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538 EAld 2o A Productive Struggle(AHA<1 of &)l 3t AT

AATD

Productive struggle(Z2F4 Q1 of&)olek A FA = AW 37143 A4 H&S 7HAHE 5 9
= ZXAA A diste ad dEks FEsk FAQ VIAE olFE 3 Jlde ofsel A
ANAS Felvbe gAY w8 HAolt) F, 34 MdS ZA olsEstAY TAE slAsy] fE
A7A ZEstan 222 AAAS 37 93 =8 = AL 9nstl. Productive struggleo] EHA1E 9]

AdelslE wigez 3 43 o] dHQAR wWoEZWA, aRHl 53 usE e
NCTM(2014)2] &% °JFJ % SR AAEHAS 2 AgATY] diF-Ee] gAY productive
struggledll FF=o] o], & AFdAME dn] 3 wALEC] HAYHY 8 TAE A= FA o

A 7+ productive Struggleoﬂ Z2HS AT Polyal] EAHE 4945 BHER AFESlY] EAE
Asts SoF 7+ GAEZ oy —’Fé:, WAZE oW productive struggles H.olEx EAa¢h B4
A AL FH BAE IS W, oy F3F WAL Alghd daA o] A9 O]SHTH A%
FH 2 A8 aARA productlve struggles oF718hH A2 Ao 2 FFS M=

}\ =

At} w3k ov] =38 WAFS] productive struggles 7Aow EAS Aoz AFETE Eo

A H= FFY EARS =7 =i, olye BHL mgje] FAEAdA A 8 Es 4

3 productive struggleg A 9g 4 OlE% A3l 9 O]— 3tk wWEkA productive struggles %

g 3 T EFEe 713E 7o EA o] 38 wAlEe] mlegfe] FRuSHETIEA S A4

q AEE 719w Bfo] 2 e g,
@8- : Productive struggle(Z§2F4Q1 o4%), &4 14, A9} &5, o] =8 WAl w&
[. A&

RS o9 B el +ate Folhn LS A=A & U7 B4 ed. oY
S ARl AP R BEE SRl StaolA] AT Aolr] e, sASe] ul 3 shel
A utR ATA Adg WA R AY, £AE 311@3}?‘] %’311 %'0:55’— 0%34%% Z?‘:*% o], ﬂ*}"é—
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S

ARk o]yt TS wAle] £ it tE2A, HAAE sAstee FAEY =89S AT,
A o] QA A & F(cognitive demand levels)S 5w SASo] 88 oldjslE=d EYT 4
e 7132 woks ZA3E YEtHReinhart, 2000; Stein et al, 2009; NCTM, 2014, p. 48).

olg] o wrE W (Hiebert & Grouws, 2007; Kapur, 2014; Stein & Lane, 1996) A Q1 kake]
struggle, tHA] ®&PH productive struggle(AAFA <l o422 23] SHAUS -4 T8t ol o A
2 MEA olse} W] mgo] "k wiEkA wWAE SS9 struggles AR HI|HU= g
A5 34 AlLE EovhE & il ot gigk oFlE =Y 91% 7132 B3l productive
struggleo] %5 A sofgteh. wlgfo] 3t WALZA ou] 38 wALE HEe wY YA ZE I
Al productive struggles As|Eo24, o]d ot FAAS A4S 7FA a1, gAE<] productive
struggles &3l 734 Md3 FANA dFs 718 5 UEF wSHE S AL 5 dojof drt

H FtuSsA Y] w3 dis] Agte et HeRI2018)0] wWEW, productive struggle-
A T3] A5 sl vls) obF =l AFE g FAlolth A-E-3H2017) % AT (2018) 9
=549 productive struggles Aw3s dadFE0] o, o = of4 sld FAZ A7
ksl A o] Fol A A & 7] W&o productive struggled] 7Hdolvt o] tiE AxE Qe A
7F e7EY. webA B Ao A= productive struggle®] F3l01A] od EAS JIA L YA &
Natar, 84 BAlE slAste HgolA] ou] 473 WAHE9] productive struggle®] #AE 7170l
A #AFZata FPEY EANA GANA productive struggleo] that EAES AT Aolth 1y
il o] AFE FEl o] I wAMES fF 7 wg-gge] MY wAPdEA Tl EHUP A A
S

