HU DODQ V|]JHO SUREOHPOI
RO GNX-bMIQa, problemo|]PHQLQ ELU WeU*sGeU
problePLQ |JHOOL+LQH J|UH VRUXQiK&Q WHN E
JHUOHN G+Q\D SUREOHPOHULQLQ ELUGHQ
RODELOLU %X WeU SUREOHPOHU PDWH
|[UQHN R ODUDND Oo@ WhDaY ) G H ¥larak

\DSOOPDVO LVWHQHQ VRUXODUGDQ ROGX

7P |*UHQFLOHU N k@I&Gibhe dyyOnL @erP o
NLWDSODUOQGD YH ED]O \DUGOPFO NLW
O|]]JHELOHFHN G+]J]H\GH ELOJL YH EHFHUL
Bunun yaQ O vniatenatik W H o DaelQ ve okunD]DUO O+ O
JHOLGWLUPHN LoLQ |+UHQFLOHU NLWDS
NDUUOODGWOUOOPD Oétgidrl) ortagdsBrE OHP 0]
atma, durumu analiz etme, V®IHUL VRQXoODUD oH
VRQXoODUO |UQHN O HmkEgravHo ipH XL OOHP H
deneme-ya® OPD \ROXQX NXO Qb ®RBa® LoHUP
0]]JHUNHQ |+UHQFLOHU X®iDHMELO FHRND Xlod
JHUHNOL PDQWONXDOPDOORWXQGDGOUOL
|+UHQFLOHU SUREOHPGH KDQJL JHUOHN
belirlemeli; kesin olmayan RQXraOXODUPDN YH EX
VRQXoODUO GLNNDWOH LQFHOHPHN NRQX

1.7.ProEOHP d |Bdtefisi

B3UREOHPbeckBiiQVDQOON LoLQ \DUDPVDO ELL
GOHUOHPH DQFDN NDUuboDubOD® S




JH U o Holh@keadid g]ND\D 6HoLO YH % XOXW
EHFHULVL NLOGL\L d&ijalarnd Q| WGUBEBNS NXOC
NOOOQDELOHFHN |Oo*GH ELUOHUWLUHUH
NXOODQDELOPH Ge+]H\LGLU 3URE®#frgbun|]PH
LOIGH \D @ GKWHOHWNLQ X\XP VD+ODPDVOQD
\DUDGONODUO oHYUH\H X\XP VD+OD\DELO
| + UheQ durumurGDGOUODU 6HQHPR+OX

&DUWHU YH :DLWHTH JJUH KHUKDQJL
becerideki pgormanslal® JghleQLS ED]O VWDQGDUWC
SHUIRUPDQVOQ QHGHQOHUL GH+HUOHQGLU
|+*UHQFLQLQ SUREOHP o|]PH \DNODUOPOQO
bu becerideki per RUPDQVOQO |Oo0+OHELXIODRI>NH
gerekidir. %X VeUHo KHP |+UHQFL KHP GH |+UH
ID]JOD oDED JHUHNWLUHQ ELU VeUHoOWLU

.DSWDQ YH DUNDGD(©R X @KR,\QokO HR UH]PH
\|QWHPL YH SUREOHP o|]PH EHFHULVL D\Qf¢
2\VD S URERH Pecarif], | + UH W LtBmidrjr@en biri olan
SUREOHP o|]PH \|QWHPLQLQ ND]DQGOUPD\
sadece birisidir. :DWWV{D J)Uptoblem o|]PH EHFHUL(
uUXQoDUGOU

HOL!I <HWHRQUREXHAL D\OUW HGLS WDQOPO
niteliklerini gJUPH  o|lyoPkDUO <UHWPH o]|]*Pe VO
GR+UXODPD VRQXo oONDUPD
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Hayal Yetenekleri . HQGLQL EDUND \HUGH ]iDRDQGL
deneyLPOHU VRQXQGD KD\DOOHUL \HQLGHQ G

*]JOHP <HW HQIONM@HIWL YDUOONODUQOQHNHOR
E«\eNO+N O®&/E+QIQEL QLWHOLNOHULQL J|UP]
J|JOHP \DSPD J|]JOHP YHULOHULQL ND\GH
J|JOHP VR Qurad@ama.d QO

GQFHOHPH YH '<]HQOHHd beiiaN veQtdiia®a U L
vOQOIODPD v O UD G@ietiD yor X PQDRGISIQrD
GH+HUOHQGLUPH ]DPDQO L\L NXOODQPD

6D\OVDO <HWMHKPHNOHWPH NHVWLUPH |OoF
GHNLOOHUL YH \DSOODUO NDYUDPD VD\OVI

Pratik BecerilerEl EHFHULOHUL DUDo NXOODQPD E

petL U IBRcerileri 6|]O+ LIDGH\L \D]OOO PHWLQO}
VHPEROLN PDWHU\DOOHUL GR+UX DQODF
EOUDNPDGDQ V|]Gk+HD]/GEGER®OLN \ROODU

anlatma.

Sosyal Nitelikler % DUNDODUO\OD L O WA GRiBerN X U P |
oHULMIE®de itl6H HWPH GL+HU NLUGLOHULQ J|L
VI]JHO ROPD\DQ LOHWLGLP ELOLPOHULQL WD

Bu yetenekler sadec UREOHP o0|]PHGH GH=+=LO ]DPI
\[QWHPOHULQ X\JXODPDODU®QGD GD NX
ku O O b @ @e&xibin becerilerinin topl# O ELU SUREOHP o]l




ROXUWXUXU 3UREOHP o|]PH VsUHOOHULQL
\[QWHPLQL ROXUWXUXU

PPREOHP o|]PH EHFHULVL ELUH\OHULQ YH J
HWNLQ ELU UHNLOGH\XV)GE¢N By GedldhBW PQ D
LQVDQODUOQ \DUDGONODUO OoHYUH\H HWI
SUREOHP o|]PH\L |*UHQPHOHUL blerldihNP H I
dR+UX FHYDSODU®O YH\D NHVLQ o|]*POHUL
NHVLQ GH+LOGLU %S GiliildD &tav/Oigid L @ PN] »
\|QO+ G+eG+QPH\L YH \DUDWOFOOO+O JHUHNW

1.8. 3UREOHP YdtbRilleri

3S3UREOHPN® ] eteriN JHUHNWLULU" VRUXV XC
\DQOQGD H+LWLPFLOHU GH FHY bl&nitkéhbiP O  (
gayretleriylH o|]G*\VH o]|]*P LoLQ JHUHNOIle|Q EI
JLKLQ \HWHUOLNOHULQH VDKLS GHPHNWLU
bilgiler problem konusu|+UHQLOLUNHQ ND]DQOOOU
X\JXODPDN |Oo+ \DS RadiNak Hihi \geriziUbBate NdX

RNXO SURJUDPODUOQGDNL GyedtenekieH Use H |-
LQVDQOQ JLKQLQL NXOODQGO+0O KHU GXUXF

Dale ve BEOORWL |+UHQFLOHU |+UHWPH LolL
KD]JOUODQDQ HWNLQOLN Ove sudul@éRrobléqited Q N
o/]]PHGH EDuDUOOO ROGXNODUO ]DIPDQ
VI\OHPHNWHGLU 5H\V YH 6X\GDPYD J|UH

SURJUDPO OoRFXNODUOQ RNXOD JLUHUNHQ
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PHWRWODU *]J]HULQH RO X (eVéketleXGoUyath X 16 « i
|+UHP G+]H\OHULQGHNL OoRFXNODUOQ NXO
VWUDWHMLOHULQLQ YH SUREO HilhmesihinH LO
G*]HQOHQHFHN |[*UHWLPLQ QLWHOL+LQL HV
$OWXQ YH EDGN

Son zamanlarda <®LWIerPF|l¥+eQFLOHULQLQ SUREO
VeUHFLQGHNL GeU*QFHOHULQL GHQHWOH\LS
L\L ELU \|QWHP R O Dbifitn OLLQ)V DHREID KHODIt€d
SUREOHP o]]*Fk [ROQAQ@ELOWH Ge]H\ ELOLUVF
gerekliO L <ina@iakW D(Bddker ve Dunlosky, 2003).

BUREOHP o|]PH \HWHUOLNOHUL GHQLGHQF
\DUDWOFO G+0G*QFHGLU &DQV+QJe .RUD\

GRNWRUD WH]JL oDOOUPDVOQOQ VRQXFXQG
| + U H WhLiRdn@LL=deney grubu|+ thién DGD\ODUO LOH JI
|+*UHWLPLQ NXOODQXEG Q+WOHWRE QWY URE®D\O D
LGOHP VRQUDVO SUREOHP o|]PH EHFHULOH!
OHKLQH DQODPOO ELU IDUNOOOON RUWD\D

$EHOTH) J|UHratOFO Geiek@PNMHOHUL SUREOH]
VeUHFLQGH UHKEHUOLN HGHFHN GHQHQHUH
GOU 3UREOIHRhbé]ROLRODUDN \DUDWOFO G
KHP ODERUDWXDU KHP GH JeQO+N \D&bdP (D
o H 0 L uygulanabilir $PD $EHOfTH JJUH \DUD
teknikleri, probOHPOHULQ GR+UX 0o|]*POHULQH XO

garanti etmez.




1.9.3UREOHP@L® gQHPL

+HU ELUH\ YH WRSOXP NHQGL SUREOHPOHL
RO P D (s OW (Barth, 1997) s QVDQODU \DUDPOI
oHULWOL WPWXxQODUWOD YH \DubDQWOODUOQ
VRUXQO D UICK V¢ | NBHFI&r. BroblenDHULQ o|]*Pe ELC
\|QWHP YH WHNQLNOHUH GD\DQPDOOGOU
0[]+ P @HKilsin (Kaptan\H EDUN

dD+OPO] SUREOHP o|]PH 0oD+0OGOU o0°+QN
NDUGOODUWO+O SUREOHPOHULmasyehUHEN E
teknoORML DODQODUOQGD ROXPOX LOHUOHPE
\|QWHPLQLQ EXGXk@ dndelli@arak okullaBD NXOODQ
NXOODQOOPDGO+OQGDQ oRN \+]\OOOQ |
o|]PH \|QWHPLGLU 'HPI9O7W BIFi$ ® B L% Dossy 10 Q
EX NRQXGDNL ELU DQHNGRWX ROGXNoD oC
| D N+ O WiHw@tkisi bir denetim eQ DVOQGD NHQGLOHL
oONDUOU ELU UHNLOGH RNXOXQ IL]JLNv GXU
IDN*OWHQLKa yetkildL EDXIQX V|[\OHU 3+kOk N|
SUREOHPOHUL o|]HPL\RUODU ~ %X |IDWNIOQC
omaVO @B PHQu alanGD KkOk ED]O L\LOHGWLL
GX\XOPDNWDGOU *«QO-*N \DUDPGDNL
|+*UHQFLOHULPL]LQiIr yhbMeaMHRD\WHN \ENODUGC
EHQLPVH\HPHGLNOHUL LoLQ HQ Neo*N J
NDUGOVOQGD EDQMM&RYD Prab@0 dPPH EDUDU
|+*UHQPH\L YH |+UHQFLOHULPL]GH JJUPHN L\
YH WHWLNOHU .RQXikDor&Ek® HP GRFODLU®|NPH QL
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WDWPLQ GX\JXVX EHUDEHULQGH \HQL EDUL
D U Dacakp@blemo |JPHQ @i KBIU 1OUVDWWD Y XUJXC

(+LWLPLQ HVDV DPDFO \HQL QHVLOOHUI
|+*UHWPHQOHULQ ileli Uhéry Lge Q + INHDQURI ©eRI®ili D E L
SUREOHPOHUL o|JHELOHFHN WXWXP YU EHF
Bu amaca X O Dbilnde€) Do lsagce DOOUGWOUPD W.U*QG
\HWLQLOPHPHOLGLU 6DGHFH DOOUWOUPD
IRUP<OOHULQ ve NnddeleORIiIMeg yo LQH |+UHWEF
SUREOHPOHULQ \DSOODUOQD YH o|]*P LoLQ
| @m vermelidir. Pro®HP o|]PH ELU |UHWLP \|Q
SURJUDPODUOQGD \DOQO] NRQX LoHUL=+LQ
]DPDQGD SUREOHP o|]PH \|QWHPOHULQL |+
o|]]PH HWNLQOLNOHULQH \HU YHULOLU %kN

3 UR E O H P bedgrRiHfizik, teknoloji W X\JXODPDOO PDW
YD]JHoOLOPH] ELU ELOHUHQL RODUDN J|U-
EXJ*Q+Q NDUPDUON G+Q\DVOQGD ©BIexe&kD J-]
LQVDQODUOQ \HWLUWLULOPHVLQGH oRN |C
SUREOHBrme kdnusunda kendisiniVeUHNOL RODUDN
|+UHQFLOHULQ VD\OODUOQOQ DUWPDVO\
|+*UHWPHQOHU JL Whatte NocoHH B UW PGH CHLQJ WB |
|QHPLQ IDUNOQD YDUPDNWD YH NHQGLOHUI
sarf etmektedirler (Bingham, 1998).

ProEOHP o|]PH \|QWHPLQL NHQGL |JHO oDO
EDVDPDNODUOQO WOUPDQOUNHQ EDUDUO\




oONDQ KHWREQRLY 0|]*P*QGH GH EX \|QV
NXOODQDELOLUOHU <D&L ISOLREXDHTEYED |]P H
felVHIHVL” VD\OODELOLU OR+RO YH hQVDO
ELUH\OHUL 3\DUDPGD ELU <VWra¥RW®&dBUD J
KanaatimizeUH SUREOHP o|]PH \|@@laers blerak EL U
EHQLPVH\HQ \D GD S\ UuMMP@GIPUYE bdderebile

bireylerdeQ ROXUDQ WRSOXPODU \HQLOLNOHU
GeQ\D YLWULQLQGH Pe«UH ldé&lyer ¥dihebilif. DOOFO
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%g/h02 352%/(0 dg=0fRECg

BUREOHP 0|]PHQLQ DPDFO JHQHOOLRODMH L\
bir problePH o|]bBIMDNWOU 13(& 6RXUFHERRN F
BUREOHP 0|]PHGH ELUH\ |QFHGHQ HGL
o/]*PH XODUPDN LoLQ \HQLGHQ RUJDQL]H
EX VeUHOWHNL ;»pU|ROEHPHORLL | WHRN@GRP O D F
ipucX VHmelEe yRUXPOD\DELOPH GHNOLQGH DI
o|]PH LUOHPL KHU ELUL ELOJL YH \HWKBQH

gerektirir.

BUREOHP o|]PH KHU GH\GHQ |QFH EHOOL
NDUGOODGOODQ Je0O«a\OH YK HstrUdi¥ D GADE DN D
LoHW 3UREOHP 0|]JPHQLQ NHQGLVL HWNLC
yetenekHUL JHOLUWLUPH \ROXGdMaQ 3UREBHP o
YH DOOuUWOUPD LULGLU %LUH\LQ LKWL\D
DOOUGUNDQOON Y Hyili Valrmswxd® OmHU @ra@@M ] \D U D W (
GeG*QFH LOH ]JHNKk GX\JX LUDGH YH H\OF
ELUOHUWLUPHVLQGHQ GROREO KD o/RMH \ M
FHVDUHW LVWHN YH NHQGLQH JeYHQ GX\JX

$QGHUVRQ e P O @ lghndp @daloinak D foblem

o|]]PH VeUHFLQL ELOLUGVHO LUOHPOHUWDWOU
WDQOPODPOUWOU  3UR E Qoighin ozihRitdizdaks U H F
\DSOoODQPD WDU]O |QHPOLGLU (+HU PDWH




NXUX ELOJdrinéOpol@di9® d|]-P-G3DOO RODQ Gl
bilginin dahafaylGDOO ROGX+XQX DQODUVOQO]

BUREOHP o0|]PH VeUHFLQL HWNLOHKLEQHOD
aracWOUPDODU SUREOHP o|]PH EDUDUOVOQ
GH+LO D\UOFD EX VeldHoWhunasHiD@IX® & QD Q
orWD\D NR\PXGWXU .DUDWDU B3UREOH
ELOJL YH \HWHQHN JHUH N#¥ektiiHQ oHULWOL ¢

3UREOHP 0|]JHELOPHQLQ ELULQFL uDuUw® VI

SUREOHP o]|]PH V-bidrk bdilrBdsiRdE@iMiaha sonra
SUREOHP KDNNOQGD ELOJL HGLQLOLU NC
WRSODQOU 3UREOHP re|J4EH HOGWNN OPH Kl
JHOLGUWLUHUHN EXQODU DUDVOQGDQ VHolLl
yolunun hangisi oG X + XikarBr vererek sonuca yani problemin
o|]*P*QH JLGHU

%LU SUREOHPLQ o|]*P*QH EDUODUNHQ ¢
XODUOOPDN LVWPrgbemin EQH GBHDN OmOD GR
FHYDEO RODELOLU d|]*P \ROXQX EH!
XODUOODELOLU NB\Q@DNB®DYO @bl JL

V@#dQDELOLU 3UREOHPLQ o0|]*P*Qe WD)\
problemi anlamak genellili JRUGXU g@\L DQODuO
SUREOHPLQ o|proBlEm D EoDPOQD JHOHEL
VI\OHQHELOLU 3UREOHPLQ o0]|]*P SODC
VeUHFLQGH Qlah@z HPlanD robOHP o0|]*OG+*NoH
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JHOLULU %LU SUREOHP Ge+0+Q+<S WDU
0|]]* OHUHN DQoODudoOU

BUREOHPOHULQ o|]*P VelhldtariLBREUXVD
VeUHoWLU +HU DGOP ELU |QFHNL DGOP
VRQUDNL DGOPOQ WHWLNOH\LFLVLGLU

Problemler, V O Q O Uiy b@am@aiimeydana gelebilir ve
SUREOHP VeUHFLQGHNL GH+LGLNOLNOHU
oONDELOLU 2 ]DwB|QPEDVSWHRAELOMHGR+UXVI
[JTHOOL+LQL ND\EHGHU %X GXUXPGD SUR
ELU GH=+HUG H oldeni Ds&nFoXL WV Ok IPWDHD O
GH+LUHELOLU %X GXUXP GDKD NDUPDU!
oONPDVOQD JHPLQ KD]OUODUWMmMSOVEVODUD
PROLWLN SUREOHPOHU NDUPDUON SUREC
WDU] SUREOHPOHULQ \DNMDiamn|]+POF
kaynaklar geQtk tOPLUWLU % XQODUOQ o|]*PO
GXUXPGDQ ROG XN odenlX ] pdbMhtled ortdyxX QH
NRQXUNHQ saQ \®Q &Rkebila¢tHN VOQOUODPDO
EHOLUOHQPHVL Ee\eN |IQHP DU]

(http://lwww.hawaii.edu/suremath/solvelt.ntml).

ProbleP ofje yyQWHPL LOH |+UHWLP \DNODuOP
\|QWHPOHULQL LUDUHW HGHU %XQD J|U
basamakDUO v|OQWWODQDELOLU $NW .DSWDQ
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a)

b)

d)

9)

h)

)

6RUXODU RUWD\D DWOOOU

31DVOO" 31HGLBYVHO®% XD PHOPPOQO
nedir?” JLEL VRUXODUD \DQOW DUDQO

d[]*POHQPHVL JHUHNHQ SUREOHPL

problem belirlenir.

Ortaya konulan problELQ o0|]*POHQHELOPF
J]JOHP YH GHQH\OHU \DSDUDN YHUL

9HULOHU DUD Vi&k@@dx geD +@ DEXWO @|
bulunur.

<HQL JHUOHNOHUH XODUOODELOP}
WDKPLQOHU LOHUL VeUeO-U

Tahminler denenerek, hipp] LQ JHUOHNOL+L DU
%XO0JXODUO ND\GHGLOLU
6RQX00DU \RUXPODQOU

gQJ|U- YH WDVDUOiEIEeeU kuBmho L P C
R Quxulur.

