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2 A" ghxto] wpgl Ao]sktl. Jonassen(2000) FA|E Fx3HE
A (well-structured problem)$} H] 7% 3}% FA(ill-structured problem)
o7 Urol AAEFoH,  Getzels(1985)2  AAH & (presented

s

problem), WZA%F FA(discovered problem), FZH A (created
problem)®] 37}A f3d oz EF3FA Tt Charles®t Lester(1982)= Hh&

A (drill problem), ZFet3d 28 A (simple translation problem), &%

r_{

3 A8  FA(complex translation problem), I3 Al (process

problem), 3-8 %A (applied problem), =& ¥ A(puzzle problem)o =
wAe F¥S SRS T S wsIpEd98s)e AY Al
(routine problem), H| A& FA(non-routine problem), 2AAZ FA

(real-life problem)2] 37}#] F¥ o2 73

2. 7% £A04d ¢4 BF

I~

problem), A% <4=¥(devising a plan), 7
194 (looking back)e] 4GA = A|A|staL, GAlo & F83 dy A

Polya(1957)+= &Alsidel wAES ## o]d(understanding the
g

2l & (carrying out the plan),

1E A ¢tsldtt. Schoenfeld(1980)% Polyad] FAlel 2o #AH S nlgro
2 e dAE FUrste LA A dAS dERs 14, AE,
T, A8, A5 5GARE AASA T Schoenfelde] ZAI1E +¢ X
< A A Aol dHA oA Fom AFT TR Atk 5H 0]
t}. Burton(1985)2 wAlsld2l #}48& =< (entry), #(attack), #

(review), &% (extension)?] 49HAIR FEste] AAeg o, 72 wA

Al A AR A& oF sk HiE, oldl digh Hx AAY FX

3 A Al WS A A sk Y. Krulik® Rudnick(1987)8 & A A3}

Ael7], ', AgAde, A5 2 dutste] dAlE Adsd ok Krulik@

Rudnick®] =& Polya(1945)¢} Schoenfeld(1985)7} A A|gF »ad 3 &

zkol= gloy EAEAS 9 7 dAE Ve B dEgS FAHe=R
o} J

AAL JoeE AEAAS ZEETH(<KE 2-4>).
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(paired samples t-test)s AAlstil, ¥HabA] e A5

3 <=9 AAH(Wilcoxon signed-rank test)S AA&te] ALA AAF ZA3e}
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Al1A 27 59 8 @ 25AH

1. AYEH HEE §3 ¢ 28 R AF-AHF =5
Zo FuFoA e dolg s vuk FAME £ REI wed
ge mEetr] fste] e FAlsd o BRI ddd AddT

o I

(Polya, 1945; Schoenfeld, 1980; 3$t=ral57lwk¢l, 1985; Burton, 1985;
Krulik & Rudnick, 1987; FriffsE %, 1988; W44, AW, 2005; o] %3],
A7, 2008; AR, =23 2009; A, 2Fg-2, 2009; S H- 2020)

AESATE Polya(1957)v= AN A GAE A o, AlE 4,

I

Ag A&, wbd e 4aAZ A A ST Schoenfeld(1980)+= <A 8l A <]

gt ke BA, AL, B, A, A5 5uAR AASGAT. B
SENEA1985)S WAL ShAle] A EESE BAelA FAloA,

alolal, AG, AYLY, WAoo o]FojN TAs A WA 2

dMAdel #HS =<d(entry), Z(attack), 7 E(review), 2% (extension)
4GA 2 F75te] A AR o™ Krulik® Rudnick(1987) A /d3

: , Ao H dwrste] dAE Atdst T i
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e AHANFL A4S d A3 8 | Smith, M. S.
s mygolx HES ) (2011); WA
« ARAES E FFsta o= £ |5 (2010);
g Jid s dErk FAA W EHe] | Smith, M. S,
A8k ek gtk Bill, V., &
A FEE LHste] £9¢ 53 | Hughes, E.
= B3 K. (2008);
Merrill, M.
D. (2002)
AEPE nEstyq A&7 dA4€
3 Y& BAE A Aoea  wa
o 3 9o ¥AE oldfsla A - "1101111
371 S8l FIe BEF F JE | 1ol
= A AA Avd 3 24 fgom)’ }j;
g AN Fh ’
. EAma st s g qae | 20180
wanA are AQAS selen) Brahier, D. J.
o JFEA 2R} st 48 8 A2 (2009
A3t EAE At
FAE] BEX =2 F JAEF | 3] H(2020);
493 A8 2 =, 5 A | v, HA
3 s} at al (2012);
o 3 FFo] sy HRE =] | Merril, M.
o Aetex el s} D. (2002);
e WY AZESY T 54 =4S |National
g83= A EAH =42 AA3 | Council of
oot &8 AIES A3 £ A3} | Teachers of
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o« ARBAA 48T Aol S
ol glste] otd Aol o
et AbE AT
S, 3
G EANE 34 R ARe T |

Sez s %, )R
freves o (021 #<
o A SE oy 9 Ase 4w | T

O HE %

shu ggasiel, Az sz | O 07

W9 Ane Mug ¢ eg e | 00180

. _ N Smith, M. S,
AzgsE N8E AT |
Bill, V., &
.« AY wE BAsS} ololre] F&

et o9 = A3 Hughes, E.

ar T - =T = EHT.