A5 A3 o) FAAQ AFEAE v 2ok

AA, du] 8t wWALSo] H|AHH ] FAE FAst= dACA oW productive struggle IS
AT

=7, o4 8 wALEo] productive struggle FAE £l A& AL ol

0. °]&4 w7

1. Productive Struggle(AAF2Ql o &)o] &+?

gAE0] S wl$a FAMNA dFS TS HaExe Al Sy AAE ded] o] &
b= AZE obd, FAlskar A1) A A o] mHARD Aoyt #AE TR BEES dlof gttt
(Schoenfeld, 1985; Granberg, 2016, p. 33). °1&A 484 /NS olsistAY HA| = BAE 2

el
e HA AN R SFBEL og S Fon o2 FEale L of&t}l. Warshauer(2015)&=
< productive struggle(ZQ4aH4 1 ofj$&)oletar Wsty “Gaks oldstAY, S8 o2 EHetA]

] A}

%o oy AL doly] 93 tYEY = (Hiebert & Grouws, 2007, p. 383722 A=, o]
+ Hiebert & Grouws(2007)7} AF&3+ struggled] o 3t «]Elg g o 2 3t} Struggled hAao] 7]
Lo 7HA AL Y AX o wm FAE oAU AT  fls W e RS ARE A Aow
3] wolzolA] ek uf dojdrth oju g A7} OV\O}X] B 84E XSt IS W, IE
< dAel olsfet dAs] sl AMEE ARE aAska, weF Fasttd 7)Ee] XS FAEA
2) 4 AFAEL productive struggles AR nF(HAE, A4R 2018) e ALl ofH (314w,

2018)0)gta 27| % @t}
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8k FA s A4 Productive Struggle(AAFA ¢l of&%)dl] #3F AT

U A2 AS A stk Hiebert & Grouws, 2007; Granberg, 2016).

Warshauer(2011)%= ©]&#1g HA19] struggleo] 8tell ojgh o]al], 58, = 34 17 IS 3
3l 2 W= productive struggle® AeJstal, o]¢ A o2 GHAgh AU HAolA FatA S
FAsAY distr], e Axk @S Fe 2o gl W unproductive struggleo] ekl g o)}
FAtHp. 21).

Jackson & Lambert(2010)9] WZ% productive struggle> S50 RS BE AEdL Ax
2 A4S S F e VFE d&ste AR, ol A4 "@Yy e HdEy e Y
A7, A E] a9 Tgs g dEFs fdske Ees =k e A3 Thsd Hole 21
3l st5EE 9l 34 productive struggleo]2hs Eld Holli= dlo] glon SHIEL zpilEo] o] %
of AW Aetx, AAg FelzEe 245 Fofste] Axde 1 Fess S5 F dde A
S WE Ao ?B-o}‘jr(p- 53-54).

SEM AAIRE oe] AFAESl productive struggled] thE AHelE FFsked, & dATelM=
productive struggle(Q2H41 o5& AAl FA+= AR S74H A JFE HAHE F Ue
AR EA vste] A AES FElshe TAY AE olFe A Jd e ol Al
A& Fe7be gAY =8 AAolzta Aotttk ZF, AR ofgold FEA S ZA o]F
AU EAE siAdsty] s BATIA et 2R fAAE 3] 9% wYoln o] x¥S F

A 0 olslo B4 AN AAS B W uTk @ 5 ek
2. Productive Struggle(A42F4 Q1 off$) 3} ua=3t529] 3

Hiebert & Grouws(2007)7} ]38 3t g Aol 2 42M struggles A8}
AT productive struggleell g #H4le] ol ARl o] stmggle°ﬂ 3t ololtjo] o@ AALES 7}
A a1 9Jth(Warshauer, 2015). Dewey(1933)% 212 g glo]A] TASL “oji AL
A, £, e AT wAA st 3RS FFA Zigi HOITHp. 12). E3h SS9
struggles 7159 84 AR, ofolt]of, A= A4 e AwiA] AFOoR EopH AR A
7t A FeEA @AY 71 BRI AdEA] G AGRE W AR AR #e 1A
Eds slasty] 8l 710 AAEs 8 9@ AF38kE Plaget(1960)¢] 24 283 e wigto
gt 8 4= At} Festinger(1957)¢} Hatano(1988)¢} & <l X|o]2 &lals H3k X4 g&7 9Ix
A Hzsh AA BUx] i 22 folES AAEHHA olFo] AAH FAFS A=sAY ANEH
olglE f%t FE THS FAAIE HA 2489 Es FF %D}(Warshauer 2015). Polya(1957) %
& struggles A3 @A AAAo|L AGAR FHI A TAEC] BEsNoF & 3 WA F
L3 HEozg HOTHHiebert & Grouws, 2007). & © HT AFE AHEH Hiebert &
Wearne(2003)0] A% Sl 73 & fleliMe & 3 TR EAE Asy) & ui
EEaoF e 5 struggle?] FLAES AFI L, Ka pur(2014)= Wd-dA-5A =9 dEH9l
T Wl AN sowm Adsks Y aAst, gAEo] A Fo|l HAHA
productive failure(A4F4<Q1 A3l]) E& struggleS 76‘3@% Aol 84 gy dxke] osl] THAl
A e 293 7Bz