$UDUWOUPD VRQXoODUOQGDQ \RC
DUDuwWOUPD\D EDUODQOU

JLILN (hte/BURIEOHP d|]PH



BUREOHP o0|]PH \|QWHPLQL Q@ined uidl ONODOR
DuDPDODUOQ GLNNDWOH L]JOHQHE L GRGDWLIQ
UHNLOGH V QDo Hafge 2004)]

. RQXQXQ 6HOE®HPBU+LVVHWPH YH 3UREOHF
g+UHQFLOHULQ ELU Js0O+NOH NIDUGDBOOGPLC
vOQOID JHWLUPHVL\OH SUREOHP RUWD\L
|+*UHQFLOHU WDUDIOQGBPOHKOLUWLOPHVL

Problemin DQOUODQ @O UDOOPPYOGD SUREOHPH
JHWLULOPHVL WDQOPODQPDVO YH |UHQFL
VAQQGOUOOPDVO EHNOHQLU 3UREOHP o]]
QHOHUL LoLQH DODUDN QHUht&En sapQHFSH +
iyice beOLUWLOLU g+UHWPHQ |+UHQFLOHUL:
VOQOUODQGOUPDODUOQD \DUG GénFsbruRe P D ¢
|QHULOHU LOHUHQ |*UHWPH WHNQLNOHULQ(

8\JXODPDQOQ 30mMPODQPPNQADH UselritsQer
birlikte plan yaparlar. NeJLEL ELOJLOHUH LKWL\Do RO
QHUHGHQ VD+ODQDELOHFH+LQL VDSWDUOD

.D\QDNOD&QRDBMRREOHP 0]|]*P*QGH \DUDUOD(
ND\QDNODU EHOLUOHQPHOL YH RQODUGDC
\eU a¥% Meri toSOD\OS Ge+G+QFHOHU LigiltoplaxhakD E L O
LVWHGL+L E|O*POHUL EHOLUOHPHVNOBQUMI
ONXPD SDUoDODUO VHV EDQWODUO ILOP(
EXQODUOQ NRQXQXQ E+We+Q e\peukifudii® L \D
JHWLUGL=*LRGHIPERDODG OU




BUREOHPLQ o QFHOHQFR®OWWLU JHUOHNOHUL E:
incelerler. Bu incaeme, bireysHO \DSOODELOGL=+L JLEL
ROXUWXUDUDN GD \DSOODELOLU 3UREOHPF
D U W|®Nrehal Y Xile®H + L L S XavamByd KoQuiny¥ O EHNOHC
%X EDVDPDNWD |+UHWPHQ |+UHQFLOHULC
denemelé QH YH |[QHULOHQ o]|]*P \ROODUOQOQ
NDUDU YHUPHOHULQH \DUGOPFO ROXU

6 R Q X 0 O D U DBB @IDPANG Mciletit) 6kuG XNODUO ND\Q
dD\DOO RODUDN VRQXoODUD XODGuPDODUC
SUREOHPL o|]PHVL L\4w BufaHD |E Ub WO @ I$UIR
o|]*P QH OuON WXWDFDN VRUXODU \|QHC
XODUPDODAWIRUNRODD\O

KonulDUO IkefiUvé BulguaUO 7DUWRXIPDPDoOD Vi
DoONRWXUXP WRSOX WDUWOuUPD VHPSR]
E L odrde@oplatV OODU G+«]HQOHQLU %X WRSODQ
NDUGOVOQGD EXOXQGXNOdht@na®)GUXP X VDY

2.1. ProoOHP d|]6>K Nodelleri

PUREOHP o|]PH VeUHFLQLQ DQODuOOPDVOQ
VeUHFL RUWD\D NRQXOPXUWXU 6°UHOOHUL
(Jonassen, 2000). BUoRN SUREOHP o|]PH VeUHFL |C
ve Simon, 1972).

30| )LILN (+hde/@URIEOHP d|]PH



2.1.1. Proble® d|]JPHGH +HUEHUW 6LPRQ <|QWF

Birinci Basamak: 3UREOHP WDQOPODQOU % L
JHUOHNOHUWLULOPHVL ED$H® ERITHPX blld B UIRW
GLNNDWOL ELoLPGH D\WWOuwOuUbOOPDVO SU
NRoOD\ODuwOuUOU

gifti Basamé&: Problemle ilgili veriHU WRSODQOU 3U
o|]+Pe SUREOHP GXUXPX\OD LOJLOL J
WRSODQPRIiNBQMO DHUKUREOHP o|JHQ NLULQ
\D GD R DQD NDGDU WRSOD\DELOGHY¥hHWIUo
D\U O u W (oiotiledid RiurumuKDNNOQGD Qgiye Ndhip D U

ROGX+XQX]X EHOLUOHPHQLQ \DQOQGD EL
DUDGWOUPD\OD WDPDPOD\WMIED+OQO]O GD R

hosQmBasamak: SBUREOHPH X\JXQ RODVOn®|YP
Herhangi bir probl® LoLQ RODVO HQ L\L o|]*PH DQ
0|]*POHU J|] |Q*QGH EXOXQGXUXOGXNWDQ
edilebiOLU VHOHQHNOHULQ ELU OLVWHVLQL
0/]JHQ NLUL VHOHQHN o]]*P O HQLEQ MiindekiQ JH C
0 O Detkierini bilmek zoUXQGDGOU BerX amakDpxoblentd W N
OHYUHVLQH LOLUNLQ <0 |+H KDNNOQGD!

GH+HUOHQGLULOHELOLU YH al&ie Bu BildiRiE OH P
VD+OD\DELOLU

'"lUGe+QBasamak: 20DV O oy|R«®Oppobléme uygula® U
% H O L U O HeBhlardi Pit Jyolkin, DEXO HGLOLU RODVO
ROPDGO+0Q0 NDQOWODPDN LoLQ EXnipi|]*P e




YH DPDFOQO]O DQDOL] HGHUHN |Oo@HIHU
ROPDNVO]OQ V Hinidy@dayDd| D] OHD O ]

BH 0L Basdmak:ProbOHP LoLQ HQ X\JXQ RODVO o]
20DVO HQ L\L o|]*P WeP |O0*WOHiUISizMD U C
beWe¢Q |O0*WOHULQL] JHoOHUOL ROPDG®NoOD
gO0o*WOHU GH SUREOHPLNe aP|Bidaqalizined QJH
GD\DQPDGO+O VeUHFH JHJEBUONO RO PIHoH
\HWHUVL] LVH VHOWL=LPL] o|]]*P*Q SUREO}

bekleyemezsiniz.

$OWBeSdm@k: 7P SUREOHP OHYUHVLQDb@PQDC
VeUHFLQLQ illfasl X@ID@dbIEP L o|]HQ ELUH\LQ \
KDNNOQGD SHN oRN ELOJL\L RUWD\D oONDU

212.3UREOHP HieeH@K|QWHPL

a) BUREOHPAaA@rMA,UNOQ

b) *HUHNOL ELOJLOHULQ WRSODQPDV(
C) Problemin temeline inme,

o} d|]J*P \ROODUOQOQ DUDsWOUDOOPDYV
d) EnuygXQ ool XQXQ WHVSLWL YH SURE

%X \|QWHPH J|UH HGLQLOHQ ELOJLOHU EL
orandaND]DQGOUOO0GO+0QD ED+0OGOU
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2.1.3.PrREOHP d|GRlkdgheét ve Stepierc |Q WH P L
GDOODJKHU YH 6WHSLHQYH J|Wetekiekied@rd P O D

a) Problem hakDQGD LIGQUHMOL lenebilirk G
GelG*QPHN

b) SUREOHPLQ QH ROGX+XQX WDP ROCLC

C) SUREOHPLAQ o|]*P<QH olabie@ak N O V
GHQH\ J|]JOHP KHVDSODPDODUOQ Q
vermek

0 '"HQH\ J|]OHP KHVDSODPDODUO X\JX

d) Problemin dahaiyi @ ODUOOPDVOQD JHUOHN
sonuoODUOQ ROXS kd&ad PVergiék+ @BQ D
basamakta karar verilemezse” bassPD+OQBr WH I
G | Q  @eduoblemdeki eksiklikler giderilir.).

e) 6RQX00DUO ELOGLUPHN NRQXUPDN

2.1.4. Problemd | ] P H @BdtalesMann ve Kaitell < | QW HP L

Morales-Mann ve Kaitell seSUREOHP o|]PH VeUHFLQI
voubobrPOuoODUGOU

a) Problemi anlama,

b) BUREOHP KkiiNNGigm@,D




C) SUREOHPL o|]PHN LoLQ lelaé Ov2LOH

uygulama,
0] g+-UHQGLNOHULQL DNWDUPD

<D SO 0D QampmdiénieidQ HQ arNdddnh ve sebepleri bilen
NLULOHULQ |Q SODQD oONWO+0QO J|VWHUF
bilgiyi gHOLUWLUHQ YH PDQWONOO ELOLPGH |
oONPDNWDGOU

2.15.-RKQ 'HZH\{H *|UH 3URBOB P DI PPHD L

DHZH\JMJproblem XUXPX NLGL\L UDKDWVO] HG]
EHOLUVL]OLNWHQ GR=DU 3HILRE O:HFH WP H\|E
olarak uyguleQPDVO HVQDVOQGD L]JOHQHFHN Dl
EHOLUWPLGOHUGLU $NW )OHUWR=+=0OX YH g]

a) Problemin varlD + O @O &imHVL JRUOX+XQXQ Y|
HGLFLOL+LQLQ KLVVHGLOPHVL: Ki#8KH
EDVLWOHUWLUPH LGHDOOHUWLUPH VC
WDQOPODU EDVLW YH DQODuUOGOOU KDC

b) g ©@eki deneyimlerin kull® O O-RIpgUrdvilgilerin, dalD |Q F H
\DSOODQ 0|]*POHULQ KLSRWH]JOHUL IF
GeU*QFH YH \DNOend PO VDO NRIG X+ X
GXUXP LoLQ NXOODBOWOPDVHGL+L SURE!
\ROODUO aY®DdJ| ] HP@ RIKDO KU DR]WRF]OH G W L |
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c) 60QDPBLOLQHQ of|]*P \ROODUOQOQ N
IRUP*OOHULQ SUREOHPLQ o0]|]*P* LOLQ
vOQDQPDVOD

o 60QDPD GR+UX o|]*PH J|W+UsUVH KLSR
JHQHOOHPH RIS haBinesiNe akle@rl

d d|]*P*Q GH+HUOKHRQ&LWLOPHNMNIHOOHUW
NDQOWODUGDQ \DUDUODQDUDN VRQXo
problemleULQ EDUND GXUXP OD UMDH®D XDJ BRI
o|]*PH J|WeUPH]VH SUREOHP GXU)PX Gl
G | @M problemi, ©ODVO o|]*P \ROODUO Q@O V(
J|]JGHQ JHOLULU VHoOWL=+L GL+HU ELU KI

PUREOHP o]|]P HhafgbhtaRr KQIBGHOPODU VOUDVO\O
HGLOPH\HELOLU 'HZH\ H JJUH ELOJL\L DOPI
N D U 0 © O ixiiGe olaQ V e+ U H o O HWbG ikisl biikger
ROXUVD DQODPOO |+UHQPH JHUogleOHULU
|+ UHQF L Qda@efeHIQEEH. RUWD\D NR\GXanX NHQG
ELOJLOHUGLU %X \|Q*\OH SUREOHR o|]PH \
| + UH WritePnléfiaD VO Q G D  DadedikkUEULABIliS D

216.3RO\DT\D *|UH 3UREOHP d|]JPHQLQ $d0L

PRO\D 31DVOO d|]PH®L1I949) OODHRH¥HOHULQ
o/]]JPHOHULQGH \DUGOPFO RODFDN +QOe+ G




NR\P X UOW X thlantda X3RO\D 1 Q Gd® PG UW O RN EL
ELUm&dmatk kKDEOQGD \HU DOOU

a) Problemi anlama,

b) Bir o|]*P SODQO \DSPD

C) 30DQO X\JIJXODPD

0 *HUL\H EDNPD of]*P+ J|]JGHQ JHOLUF

3RO\D EX Gei+*QFH OsdWDIGyatakyd L UorDLBLENEP D
Mathematical  Discovery: On  Understanding  Learning
ODWHPDWLNVHO .HuULIl g+ UTFeQdRiHg IPrabier® D P L
Solvingg BUREOHP d|]PHQLQ g+UHWLPL DGOO

BUREOHP 0|]PH \|QWHPOHULQ leqildjkted S0Rra O H E
faUN @ufumlara ve problemlere uy@@DQDELOHFH=+L YD
3RO\D Q0Q \DNODuUOPOQO NRQX RODUDN
koymuGW XU 3RO\DIQOQ \XNDUOGD VOUDODG
o|]]PH Ve*UHFLQL ELUD] LUGHOH\HOLP

Problemi anlama Birey bu D 0 Bda problemi kendi kelimeleile
NHQGL UHNLO YH JUDILNOHUL LOH \IHQLGH
anlayabiHFH+L OHNOH VRNDU 3UREOHP o|]PH
UHNOLQGH VeU\RUVD EX DUDPDGD ELUH\ S
U H N LeéDiGeaH ifade eder yazaroL]HU YH\D DQODWOU
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d|]*P LbitQ@ODQ KD]HX ®uMPDGD ELUH\ SURE
belilemeye oDOO GO U Y KteeQdLQ DPHOILUVH U % X Q¢
\ROODUOQO JHOLUWLUPHGH NXOODQOU
algoritmalarO W edérSYaiG O P BI®vangRfikleri tasarlar.

+D]OUODQDQ SODQROQROXDRODEFEFDWNOLOLUN
algoritma denenir, tabldd U ROXUWXUXOXU JHUHNOL J
EXQODU J|JOHQLU YH o|]*PH JLGLOPH\H oDO

*HUL\H EDNPD eh]giRe LUPaHertirme %X DUDPD\
3RO\D 30RRNLQJDBDRN ORPWD UPMNQL JHUL\H
L& KDJOUODQDQ Srmd3iQi®apP BN + 194X0 B QIBR.D G D
0|]*P \RONEBHQ JHoOLULU d|]*P \ROX VRQXFTI
yollar olabilir mi ya dauDUWBBPWIWLULOGL+LQGH D\Q
oDOOUOS oDOOUPD\DFD+O0QO GHQHU (+HL
uDOWOUPDPOUVD \HQUBHBNSQD®: |\HDGOKRHIO
soQXFD XODuOOPD\D oDOOUOOOU %kNL YH |

2.1.7. 3UR E O Hrfedd Hlevens | QW H P

Bu\|QWHPH J|UH SUREOHP o|]P HD Vel HjibiL Q L Q
vOoummNdW DGO U

a) SUREOHPLQ DQoDuboprDVO
b) Gerekli bilgilein WRSODQPDVO

c) 3UREOHPLQ N|[N*QH LQLOPHVL




0 d|]*P \ROODUOQOQ RUWD\D NRQXOP
d) (Q L\L o|]*P \ROXQ¥Q VHOLOPHVL

e) Problemino | ]« OsP H

21.8.3UREOHP HihghdG K| QWHPL

BLQJKDPYD JJUH LVH SUREOHP o]]Pt
uUXQobuaGcoOu

a) Problemi WDQOPRR XYQHOD X+ UBiIGIRBN JH
hissetmek.

b) SUREOHPL DoONODPD\D QLWHOL=L
onunla ilgili ikincil problHPOHUL NDYUDPD\D o

C) Problemle ilgili bilgileri toplamak.

0 BUREOHPLQ |]*QH X\JXQ GeUHFHN
G * hiémek.

d TRSODQPOG YHULOHULQ YH SUREOL
DOWOQGD oHULWOL RODWO o|]*P \R(

e) d|]P ekillerini GH*HUOHQGLUPHN YH G
RODQODU DUDVOQGDQ HQ L\LVLQL "

f) .DUDUODUWOUODOODQ o|]*P \ROXQX X!
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g .XO00ODQOODQ SUREOHP ondiimiekl | QW H

+HU o|]*P LoLQ YHULOPLG RODQ EX DUDPDC
gibi 0|]*P HE&R\Q@DUD\D JJUH \DSOODPD\DELOLLU

22.3UREOHP d|]PHGH 'maHU <DNODuO

*HQHO RODUDN SUREOHP o|]PH \kléerHolHU L
'"HZH\TLQ fGDQ EHUL NXOODQOODQ PRG
bLOLPOHULGLU 3U R E,Qrdisteroi |gritarma\yeQ@HPQ.D P D
ELU o|]*P ELoLPL WDVDUODPD EX o|]*P EL
buluncaya kadar deneme gibi etkinlikleri kaps&yaE L U tirV BU H o

VeUHo \DUDWOFO YH ELOLPVHO G+0u*QPH \H

YDUNOO SUREOHP o0]|]RPBUGHDNG Di¥E@ReR U O

|+*UHQFLOHULQ ELU SUREOHPH nIBHNDOED P \
6NLQQHU JLEL DUDUWOUPDFOODU SUREOF
GH+-L4UNHQ RODUDN ELUH\LQ JHOPLULQL LQF
.RKOHU YH ODLHU JL Hdr, gedbkeilel Q Ud) [i*\W OQGHD R
|QHPOL XQVXUXQ ELUH\L@G XD NODIIODD |
ROGX+XQX VDYXQPXu0onargdOuU $NW +HSSQ

KDEDGD\O SUREOHP 0|]PH V< UHFLQLQ
\D GD EHFHUL KHP Gy4 dd % IQMHPRS URONEHXN Q/LPN. U
YH SUREOHP o0|]PH VeUHFLQLQ H=LWLPC
GH+HUOHQGLUPBWWREWHPQ®||PIWHELOQAdYHO
GDYUDQOUGU GX\XiUMDMOHPHAOLW uBIQUNO GO U




gQVDQODUOQ o0R+X SURIE GdddP OlirP tHHdH W H C
ROGXNODUOQO G+G+Q+U $QFDN EX NRQXC
SUREOHP 0|]PHQLQ |QHPLQL NDYUD\DELOF
unutumaP DO OGO U

g+UHWPHQOHU SUREOHP 0|]*P*QGH \D]OOC
\DUDUODQPD DUuDPD\®IDde@O dtJUPle PXWOL
EXUDODUGD DUDPDPDODUO JHUHNWIFLQL
problemin kendisine BV \|QOHUL YDtewOmbya eskiUu \I
G|QHPOHUGHNL KD]JOU UHOHWHOHULQ
X\JXODQDPD\DFD+O YH\D WDifi axXOXRDO(G @ O F
PPREOHPOHULQ o0]|]*P*QGH JHUHNOL RODQ
V etinin bilinmesidir.
23 3UREOHP d|]PH <|QWHPLQLQ )D\GDODU
t g+UHQFL |[+UHQPH\H DNWLI RODUDN NDW
+ $0JOODPD YH DNOOGD WXWPD GDKD X]X
t OJL\OH Ve ddi@BRIQ WD+ O

¥ g+rUHQFLOHU ELUELULOHULQLQ ILNLUOH

f g+tencLOHUH LOHUGH \e] \e]H JHOHFH=L \
0|]*POHULQ PRGHOLQL ROXUWXUXU

f +HP JLKLQVHO KHP GH HWNLQ |+UHQPH\L
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+t g+UHQFLOHULQ VRUXPOXOXNODUOQO JH

t g+ UHD BhdFH GHUV NLWDSODUOQD ED=
kaynak ve matt) \DOOHUGHQ. GH \DUDUODQOU

f g*+rUHQFLOHU VRQXoODUD XODUPDN LoLCcC
JHUHNWL=+LQL |+UHQLU

g+UHQFLOHU SUREOHPOHUL o]]HUéieri, LOH !
bilimsel metotOD QDVOO o]|]*P OH\H E rOPtdbiMNIEH U L (
QDVOO DOJOZRinB SQ CRCED G ¢+ QHF HNeYIH U L Q
en SDEHWOL NDUDUOGVREXBHLNDL WMIEGHSULQL
DOOUGUNDQOON KKkOLQH JHWL dlerfh®iotlemidi) R E O
FHVDUHWOH NYHW EYODPEAOUVDOQAODUIOPOD H
g+UHQFLOHU GHUV NLWDSO DHafaQ@® kayr@ld 1 O (
NLGLOHUH XoDuPD\O |+UHQLUOHU dRN oH
ELOJLOHULQ GROABAWDPXWNMPNDOH EXOXQPD\D

BUREOHP o0|]PH |+UHQPH\H NDUGO LOJL YH
L\L oDOOuO Vilgwdre MD&ODWYDE FHVDUHWOH EL
bulunur, KLSRWH]OHU JHOLUWLULU g+bamiigrPH\L
temele daya OUOU g+UHQFL ELU JUXS oDOOU
\DUGOPODUPD YH EDUNDODUOQOQ J|U«GOF
Problemo|]PH |+UHQFLQLQ DNWLI RODUWBIN ND
|+UHQPHQLQ ELU DUDGD ROGX=+X Eleth |+UF
| ¥etme-| ¥enme etkinliklerine aktif olarak NDW OOPDODUOC
dHSQL YH EDGN




60QO!I LoL SUREOHP o]]Priendrde) SDRPODORN Q
SUREOHPGLU YH oDED JHUHNWLULU g+UHQ
EXOPDODU CprobRi)) ®PJ@OtRceriet QH VDKLS ROC
DQODPOQD JHOPH\HELOLU %D]O |+UHQFL(
rarPHQ o|]*PH \DQOO U WRIDI&DRDIJOWPUD RO H
LoLQ P NHPPHO VWUDWHMLOHU JBOIQIWLO]
\DQO O U X8 Ri& Boblemo|]PH Ve UHFL WeP DUD
GeGeQPH\L JHUHNWLULU .DVDS problemELU
o|]PH \|Q*QGH NHQGLVLQH NDUGUO ROXPOX \
SUREOHP dpPpKDGEDUDUOOO ROGXNODUOQO
ile problemo |JPH EDUBW&O®WONGQAPLN VHYL\H\H J|
JIVWHUGL+L VRQXFXQD ¥wQROLW O G -«]H\GW
|+ UHQFLOHULQ SUREOHP 0|]PHGH GDKD RO
GDKD EDUDUOOO ROGXNODUO WHVSLW HGL(

24 3UREOHP d|temidin<g @ Q & U OYOHD &MNNOD@ D O D

Problem o|JPH \|QWHPLQLQ uXQQOUGO0OONEBQRCE
1997):

Tt dRN ]DPDQ DODELOLU

T %eW disipintlHUH X\JXODQPDVO P+PNeQ GH:
MDWHPDWLN YH IHQ GHUVOHULQGH NROI
derslerde uygulan®@ VO P« Pdinaabilr. $\UOFD ED.
NROXODUOQ LGO M@K LQH X\JXQ R
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¥ (+HU GR+UX X\UJXODQPD]VD WHUV VRQXc
t g+ UHe@mltaNOP PDGGV N+OIHWOHU \+«NOH\I

+ B3UREOHP 0|]*P*QGH JHUHNOL RODFDN
ND\Q NN ©D kig&O qiG3 ODQPDVO Jeo RODELC

+ g+UHQPHQLQ GH+HUOHQGLULOPHVL JeoW
+ 60N X\JXODQOUVD EONNOQOON YHUHELC

T Harcanan emek, enerjivePaD QD GH+PH\HELOLU

25 3UREOHP d|]JPH <|QWHPLQL 'DKD (WNLC

T g+ UHQPH W HMéplhelddadlBnthh ile BBODU % XQXQ
\DSOO@amDINI S UR E O HiRKatlioe Rdkumak ya da

dinlemektir.