. ° K. (2008)
wA4H w=ug AZsha} CEE I
o WA FYsA RE Sk WEolt | % vl

Aserge A, s2d Aol | 2.2021); 9

AN 5 FHIgEe B wAd | 9w, g

vEus 9% HAS AA R (2019)

w3k doly s wSy #TEE AP AF(Kippers, W. 2014;
Hallgren, 2016; #7357, ¥Fad 7], 2017, 189, 7% 3F, 2017; Bonthu, S,
& Bindu, K. H., 2017; A5, 2019; 12%5, o], 2020, +93], H&
71, 2020, <&=nld, 2020, Hossain, 2020; %7 2021; Surana, 2022)
& AESIYY. Kippers(2014)& dlelH 7|dF A8l 2 GdAE A A
9] (problem definiton), 7Fd 4=¥(formulating hypotheses), H°olE +H

(data collection), o8 ZZF(data quality check), ®l°o]¥ &2 (data

o o

analysis), a4 2 ZA3¥ ZZ(interpretation and conclusions), 754

(implementing improvement measures), % 7}(evaluation)®] 87} &7
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2 A A3}, Hallgren(2016) dlo]E] 43 (Assemble high—-quality raw
data), dl°]E 2 (Conduct analysis that ensures results are relevant
and diagnostic), Hl°]E &8 (Use relevant and diagnostic data to
inform instructional and operational decisions) ©A o] we} Holg 7|
v A AR S o deS Adksan Aol 2k 712017 = A
olal], tlo]HEH], A& As EAAA, AdeAe ZEIHY, HiA 24
GAE Attt HE&W Y HAEFF(2017)S AFE A"y Feo)A

2 s wS FA A GARA "ol FaAl Aot
ZI(EA EAsE7]), deole FHstr], @4 olsfstI(FA A dHoly &
A, 84 dukstelr], A4 dS6tr] dolH ~EZER Y 6dAE At
3tk Bonthu®t Bindu(2017)&  ¥HA(discovery), Hl°]E H](data

preparation), =2 7 & (model planning), =2 A4 (model building), 2

|

&Y (operationalize), 23 ¥ (communicate results)® ©]Foz 34
GAE AT AF9(2019)2 A Ao, dHeoly FH], dely &

A doly A Ad Ago folH BA LzAsE A s
B3 oG EQ0200E HolE BA A swd ZRAE g gAw
Fulal7], FA 44s7), BEAYS), & 9@ g, v e,
B8718 AAGRem, 7 wAd g dolE B4 i 2 whie

A,

o

AletatAch +93], 15320200 EAA L], "oy 3, do]E
dolel £d, B7F 2 dutstg o] Folxl doly #}3 wHZE I
% gk 3

& ot 'A doly R, dHlolE WE g M, A 2,
A, A3 &, F7F dHloly 4, AR A, 48 H ZASE T

A E}h, Hossain(2020)& &2 (Exploring), dl©o] & wlo]y (Data Mining),
do]H A e](Data Cleaning), Hl°l¥ %4 (Data Exploration), 3 <l%]
Yo & (Feature Engineering), =@ -5 (Model building), ®l°]H A]zs}
(Data Visualization)®] ©AIE AlQtstdtt. &/+74d £(2021)7F A A& H
ol 7|Wt EE T E¥EL ¢ &0, 7 S, teolE 'A% A4

A A9, =4 A B ools] A, deoly #4 A4, =g 74 2 o

At &1 E(2020)0] AAJE dHlolE 7

1o
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o] 4] A&, dHoly 7¥k EE 3 X, AFg E HUEY SYA=
o]Folx At} Surana(2022)= A4 Al (problem definition), %
(research), ©olo]lt]jo] = (ideate)/A =& w7 -(literature)/d o] H +H
(data), <¢18]E F3d(mplement algorithms), Z¥ 2 (analyse
results), 7-& % A & (implementation/productionize), % 7 (monitor) 2. &

THE <84 wAE A

o] Fe] MaAAFNA AAR 2 GAE HE B vt on, FF A
o2 HgH= gAE Alste] HolE st uFo dAE vl dA=
EEst vk ® 4-2]).