$ 3UREOHPL ELU NH] GdRutrak, \yaNdarokutival,V O H
UHNOLQL oL]PHN JLEL \ROODU ID\GDOO F

t %HQ]JHU ELU SUREOH P HelerdD (HERIcenQBIQ PL U
KLaL EX VD\HGH JHoPLUWH ]DPDQ NXOOD

+ B3UREOHPL QDVOO o|]HFH=LQL G«de*Q-U
toplanmaVv O JHUHNL U

T o0JL JeG-OHQPH ELOLQPH\HQH NDU

beslenmesi.




+t <DUDWOFO @roble@ B H] EYtéknikleriQL NXOODQO ¢
GR+UX o|]*PH J|WvkrmBye sé&vk dér. Veriler,
fikilerve NDUDUODU GR=+UX \Do®OWO EXOPD\

+t PUREOHP |+UHQFLOHULQ ROJXQOXN YH
ELoLPGH VXQXOPDOOGOU

+ 3UREOHPbQQ| QkilBH J [riOPHVL ID\GDOO RO

T *HUHNWL + L Q GkHyaphbK F U OR.Q  J kV O Bl LOPPH
gelebilir.

¥ Puanlamada sadec&RQ X F X Q VG H HIE@M ~+ H UIénhésQ G L U

gerekir.
t Problemi WDQOPODPD YH VOQOUODPDGD |+
PHWRGX GDKD HWNLOL NOODFDNWOU
2.6 3 URE OH PMei{ddRhtla Ku O O QeRrakRr
BUREOHP o|]PH RPHWEGDEOUNH Qeknilddd 4 L W ¢
N X O &hih@kedr.0LPGL EXQODUD VOUDVO\OD ED
26.1.60Q0bmIOOPD

(Q oRN ED tekdiklexdenb@V O QDPQOORPIBOELOJL
teFUsEH HNVLNVH \HWHUOL DydksalmwoblenPiyd Y H
tDQOPODQPDPOU VOQOUODQPDPOU YH\D <]
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EX WHNQLNOH o|]*OPH\H oDOOUOOOUbir(+LW
problemH VOQDEDOPD \ROX\OD o|]*P DUDQD
0/]*POHU DUDVOQGDQ HQ LV EeHMHAWBLVLQL VI

262. T PHYDUOP

7PHYDUOP NHGIHWPH \ROX\OD |+UHWLPLQ
YDUOONODU YH ROD\ODIEMENrNSXDWWO U BIUD Vi €
EHQJHUOLNOHU YH |DDaha0osoreObeareriiklereiek,O X C
"soyutlama" veya "genelleme" denilen tekniklerle genel kurala veya
\DVD\D XODUOOOU %XQXQ LoLQ |QFH EHQ]
JIJOHP \ROX |+rUSitwnliQ PJ@BIPGYRQX0o00ODUO DQL
\ROX\OD \HQL LUOHPOHUGHQ JHayailved U %
Y DHIAO&HD WekQIJHQHO \DVD\O RUWD\D oONDU\
ELOJLOHU YHUPHN \HULQH EX GHNLOGH
R O D F Dayavidldisi, fen bilgisi, geometri, dil bilgisi gibi derslerde
tePHYDUOP PHWRGX VON oKaptahX@ OpiRad P D N
(20023 taralOQGDQ \DSOODQ ELU DUDUWOUPDGLE
vOQOIl |+UHWPHQOHULQLQ YH )HQ %dnDJLVI
o|]]PH \HWHUOLOLNOHULQH \|QHOLN poBEQOL
IDUN ROXS ROPDGO 0 0 WDRUH B 200U - $
|+UHWLP WwDEFEQYWGMHSH hQLYHUVLWHVL
GON|+UHWLP %|O+Pe 60Q0I |+UHWPHQOL=L
$QDELOLP 'DOOQGD RNX\DQ |*UHQFL |
VRQXFXQGD KL]PHW |QétHevierininl @olstel @feV L |-
envanterinden elde diNOHUL SXDQODUOQ RUWDODI




VOQO!I |+UHWPHQOHULQ SUREOHP 0|]PH HQ
RUWDODPDVO NDUUOODUWOUOOPOUHXHQ)HC
DQODPOO ELUtWWDUN EXOXQPXU

2 O Nfimdafk DWaOV R\XW NDYUDPODU KD]J]OU ROD
ORFXNODUD X]XQ X]XQ |[UQHNOHU YHUHUHN
Matematik, geoorHWUL IL]JLN NLP\D ELU WDNC
kavramlar DQFDN EX \|QWHPOH UDKDWadrkiUHW L
bilimsel bilgileULQ oR+XQD WePHYDUOP WHNQL=L |

263.7*PGHQJHOLP

7*PGHQJHOLP WePHY babhOW H WHING LideéddR IQD
XobuboprPOu ED]O JHQHO \DVDODU YH\D NXL
bunX ELUORN W ygdldn@siRtenD. \Berbangi birR O D eded J
\DVD\D X\JXQOX+X ]JLKLQVHO RODUDN N
WePGHQJHOLP WHNQL=L P*PN¢eQ ROGX=+XQFI
bu teknik tamamen soyut kavramlardan ve bilimsel yasa ve
| R U P derOhidreket eder. Me§ek nd.JH Lo DrotopPOQQQ
GHUHFH ROPDVO NXUDOO JHQHO ELU NX
%XQXQ WHPHOL RODUDN |QFH oRFX+XQ ND
YH GH+LULN DoO NDYUDPODUOQO \HUOHUGUWL

2.6.4.Benzer% LOLPVHO $ lLhxéiNderuvRi@riarshal

'eQ\DQ®HY:LULN \HUOHULQGH ELQOHUFH ELO
ROJXODU® ELOLPVHO \|QWHPOH U @drhizH FH O
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biLPVHO DUDGUWOUPDODU \DSDUNHQ GDKD
DUDUWOUPDODU \DSHOG S pdDiiyo REnEIE + O Q

kuiDQOOGO+0Q0O YH QH JLEL VRQXoODUD X
JHQHOOLNOH GDKD |QFH \DSOOP @fir &HQH\
NOVDFD VOQOI KX]XUXQGD GD \DSOOPD\D o
27 3UREOHP d|]PHGHvéedEngele OVO]OON

Problemlerio |JP k&rmDUGON ELU VeUHOWLU YH EL]O
DuDPDVOQGD JHUHNWL+L NDGDU HWNLOL
nedenlerdkerlND\QDNODQPOUGU RODELOLU

t+t S3UREOHPL \DQOOU WDQOPODPDNWDQ ND
t Yeteri LVWHN YH BHpWihah@2kiad Keyriakenabilir.
+t 6LVWHPOL oDOOUPDPDNWDQ ND\QDNODQ

T Gereken teknik ve yeteneklerden mahrum olmaktan

kaynaklanabilir.
T Teknikleri etkilibLU UHNLOGH NXOODQDPDPDNW
t <DQOOU ELU Wakiah®dyhakhnabilo D Q P
T Yetersizyadade UX e OJL VHEHS ROPXU ROD

+ <DUDWOFO YH o0]|]*POH\LFL JLKLQVHO
HGHPHPHNWHQ ND\QDNODQPOU RODELOL




t d|]*Ps HWNLOL ELU UO0HNLOGH X\JXOC
ND\QDNODQPOUGU RODELOLU

*JUHPHGL+LPL] ELtooléerld Da\ Wil englleyebilir

ve bDuDUOVO] ROPDPO]D QHGHQ RODELOLL
SVLNRORMLN GXUXPXPX]GDQ GL+HUOHUL I
oDOOuUWO+0PO] RUWDPODUGDQ ND\QDNODC
+LPVPUHFH L\L ELU SRIGRFECZMIRr.0|]«F e

2.7.1. Kendimizden Kaynaklanan Engeller

AOJOODPD

BUREOHPOHULQ NHQGLVLQL YH RQODUOQ
RO G X + X PtXypG®ital®dP JeoO+NOHULQ oONPDVO NI
JeoO*NRHIWHNLOGH LIDGH HGLOHELOLU

£ *|UP HXIP G X #2X(PH \ QJHitek.

f POEOHPOHUL HWNLOL ELU UHNLOGH WDQ
t %DVPDBRPIOQ®HN YH SUREOHPOHUL \DQO
+ Problemi belli biu D o O @BnaekJ |

gQVDQ EH\QL ELOJLOHUL VLQGLUPH YH EX
yetkindir. Bu genellemel bir kez olud W X U Xda GX €drumu
WDQOPODPDN LoLQ RQXQOD LOJLOL KHU u
NRQXGD uXQODU \DSOODELOLU
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t 7P JHUBIiGrL tRSODGO+0QO]D HPLQ R
SUREOHPL WDQOPOD\OQO] YH DQDOL] HC(

+ Muhtemel problemleri veli@atO D W|@enizi V Dayacak bir
PHNDQL]PD JHOLGWLULQL]

¥ 7HN \|QO+s GH+HUOHQGLUPHOHUH JeYHQP

t 'R+UX ELOJL\L NXO OD QeliQgefellid kahiapa \D ¢
\|QHOLN WDKPLQOHU \DeBid 8lunlz<SPD G O+ O C

 'L+HU NLULOHULQO®H]P|U-GOHULQL

¥ Problemin birctUL LOH LOJLOL WeP QRNW|
JIVWHUHELOPHN LoLQ JUDILNOHU NXOOL

T OHYFXW GXUXPX G+]HQOL mzDOONODUOL

@ | DEZrhe
%X NRQXGDNL VONOQWOODUO X UHNLOGHI

T 'e0+QFHOH BL UD ®iaOaiemerk,
t PObOHPLQ o|]*P*QH D\NOUO Ge<UMFHN ELU
+ . XO00DQOOD anamgkH YDNOI RO

'e¢eQFHOHULPL]L YH EYXYI® DLNOGMRQ FALJU K MNNLLD
LOHWPHPL] KHP NDUUGOODUWO+OPO] SUREC(




LOLUNL:® BV DOD@IG D (QriE*®P DNWD-GOUN H+LWL
NeOWeU VHYL\HOHULQGHQ JHOPLG HOHPD
NXOODQDFD=+OPOdgzsekLiletii LPLL IMHo®PD+OD\DPL
QHGHQOH GLNNDW HGLOHFHN QRNWDODU .

t Sizin etkii oODP D G O+ ONR] X @E&R]Dyerektiren bir
SUREOHP LoLQ R DODQOQ X]PDQOQGDQ !

$ 'e0*QFHOHU LIDGH HGLOLUNHQ NXOOTL
seviyesineY H RUWDPD X\JXQOX+XQGDQ HPLQ

Duygular.
Ruh halimizin durumu problemlérQ o|]*P+Q &H Qa+P WD U O
Bunlardai|\OH |[JHWOHQHELOLU

+ +DWD \DSPD YH NRPLN J|JU*QPH NRUNXYV X
+t 6DEOUYVO]OON

+ (QGLUGH

T Risk alma korkusu ve

 <|QOHQGLUPH LKWL\DFO

DuygulDUOPO]OQ Ge+0*QFH YH H\OHPOHULQL]
YDUGOU %H\LQ JHQHO bilddrid¢t olsw & D @ 8 O Hru
GeG*QFHOHULPL]L EHOLUOHPHN LoLQ GX\JX
\|QOHQGLUPHNWHGLU % kdirGdilh Rit Blindkgibi E D G
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NLULGHQ NLGL\H GH+LGLNOLN J|VWgusaiQ E
X\DUOFOODU(+ NI+ DV Larde@0 ELUL EL]JLP 1
EXOXQGX+XPX] SUREOHP LOH oDNOuOUVD
J*oOHUHFHNWLU

=HNk

BUREOHPOHUL o|]PHN LoLQ JHNkPO]O QD
\HWHQHNOHULPL] GH |Q*QH JHOHELOLO %|
J el N GeH&hioO O D udtavrdg O U

t %LOJL YH EHFHUL HNVLNOL=L
t+ <DUDWOFO G+G*QFH\H \HWHUOL NDGDU V
t (VQHN GelUe@HPHPH

t OHWRWOX oDOOUPDPD

272 dDOoOuUPD 2UWDPOQGDQ .D\QDNODQD

Fiziksel dHYUHIDO O 0 WRHNXRQODUOQ GX\uX G
eylemlermiz «]H UMM/ HGLOHELOLU ELU HWNLVL Y

Politka 6+WHO3URVHG@sUOHU \HULQLQ \DSOODQ
SROLW LlateOgboged s UMHUL YH LG \HUL LoLQGH
NDQDOODUO nl hdpkinixX QatsobednDpdiformand  irdd U
Ee\edtkiVL YDUGOU




o OWHU <|QHWLP 7HOOOLWPOLOLQ \|QHWLP W
JHOLUGPHOL YH oDOOUDQODUOQD X\JIJXQ RLU
\|QHWLPLQ LUGULGLU

28 *HOHQHNoOL %LU <DNOM&OPOD 3UREOHF

g+UHQFLOHU SUR EAKErimg] D BEFDOD YH QD
\DSOODFD+OQD NDUDU YHUPH\L GH |+UHQF
GHYDPOO QH \DSDFD+0QO VlierChd bacetilerR 1D
ND]DQDPD]ODU *HOHQHNVHO \DNODUOPOL
|+ UHW P H @@itet) dah® b Rilgyi hDWOUODPD \D GD
DUDVOQGDNL EDVLW LOLUNLOHUL DQODPD
(Anderson ve Puckett, 2003).

OkullardaNL JHOHQHNVHO SUREOHP o|4BH Q@mBLad
LKWL\Do GX\DFDNODUW®e ywerHGtWQokH @ G-l
gHO®EEBELOLUOHU )YHQ GHUVOHULQGH SURE
JHOHQHNVHO \DNODUOP |+UHQFLQLQ ELU
u+UDUPDVOQD \|QHOLNWLU g+UHQFLOHU

KD]OUODQPOU WHN GR=+UX F HaraR EBélete®d Q S
tek pPUREOHPL o|]PH\L |+UHQLUOHU JHQHO R
|*UHQHPH]OHU g+UHQFLOHU SUREOHP

gelecekte seWLNOHUL PHVOHNOHULQGH EDuDUO

YHQ H+LWLPLQGH JHOHQHNVHO StkRHe®HP o
problemler véJLOLU YH E X Q OD U GneleiHidteniE CBuO D U
\DNODUOP ELUORN DUDGOUWOUPD YH WHVW
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Geleneks® |+UHWLP \DNODuUOPODWXOVIXEIWRERWO
\DSPDNWOU 7DOLPDWODU YH Gjlgre WHDHWD E
problHP o|]P DGOPODUOQD J|UH RGROMDDQPO

BUREOHP o|]PH VWUDWHMLOHUL H=LWLPGI
GelenekéHHO |+ UHWLP \dgemeDkz (bdliRi QuiinJ gdoblemlerin

0|]*P*QGH SUDWLN ND]D Q G-t Watgilerin gériged L N
G|Q*N NXOODQOOPDVO SUREOHP o]|]*P DUDF
RGDNODQOODQ K X\2001)0OEakhéEXUD YDFRQDY O Q
JH W L U Lodetall olan dilgi ve kavrama stratejilefil HULQGH S
GXUXOPDPDRRDHEO orjgmddli OQOIODUGD LVH |
ELOJL\L KDWOUODPDQOQ \D GD EDVLG®HROL!
etkinlikle UOH X +.UBD a€dé&s@®HD SUREOHP o|]PH PHUN
X\JXODPDODUD GDKD ID]OD D+OUOON YHULC

2.9 pidiEine Da\DBGOEOHP d|]PH

*UXS oDOOGPDODUO KHU ]DPDQ LOJL OoHNL
etkinliklerinde gruplar, etkDL YH BEHAHUO|QLP LoLQ SUREO
DGOPODUOQD JHOPHGHQ |QFH GRIlAX\D \
7RPPDUHOOR IYH DUNDGDUGUOD

GUELU@a\bLla)® SUREOHP o0|]PHQLQ LNL 00
%XQODUGDQ LONL |+UHQFLOHULQ WHRU
V ¢ U HeF bipiBerL\OH SD\ODUPDODUO YH ELUH\\
VI\OH\HELOPHOHUL LNLQFL \encileNhHyi ®iceD W L N
proEOHP o|]*Fe ROPDODUOQO VvD+ODPDW)O YH




duyan tekniklelGHQ ELUL ROPDVO EX \ijiQHelletRLQ E

DO g*+UHQFLOHUL SUREOHP LoLQ o
edHELOPHN DGOQD S tkRneO(Bdens\W2G0H Kbt vé +
3DOPHU X\JXODPD EDNGPOMED Q-+ Udd EF

ED+GDUPDNWDGOU :Bt&gd #tRIQ1998). D O

GUELUOL+LQH GD\DOO SUREOHP o|]PH X\
oDOOUPDODUGD |+UHQFL @KetU eddriX SAndéhk O L C
| +dtmeQOHU X\JXODPDODU |QFHVLQGH JUXS(
\'| Q HW H FkbhiNsDrd&) hilgilendirilmelidir (Speck, 2003). Prahle
o|]]PH VOUDVOQGD RO XUG\DX D RO DIADXNS @id EQ Q
\eN+Qe+ D]DOWP DMD Q|@&dderinDker@inty &/ D\JO G X\PL
VvOQOlI YH RNXOGD J|JUHY <VWOHQPH VI
PRWLYDV\RQXQX DU @&thileéindend |J HEGLRB® EP O XU
oDOOUPDODU |JHOOLNOH VOQOI LoL EDUDU
GL+HU |+UHOQFOQBELQ WebilmesQGH |QHPOL
R\QDPDNWDGOU 7HUWHPL] YH dDNPDN
prRMH oDOOGP D O DD GN KYTHriJEiBHevi ve G H |
matemaV LNOH LOJLOL SUREOHP o|]PH EHFHUL
|QHPO LB MW @D O O uRiR®@ bitdy8el yeLWHEL UGD L. QA
|+*UHQPH RUWDPODUOQGD oDOOUGUPD LPNKQC
2003.
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%g/h0 G(/gug0 9( g65(10( 7(2508/(59
.$36%0,1'$ 352%/(0 dg=0(191 <(59

3.1. Bloom Taksonomiside PUR E O H P rdrj VerH

PFPREOHP 0o|]PH <JVWLGQVYHH® HWNLQOLNOHULQ
NRGXODQ ELU WHNQLNWLU %X \¢]GHQ ¢
7DNVRQRPLVL LOoHULVLQGH ELOLvwe¥iav@mbB OD Q
G*]H\LQH GD\DOO ELU X\JXODPD Ge]HAL HW
Uyguama basama &kuraOODUOQ PHWRWODUOQ LO
teorlHULQ X\JXODQPDVOQO NDSVDU FakatQH U
SUREOHP o]|]HmEeHMN bjrey) H€ya grup KkOLQGH EI
problemleri alma, analiz-sentezlgL \|QWHPOHUOH o|]PH\H
V| eMekde yanO 6ma] % XUDGD VOQOUOD\OFO RO
YH LOHUL+LGLU %X LVH kGHWD |+UHQPHOQL

3.2. Ausubel'in AQ O D P O Ame EeOrisinde Problem
d|]PHNn 5RO

%LOLGVHO |+UHQPH WHRULOHULQGImeSDYU
«]HnNde durullU $XVXEHO LQ DQODPOO |+UHQF
|+*UHQPH LONHVL OHNDQLN |[+UHQPH XQXW X
oRKDWOUGD NDOOFOGOU UHNOLQGH |[JHWC

OHNDQLN |- Uildilerroeliek H G<]HQVL] .Re@UD N N
| + Urhe@eise bilgl HU GL+HU HVNL ELOJLOHUOH LO




RUJDQL]H HGLOL We )\DSLOQMDHO OHDG@ W & Udidd@W D
Bir batND LIDGH\OH |+UHQPH ELOJLQLQ ]Lk
Burada yel ELOJLOHU |QFHNIH EMI®QROEEYHQ -V
RQODUO JHQJLQOH UGy ldb) GBI +Y I WL Ble PH OMHAIQUL
UH\OHU ELUH\LQ JLKQLQGHNL NDYUDPOODE O
WDNGLUGH oD+UOUOP KDWOUODPD GelG*QfF
durumlara genelleme ve transfer ko@yPuG 3UREOHP o0]]P
HWNLQOLNOHUL BX DROEOECDORGWOPPOGD |Q

R\QDPDNWDGOU
33.*DJQQ QLQ g~ UletiGQQAH *¢RRMRHEOHP d|]PH

%LOLGUVHO |+UHQPH WHRULOHUL LoLQGH \H
olarak UXQODU iIWD\OODELO

t g+dheinVDQOQ JLKQLQGH \HU DoOU

t g+sUHQPH |+*UHWPHQLQ \DSWONODUO
\DSWONODUOQGDQ PH\GDQD JHOLU

+t g+rUHQPHGH \DOQ QN BB LAWQUMQD YH\
GXUDQ ELOJLOHU JLEL GO Ge HGINKID HQOH
bilgiler, zeNk o]|]*P VWUDWHMLOHUL GH LOJL

+t g+tUHQPH \0+00PDOO ELULNLPOL ELU V

YDUNOO GH\OHU LoLQ IDUNOO |+UHM&H W
EHFHULOHU LoLQ G4X VHNL] DGaDPDOO |+UHQT

56| )LILN (hde/@URIEOHP d|]PH



g 0D UHW : |Uybr&h@ tepki, klasi U DréflaksO O
S\DUGPOUDQOP LOLUGNISHIQDLQWUHQPHODQPD

%DVLW JLQFLUOHPSO QAU QIRMLGLQL DoPD
vb.

6|]JHOKklErDa .RQXUPD 0LLU H]JEHUOHPH YE

$\OUW HWPH\EDUFNGIQ PX\D U Oda@dnmal Drafild U N ¢
OubMdgDBOGDYUDQPD YE

.DYUDP |+UM@QPWDUO YH QHVQHOHUL vOQOI

gONH |+ WesdkH ve olaylarDUDVOQGDNL LGLUONL
|+UHQPH ,vOWOODQ VX\XQ ELU VeUH VRQULI

PrREOHP :oBllimsel yaVvD YH IR Wkxlataék pProblem
o|]PH

$\Q0 JLKLQVHO EHFHULOHU JLEL V-jéicd ELC
EHFHULOHULQ ¥jerif (OHWUVHGLEWQDELU \R=
YDUGOU |+UHWLOPHVLQi@BIirGH IDUNOO LON

3.4. Piagetih Zihinsel Ge O mtHuram CBa+ O D P (P@Bidin
d|]PH

3LDJHWIH J|UBOXeIDPAQ \HQL ELOJLOHUL
organize edilmesidir. Yeh DOJO YH ELOJLOHU JLKQLQ




$QFDN JLKLQ JéhldrN(&abus H W® Hirme Kaphrak
bir uyum VD@ BeUGHIDVOQGD \HQLGHQ GHQJH N>

Piagetf H J|UH ELUH\LQ |+UHQPHVL RQXQ
ED-ODQWOOOGAOU dRFX+XQ ]JLKLQVHO JHC
DoOVOQGDQ J|] |Q*QH DOOQPDVO JHUHNHQ

t Duyu hareket evregD-2 \ D)u

T dém |QFHVL G2QHW:UDI-Ge0+*QFH JHOLUGLL
SUREOHPOHU DOJOODUD GD\DOO RODUD

* 6RPXW LUOHR®HUDGERPMPW SUREOHPOHUF
o|]*POHU X\JXODQOU

t 6R\XW LUOHPQH-U GD@Soyut problemlere de
manW O NV Dler ¥\ JXOoDQOU

*|UsOHFHEUH 3LDJHWTH J|U HaaS/etiBrEORFPX oX 1P
JHOLGLPLQGH L GiBiéide B uEEKWLD G [IQLH

3.5. Brunerfh Bul X4 <ROX\OD g+UHQ®& Arobrd DP O
d|]P#hn Yeri

BUXQHU NLULQLQ |+UHBE@HE D GHSHve RNQR Y U
OHYUHVLQLQ GH HWNLOL ROGX=XQX VDY)>
YDUOONWOU 20X \HWLUWLUHQ NeOWeU RU
GeU*QFH \DSOVOQO HWNLOHU g+=uUHdBBHQAL
kuruldu+ X LoLQ |+ LhHANEIXP JV¥ ORRIXNWBENH Q IDNW|UOF
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dikkDW HWPHN JHUHNLU g+UHWPHQ |+UHQFI
E L O Kadlar, lonun sosy?N e OWs UHO |] Hn@lidMOHULQL Gt

%UXQHU LQ |+UHQPH <]HULQGHNLYoEY&) ED
g+UHQPH @)L UR+~%0LW Bthe, deneme is41N YH PHUD
JHWLULU dHYUHVLQL DOJOODPD\D oDOC
kavramlar ve teoriler meGDQD JHWLULU OHWELNORN
|+*UHQPH GXUXPODUOQOQ WHPH@4 Gt %X
YHULOHQ RederGaiyafeNHQGL LoLQGH ROXUGDQ
HWNLOLGLU g¢g+UHWLPGH |+UHQFLQLQ PHUD
| ¥*enmesine ®DQDN VD+OD\DFDN GHUV RUWDPO
EX UHNLOGH |+UHQPH GDKD rHHWHRLQLQYH]
problemleri kendi kendineo ||[PHRQGD E\&GRXPFPUVD-+0ODL
PRWLYDV\RQ ND]DQGOUOU

g+UHQPH WHRULOHUL ELUELUOHULQL WDPD
oDOOUPDODUGD |+UHWLP \DNODUOPODUOC
kuOODQOOFRREIHPO Q|]PH mHHHOULTEMAY LegXili

olup olmayDFD+O NRQXVXQGD QHW EXOJXODU
(Harper, 2001). Demek ki probR o|]PH KDNNOQM@d® QLV
oDOOUPDODUD LKWL\Do GX\XOPDNWDGOU




%g/h0  )(1 g65(780@81'( 352%/(0 dg=0(

41. Fen g*UHWLPLQGH 3URE O KiRnmemj#H\O H
*H U Hidrio H

JHQ |+UHWLPLQGH SUREOHP o|]PH\OH LO
JHUHNOHVL Y Db Girbdisi progt@pradkilbia fen problemini,

|+UHWPHQLQ UHKEHUOL+L DhQWRBGHP i{JH®
olan konuyu daha etkili d UD NMengkFH+ KLSRWH]JLQH C
g\OH\VH SUREOHP o0o|]PH ELU |*UHWLP \]|C
SUREOHP o|]PH \|QWHPLQLQ |*+UHWLOHELOH
GXUXPODUD GD X\UXODQDELOHFH=L ezihO X Q(
GR+UX R kébl-edédek, okulSURJUDPODUOQGD \D
LOoHUL+-LQL |+UHWPHN DPDFO\OD GH=LO D
\|IQWHPOHULQL |+UHWPHN DPDFO\OD GD SUF

42. 'R+D %LOLPOHULQLQ g+UHWLSHRIpVLQC

Olmas @ereken Nitelikler

'R a bilimlerinin | +UHWLOPHVLQGH |+UHQéekhHUL:C
RODQ ra®iflér aXQOoDUGOU s$UuDuwEDGHeVEel
deG*QPH \HWHQH=+L ELOLPVH &zhindi@emd O D U
JHUOHNOHULQ D®QDRQO OPIN@L 6IMANKD D \Q
du\DUOOOON WDELL ROD\ODUOQ DQOWDH®OF
SUREOHP 0o|]PHGH EHARK:Kapti@ D) GO VO
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g+UHQFLOHULQ SUREOHP 0|]PH EHFHWLOHU
QLQ HQ 42BH®ONDRUOQGDQGE (2003) HjRJIpFdkIEH N |
LVWHU ELU IHQ SUREOHPL LVWHUVH ELU
yDNODUGOP \RO O MmakdzoiEhdd PV HXHXRQHGHQOH
o/]]PH |]JHOOLNOH IHQ GHUVOHULQ®GBEoNVON(
derece kuDQO GO0 ELU emidLHW i@ \Q Q Wlimdel
oDOOUPD PHWRWODUOQOQ VLVWHPOL ELU
GD\DQPDNWDGOU O®XRO YH hQVDO

<DUDQWOPO] ER\XQFD OHULWOL SUREOHF
EXQODUO&indeRseutedlaDbN GXUPD\O] % XQ@e&DU
bazO J+0O+<NOHU RODUDN JHoLS JLGHU g-
KD]JOUODGO+0OPO] LoLQ RQODUD Sréi2OHP O
+D\DWWD NDUUOODQ E+W+Q SUREOHPOHUL
izlenmeli ve bu tutum, bir @ GND QO ON K&i@rL BurhnDH &/ U L
ancaN YH DQFDN RNXOODUGD H=+LWLRat\RO X
okullarda EX H+LWLP ELU GHUV NRQXVX ROI
GDYUDQOuODUOGQRO HWNLOH\HELOHFHMN EL
g tenciler daha iyiG+ U+ QHE L OP H @robléhier& bivns@l bir

\DNODUOPOD XODUPDOOGOUODU %|\OBFH V
HGLOHQ VRQXo GD LULQH \DUD\DFDNWOU $

BUREOHP o|]PH VDGRIGH GHF LHO- LYHBHGH\VH
kulDQOOPDNWDEGHGH Q@K S UR E O H Pnlerioif] P H
|*UHWLOPHVL KHU Ge¢]H\GH RNXO SURJUDF
+DWWD H=LWLP |+UHWédnRrobleth® A UQ GoHi] NHD WG
NDSVDPD GDKLO HGLOHELOLU dHSQL YH




okulO DU G D | -défldrivder bik Hlarak kabul edilsettl GeU*QFH Y
X\JXODPD DUDVOQGD IDUNODU EXOXQPDNW

43. )HQ (+n¢LBUREOHPOHUL d|]PHGHR %D
g + U H&iR Nielikleri

JHQ H+LWLPLQGH SUREOHP 0o|]PH iRR®X VX
|1H O O L Ni@iteuMrdzek, 1994):

1 Prodeml H U LmeK isterler.
¥ HQGLOHULQH JeYHQLUOHU SUREOHPL o

$ )DUNOO ROPDN 1Lbah iji RGPDO LGLQOID UN
JHUHNWL+LQH LQDQOUODU

+ BUREOHP G X\s@AHiparerOIHOQQRGHYDDGBERD
problemlerV HieH

t Ciddidirler; bLUORN DODQGDQ YHUL WRSODP
%LOJL SDUoDODUOQO EL Univé& Bu\ BsnddaWw L L
DUDGD ROPDVO JHUHNHQ NeosN SDL
KDEHUGDUGOUOD

t BirmetotODUO YDUGOU

Okul SURJUDPODU QB @GRPORPNRH \|QWHPL
|*UHWLOPHVLQGHNL DPDo |+UHQFLQLQ SU
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ELOLGVHO BHPHUWARMBHMLYH EX \ROOD RQ.
SUREOHPOHULQ o|]*P* Qe NROD\ODUWOUPDN)




%g/ho0 )o=0. g65(78081'( 352%/(0
dg=0(

5.1. 'RaBilimleri @HLVLQGH )L]L+LQ <HUL YH gQ

Fizik, evrenimizdeki GR+DO ROD\ODUOQ DQODuUOOF
J|]OlerPve nice |Oo*POHUH GD\DQDQ ELU ELOL
bilimlerinin kaynD+0O IL]JLNW L B ¢ KYHHQ GAL\POU N I& PLON
prensiplerini kullD Q &ydaQ$YH <XPXUGUDN

*eQePe] LQVDQOQOQ G+ Q\DGDNL WHNQRORN
\RUXPOD\DEL®RHMWU LoJLN JHQHO N+OW-+U+Q
gereklidir. Bu sayede insanlar, teknolojinin S@ XPVDO \Du
ezerindeki etkisini ve bilimQ G khi- drilar. Hestenes (1998),

3.LPOHULQ )L]JLN (+sLWLPL $UDuUWOUPDOD
oDOOUPDVOQGD EX JHUoOH+L oRN HWNLOL
<D]DU D\QO ]DPDQGD HQ L\L |[*UHWPHOOHU
SHUIRUPDQVOD duya® 0 OPMNOGEHDQ RODQ |+
ROGX+XQX YXUJHODNPDNROQDEOU JHQHO ELL
GXUXPXQGP UHW+IPQ\|QWHPLQGH ELU DNVDN
YDUOUODU YH G+]HOWPH \Ri@rXiQ Sorumiuw P H

hissederler.

Fizik sayesinde ELUOGRINQRORMLN DUDo JHOLOW
JHOLUPHOHU G+Q\DPO]OQ OHKUHVLQLUWBH-=L
J|JOHP \DSDELOHFH=LPL] NDGDU \DNOQOP(
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G*Q\DPO]GD WHNQLN JH O LedeH/®irsdriaQamidt + X (
olayilDUO KD XDIXQ ELU WDU]GD YH VD\OFD
edilebimHVLQL VD+OD\DQ ELU JLKQL\HW ND]DQ

Fizik bilimi sayesinde bilgi ve Dbecerilerimiz artmakta ve
ELOLQPH\HQOHU GH GHYDPOO NHUGUIHGLOP
insaQOQ PDGGL KD\DWrmekld IQdDAD RQ XCH +ILK U
NeOWe«UHO KD\DWOQO GD HWNLOHPHNWHGL
\DUDWifeF Gnsak RODUDN JHOLUPHOHUH LQV
NDUUOODUWONODUO SUREOHPOHUL o]]HE
LQFHOHPH YH DD uabriGQRDQDDD RODUDN \
HVDVWOU

52.8\L %LU )L]LN g=UHWPHQLQGH 20PDVO

Fizik, insanODUOQ PXWOXOX+X LoLQ YDUGOU ¢
|QHPVHPHOL YH R QX QderdeObdiniOset QPR O D O£
(Karakan, 1991). Oys IL]JLN |+UHQFLOHULQ HQ NI
bDUOQGD JHOPHNWHGLU *¢0O-

JLJLN GHUVL SHN oRN |+UHQFL LoLQ SUREO
|+ UHe@ir izt dHUVL DNDGHPLN &R §@an @®edlerO Q (
|IQHP WDUOPDNKWE GAR.U 20REDL]L+LQ |+UHQF
sevdirilmesi ve bu korkunun kesinlikle yenilmesi gerekmektedir.

%XUDGD GeEKHNLI|HBY |+UHWPHQOHUH G-GP




*eQePe] oD+OQD \DUDUOU \DSOOD|G G 8 WP BIEX
gelenek HO |+ UH W L ReGYHD MEDEDMEED PO QO IWD GL
vVD+OD\OFOOON ELOJL GD+OWOFOOON YE
NROD\ODUWOUOFO ELU \DUGOPFO GRVW \D
kendisine bai Y XUXODELOHFHN ELW@&WQOUPDQ JL

JLILN |+UHWPé&ML aaiyWWHOQQOFO NDELOL\HWL
|+ UHQGL+LQLQ |QHPOL ROGX=X KLVVLQL
yaparak, yaiD\DUDN \DQL J|UHUHN |+UHQPH\L V
W HN QLN OH Udir.J FizikLdewihdé RIHFOHP H G D@0 \|Q
\DUGOPF @ki@GLWH®mWWOH ELUOLNWH NXOOD
\|[QWHP NRQXQXQ |JHOOL+LQH J|UH GH=LI
GXUXPX oHYUH aDUWODUO YH |+UHWPHQLQ

%URRNV YH %URRNVY{D J|UH neBSOODQG
|+ UH QF L O Helirtl H G BQ@®Q, analiz, tahmin ve
\DUDWOFOOON JlvamlarakE LyerL (Vérifl€@. N D
g+UHQFLOHULQ HusiMde NEOVIUQ IGARHWDE L Q G H
NXOOoDQOODQ |+UHWLP VWUDWHMLOHUL
dHULWOL NDYUS®WIODUQ XD\WON@EBOQO EH
|QFi+UHQFLOHULQ R NDYUDPODU KDNNC
DQOD\OUODUOQO EXOPDN LoLQ oDED VD
birbirleri \OH YH |+UHWPHQOH NDUUOOONOO
girmelerine |JHQGL UL U O ketih bigbirldrine Ao O N
X00OX YH DQODPO®@EkMDUDIUWOUPD \DSPDOI
|IHQGLULUOHU ¢g+UHQFLOHULQ LON FH
onlara ilaveler yaparak YH |UQHNOHU YHUHUHN
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NRQXODUO D\GOQOO+D NBDY¥XNHWERU®D UM
\| Q H @KV Wotudra cev8S YHUHELOPH®@M UL LolLC
zamanDQOUODU g+UHQFLOHULQ GR+DO PH
Lol QUHWLP VWUDWHMLOHULQGWKt.:VON VON
Saban, 2000).

53.)L]JLN g+UHWLPLQLQ aONHOHUL

g+UHWLP \|QWHPOHUL RUWDYOU NROGXNXDOD
RODPD]ODU I|éhone Rgdai ldlBrsa olsun onu uygulayacak

RODQ |+UHWPHQG LK LMWWLLOLQ \|QWHP ]H
GeQ\Pe®iDedOLU ELU NXUDO KDOLQH JHOPLUOUW

g+UHWPHQLQ DNWLI ELU H+LWLPRNOVQ\WVE
\|QWHDUGOU gWH \BeemDKQ GKHW YHWOFOC
katarak yel. \HQL \|QW H PeGilthektedid Gizilk Vdérsinin
|+UHWLPL &l&dk biliQPHMVL JHUHNHQ GL+HU J|
U X Q O (@kil. GS8rt) 2000):

f gsUHWLP \|QWHPL NR®D ¥ Hd. AUQGIM OB N
esDV OOQO

+t +D\DWWD LUH \DUDU QLWHOLNWHNL ELO.,
+ KLGULGH ELOLPVHO G+G*QFH WDU]O JHOLuU

t g+ Urktd/ her konu veya problemELOLP YH DNOO D
o|]]JPH\H |QHP YHULOLU




£ *|JOHP GHQH\ YH JéVIMOUBIL0\REG WNIEBU D D |

veya kanunlar buldurtturulur.
t . RQXODU P«PN*Q ROGX+X NDGDU «QLWH
t Derslerde fazlaD\UO QW O\D LQPHGHQ ED]O JHQ!

+ <DSOODQ oDOOUPDODUO @tlafiRi| xna ®Ky,U O Q ¢
kavram ve kanunlara HMI® |¥enFLOHULQ GHIWHUO
OL]JHOJH YH\D JUDILN JLEL VRPXWODUuW
VD+ODQOU

t *|Jlem ve deneOHUGHQ oONDUOODQ VRQXoC(
ID\GDODQOODFD=+0O «]H WhQGH ekéndidist O X U
*]JHULQGHNL \ikeWIWOH G Q &P

$ )LILN |*UHQHQ oRFXNODUD ILEirD® QH
\DSWONODUOQO YH QDVOO iDSWONODUO

t+ J)LJLN |+UHWLPLQLQ SVLNRORMLN \|Q« ¢
ORFXNODUOQ KHQe+] NauPDM\O®® D WIFDY D
E Daar@az, konlar dikkatle VHoLO L U

54, )L]LN g+UHWLPLQGH 3UREOHP d|]PH

ProboOHP o|]PH \|QWHPL NRQX DODQODUOQO
GUDUWODUO LoLQGH HOH DODQ GRxdB&taBLU )
\R+XQOXNXWDDQO OF-PINWDFGHIQO HU  ddsIBki N H C
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problemler. QL o|]PHN KHP GH |+UHQFLOHeodkQL S
GXUXPD JHWLUPHN Lol Q indgmukiedinel X WHN QL

BUREOHP o|]PH IL]JLN |[+UHWLPLQGH LON DU
|+ UHGQGRIREOHP o|PHOCLOHQ Nriiplerderaly N O |
ELU GH\ RODUDN DOJOODPDNWDGOUODU dR
DQOO\RUXP DPD SUREOHPOHUL o|]HPL\RU
J|]JOHPOHQPHNWHGLU <D GD |+UHQFLO
SPDWHPDWLNVHO ioif «fi2ikiékR GyHua@asd) lamk

g | bhektedirler.

+HVWHQHYV fH JJUH IL]JLN |+UHWLPLQ
\HWHUVL]OL+LQH LQDQPDN OH M-IV HROGH 1|
SHGDJRMLN DUDUWOUPD YH JHOLGWLALRH\O
KDW&D\OOOU MuBMBOBAU EXOX

PPREOHP o|]PHN GLdeHRWD GX VY K SO IEQ@iHN |+ U
D\WUOOPD] ELEXBEXEXQH@IGOU %D+FO YH DI
JJUH ELUORN |[+UHWPHQ SUREOHP o|]PH\L
glUsU %|[\O&NEDRWOPGD SUR|E@HheR ioo] hen
zamaQ KHP GH oDED DoOVOQGD Qhdita\priblé&t U V
o|]]PH EDUOO EDUOQBINBKERIEOHP KDOLQH J

hONHPL]JGH IL]JLN GHUV NLWDSODUOQGD \H
bir yoldan o|]*P* YHULM®™WPBOWHUHW P H GdetUir E X Q (
\ROGDQ o0|]*P*Qe DQODWPDNWDGOUKKRU %
HIEHUFLOL+-L JHWLUPHNWikhiGdeU prol#ari&in |L]L
DUNDVOQGDNL \DVD YH LONHOHULQ NDYUD




J H Wilekilir. *H Bkbe bir fizik problemio|]P HN r@itoblémleri
0o|]]PHNWHQ oRN GD IDUNOO GH+-LOGLU

55. )LJLN g+UHWLPLQGH 3UREOHP d|]JPH $uD

BUREOHP 0|]PHQLQ GR+DVOQD G DherdislikU D W
SURMH ROXUWXUPD rafthma lgB 1L 8 BND b R&U BL \
X\IXODQP O awdaki uehXQIDD UOQ SUREOHP of]P
ELUORN EHQJHUOLNOHU YDUGOU (Q |QHPOL
proE O H P CiHedié gerjel bir yol izlemeleridir.

JLIL+LQ NHQGLQH KDV \DSOVOQO GLNNDWI
tHNQL+L EX U&tddride@plaiaHilir: N

T Probleme odaklanma % X DGOPGD SUREOHP
WDQOPODPDODUO JHOL U Wakuki@an®O DaJIDN
SUREOHPGH DQODWOODQ ROD\ODU ]LK
LVWHQHQ VRQXo ED®HWDE OO 0l PABIRKREDIT
L o L&ekdbilecek ILJLN NDYUDPODUO \D]OOOU
N X O O D @éir@mrF D + O

+ Problemin Fiziksel Olarak7 D Q @mad3® % X DGOPGD QLF
ELU VRQXFD XODUDELOPHN LoLQ SuU]
WDQOPODQPDYO N HRWHNDINGE @& iellklero L ] L P
LHUHQ ELU GHPD\OD SUREOHP GXUXPX E

T d|]*P*Q 30DQORXXPMGIHDPGD hmplaN ve W D (
VHULOHQOHU JHUHNOL ED-OQWOODU GD
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GHQNOHPOHUH G|Q+uWeULQ-W|]9%H GQHWQI
J | WireyH F Hittaslakta denenir.