Al dlol g o] & A 3} 2 3t
— — — —
g ¢ =H] =4 == &

(28 4-2] dioly st wse] @

FoE, AP FAe] 7 Gl mE wg dHE =E5e
b AYEdS Vivter 7 @A wedEis EEeE <& 4-2>9
ks

<E 4-2> dlolE et @w&e) Wil me made HaEd B

23}
oA A RIS Ay
dolg #3 7k EANEAS AT |, |
< — = o - = =] = a '(1)"IT7§ 9’]
59 &S &y FIL o
_ (2021); A=
) =A | AEF A dstE 3(2010); 7
Aol e dolEE sMoz FAES WA | | C -
A, A
71 1% AA AAE vE kg
(2018);
ot
— 82 —

;ﬁ'! _u::l_ 1_]| '_.:J"!_ T
I = -



S w Sy 198585 A FE
ol F AEE T WHS AA
Ela=
e TAE TS o + I=F
Sigtiicia=
o doly 7§k st T4 dEs
T4 gkt
tlole FHsto] NS ¢EE A
A3t
o doly ¥ste] oA AMEE | HAA(2021),
2] 5t 2 Blitzstein &
e St ERE YAlstE= 9 doly | Pfister(2015)
& &3t Fo] aHAUA +
A9 HES =S 3t
tolEE 7|Wte =z 3sjAs ok 3=
TAE BYst
o FEAY FrlE =d 7 de A | 2%E, o9
Ay HHaE FAE dAs (2020); 4}
o HeolHE &3 At &= | i EBS
A7 oAl olsfista s A st | (2020); M F
L5 gith 4(2019); #
e TAE gHA 222 A A | HH, P2HS
o] stAl A gkt (2018); &
o TA Aol tistel JHQIA o | W, AHITE
T7F &3 AL A)S e R | (2017)
LE stal FHoke AlbE AlE
Eila=
dolg £4& A% FAF(HER =
T PO 2ZEFOE Fvsta | HAA202D
R e R
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o TE dHelE Jida 5 Wy
S Sru et
o oA HolHE A2xz2 4A4E
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HolHE 4% & e FH= 7t
THES tufisket
e o]y

L W = © o
dpotal W == Qb gkt

o SRR dolErt EAlal Aol A3
A Felst ==

o FH3 dolHE ®HAstn Has3h
i 287 @2 FE 9 28
g HlolHE s, Fagls
HES AASE 5 HolHE A
Aste] HAstE tolHAS &4
st % gt
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(2020); A
T4 (2019);
180, 1%
+(2017)
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s FEF EANAA A7
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oX.
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.
N,
of

o H1 oo ot A

E e e 2o
%
o £

s, AEE
] Eﬂ Ei-(ﬂ 7HHE:] év'\—/‘é% T.]:_'—Z\j' (2017)
EES gt}
o HolE %4 e wAE A
HES g,
dold AAs FRs wwE |
a3 |3 ]
== o dolE AZEZ 8 uw ojw wy (2019); H4
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o AHA (n=27) A& (n=27)
Ba | EZFUA | BA | EFHA
dlo] € o] 3| 3.73 0.93 4.30 0.72
deole +5 2 WA 3.71 0.81 4.22 0.68
== 3.85 0.95 4.27 0.63
tlol A Z}3} 3.42 1.01 4.14 0.65
gol g 7]uk Al E 3.61 0.92 3.96 0.84
dlel g H7} 3.78 0.73 4.19 0.75
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g A - e A4 0.956 0.305
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A AR A _ARA

doly Al 43k Abg - diely Alzksk_Abd 0979 0.835
tlol e 7]¥k ojAbA gol g 7]uk <A} Ax

£ s = Abs 0943 0.146
deoly B7b AL - dole H7F Ak 0.971 0.629

Note. A low p—value suggests a violation of the assumption of normality

RE golol AL WEeY] Hol BE oo daid o
$ER -7AS ANFAY HSER 04 A wE e #
ojgEo] 0.0 Y A2 Fe uEhllem, old wel HolE ¥
Aol mE godol o A, AF BE) Aot fold sew 3
A= ATHLE 4-24>).

<E 4-24> dloly HE Aol 7 ol g HExEE -1 A
Mean  SE

t df D differ differ

ence ence

dolg olsf_ Hely olsf_ -

jope o 346" 260 <001 0567 0.164

dolg g delyg 4

WoAAY A @ AR A 337 260 0001 0511 0152

F 3

2] 2]

goglj_A}‘ﬁ gogljﬁ"; 2720 260 0006 0417 0153

dolg Al dHely A%

o A o A 345" 260 <001 0717 0208

dolg 7wk dHely 7]t

O A 2 AL O AFAE A 2090 260 0023 0352 0168

¥ A

dgelel Wk deld WA ...

o o 333 260 0001 0408 0123

Note. Ha 1 Measure 1 - Measure 2 >0
“p < .05 T p < .001
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