+t 30DQOQ 8\IX@BQPHIVRKDGD SODQODQDQ
gON |QFH PDWHPDWLNeRHON Blol Q@ | R QEK
DUDVO LOLUNLOHU NXUXOXU ODWHPDWL

t SHYDEOQ didmes BRQ RODUD N deGe]l ©@ LUl |
maQWONOO YH JHUOHN o]|]*P«Q \DSOOOS \

%HO DGOPOON EX WHNQLN IL]Lbk (SHNREXQOH-
0|]*OPHVL LoLQ L\L ELU GHNLOGH RUXIQQL]H
ifade etmektedir. BDGOPODUO kndeNcul@aimakQ@ U +BLHQ H ¢
ELUH\OHU NDUUGOODUDFDNODUR®proHi€nileriy H N
o/]]JPHN LoLQ EDVLWOBREDNRDUEOWQPLU
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g+ UHQF ISOUHREGHTR lohiV XQGD \DNO DérifeR, OD U (
| ¥*enPHOHULQGHNL URO<+ SMRIQXRR OP@ted\X O U |
0|]]PH ROJXVX IHQ H+LWLPI a@nlaradfONV D} QD
DUDUWOUOODQ ELU NRQXGXU lardsPamalitid N D
LUIOHPOHUG HOCQH WL LIPEh@EMa heQapafO Q" JLE
FePOHOHUH NDGDU IDUNOOODUGUDQ YH DVOO!
EXOPD\D oDOOUDQ ELU ekmnekiddw @ DS DN DL N
oDOOUPDODU VDGHFH IL]JLNoLOHU WDwo &
WDUD I®) &NOWOP«GW-U

Bu kOw@Pbund@ VRQUD \DSOODFDN RODQ
DUDuUWOUPDODUOQD GHVWHN ROPDVO DPDF

6.1. FenEs-LWLPLQGH 3UREOHP d|]PH .RQXVXQ
SUDUWHUP

*RRG YH 6PLWK IHQ H -blOMIPP Lo | TPGHD
D U D 0 W ChakNmapmsDd | FRKWr gD P O aw O U fODUC
o/]]PH DUDuUWOUPDODUO GDKD oRN EXOPDF
0[O G« = dlgiliyaliH fOHULQ EDUOQGD\VD IHQ
DUDGUWOUPDODU LVH GDKDnGRNQ*WKLQNP E
W H @ édinimL G EXOJXODUD GD\DQPDNWD\GO
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BUREOHP o|]PH DODQOQGD UGULPGL\H NDG]|
\DSOOPOUWOU 3UREOHP o|]PH 3DUDPLOFA®O S
SUREOHP 0o|]PH" R O &pbaNhce]dhit(BirLvd Wahj2000).
$uDPD@EPSW]PH EDWORNOUPDODUGD IDUN
ancak dkkDWOL ELU OUHNLOGH LQFHOHQGL=+LQG
eGLOHQ DUDPDODUGDQ ROXUXU

$UDUWOUPDFO SUREOHP o0|]PHGH GH DUDF
Burada esag QHPOL RODQ GiletiniQ §0 LEIN\Fdil IBO P H V
EHFHULOHUWRUD@ODP®KX* VRUXODU VRUPD\
DUDGW O UP D\ GG 9 OIDUBIimEsieyQanaliz etmeyi, sentez

ROXUWXUPD\O YH GH+HUO HrQRuL tipPgrobmU H o
o|]]PH\H %UDQVIRWG198H BEMOLQYPH WDQOF
KDUHNHW HW YH EDN" ,'($/ PRGHOL |UQ
DUND G D (1098,U1089)0ntpdeli il G|UW DGOPGDQ RO
$UDUWOU o|] ROXUWXU YH SD\ODUG 66&6

*eQePe]GH LVHLPHQGH ISUREI® iyl ota| J®HN LoH G L\
DUDGUWOUPDODU \DSOOPD\D GHYDP HWPHNYV
SUREOHP o0|]PH V<UHFLQH RGDNG@DQROUG G
|QHPOL ELOHUHQL YDUGOU %XQODUGDQ E
gerekli bilginLQ JLKLQGH \D Sinaddf@®@ R NDHQGHD
JLKLQVHO VeUHO GL+HUL GH ELOJLQLQ SUF
VeUHFLGLU

/HH Y H DUNDGDGODUO ki okullarésl QféD S X U
|+UHWPHQOHULQLQ SUREOHP o]]mrhsetebjl+ UHQ




diklerini DU D aW O U P O POWERDF O% XindFER Bilgisi
|+*UHWPHQOHULQL Q| Cs4 EDMHIR QL |PR DGWOUF
6LQJIDS%WUGID34 |+UHWPHQL\OH VeUGe*U+OP-
IHQ |*UHWPHQOHULQLQ VOQOI LolL mthdiXODF
\DNODUOPOQGD zZ¢bkbeOGD U &/K-NADLO®LIWLU
sonucunda genel ©ODUDN SUREOHP o|]PH PHWR
NDYUDQDPDGO+O bQobudborPdbuwbdu

WahvH DUNDGDGODUO oDOOUPDODUOQCG
dersi RNXWDQ |+ HWRHEQ@GRUDL|]PH\L QDVOO
pubawoudborPObuwOU dDOOGUPDGD |+UHWPH
YH |+UHWPH NRQXVXQGDNL J|UeimHULQ
WDQOPODQPDVO JUXS oDOOuPDODUO E
JHOLGUWLULOPHVLQH NDGD@FHORNPH\|QDSO (
g+UHWPHQOHULQ EX NRQXODUGDNL J|U<G
odX+X YH ED]O |*UHWPHQOHULQ SUREOHP
yanlOu DQADwDOY¥® oONPOUWOU

g*+rUHWPHQOHU JHQHOOLNOH WHPHO IHQ
\|QWHPL\OH |+UHWPHGH JRUODQPDNWDGOU

SUREIQPIIPGH |+UHWPHQLQ URO+<Q+ RL
|+ UHWPHQOHULQ \DUD\DELOHF MO HUM Jeo
\DSDUNHQ NHQGL Ge+<0*QFH YH GHQH\LPO}
ED+ODPGD IHMHWRHQ|+UHQLPLQGH SUR
\DNODUOPODUOQO NXOODQOUN H QelenBRsdl GHV
|+UHQPH ELOLPOHULQL GH=LUWLUPdier ]JRU>
SUREOHP o|]PH PHWRWODUOQO NXOODQPD

74| YLILN (+nde/@URIEOHP d|]PH



\DSPDODUOeWNUEBE®HROHUL YH ELWLUPHOH!
YDUGOU =DPDQ ND\JOVO \DUD\DELOLUOHU
\DSPOU ROGX=+X oDOOUPDVOQGD RNXOODUG
WDUWOuUPD\D DoPOUWOU

DK YH DUNDGDuUODUOQD \DNOBUSR®EDY
o|]]PH EHFHULOHULQL JHOLUWLUPHN LoLQ
kulanaQ ELU \DNODUOPGOU g+UHQFLOHULQ
DUDUWOUPD \DSPDVOQO KLSRWH] NXUPDV(
KDNNOQGD WDKPLQOHYGBSPYYXQM®D VYOHLL
YHULOHUL DQDOL] HWPHVLQL VRQuesinipOND
EDGANDODUOQOQ ILNLUOHULQL @GHatétnd®HQG
DoONODPDODU DUDPDVOQO JHUHNWLULU

*LUO YH :DKYD JJUH P D WdtRID wdbemY H |
o|]]PH oRN |QHPOLGLU 3UREOHP 0|]PHGH NX
ile psikoRML GH LOJLOHQPHNWHGLU YH EX
\DSOOPDNWDGOU %X DUDUWOUPDQOQ DPD
o|]JPH\H YH LOJLOL NRQ&ODUD ELU J|] DWPD

.DSWDQ YH DUNDGODPDODIWANGDQ \DSOODQ EL
DQODWOP YH SUREOHP o|]PH \|QWHPOHULC
HULGUL 6 etksila@uwOUOoPOuWOU s$uDuwOUP
GON|+UHWLP 2NXOX VOO ImNOD@OeN |+Y
*]JHULQGH \eUeWeOPGWeU 33WPRVIHUGH 'R+
<OOGOUOP" NRQOXVX GHQH\ JUXEXQGD S
kontrol grubundaVH Ge<] DQODWOP \|QWHPL\OH DU




LUOHQPLUWLU 3UREOHPhIHKPPH UHQRMLHOPH.DLL
Ge]H\OHULQH KHP GH NDOOFOO0OO+D HWNLVL

BUREOHP 0o|]PHQLQ NLP\DGDNL X\JXODPDC
Morgil ve arckDGDUODUOQOQ \DSWO+0 oDO
oDOOUPD\D J|UH |+ UHIiQF LORHKX.QO XE-+X+ NG [E
SUREOHPOHULQL ]JRU RODUDN WDQOPODPD
vH NDYUDPODUO DQODPDGDQ IRUP«OBH UL H
gerekiUHQ SUREOHPOHUL o|]JPHNWH EXQD N
\DQOWOD\DPDPDNWDGOU g+UHQFLOHU VO
VRUX LOH LOJLOL NLP\D NDYUDP DB O W
QHGHQL |+UHQFLOHULQ NDYUDPODUO GR=+
ND\QDNODQPDNWDGOU $UDUWOUPDFOODL
|+UHQFLOHULQ VHONDOYH@ FEDDO N KBP\WNOQGD
ELOJL YH EHFHULOHUL NXOODQDUDN EX |
NDYUDPODUOD LOJLOL VD\OVDO SUREOF
kauadbobuwoOurPOuUODUGOU 'H+HUOHQGLUPE
JHUHNWLUHQ VR&XFELIMWHD LQ]HE@\+NUELU NOV
VRUXODUOQO 0|]]JHUNHQ JRUODQGONODUO V|

6.2.Fi]JLN (+LWLPLQGH 3UREOHP d|]PH .RQXV
dD OO 0PHODWR E O H MetkgkPFzik g+ UHWLP ORGH
*HOLUWLUPH dDEDODUO

gQVDQODUOQ SUREOHPOHODIO @DYE&DU 0PGBI
NRQXGXU 'L+HU DODQODUGD ROGHinde JLEI
SUREOHP 0|]PH NRQXVXQGD GD FLGGL oDOC
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JLILN H+=LWLPLQGH SUREOHP o0]|]PdD KDNNX
3RO\DTQOQ\D\OPWI QD Q (MlyaV DIE).GEN Ukitap
PDWHPDWLN YH IL]JLN SUREOHPOHULQL
JHOLUWLULOHELOHFH+L NRQXVXQX HOH D
matematikle il OLGLU 3RO\DTQOQ ELU H=LW
GHQH\LPOHULQL \DQVOWPDBRWREMHP plI]PN
NROGDQ JHOLGPLUWLU %XQODU SUREOH
J]JOHPOHQHELOHQ V*UHOOHUOH LOJUDH®G
DWOODQ [maésr Qe unet,1988).

5HLI YH DUNDGDuODUO \ D S Wdérsirded U O
|QHPOL RODQ LNL JHQHO ELOLGVHOPHWEHL
*]HULQGH GXUXOPXUWXU YH LNL IDUNOO |+
SUREOHPOHULQLQ 0]|]*OPHVLQGH G|UW DG
WHNQL+L VXQPXUODUGOUNFM®WXKDPWDH HM QRO D
DQODPDODUOQO VD+ODPDGD NXOODQD®DQ
ELOJLOHU GH YHULOPLGUWLU

+XELQ YH 5LGGHOO WDUDIOQGDQ \DS(
SUREOHP o|]PH NRQXVXQGD \DSOODQ L
oboOuPPRP® KD\OL LGGLDOO\GO o0+ QN+ DP
SUREOHP o0|]*Fs KDOLQH G|Q«UW<UPHNWL +
X]PDQ SUREOHP o|]*F*s ROPDN GX EHUO VRUX\.

t Problemne ®NNOQGD™"

1 Neyi bulmam isteniyor?




+ HangibilgilHUL NXOODQDFD+OP" +DQJL SUHQ
$+ *HUHNOL ELOJLOHUL QDVOO HGLQHFH=L
+ O9HULOHQ ELOJLOHUL SUREOHP o]|]+P+-QH
T %XOGX+XP VRQXo PDQWONOO PO

$UDGUWOUPDFOODU IL]JLNoLOHUOH LOJLO
ROGX+MQ@XWPHUOHUGLU %XQODU LNL PD¢

f )LILNoLOHU NROD\FD UHPD YH\D oL]JLP

problemler arar.

+ )LILNoLOHU PDWHPDWLN LOH ED+GDUWO

LaUNLQ YH DUNDGDuoODUO 38]PDQ YH $
JLILN 3HUIRUPDQVODUO” DGOO oDOOUPDOD
deneyimli ve HQH\LPVL] DFHPL |+UHQFLOHUL

VeUHoOOHUL DUDVOQGD oRN IDUNOOOONOTL
dDOOUPDGD GR+DO RODUDN GEr®HadaROL |-
GDKD KO]OO SUREOHP 0|]G*NOHUL RUWD\D «

9DQ :HHUHQ YH DUNDGDuUODUO 3)L]
g*+UHWPHN" DGOO PDNDO H OadlakL @ablemleHeO H N
QDVOO EDuUD oONOODFD+0OQO |+UHQPHGH
etkinikkeUH RGDNODQPOUODUGOU %XQD E
0|]]*POHULQGH ELU VeUHo PRGHOL JHOLGWL
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VLVWHPOL ELU KkOH JHWL Wt ébRucundaldd b D S
\HQL \DSOODQPDQOQ ROXPOX VRQX0oODU Y&+

Ferguson-Hessler ve Jofig (1987) J|UH SUREOHP o]]l
EDUDUOVO]OONODU ELOJ e br@anixébysmibug L |

\DSOODPDPDVOQGDQ ND\QDNOD QrReDideNID G O L
konularda nitel bilgi sshEL ROPD\O GD JHUHNWLUPH
olarak, SUREOHPOHU LOJLOL DODQGDNL S
NXOODQOOPDVOQO RODQDNOO NOOPDNWDG

BloVVHU \DSPOU ROGX+X oDOOUPDVOC
NDYUDPVODQ@HWH:LSUREOHP of|]PH LOH E
RGDNODQPOuwoOU

ODUVKDOO YH *LOPRXU iD J|UH VRQ \(
JJUHYL HVNL\H J|UH oRN ID]O Dncieity @igyi P O G\
DQDOL] HWPH PHYFXW JHUOHN O a&)GoImi R R ¢
YH EDUNDODUO\OD EX V.UHFL SD\ODUPD oD
dahaetkliELU KDOH JHWLULOPLGWLU

-LQVKXL oDOOUPDVOQGD dLQYGHNL
\DSWO+0 ELU oDOOUPDQOQ VRQXoODUOQCG
QLY UYEHVL RNXOODUGD HerlgenelikleJfjdikH Q |
SUREOHPOHUL Q LeriQuirve®t&xirlen. | F&aNaOproblemin
QLoLQ R \ROOD 0|]*OGe++¢Qs ELOPHPHNWHC
PHNDQLN GHUVL YHUHQ \D]J]DU LNL SUR
uyguamaVO QGD NHQGL GHQH\LPOHULQL GH




|QHPOL |QHULOHULQGHQHWELUARN [|BWDHD
ER-PDPDNWOU

+HOOHU YH +ROODEDXJK WDUDIOQGDC
o|]]PH LOH LU EDUDOALQHUHQPH\L ED=+C
uyguODPDODUGDQ ELUL VD\OODELOLU $UDOG\
IDUNOO X\JXoversitedeL]LkH *LULG 'HUVL Y|
| + U H Q™Mb Bikik dersi),L 0 E Lgeh@ar® QO Q IL]JLN SURI
o|]]PH |+UHWLPLQGH HWNLOL ELU .\BQWHP
X\JXODPDODU VRQXFXQGD JUXSODUOQ \DS
LOJLOL WooOWDWORUWRD\D NRQXOPXUWXU g-
GetGema-\eNVHN GHUHFHGH EHFHUL\H VDKLS
ELUHU DGHW ROPDN «]JHUHXUJWXUP XiL0DWIGD
JLULG GHUVLQGH LNL NO] ELU HUNM& \D ¢
JUXSODU ROXUWXUPXUODUGOU ORGHUQ )L]
NO] ELU HUNHN EXOXQPDNWD\GO 7DubQ
|+*UHQFLOHUGHQ VOUDODUOQO +00-«cdllXSW
UHNLOGH NRQXPODQGOUP D/IDIUDD VD ~FOMIP (
LVH |[+UHQFLOHUGHQ ELU VOUDGD LMNtinGL=+}
\e] \¢]JH JHOHFHN UOHNLOGH VOUDODUO

dDOOa) KMH&® KDIWD |+UHQFLOHU GHUV NLWD
daha zengin olan bir problem]HULQGH EHUDEHU oC
g+UHQFLOHULQ GHUV NLWDSODUOQGDQ
yaraUODQPDODUOQD NHVLQOLNOH L]JLQ-YHUL
kontrol edenND\GHGHQ YH HOHUOW hdd bir@etstR @uipH U L
*\HOHULQLQ UR®PHWLGH+LKWIWDOON G|QH
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0 \D GD G|UW NH] YHULOHQ SUREOHPOHU
JUXSWDNL WeP «\HOHU o0|]*PGHQ ebxilerderQRW
bir dersten sonra yenigrdpDUD GkKLO ROPXuODUGOU

'XIUHVQH YH MDUNDGDIOBUGHQH\LPVL] IL]L
X]PDQODU WDUDIOQGDQ NXOODQOODQQSUR
\|QOOHQGLULOLUOHU +HU SURE®iém ik&QDOL
NDYUDP YH LGOHPOH LOJLOL VRQXoODUO
|+UH@HUH ID\GDODU VD+ODPDNWDGOU

=DMKRZVNL YH ODUWLQ |+UHQFLOHL
NRQXVX LOH LOJLOL D\QO |Q ELOJL\LeHUH
kOVPHQ GDKD NROD\ RODQ LNL SUREOHP
L Q FHOHPL0Wakme&Rt QilgiteriRi Odlrli fiziksel kuramlarla
LIDGH HGHQ YH EXQODUD J|UH G+*]HQOH\H:
J|JUeOPeOaW-U

OHVWUH YH DUNDGDFQUMHWILPLQLQILNN |[QHP
|+*UHQFLOHULQ NDYUDPODUO GRitabdk ELU
SUREOHP o0|]PH EHFHULOHULQL JHOLGUWLU
$UDUWOUPDFOODU \DSPOU ROGXNODUO o
\ROXQGD KHQ+] \R@XQ+EHQBIQEEDU LR SURE
becerileriniJHOLUWLUPH\L DPDoODPOUGODUGOU

ODORQH\L&D]OUODPOUG ROGX+X 35HVHDUFK
3K\VLFV' DGOO NLWDSWD IL]JLN H=+ RWIDRLIN
\HU DODQ NOVOPGD <0 WHPRHBLELQFFL E4O?
SELUH\VHO IDUHNOQGHNDMIIWOQWOOO RODUDN




E|O*PGH |+UHQFLOHULQ SUREOHP o|]PH EH
|QHULOHU SHGDJRMLN PHWRWODU «]HULQG
NLWDSODUOQGD rt EXPLNQ DSU REWB®GBULQLQ
gerekWL+L NRQXVX HOH DOOQPOuWeddlerinhoe«Q
SUREOHP 0|]JPHGHQ QH DQODGONODUO YH L
Thacker \H DUNDGDGODUO \D]JGONODUO
DUDUWOUPDAKY Yf(H RHWRWODUD GD\@m®d RO
0|]JHQ JUXSODUOQ SHUtAUPDQ@QOBPDOHQDP KD C

+ROODEDXJK \DSPOU ROGX=+X GRNW
MinneVRWD hQLYHUVLWHVLYQGH )L]L+=H *LULU
problemo|fhe LU ELUWNEXQD D\OUPOUWOU YH EX
NDWOOOPOQO L QdnthO HuRalizi Wedilthesin8eU Rfizik

NDYUDPODUOQOQ YH LONHOHULQLQ URO-Q
BUREOHPOHULQ of|]*P DuUbDPDODUOQO JHC
puanlaQGOUPOUWOU %X VD\HGH o]|]*P VeUHF
\|QHOLN |QHPOL ELU DGOP DWOOPOUWOU

:HOOV YH DUNDGDuODUO OLVHOHWGH I
hale getiiPHVL LoLQ \HQL ELU PHWRW WDVD
DPDoODPOUIOOHUBOUWDROQDHP ODPDN DoQ®NODP
ILJLNVHO ROD\ODUO NRsGWURRKGH®EHN R OLXC
NXOODQDUDN IL]JLNVHO G+Q\D\O D Q Q0P@GINY
3L0 ELUOL+L” YH SUREOHP 0|]PHQLQ DSD\UG

Koch YH (FNVWHLQ ILILN H+LWLPLQGH
RODUDN EDPEDUNDG LEIND WNGRHQXLD oHNPHNW
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SUREOHP 0|]JPHGH RNXGX+XQX DQODIRD EF
GXUPXuODUGOU 2QODUD JJUH SUREOHPOHL
iyi aQODPDN JRUXQGD\0] 9HULOHQOHUOH
HGHELOPHOL\L] ¢ SJURE®HPNOLRBPEGRN |[QHP)
EHFHULQLQ KDN HWWL=+L GH+HUL J|UPHPHYV

Reif NLWDEOQGD E+W+Q ELU E|O+P+ IL]
D\OUPOabWH®U SIWON DGOPODUGD Qu th€OL E
JHUHNWLUHQ J|UHY t QRO DD NV V@@ P PHP®D i\
GXUXP VXQGX+X J|UsG¢sQes DoONoOD EHOLUWEF
D\UOOPDNWDGOU

/HRQDUG YH DUNDGDUODUO oDOUPDGDDSV®
0|]]PHQLQ |+UHWIEQPHVYV+UHWIL® VWUDWHML)
Modele JJUH |+UHQFLOHU |QFH SUREOHPL QLW
ilgili kavram ve ilkeleri belirlerler ve son olarak matematiksel
EHFHULOHULQL GH NXrf20D DD DW Od] P HO DHD
SUREOHP o|]PH VWUDWHMLOHUL InGchnaGR + |
XoDuPOuoDUGOU

%ROWRQ YH 5RVV |*UHQFLOHULQ I
becerieULQL QDVOO JHOLGUWLUHELOHFHNOH
\DSPOUODUmON DUDGHDUPDFOODU SUREO
\|QOHULQL wbuwourPbuobDUGOU

Bagno ve Eylon (199 |+UHQFLOHULQ SUREOHPO
NDUGOODUWONODUO \HWHUVLLGUNGEL o
JJUPHNWHGLUOHU %X HNVLNOLNOHWL JLC




WDUDIOQGDQ ELU H+LWLP PRGHOL |QHULOF
grubunda yer ala+UHQFLOHU GL+HUOHULQH QD]
ELOJL YH SUREOHP o|]PH SHUIRUPDQVO ED
VD+ODPOUODUGOU $UDUGW Odi&.D2R@Y fixikteG D K |
JHOHQHNVHO |+UHWLP \DNODUOPODUD

\DSOODQGOUOOPDVOQD \|QHOLN \HQL ELU F

+XIIPDQ \DSPOUGU ROGX+X DUDuUWOU
|*UHWLPLQLQ OLVH |+UHQFLOH Udaudyx G DN
HWNLVLQL LQFHOHPLGUWLU $\UOF DDBOXSOD
kavramsDO DQODPDGDNL HWNLVL DUDuUWOUOO
|+UHQFL \HU pDoPOuwobOU 'luw vOQOIwD

QDVOO NXOODQOODED+YHUDONNOQ B BLHL
NXOooDQOOoOPOUWOU 'L+HU G|UW stréeléril WD

NXOODQOOPOUWOU dDOOUPD |QFHVL YH VF
performan®ODUO YH NDYUDPVDO DOJOODUO |C
SUREOHP o|]RHDUBQOQP SUREOHP o]|]PH

EDNOPOQGDQ ILJL+L DQODPD W NDW DISEL
JJUH GDKD ID]JOD DUWWOUGO+0Q0O RUWD)
DOJOODPD EDNOPOQGDQ KHUKDQJL ELU I
ED+O00 GH+LOMWDOBRAUWODUG YH HUNHNOHUC
|*UHQFLOHUGH LVH VWUDWHWMW.OMHUGI) GIDKN
ROGX+X VROQXFXQD YDUOOPOuUwWOU

%ROWRQ YH 5RVV 3g+UHQFLOHULQ )L
d|]JPH %HFHULOHULQLQ *H Odr&wIGUDL OFPLHMIG FD
RNX\DQ *QLYHUVLWH IL]JLN |+UHQFL@HULQL
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o|]]PH EHFHULOHULQL QDVOO JHOLIUWALNGO N
Oud+0QGD wDbuwbdudorPObuwbdU $\UOFDOEX
HWNLOL RODsELOM HOH NAROQPOuUWOU

1HWR YH 9DOHQWHXSHE6GF .RQIHUDQVOTQG
bildirisiQGH IL]JLN H+LWLPLQGH SUREOHP o0]]
. XUDPYD GD\DQDUDN HOH DOPOuUWOU

Dhillo Q oDOOUPDVOQGD ILJLNWH NXO¢
stratejilerindeki biH\WHO IDUNOOOONODU {4 ADLQBGH
*QLYHUVLWHGH LNL GFONWBQU YG| UMD WM VE
|+UHQFLVLQLQ VHVOL Ge+<0*QPH SUREOHPC
VWUDWHMLOHUL J|]JOHP YH U|SRUWDMWONKXO
biUH\WHO RODUDN G|QPH GLQDPL+L LOH LC
$\UOFD JHOHFHNPHUREBOHOFOHULQH OuON W
\DSPOUODUGOU %X DNWLYLWHRHEHOHR]RPPI@F)Y
DUDVOQGDNL IDUNOOOONODU O | $ WHOUFDH |
14 aktivite genel metotve ®REOHP o|]PH VWUDWHMLOHL

1999 y0OOQD JHOLQGL+LQGH OF'HUPRWW YH
ROGX+X ND\QDNoDQOQ IL]JLN H=LWLPL D
KDNNOQGD JHQLG ELU ELOJL YHUPLGWLU
\DSOODQ DUDUWOUPDODU GD oDOOUPDGD \}

Kibble (1999),3)L]LN 3UREOHPOHULQH .DUUO <DN
oDOOUPDVOQGD WHNNXOBIDWOSAUREMNH P +UHQF
LIJIOHGLNOHUL o]]*P \ROODUO @Qlérak] {glObirP OH F
SUREOHPGH ELOH oRN ID]OD o|]*P \ROC




NRQXOPXUMAROHBUREO|]*POHULQGH il&xed VI
SHN oRN 0[]*P \R O XreRedPe\OMHFBEQPHOLGL U

%HQ]JHU ELU oDOOUGUPDGD 7DR ILJLN S|
VOQOI LoL X\ JXODPDODUGD VDGHFH WHN E|
VDNOQHBOD@®H GXUPXUWXU %|\OH ELU \DN
SUREOHP o]JiRrrfhi oW UDVWBRMHVLQL YH RQODUC
YH LONHOHUL DQODPDODUOQO JRUODUWO!
|+ UHQFLOHULQ SUREOHPH IDUNOO kivee®O D U
YH LONHOHULQ IDUNOO \|QOHULQLQ LW\LFH
JJUsGOHU JHOLUWLUPHVLQH \DUGOP HWWL=
olarak inceldLS NDUUGOODUWOUPDOBHPMD @ W EN
JJUPHOHULQL ROOYQOQPRDNWOGRGBO+0Q0 Vv

Yerushalmi YH DUNDGDGODU @O D U Q QA jwWOH\W P
\HWLOVELOHPOHULQ LQDQoODUOQO YH UR
DPDoODPOGWOU %X oDOOUPDGD SUREOHI
EHFHULOHULQL JHOLGUWLUGL+L VDYXQXOPX1

Kuo ve arkadDaODUO OLQQHVRaMDFizikQLY F
(+LWBERDUWOUPD *UXEX eRMDIUPLNN  EQQ yFHILHU
SUREOHP 0|]PHQLQ |+UHQLORsUNda neHdehl U H \
EDUDUOOO ROGX+XQX WHVSLW HWPH\L K
JHOLGSWIrUPL GO

-RKQVRQ |+*UHQFLOHU I ©QUH QLGLHN OIHULLL
beceriler R+UXOWXVXQGD \DSOODFDN QLWHOL
NROD\ODuUWOUPDN DPDFO\OD ELU oDOOUuUPL
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JUXSODUOD \DSOODQ S U&RKD MM 0 L]®6 HX GIXWD
0N JUXS®HWIERQPDQV EDNOPOQGDQ E-«\¢]
DQOoDuUbOPOUWOD

&URXFK YH O0D]XU \DSWONODUOtmDOO U
X\IJXODPDODUOQOQ VRQXoODUO +<J]HULQGH
|+*UHWLPL XaQXODRGOMNW QLWHOLNOL SUI
uzmanD O 0GO+0Q0 JIVWHUPHNWH @igdsa W D G N
$OHL[DQGUHYQLQ |+ UHQFLOHUWygQn HG L
ELU ELoLPGH X\JXODPD\D G|NPHOHUL NRQ)»
fizik problemleri *]JHULQGH oDOOuUOOPOG IafiH |+
|IQHULOPLGWLU

+HQGHUVRQ YH DUNGD®MNODINOO DUDDWOUP D
GHUVLQLQ KHGHIOHUL YH |+UHQFLOHULQ S
DUDVOQGDNL LOLGNL LQFHOHQPLLadKU $
|+*UHQFLOHULQ GHUW¥|QPHNOMHG H OS UGB E OWHRPU X
*HQHO SUREEFHWILIOHULQL WDUWOUOUNHQ
GHUV LOH ND]JDQGOUOOPDVOQOQ P+PN-Q

H+LWLP V<UHFLQL NDSVD\DFDBPDX® MDGH
YXUJXODQPOuUwWOU

Henders®@ YH DUNDGDHIOMBSA ONODU O OHFPDNAD |
|+ UHQFLOHULQ GHUVOHUGH SUREOHP o0]]P
IDNe OWH |+UHWLP «\HOHULQLQ J|U<GOHUL D
KDULWDVObLRHWINHIOL] NXOODQO pmilenw O U




o|]]JPH\H oDOOUGOUNHQ YH |UQ HKén, oprpplRi® H U G
o|]PH\L J|]JOHP \ROX\OD |[+UHQGLNOHUL J|U-¢

HelletU YH DUNDGDuODUO 3(+LWLPFLO
g+UHQPH .RQXVXQGDNL evl @@ QG UDP HYOH
makalelerinde, yap ODQGOUOOPOU P+-ODNDW YH NI
amliz ssUHoOOHUL NXOODQOODUDN |+UHQF
X\JXODPDODUO HVQDVOQGD SUREOHP o]]F
GH+HUOHQGLUPHOHUL «]HULQGH GXUPXUGOD

HenderV R Q KDJOUODPOU POGX4R IBVRNWNGRL
*LULG GHUVLQL @iliKHGHN OMDMUDPRODUOQDOQ
\|QWHPL LOH |vUHQLORKML\D UDFAIQEPNLW L
LOHULVLQGH \D\OQODQDQ 6L@QKoDO O u DDA
SUREOHPOHUL 0|]JPHGH VH]JLOHULQ |QHPL
LoLQ pohHPQHU ILJLN |[+UHWPHQLQH VX
|*UHWPHQOHUL |+UHQFLOHUGH NDUuUdOODAU!
VRNPXGOWXU g+UHWPHQOHU NOVOWOO ELU
JRUOXN oGiHN WHOM®H VLVWHPDWLN EL#rr\ADNO

MDUNRYD YH 6SD]KDNLQYLQ 3)L]LN
d|]JPHQLQ 5RO« DGOO ELOGLULVL ILJLN H:
\DQD \DSOODQ oDO Oai ®IDMIWDN ®L D@ WNONP
WXWPDNWDGOU

Trumpower (2003 WDUDIOQGDQ KD]&dD{FRQ G
DODQOQGD \DSOODQ IDUNOO SURHMP o]]F
JLKLQOHULQGHNL ELOJL RUJDQL]DV\RQXQX
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'DKD |QFHNL oDOOUGUPDODU SUREOHP o]]f
|+UHQFIGHQUH\QP VL] NLUGL O Bhd Fhzla|hildgilye\sBhpH F H
ROPDGONODUOQO D\QO ]DPDIHANL EXHEROJ
HGLOGL+LQL J|VWHUPHNWHGLU dDOOUUPD
VRQXoOWU8DGWEREOHP o|]PH X\ip Kréb2RIBro D U
yerLQH IDUNOO WU G t@mIHAYVR EXCHFPHNHNIH: LG U U

6KDUPD YH DUNDGDuUuODUO | + UBIW OO 19!
\|[U*QJHGH GRODQDQ X]D\ JHPLVL LOH LOJLC
cevaplaUO LQFHOHPLUOHUGLU .X00DQOODQ

DoONODPD JHUHNWLULMLE noPVDHPRMWLKID QU
JHUHNWLUPH\HFHN WDU]GD KD péoblenzed G0
YHUPLG ROGXNODUO FHYDSODU LQFHOHQ
\| QW H P O H U IL QIRHLGI MG W

Anzai ve Yokoyama (1984), yay P O D G O Nax&elendE, LidsnelP

fizik problemlerini o|]JPHGH NXOODQOODQ ]JLKLQVH
GXUPXUODUGOU )L]JLN SUREOHPOHULQL o]]
|+*UHQFLOHUOH LOJLOL RICPIOWMNWD B L 6ORM @\
DUNDGDuUuODUOQD JJUH IL]JLN SUREOH
birisiioLQ HQ J]RU RODQOQ \HQL SUREOHPLQ
verlenyHQL ELOJL\OH HVNL ELOJLQLQ ED+GDU

.XR \DSWO=+0O DUD uid firik pisiidendrdi |+ U
o|]]PH V*UHOOHULQL L]JOHPLGO SUREOHP o]]
PeledattDUGD X\JXODPD\D \|QHOLN oDOOUGPDC(
YHULOPHVLQL |QHUPLUWLU




JUHLWDV YH DUNDGDuUODUO oDOQUPDC
|+ UHWPHQOIL]ILN SUREOHPOHULQLQ o0]|]*P+Q
kaYUDPODUO DO0OJOORP IYeDLU JQUH YOHU DEHDVO@ ID(
|+UHWPHQOH \OOOON EXKUIXOWH\W PP Q OQK\
\DSOODQ \¢] \¢]JH U|SRUWDMODUOD YH VC
topODQPOUWOU B6RQX0oODU KHU LNL O|+U}
DOJOODPDODUOQGD WyguBRREDVEQ GJP HD U |
ROGX+XQX RUWD\D NR\PXuWXU

Henderson ve BNDGDUODUO \DSPOU ROGKXI
|+*UHQFLOHULQ SUREOHP aQ@dPePBULQHUL
GXUPXUuODUGOU 3XDQ |+UHQFL\H vOQdOIw

mesajlar verm&§ WHGLU 2\VD DUDUWOUPDFOODU
GD\DQDUDN |[+UHWLPLQ KHGHIOHUL\OH YH
E+«\eN IDUN ROGX+XQX RUWD\D NR\PXUODUG
VeUHFL WDP RODUDN GH+HUOHQGLULOPLUG F

Hsu YH DUNO®OoDOOUPDODRBQIE® o|]PH LO
JHQLG ELU ND\QDNoD VXQPXUWXU %X oDO
o/]]PH DUDUWOUPDODUO OLWNOGDW DU-@BP ]
.D\QDNoD SUREOHP o|]PH DODQOQGD ED]O
ILJLN H+LWLPL DUDuUWOUPDODUOQD |QHPOL

:DUG YH 6ZHOOHU |+UHQFLOHU LoLQ KD]C
ILILNWH \DUGOPFO RO XIsrdR @RDiatper(Qod). LQF

6RQX00DU L\L \DSWREIHPI:RAIIROgéarekls
noktalara odaklanmal® QO VD+0DGO+0QO0 J|VWHUPI
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uygun SRUX |+UHQFLOHULQ EHOLUOL ELU \HU!
RQODUOQ ELOGLANBUDQGEHR+ UXOQRNWD\D

$\UOFD L\L \DSOODQGOUO OrPrerizes pydRIEMIdHi P O H
dakD L\L o|]]PHOHULQH \DUGOPFO ROPDNWDG

%D]O oDOOUPDODUGD GD SUREOHP 0o|]PH
ROGX+X GD DUDUWOHONO®O i WREX oyaD UoR N
6ZHOOHUYLQ oDOOUGPDYV Gehelarak @ and GWORE D
GDKD SHuL VOUD o|]*OP«tWeU 7HNUDUO
omBOOGONOD JHUL\H G|Q+S EDNPD H=LOL

SUREOHPOHU *]HULQGH oDOOUPD H+LOLPL
2001).

dRN D] DUDUWOUOGRRQX BIDU NmollMiEid N
0|]*POHQPHVL LOH LOJLOLGLU .DUPDUON
SUREOHPOHU EDGODQJOo YH VRQXo BDUDPEL
OHULQ L\L WD QGFRHINWIDPDVEDUPDUON SUR
\eUsWPH RUJDQL]H HW®bulania. baiRiXikld@o «W
P FDGHOH HWPH G+JHQOHPH ND\QDNODU
WHVSLW HWPH JLEL NDUPDGON J|U-QHQ EL
ELOLQPHVLQ HnWDON HQRBUHP 0|]*POHULQL(
ile ilgili becerileri tam olarak @ V O O J HiMilinmwrhedkteldi H +




6.3.UELUOL+-LQH 'D\DOO 3UREOHP d|]PH .R
20DQ dbDoOuPDODU

+HOOHU YH DUNDGDUODUOQOQ \D S\
derslerde ve laboratuvarlardall ELUG®DRYR. QB JUXSODUGD
SUREOHme stidtejisine §UH oDOOuPO U@ Dhed O U

RWXUXPODUGD KHP GH ODERUDWXYDUODU
RQODUD D\QO JUXS «\HOHUL\OH oDOGUUPD

SUREOHP 0]|]*P¢Q+Q ELUH\VHO@uNXYHRQPPQkK
RUWD\D oONW2diOQO JIVWHUPH

Tudge ve Carusq1989), \OOODU ER\XQFD RNXO |QF
bLUuOL-AmM®OO R\XQODUOD |+UHQPHQLQ ¢
|QHPLQLQ YXUJXODQGO+0QO LUELUOL=+LQH
HWNLQ |+UHQPH\L GH VD= QBGKruG Q O DA
ROGXNODUO oDOOGUPDGD Neo*N ORF)
o|]]PH VeUHOOHULQL GH DUDUWOUPO rAMUHG O
GD\DOO JUXSOONQ@DHWNLQOLNOHU WDUWO
vermeNWHQ oRN W Dundel YokrOHHOIE B EEZQPOuW O U

Tinhle ve Good (1 NLP\D SUREOHPOHULQL o]
JUXSODUOQOQ NXOODQOODELOHFH=+L |QHU
pasiflikten kutDUDUDN DNWLI ELU |+UHQPH RUWD
|+UHQFLOHULQ SURE@BPIPHRM EBELU $\UOF
guS LOHULVLQGH ELUELUCkHlena@k soruRGHO
VRUGXNODUOQD YH DQDORMLOHU \DSDUD
NDQOWRQXOPDNWDGOU
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&OHDUZDWHU YH DUNDGDUGODUOD zZi\DSW
deneyHO oDOOUPD\OD VOQOUOO LU WD®/IPQ QL
|QHMrlve LG ELUGDRYDRQ® SUREOHP o|]PHQLQ EI
VXQXOPXUWXU hXO@MHOWIRWAD ULO\OD SHUIR
J|JUsOP«iW+U WUSEQURL&LOHU DUDVOQGDN
WRSODPOQD VDKLS ROPDNWDQ RUWD\D o0
WHRULN YH GHQH\VHO RODUDN RUWD\D NRC

+HOOHU YH +ROODER®DKO ELU\DBWOWOU
anketinden elde edilen bilgilere dayanardkii Eib&J@yald JUXSOI
SUREOHP 0|]PHQLQ oRN WDWPLQ HGLFL RO
*LULO GHUVLQGH |+UHQFLOHULQ VL
DUNDGDUGODUOPOD larD&Wid -kGnBsuny Dablakh@ndsP D
\DUGOP HWWL ~ FHYDEOQO YHUPLUWaU
NOVPO GD ROXPVX] J|Uell ELOGLUPLGWLU %
RODUDN \DSPDN WHN EDuUOPD \DSWO=+0OP \
\DUGOPFO ROGX ~ ILNULQH NDWOOOUNHQ
RODUDN fX LVH ROXPVX] J|Ue0 ELOGLUF
3*UXS oDOOUPDVO YH SUREOHP o|]PH NRQX
ROGX +HU JUXSWD SUREOHPL wWDUwWOuUDU
\DSOODQL4KIHBLUH\LQ DVOOQGD ELUELUL\C
JIVWHUGL ~ GHNeyaeH BENUV [LOIHQPHVL JHUF
GH\L WHN ELU FePOHGH RUWD\D NR\PXUGUWXU

Chang ve Lederman \DSWONODUO obDOOUPD\O]|
HWNLQOLNOHwp LMOEDWIIHEIDQLQ |+UHQFL
*]HULQGHNL HWNLOHU%RQXQUDNWIRIPAOD OG




RNXOGDQ LNL |[+UHWPHQLQ JLU @hi-darakow O
VHoOLOPLGWLU +HU ELU |+UHWPHQ VOQ(
\|QWHPOQHEUOBGHPARAED |+UHQPHQLQ ROPDGO
GL+HU LNL VvOQO I @@ya®mm U & UHIQPHLHL GH\DCO
izlenPLUWLU

3ORHW]QHU YH DUNDS®OODRMDGXNODUO DI
ELUOGDLAQRB O |+UHQPHQLGDY B Olén BYRBE@-+1Q0
ELOLUVHO \|Q+ * ]JHULQGH GXUPXuODUGOU

.Ro \DSWO+0 oDOOUPDGD IDUNOO
|+ UHQFLOHULQ PDWHPDWLNVHO SURBOHP
LQFHOHPLGUWLU $UDDNDO O DS UREEBIHPO b HP®IF
|+ UBQ@IFH\VHO SUREOHP o|]PH \] @WelcRdksel |+
\|QWHP LOH |+*UHQFL H+LWLP JJUHQ |+
6RQX00DU LGDEDOOL-SIURE O Hhi ud |Birelysal| Q W
SUREOHP 0o|]PH \|QWHPL LOH oDOOUDQ JUX
0tPH SHUIRUPDQVODUOQOQ DQODPOO G-
JUXEXQGDQ G DalaMayaNaiiSNRRIGX+XQX RUWD\D

SaUOWDU WDUDIOQGDQ \DSOODQ ELU oL
VOQOIODUGDNL EDUDUOOO YH EIRQIBUOINOD L
|+UHQPH VWUDWHMLOHUL WXWXPODUO Y]
sonuoWD LUELUOLNOL |+UHQPH \DNODuUOPOQ
OHKLQH JHOHQHNVHO \DNODUOPOQ X\JIXO
DQODPOO ELU IDUN J|JOHPOHQPLUWLU
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Tommarello ve arka® GO D U O \DSWONODUO ELU
da\DOO SUREOHPIled MePetd@ RERMNOHUL «JHULQ
prRJUDPO JHOLUWLUPH\L DPDoODPOUODUGO!

$N\eUHN 7D\ WDUDIOQGDQ \DSOODQ ELU C
Y H VOQO!I 6RMHI LQIGHI LMW HQFLOHULQ
EHFHULOHithie@el LUHEL U\WdyalOQ H+ UH Q Rt L Q
NRQXVXQGD |+UHWPHQ Pe<IHWWLG YH X]PD(
sonuclQGD |+UHWPHQ Pe«IHWWLGO YH X]PDQOD
o|]PH EHFHUL Qe LkphusuddhOL i E L U 0GB \DAHO
|+*UHQPHQLQ HWNLOL ROBrisentciii MiD Q G B FEQ.(

<O00GO] 3RVOXR=+0OX wDUDIOQGDM \DSC
PDWHPDWLN GHUVLQGH SUREOHP o|]PH EH
ELUOdayalO@H|+UHQPH \DNODUOPOQOQ HWNLO
LO ELUGDYRQ® |+UHQPHQLQ JHOHQHMNKNHO \
ROGX+X VROQXFX RUWD\D oONPOUWOU

.Ro YH %XOXW wDUDIOQGDQ \DSOODQ
GD\DOO YH HeRJI|VHO\BQUWHPOHULQLQ HWNL
MatematiNVHO SUREOHP o|]PH SHUIRUPDQVOD
GD\DOO® YH ELUH\VHO SUREOHP o|]PH \|QWH
JHOHQHNVHO \|QWHP JUXEXQXQ RUWDOD
DQOBPIHNLOGH GDKD \eNVHN EXOXQPXUGW XL

Holmes ve Heather (2 DUDUWOUPOQERVEID o RRNXNO
SUREOHP 0|]PHGBIURIOGQML\RWWD\D NR\PD\O
dDOOUPDQOQ VRQXoODUO RNXO |QFHVL ol




SUREOHP o|H@#-OHWNIL®H GH YDUROGX=+XQX
IDUNOO FLQVL\HWOHUGHNL kild&® FIX(N OBPLUUDQ
\DSPDODUOQGD FLQVL\HWOHULQLQ RQODL
ooPDGO+0 \D GD QDVOO ROGX+X NRQXODU
voodbuobdbacdu

Kaptan ve Korkmaz (2002b \DSWONODUO oDOOWPDG
GHUVOHULQGH LUELUOLNOL SUREOHP o]
|+*UHQFLOHULQLQ \DUDWOFOOON Ge+]H\OHL
$UDGUWOUPD GHQH\ YH NRQWURO JUXEX R
JHUEOHWLULOPLOWLU .RQWURO JUXBHRIGD I
PHWRW R@dDQe deesN HWDEO PHUNH]OL ELUH\V
\DNODUOPO X\IXODQPOUWOU 'HQH\ JUXEX
o/]]PH \DNODuUOPOQD GD\DOO ELU uplapdgki UH W
|+*UHWPHQ YH |+UHQFL |JHOOLNOHUL EHQ]H
yaraWOF O GEHPIRULOHUL DoOV deiteD @upH Q H\
DUDVOQGD DQODPOO ELU IDUN EXOXQPXUW

7DJJDU YH 7UDYRU \DSWONODUO oDC
JJUHMDHWDPDPOD\DQ WDNOPODUOQ JHUoOH
«\HOHULQLQ GigiipperigOROQRVODWID NRQXVXQ
yaSPD\D oDOOuPOuUwWOU

GUELUOL+LQH GD\DOO SUREOHP o0|]PH <]JHU
ROPDN DPDFO\OD 4XLQ Y Hbir-GRUE YeRaDetin
SUREOHP o|]PH E D uD tdcalveikisinde éngrn®lddiliel |
L oL @29- \0boobud DUDVOQGD EDVOOD
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LQFHOHPLGUOHUGLU @QFHOHPHOHU VOUDYV
|Q*QGH EXOXQGXUXOPXuUWXU

t 8 UELUOU@dkapet, ND

+ 3UREOHP 0|]]PHGH SUREOHPOHULQ WeU-
t . DWOOOPFOODUOQ \Dubd

t+ %DVOP \000

+ $UDUWOUPDQOQ EHOOWELU E|O«P+Q+Q V
+ $SUDGUWOUPD PHWRGXQXQ NDOLWHVL

6/]] NRQXVX DUDuUwWOUPDFOODU oDOOUPD
GD\DQDUDN IDNW]|UO Hé\LFUDNDAQVG D NQ. 3HN@ VE
\DUO" ROGX=+Xepdt. EHOLUWPLU

Yeung ve arkadaODU O XOXVODUD lebrdeéki |L]LI
NRQXODUGDQ \ROB+a&NPBDNH UL LNGDQYD O®
JUXSODU KDNNOQGD JHQHO EINfD ERO®IQ DY
6RQX00ODU ILNLU YH PHWRW O Dd¢@d@sidizikv O O
|*UHWPHQOHUL DUDVOQGDNL HWNLOHULPC
KDNNOQGD GHWD\OO ELOJLOHU VXQPDNWDC(

%XFNPDVWHU 3S3UREOHP d|]PH\hdgg+UH)
(OHNWURPDQ\HWLN 7HRUL\H *L UekhikiBriiu VL Q
|+ UH Q PiiverbiteskLQFL VOQOI |[+UHQFLOHULQH
konusunda kendi deneyimleL DQODWPOUWOU %XQD J




GHUVLQ EDUOQGD ELUHUravibl @D SRMREOQBI® W
0|]]*POHU «UHWLUNHQ G|UW |+UHGQ Fdpmak/ D KW
L& PRWLYH HGLOLUOHU 2WXUDQ |+UHQFL
oDEDODUO HVQDVOQGD KHUKDQJL ELU JRUC
verme konusunda yetidi UOHU %X VeUHo NDWOOOF
NDUGOODUWONODUOQGD \D Opadigme OiffikieG O N «
IDUNOO o|]*POHU *UHWHELOHFHNOHUL ILNU
|+UHQFLOHU VOQOI DUNDGDUODUOQD G|Q:
o|]PHNMIVXQGD LVWHNVL]NHQ ELU \D GD LNI
ELUOR+XQXQriukiera kU u P DUWONODUOQD 1D
QRUPDO ELU GXUXP RO Gdir=BqKmadd B0 O F
WHNQL+LQ ELU |[*UHWPHQLQ |*UHWLP WHI
yamsUOO RODELOHFH=LQL UDSRU HWPLGUWLU

BUREOHP d|]PH 3HUIRUPDQVO YH ®URE
(WNLOH\HQ )DNW|UOHUOH g0OJLOL 20DUDN

JHQ H+LWLPLQGH |+UHQFL EDuDUOVO YH
DUDVOQGDNL LOLUGNL r&DWGRINQ DD WADWPE
EXOXQPXU YH DUBIeNWS Cliapprita198;UChisppett

ve Russel, 1982; Saunders ve Shepardson, 1987; Geban et al., 1992;
HallR X Q +HUURQ YH *UHHQERZH 0l
0o|]]JPHGH EDUDUWEOMOGROWQ]NDIAL+L ROGX+XQ

¥ 7 HP H OCeklet \ealkeleri iyi yorumlarlar.

¥ SBUREOHPOHU LoLQ X\JXQ UHNLOGH ELU 1
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t ProblemleULQ HOHPDQODUO DUDVOQGD PDQ!
LILQ YHUHFHN JHQ KD LINQ@QGIP QD NXOWDI

$+ BRQXFX GH+-HUOHQGLUPHN YH J|]JGHQ JH
veonD\ODPD WHNQLNOHUL NXOODQOUODU

Harty ve Matkin (1991), fen derslerinde REOHP o|]PH\H HWHN
IDNW|UOHUL DUDGWOUPOUODUGOU %X DI
duruOPXUWXU %LULQFLVL H+LWLP BWRJUD
LOHUL+LQ VYQOOPODW GQPO®*N RODUDNMCSIHOLU
|+UHQFLOHU DUDVOQGD \*NVHN Ge+]H\GH DU
LoLQ KDUFDQDQ ]DPDQGOU <oro®GMHP JH I |
HWNLQOLNOHUL LoLQ KDUFD@&DWHJDEBQGH
kitabOQOQ SUREBBHPH \«NVHN G +]HdidBdiile@pr G+ QF
JHOLUWLUPH\H X\JXQ ROPDVOGOU $UDuWC
\DNODUOPOQOQ |+UHQFLOHUGH ¢HOHQPHU I
|+ UHWLP VeUHFLQGH SUREOHP o|]PH\H D-
vurgulanP O tw O U

Huit W 0D O O (P DV Qree@;hilidn Ra=da bildmeyen

engellerOH KHGHIH JLGHQ \ROOD UGLPGLNL G»
DUDVOQGDNL IDUN@EePB IN>-OUBIFD RO DUPN W]
*HQHOGH GXUXP GDKD |QFH Wwbw.u¥aodaud O
JHOPLO GHQH\LPOHU EiR<+ WXIGRPQ\REHXO GUHW
RODQDNOO NOOPO\RUGXU $UDUWOUPDFO
NDUDU YHUPH PRGHOGMMUL *]JHULQGH GXUPX




=DMFKRZVNL YH ODUWLQ eNEligI&VIIR O D U (
matematik gibi ntel SUREOHP o|]PH X\JXm@p#iv® DU O
GHQH\LPVL] |[TUHQFLOHU DUDVOQGD ELOLG
HWPLUOHUGLU

*DEHO YH %UXFH n kLAY HSQUARBMHROH U L
becerileri konusunda on ki OOON D UD uWDBDWPDOWBD QP B
SUREOHP o0|]PHGHNL EDuUDUOQOQ -+0 IDNW
HWPLMOHUG

¥ 3UREOHPLQ <*JHULQH NXUXOGX=+X ILNLL
GeU*QPH V.UHFL

t g+ UH@rPKdrakteri %LUH\LQ ELOLUVHO WDU]G
ve bilgisi.

T g+rUHQPH 2UWH PROOREO HWNA|]PH @WhaANQLN
GD JUXS oboOuPDVO

<HGLOND\DOO LONRNXO G|UG+QFe+ VO
SUREOHP o0|]PH EDUDWOGWEQOBD {I-DWHQFL OrHH
[JHOOLNOHUL <¢«JHULQGHNL HWNdayLddriey LQF
gUXEXQD SUREOHP o]&Pkdantro] @\Wbidra Lg@leneks@l
|*UHWLP \|QWHPL LOH GHUV LUOHPLUOWLU $
\|QWHPLQLQ GHU@EDIQO EXO@ & tDANXWW

.DVDS LON|+UHWLP G|UG+*QF+ VvOQO0
eNRQRPLN Ge+]H\LQH J|JUH SUREOHP o|]PH EL
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WXWXPX DUDVOQGDNL LOLUNL\L DUDUWOUF
DOPOUWOU $UDUWOUPD zMRERBERQGCGDO GO® |
HNRQRPLN Ge]H\H JJUH GH+=LGUWL+L VRQXFXC

Karakau 3gON|+UHWLP hoe+QFisi Bébsipdel +D
BUREOHP d|]PH <|QWHPLQLQ g+UHQFLOHULC
ELU oDOOuUPD \DSPOUWOU dDPAAOWPW \DdD O
VRQXFXQGD SUREOHP o|]PH EDuDUOVOQ
DUWWOUGO+0Q0 WHVSLW HWPLUOWLU

Carrodus (1998), yaBO U ROGX+X oDOO GP D GkolafE DD
|+*UHQFLOHULQ SUREOHP o|]PH JUXSODUOQ
RODUDN dEJBHDUG+G*N RODQ |+UHQFLOHULC
JUXSORDWODPDGD lablketsk da¥ @FDGWHDLO WHN O L
sonucu AJWD\D NRQXOPXUWXU %rdk ®kadpniik E |l
EDGDUOVO GeteN RODQ |+UHQFLOHULQ JU
JIVWHatePHO Q@ GD ROGXNODUO GHNOLQGH \RU X

Chang ve Bax IDOGL wDUDIOQGDQ \DSOOD
ELOLPLQGH |+UHQFLOHULQ EDuDUOVOQGTEL
*UHWPHGH SUREOHP o0o|]PH WHPHOOL |+
LQFHOHQPLUWOUFXQGDWSOURBPOWP o|]PH ED
EDUDUOVOQO ROXPOX \|QGH r HiNhdlelLppoHI& L + L [
o|]PH ¢« ]JHULQH oRN D] VD\OGD DUDUWOUPD \

BodnHU YH 'RPDLQ 3=LKLQVHO ORGHOC
d|]JPHQLQ B5RO¢ DGO®@® BDRBEOHPHULQR
\RUXPODPDQOQ ID\GDOO RODFD+0Q0O YH EX
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EngemarQ \DSWO+0 ome@mij&Ddé@ynt e G H
deneyimsiz (acL |+UHQFLOHULQ NLP\D SURE
SHUIRUPDQVO \DSOODQ D Wb i WEKIWDRIMADUL
VRQXFXQGD SUREOHP 0]|]PHveN&QEéWiGD
| + U He@rk deneLPVL] |+UHQFLOHU Hir pétiormassD K D
JIVWHUGLNOHUL bQobuborPbuwobu

2+ X] WwDUDIOQGDQ \DSOODQ ELU DUDG'
bilgisi dersi 3sO0 YH ,vOQOQ ODGGHGHNL <RO
LOUOHQLULQGH \DUDWOFO SUREOHP o|]PH \|
GHUVH \MX¥WKRODUOQD HWNLVL DUDGWOL
o|]]PH \|QWHPLQH J|UH GHUV LUOHQHQ GHQH
ve derse y@OLN WXWXPODUOQOQ NRQWURO JU:
J|UeOPGW-U

McKendreeYH DUNDGDGODUO 3S(OHUWLUHC
g+UHWPHGH gIDGHQLQ gQHPL DGOO oDOOC
SURJUDPODUOQOQ G+G*QPH E Hmidd blarH UL C
VeUHNOL DUWDQ LQDQFO \DQVOwWO=+0QG
ifadenin  problem o|]PH SHUIRUPDQVOQOQDWMDOI
GHVWHNOH\HELOHFH+L \D GD HQJHOOH\
VXQXOPXUWXU

.RU WDUDIOQGDQ \DSOOIHPLQUHQEN O-HUHL
60Q0I goL $SNWLYLWHOHULQ 3UREOH-FUWH P}
%|0«QPHOHUL" DGOO ELU DUDuUWOUPD

\DsOoPOuwOU 3$UDuUWOUPD\D |+UHQFL NI
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VOQOI LoL HWNLQOLN@ehsyO grublihb®,J koapt@dH a W
JUXEXQD J|JUH SUREOHP o|]PH EDNOPOQG
J|JUeOPeOGW-U

<DSOODQ EDGND ELU DUDuUWOUPDGD 7-U
|+ UHQFLOHULQLQ SUREOHP o|]PH EHFHULOF
ROXS ROPDGO+@ dmFrOoORDIPLQ VROXQGD S
becerilerinin, akademN EDUGDUO LOH VDQOOGO+0O NI
VRQXFX RUWD\D oONPOUWOU $NW .DWNDYV

Lin YH &KLX 3g+UHQFLOHULQ )HQQLQ 'R
6WUDWHMLOHULgIO O OmDPOOPDGODUO |+
GR+DVO NRQXVXQGDNL DS\IREHFENbeeERlérD U O (
DUDVOQGDNWHVSLWNIHWPHN DPDFO\OD \D!
|+ UHQFLOHULQ IHQQLQ GR=DVO NRQXVXQ
SUREOHP o|]ReULEWRHDWOQGD ELU SDUDC
JIVWHUPLOWLU

FIUHPDQ YH DUNDGDuODUO \DSWONO
problem o|]PH SHUIRUPDQVODUO NRQX DO
|+*UHQFLOHULQ SUREOHP o|]PH Ve UHOOHUL
SUREOHRQHUHWDUDIOQGDQ 0|]*OG*NWHQ V
|+UHQFLOHUH Bu] Guetlel D-RIHIGHUWOHULQ SURE
perforPDQVODUOQO NHQGLOHULQLQ J|]JOHPC
X\JXODPDQOQ SUREOHP o0|]PHGH JHUH!
edinmelerinde etkiloOGX+X DQODuUOOPOUWOU
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BUREOHP d|]PHQLQnlamayb BtRisi DeOg ® JL O L
<Dsd6oprPdu dDoHBUPDODU

Nurrenbern ve Pickering oDOOUPDODUOQGD

matetP DWLNVHO LGOHPH GD\DOO NLP\D SUREC
EXQODUOQ JH UinyD Q\GIHY UDWORUKR QO DQODF
VOQOUOO ELU LOLUNL ROGX#a $oouduideDd o C
SUREOHP o|]PH NRQXVXQGD PDWHPEBANLN E
EHUDEHULQGH GHUVOH LOJLOL NDYUDPODL
sahip olmaarQQHUH+<L RUWD\D oONDUOOPOUWOU

McMillan ve Swadener (1 \DSWONODUO oD@ uPDC
HOHNWURVWDWLN SUREOHPOHUL +<]HULQGHF
|*UHQGLNOHUL ILJLN ELOJLOHUL LOH HVN
|Oo*GH SURBEBHBHOIRUPDQVODUOQOQ GD
J]JOHPOHQPLGUWL

1DNKOHK RMEP-O0 oDOOUPDVOQGD \DN
|+*UHQFLQLQ PDWHPDWLN ¥ HeévraméaD tgdbleiH U H
o/]]PH EHFHULOHUL \RNODPOUWOU B6RQX0 R
0(PH EHFHULVLQLQ DOJRULWPD SUREOHP
JHULVLOQGRHUMWDOD @&MNPOuwWOU

Nakhleh ve Mitchekk (1993 1DNKOHKTOQ |QFHNL oDOQO
EHQ]JH\HQ DUDUWOUPDQOQ VRQXFXQGD |[+U
kavramsal problemlerio|]PHGH N|We\NHQ TLQLQ |
LOOHP JHSURWQHHAQHUL 0o|]PHGH L\L ROGX-
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|+*UHQFLQLQ NDYUDP D+OUOONOUGnaBkdeR EOH
EHFHULOHULQH J*YHQGLNOHULQL RUWD\D o

6WDYHU YH DUNDGD&OOPN@O UPDGIDSWONQF
problemlerindeki problemo|]PH VeUHOOHULQL DI&§DGW
|+UHQFLOHULQLQ QMR/@ 0N DAW@P®P@HMG ONOD U ¢
0o|]]PHGH KDQJL HULWOLNOHUL NXOODQGO
DUDVOQGDNLWDOPONWODUD#®HWHQ]JHU UHNLO
oDOOUPDVOQGD FHYDSaky kaviamn\D+ A 0OEIO N
SUREOHPOHU «]JHULQGH GXUPXUWXU

+H\ZRUWK WDUDIOQGDQ \DSOODQ DUD
SUREOHPOHULQGH NXOODQGONODIgieri NDY
DUDUWOUOOPOUWOU $UDGWJIPRHEEHO Q HVGRQ L
|+ UHQFLOHULQ o|]*PH XODUGUPDN LoLQ QLW
acemilerin ise sonu olmayaQ LFHO DQDOL]JOHUOH LUOH
EDGUDUOVO] ROGXNODUO RUWD\D NRQXOPXU

Tsapalis YH $QJHORSRXORYV \DSWe)ehO D U
bellek teorisine dayanan bir ppOHP o|]PH PHWRGX V X(
dDOOUPDGD NLP\D SUREOHPOHUL NRQXVXQ
YH H+LWLP DOPDPOU |+ UHQFLGHQ ROXJU
TahPLQ HGLOHQ VRQXo LNL JUXSWD GD J]|]C
KLo EX NRQXGD H++UWH@®FDORDBAUGDKD NX
VROXFX tDGOUWOFO EXOXQPXUWXU
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JacobV 3)HQ (*LWLPLQGH 3UREOHP d|]F
PDNDOHVLQGH [|HQble®+ o\ PPIL XEWM NDUWREGD W
GHQH\VHO X\JXODPDODU |QHUPLGUWLU

Kim ve Jae Pak (2002), gelenékHO IL]JLN NLWDSODU¢
o]PH\OH NDYUDPVDO DQOD\OuU DUDVORBDNI
|+UHQFLOHULQ SUREOHP o|]PH VOU&NPOQGEL
ROGXNODUOQO RUWD\D NR\PXUODUGOU

5HLG 0D OO P D VYD @QEEDWIMYA Gdersi  alan
|+UHQFLOHU LoLQ KD]OUODQPOU RODQ YH
PUREOHPOHULQL o|]PH \ROODUOQD GDLU I
DPDoOD\DQ \H@li ROMOOMXHUEOX SUREOHP
dDOOUPD VRQXFXQGD DoON X00X SUREOHP
JHWLULOPLGWLU

RHLG YH <DQJ \DSWONODUO oDO
SUREOHPOHULQ o0R+XQXQ DoON XoOX SU
oONPOU@DOWRIPLODGD SUREOHPOHU VvOQOIO
0|]*P*QGH |QHPOL RODQ QRNWDODU DUDGOW
problemOHULQ oRN |QHPOL RO bkmIXQ Xerdéki E X
\DuDQWOODUGD oRN ID\GDOO RODFD=+0
psikolojik bR\ XWX GD HOH DOOQPOuwOU

5HLG YH <DQJ \DSWONOD Uér ated G G P D
ND\QDNWDQ \DUDUODQDUDN SUREOHP o|]PF
birkD\QDN VXQPXuOoDUGOU
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3DXO YH 9RON WDUDIOQGDQ \DSOOD
geliiWLOHQ ELU SUREOHP o0|]PH PRGHKM@L KD
E X O X QP XU0O Dtchénld U yering+ Wetirmesi  gerekenler  ve
DOJOODPDODU *]JHULQGH GXUXOPXUWXU

%DAGND ELU EDGND DUDUWOUPDGD g]JPHQ Y
VOQO! |+UHQFLOHU lekin@asa fhesapeimx&id gl Y
anlama seviyelerinin  ve SUREOHP o]|]HELKeAth \HW
bHOLUOHQPHVL DPDoODQPOUWOU

StamovODVLV YH 7VDSDUOLYV \DSWONOTL
DoOVOQGDQ VvVOQOUOO RODQ |+UHQPH ND
deyitOH |[+UHQPH 10UVDWODUOQO @ huR@arQ+ H
sonucunda, P REOHP o|]PHQLQ VDGHFH NLP\D
a0ODQODUOQGD GH=+LO GH+HW]OO0DRQOIIIT
NRQXOPXUWXU

%HFNHWW YH *UDQW \D S Wiédexit® D U O
|+UHQFLOHULQL DODQ oDOOuPDODUOQGD
bilgiler vermektedir. g+ UHQFLOHUL DODQ oDOOUPDC
EDuwD \DSOOPDVO JHUHNOL LGOHUGHQ

SUREOHPOHUL DQODPDODUO QamMWAOPFO F
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SUREOHP d|]PH % HFHULOHMkBQL .RQX $

6RQ \OOODIkGDpréslHP QA ]JPH EHFHULOHULQL
JLWWLNoH DUWDQ ELU Y®RHRR®MXGDO FHN I
DUDuwOUPDODU Dub+O0GD NOVDFD |JHWOHQ

*UD\ELOO robOHP3d|]PH %YHFHULOHULQGH &l
makalesirtGH JLKLQVHO JHOLULP YéterisriniR EOH
FLQVL\HWH ED+00 ROXS ROPDGO«t&@®@0O D
oONPDVOQGD OLVHGH RNX\DQ NO] |+UHQFLC
RUWD\D NRNGXOMU URO R\QDPOUWOU 6RC
problemo|]PH SHUIRUPDQVODUOQOQ VHOLOHQ
dahaiyiROGX+X VRQXFX RUWD\D oONPOUWOU

Swanson SUREOHP 0|]PHGH \HWHQHNOL R«
HNVLNOLNOHULQL sd4D4O©DWQPELULCE OMIHO
HGHPH\HFHNOHULQL DUDUWOUPOUWOdk 6R(
RODQ |*+UHQFLOHULQ SUREOHPLQ GR=UX
EXOGXIN@OWIEDOPOUGWOU <eNVHN ELOLUVHO
0|]]PH EHFHULVL Qke\WWRX®OBORXHROGMHEGLU 3UREC(
EDUDUOOO JUXS KHP EH FRéhohe KapasiHPV IG Me IV F

olan gruptur.

Bunce vW DUNDGDuUODUO WDUDIOQGD!
|+*UHQFLOHULQ NLP\D SUREOHPOHULQL o]]
verilen birmodHO |QHULOPLUWLU ORGHOLQ EDUL
oJ]PH EHFHULOHULQL JHOLGUWLUGL=+L YXUJXC
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ODVRQ YH DUNDGDUODUO WDUDIOQG
*QLYHUVLWH ELULQFL VOQOI |+UHQFLOHUL
NXOODQGONG®OBUSP® PUDUWOUPDN DPDo
matematiks® LUOHPH GD\DOO Y Hend ixiip @ébe¥m O R
NXOODQOOPOUG™ YH VRQXoO D herikiDptbhléncxipia W O
LoLQ |+UHQFLOHULQ SUREOHP o|]PH EHFH
VedQL NOVDOWWO+0Q0O JIVWHUPLUWLU

Noh ve Scharmann (1997\DSWONODUO DUDuUWOUP
NDYUDPVDO DQODPD YBH FHIREIDHP. o HOH O+
Kimya proboOHPOHUL\OH LQFHOHQPLUWLU

$ELGLQ YH +DUWOH\ SODWHPDWINN 3U|
GHOLUWLULOPHVL DGOO oDOOUPDODUBDQGE
tetikleyecek ve destekleyecek olan bilginin sistematik b \D SO G
RUWD\D NRQPDVOQO JHUHNWLULU ELU \D
%XUDGD GD SUREOHP o0|]PH EHFHQHOGHQHC
LUDUHW HGLOPHNWHGLU

6HULQ WDUDIOQGDQ \DiSahOvB [y EQ V¥ IV/G
Ge]H\GHNL IHQ |*UHQFLOHULQLQ SUREOHTF
biOJLVD\DUD \|QHOLN WXWXPODUO LOH

LQFHOHQPLUWL Uobl R DaWRCHU PEHFISULOHUL\O
NXOODQOPOQO LOLUNLOHQGLUPHVL EDNOP

$UVODQ \DswWO0+0 DUDuUWOUPDGD |-
adaylaUOQOQ SUREOHP o|]PH EHFHULOHULQL
LQFHOHPLUWLU rGHROWPIWPID QRQ\D YH 1L+
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OLOGLWLP %DNIDGOO-RRPOOODUGD 0DOOUDC
\DQVO] RODUDN VHoOLOPLU |+*UHWPHQ
hQLYHUVLWHOHULQGH RNX\DQ |+ UHW |
$UDUWOUPD VROXMXAKBIXQ|+REGRNOBUWIO R
GH+LUNHQLQGH ROGX+X JLEL oHULW®&L Gt
EXOXQPXuWXU

Elliott ve arkaGDUODU O \DSWONODUO oDOO
LVLPOL GHUVL NOVDFD DQODWDUDN GHU
becerilgi, HOHGWLUHO GeG*QPH EHFHULOHUL Y}t
«]HUL QG H NILQHFW SrHiNPILQ O H

&KDQJ YH :HQJ encilerim® yerUBilimi  Problemlerini

d|JPH %HFHULOHUL h]J]HULQGH $UDUWOUPD
PDNDOHOHULQGH <HU raEQDPIU INR GX\REQG
EHFHULVL YH IHQ LUOHP EHFHULVL DUDVOQ

Hop H \DSPOU ROGX+X oDOOGUPDGD J
EHFHULOHUL WDUWOuUOOPOU YH ELU SUREC(
\HQL SUREOHPLQ SUREOHRQOIRTBWH \tMQL
EHOLUWLOPLGUWLU

Chun ve Hua (2002),p SWONODU O akt®iBP®HED o B H ¢
becerileri ile bilimselLUOOHP EHFHULOHUL DUDVOQGE
dDOOUPD 7D\YDQYGD |+UHQFL\OH \DSOC
ELOLPVWHE AHIWIHOHUL LOH SUREOHP o|]PH EF
ELU LOLUNLQLQ YDUOO+0QO J|VWHUPLUOWLU
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. RUNXW WDUDIOQGDQ \DSOODQ ELU D
PUREOHP 0|]PH EHFHULOHUL D U D i WIX@®DRXD
JJUH FLQVYILWW.+ RWUG EDEDQOQ LaL ELU
NRQXUWXNODUO YidrinDpieDu\WROB& DX OG M-tWiG
SUREOHP 0|]PH EHFHULOHULQL DOJOODPDG

6XWKHUODQG \DSWO+0 oDOOUPDGD

SHUIRUPD@GRVYDILECOMULQL GH+HUOHQGLUPHN
ve NLWHOLN DQDOL]J]OHUL GHVWH=LROBDHEIOQ
|*UHQFLOHULQ SUREOHP indéPpbzitiE HtkileiU L O
GR+XUGX+XQD GDLU ED]O® YHULOHU VXQXOF

Kaptan ve Korkmaz (2002¢DUDIOQGDQ \DSOODQ ELU
H+LWLPLQGH SURMH WDEDQ O Oetifr- YeldiqgP H \|
VOQOI |+UHQFLOHULQLQ \DUDWOFO riGet+C
Ge]H\OHULQH HWNLVL LQFHOHQPLUWLU

*RURGHWVN\ YH .0ODYLU , yeswekidweo D U
YDVDW |+UHQFLOHULQ SUREOHP o]|]PH

J|]JOHPOHQHQ IDUNOOOONODUO RUWD\D NF
SUREOHP o|]PH EHFHULOHUL JHOLUGUPLG RO
VeUHFLQGH GL+HU |+UHQFteQBYM NB WiH EHI

2UKXQ wDUDIOQGDQ \DSOoD®OOQOD
matemDWLN |+UHQFLOHULQLQ FLQVL\HW PDV
becerileri, D WHPDWLN ELOJL YH EHFHULOHULQI
sonucunda, matematik problemleL o|]PHN LoLQ ELUH\OF
Ge]H\GH P DWI4 P® \hecetileine sahpROPDODUO JH
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RUWD\D NRQXOPXuUWXU 3UREOHP o|]KH SHU
|]J[HOOLN RODUDN SUREOHPL GLNNDWOL
EHOLUOHQPLUWLU

INHQ 3), VRV\DO ELOJLOHU |+UHWLPLQIGH S
oRNWDQ VHOPHOL WHVWOHUOH |OoRMALUBE
GelU*QPH +<UHWLFL G+G*QPH ELOLPVHO G-
EHFHULOHUL VD+OD\DQ SUREOHP o]|]PH
kullan®@®VO JHUHNWL+L |[QHULOPLGWLU

.HOO\ YH DUNDGDuODUO eriG Xaterbatikl Q J H
H-LWLPOHUL LolLQ veSdemE shifHana| Jederilerinin
DUWWOUOOPDVOQD \|QHOLN ELU oDOOUPD \

.DUDWDUG YH *sYHQ 3 neRUQREIO BIPU HIQ |
%HFHULOHULQLQ %HOLUOHQPHVL %LU g
oDOOUPDODUOQGD LON]|+UHW kdularRahixi® O D U
SUREOHP o0|]PH EHFHULOHULQLQ WHVSLW
X\JXODPDODUD \|QHOLN ELU oDOOUPD \DSP(

6.7. RObOHP d|]JPH B6WUDWHMLOHULQLQ
'H+HUOHQGLULOPHVL .RQRO®XQ@BODWDSOOD

/IDUNLQ YH 5HLI oD OO SKMIOG\DD DAWHQH\LPOL
(acePL |+UHQFLOHULQ SUREOHP o|]PH VWUD
ELU SUREOHP bibP[HRe LRPQR QHOHU JHUHN
GXUXOPXUWXU %X oDOOUPDHDDENQEFDW GHN
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WDUDIOQGDQ \DSOODQ EDUND ELU o@mOOUF
GHQH\LPOL YH GHQH\LPVL] |*UHQFLOHULQ
izledikleri strateji farNOOOONODUO +]JHULQGH GXUX
| + U H @rF prébkémi daha dermnPEHVLQH ELU UHNLOGH
acemilerin LVH GDKD \¢]J]H\VHO RODUibd¢ o0]]
GXUXOPDNWDGOU

S5HLI WDUDIOQGDQ \DSOODQ EDUND EL
SUREOHP o|]PH VWUDWHMLVLQLQ JHOLOWL
gerekliikkHU «]JHULQGH GXUPXUGuWXU

+DUGLPDQ YH DUNDGDUGODUO \DSWONC
NRQXVXQGD DFHPL YH GHQH\LPOL |+
VeUHFLQGH 3dE8MNMGORMOHUIQFWOHPLUGOHUGLU

$OWXQ LON|*UHWLPGH SUREHglitbP o|]P
aaDuwOUuUPD \DSPOUWOU %X DUDuwWOUPD
|*UHWLPLQLQ G|UW LGOHP SUREOHPOHULQ
VWUDWHMLOHULQL awD@Q/MOAD® DY KD SIXQ O D QX
HWNLQOLNOHULQL LOoHUHQ dHYURHNAIVEADW ¢
ELU \|QWHPLQ ROPDVO JHUHNWL=+L YH |+UH
]JDPDQ JHOLULOPHGHQ SUREOHP o|]PH \D
G*]JHQOHQPHVL JuddMINUIPIO-1LWNORIQ X F

+RQJ WDUDIOQGDQ \DSOODQ oDOOUPE
KLULQLQWPXPH QOHU \DSOS GDKD VRQUD E}
J|Uelle GR+UXODQPOUWOU %XQXQ GOubdQG
LoLQ GDKD ID]J]OD ]DPD #DIXQPO QB-HG D) G/DV |
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JHOLOWLUGLNOHUDQDW | \EW HVU PlEWW QW LOHU
PUREOHP o|]PH EHFHULOHULQL NXOODQPL
g+UHQBIUREWHPOHU JRUODUWONOD EHFHULC
NDOPDNWDGOUODWhOHPORDGRRODVHS ELU
|*UHQFLOHUL EHQ]HU E XatDlah® zar|probémlerde G O
lise LNLQFL+VBOBQBLOHULQLQ *VWeQOe+++ GLNND

&KXQ YH -DPHV SUREOHP o|]PH VWUDV
YH DOWHGNDDWUIGOMNQ HWNLVLQL LQFHOHPL
grXEXQGDNL |+UHQFL DOWO KDIWDOON ¢

DOPOGODUGOU /LVH JL Ulular Yebey QMuHekD Q
|+*UHQFLOHULQ EDUDUOODUOQO |OO0PHN ]
NDYUDPVDO GH=LGLPOHULQL J|]OHPHN o]l
VRUXOPXUWXU dDOSURBEOWRQUDONBQWHPHC(
PRGHOLQLQ |+UHQFL EDuDUOVOQO |JHOO
JHOLUWLUGL+LQL J|[VWHUPLGWLU

-DFREVRQ \D SW O +faio® /i R/IWHORQDGHIU C
X]PDQODUOD SUR EM danreyrnePsehp Himayan lisans

|+UHQFLOHUL DUDVOQGDNL SUREOHP o0]]
IDUNOOOONODUOQO RUWD\D NR\PDN DPDo0O

6H]JLQ YH DUNDGDuODUO «@iLafdr UV LV
|+*UHQFLOHULQ NXOODQG OithiDsapfan@k R BO H P
konudaki eksltlOLNOHULQL RUWD\D NR\PDN DPDFO
NO] YH HUNHN |+UHQFLOHU DUDVOQGD VYV
ROPDGO+0Q0O ILJLN NhMIDDJEVYLR O-RINHIW FYHH

114] JLILN (+nde/@URIEOHP d|]PH



RNX\DQ |+UHQFLOHU DUDVOQGDanGhid farkv U D \
EXOXQPDGO+0QO WHVSLW HWPLGOHUGLU

Taconis W' DUNDGDuODUO \DSWONODUO
o|]]PH VWUDWHMLOHULQLQ JHQHI @RBNH O d I
IHQ ELOLPOHULQGH |*UHWLP VWUDW®GMLO
dHQH\VHO DUDUWOUPDODU®OORPOU O @™ Wit
VWDQGDUWOO XOoXvoDUDUDVO GHUJLOHU
LQFHOHPLG GDKD HWNLA& RO @REOH EQ OLQ
|QHUPLUOHUGLU

BUREOHP d|]PH .RQXVXQGIKopsf&&nX OP X1
RDSRUODUO

7TXPD YH S5HLI HGLW|UOe*++QGH 1TGH
*]HULQH ELU NRQIHUDQVD DLW ELOGLULOHL

6LOYHU (UOEDXP nde HPBWHSODDDB® 30DWHP
SUREOHP d|]PH\L g+UHWPH Yeranga &itBilgiRiét " D G
ELU DUD\D JHWLULOPLUWLU =DPDQ ]DPD¢
dLVLSOLQOHU DUDVO LOLUNLVL LOH LOJLOL
konusuylailgi E|/O*POHU GH EXOXQPDNWDGOU

7DQ YH DUNDGDuUODUO \DSWONODUO «
|+*UHWPHQOHULQ SUREOHP o|]PH\L IHQ |+U
aratWwWOuUuOoPOuUWOU dDOOUPD\D RNXOGDQ
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|+*UHWPHQOHWERPHRWLREGRPDVOQO \DQOOU O
NRQXOPXuWXU

Redish ve Rigden (1996 HGLW|UO++«QGH SORGHUQ |
JLILN %|O*POHULQLQ 'H+LUOHQns&R&milanL VLI
ELOGLULOHU UDSRUODUWOUOOPOUWOU %X
beeiOHULQL DUWWOUPD\O KHGHIOH\HQ P-lU
WXWPDNWDGOU

Franklin ve DUNDGDUODUOQOQ HGLW|UQ-«:
(+LWLPL $UDUWOUPD .RQIHUDQVOYQGD V
WRSODQPOUWOU .LWDSWD BGRE KD Od [F
IDUNOO PHWRWODUO® SRVWHU VXQXPODUO

6.9. Problem d|]PH .RQXVXQGD gQHULOHELO
Kitaplar

Allison ( HGLW|UO+*++QGH KD]OUODQDQ NL
DGOO ELU E|O+P EXOXQPDNWD YH ELM PeK
o/]]JPH\H JHQLUO ELU EDNOU DoOVO VXQXOPDN

Newell ve 6 LPRQ W D U D I 0 Qa paRarldd, |fboblen N L
o/]]PH GDYUDQOUOQO DQODWPOUOGDPPEOU
JJUHYOHULQGH QDVOO GDYUDQGONODUO NF

Randell ve Lester (1982) KD]OUODGONODUO NLWDSWI
ROGX+X QLoLQ JHUHNOL ROGX=+X YH QI
NRQXODUOQD \R+XQODuPOuUODUGOU

116] JL]ILN (+nde/@URIEOHP d|]PH



5 - 6WHPEHUJ HGLW|UO+++QGH \D]OODQ N
WDUDIOQGDQ KD]OUODQDQ 33UREWHHOMP P
EXOXQPDNWDGOU %|O+P \D]JDUODUO SURE
DUDUWOUPDODUOQGD ELOLUVHO NRQXODU
Problem tiplerini tatOPODPOUODU |[JTHOOLNOH L\
SUREOHPOHU «]HULQGH GXUPXuODUGOU

Watts (1991) ttesf OQGDQ \D]J]OODQ NLWDS SUREOHF
meW RW O D U O Q Gildélsvhwidh® DG GEWL U G H

OD\HU WDUDIO QNIDVOD B WV LEQR DQDWH O
DoOVO\OD SUREOHP 0|]PH «]JHULQGH GXUXO|

‘RRG YH 60HHW Wid IND. MDS5 DIQ) X B |€0UcDT
|+ UHQFLOHULQ SUREHMHPULOHBPHQL LJIHQL
tasalDQPOUWOU *HOLUGW LU H Filers veiLtopla@& L D |
VHoPH \|QWHP EHOLUOHPH HWPHQOHUL
WDUWOUGUPD YH VXQXdir. XdepP T6- EHBH ULWXHEKX Q
KHGHI DOPDNWDGOU

Gabel (1 HGLW|UO ¢ +arits kitagtaDIDARQ H\ WDUD|
3S3UREOHP d|]PH $UDuUWOUPDODUO )L]JLN" D
%LU J|]JGHQ JHOLUPH QLWHOL+LQGHNL EX
DUDUWOeEeRDOWDPIO NRQXVXQGD ELUORN |[QHP
KiWDSWD \HU DODQ VRQXQFX E|O+P SURECQ
DoOVOQGDQ ILJLN GHUVLQLQ DPDoODWO JlL
ELUORN NRQXGD DoONOON JHWLUPHNWHGL
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(JUQH+=LQ NLP\D \HU ELOLPL JLEL SUREOHEF
ELU EDNOU VD-ODPDNWDGOU

5HHG WDUDIOQGDQ KD]JOUODQDQ N
problemlere QDVOO \DNODUWONODUOQD YH 0]]G
UHVLP  JHOLUGUWLUPISHOKHG@HYE HRB QY HER.DW L N
DUDGUWOUPDODUGDQ EDKVHWPHNavidfegnw $U
GD LoHUHQ EX ND\QDNoD\OD LOJLOBUELUO®
oDOOUPDGDNL PDWHPDWLNoL EDNOUGPHo OV
NRQXVXQG&IL JHRIOQOHUWLUHFH=+L GelG+Q-

Gnadig ve arkadaODUO W D U D | Gtgp@& yénelded ] O U
\RUXPD DoON ILJILN SUREOHPL EXOXQPD
oRN ID\GDOO® RODELOHFHN ELU NLWDSwOU

'DYLGVRQ YH 6WHUQEHUJ azflananHG kaynd,0 « + »
|]JTHO RODUDN IL]JLNWH SUREOHP o|]P&\H K
problemin DUN®QD YDUPD DNWDUPD LUOH\HQ
SUREOHP 0|]PHQLQ SVLNRORMLN ER\XWXQX
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