T THE productive struggle©] o] =8 Shpoll A BIA]L o= FALZN? oY AFAEel
w2 productive struggles sh= &<toll= A= 7344 7ldS 01311’5}7%1% 715 X]” ?101] 5

A8 2]

e mE EAE ddsty] YalA Ay

r1r

[0
L
:CZL_"
et
-
ol
ol

r

J

= =

o OIF

- 331 —



A

[

|

T

A A s Aag e A 245 o @448 tiKapur & Bielaczye, 2012; Kapur
2014). T3k shAo] productive struggled] EUE w sk FE AR2le] XA AAE % 2 <l
Aetar, EAek HEE 7HLUr &Mﬂ AEsin, o5 Addx| 1?101] & g & ArhLoibl
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2] F3HA AR, ofelto] Hat T& La°}7 F3}ol| EH?E} e HL“* O]EHE A ZIvka &

A tHHiebert & Grouws, 2007; Kahan & Schoen, 2009; Warshauer, 2011).

ol#@ L 428} 5o MAZ HAH O R o] AAE productive struggled E3A Q1 £ WEE Y
o=

3l NCTM(2014)ell4] AAlek & A 5 shol7|= &ty EAl 43 ’74% SRS =
Addo=z productlve struggled] 93 4 QL2 FASA 7139 Y &Aooz A Faof
e Azxeth g NCTM(2014)00 A= 484 7delsl] 4ol &4 Hﬁa oA WA A
SolA A =de AT, 1715 AL 222 EAE AEdS F JxE Aysta, 44 3
T FET At ATFoEM A9 productive struggles AlHsks TAZQL & AAsHA
A nAre] des Fxskal 9ot

3. Productive Struggle(Z2H# Q1 o)l #+3h sl

Productive struggleo] gt A3AF+= 48t <5l stAE 2 productive struggle?] 584 T
gy gk A5 (Hiebert & Grouws, 2007; Kapur, 2014; Stein & Lane, 1996), 3H8E9] productive
struggles EXA1Z 5 Sl AAgk ¢4 #8S AR A (Livy, Muir, & Sullivan, 2018;
Townsend, Slavit, & McDuffie, 2018; Warshauer, 2015; Zeybek, 2016), &3S0 A4 vEh)+=
productive struggle®] #+38 % Struggle-J 4 WA (Granberg, 2016; Warshauer, 20151 A3 E <]
productive struggleo] et wAbe] tf-&-g EFate] Mg A5 (Warshauer, 2015, Zeybek, 2016) &
o= vm F Utk

St Eo] productive struggled] 48 4 JEE ToFE A o4 F hte AFHoE =
A g8 A Aotk B AAbEe] w2, P59 productive struggles #€8t7] ¢
A e TASANA EAA AR U ojgA] ¢kal, BT wR| e Folnd, HFo] HA ¥
A & X3, Ees gAY o e SUNES AESHL, Ze FEA ol on| 7b
27F 9a, A= «] AT YHE = AXAH 2 4F(cognitive demand level)2] A E A

FeoFsthLivy, Muir, & Sullivan, 2018; Townsend, Slavit, & McDuffie, 2018; Zaslavsky, 2005,
Warshauer, 2011). 53] Warshauer(2015)¢} Zeybek(2016)2] 4ol A= productive struggleS %13}
7] 918 8 HAE Smith & Stein(1998)¢] 8 #A19] Q1A% 8+ FF ZH Y L(Levels of
Task)& WO ® AA T o] ZHUYAE 53 FAE thsy Ul 7HA dAA 87 #5799 JHEH
gz EFId 4 FFEEH S £ £A42, memorization($7]18), procedures without
connections(AAA 1= A=x}3), procedures with connections(G4 = 223), doing mathematics
(=8t 35}7]) FHAoltHSmith & Stein, 1998). Warshauer(2015)9}  Zeybek(2016)2 434 <l
productive struggles $13] SAENA =2 AXA &7 FF9 FAI AA & HAAE £ F9
gat7] HAE AT AL Akt

AE AFAES PAEe] A A AN A= A8 7HA] productive struggles FEEE T
3195, Granberg(2016)2 A ax| A3 #AHEE  productive struggle, Mz A3 #HdF
productive struggle, unproductive struggle(8]A4F4 1 oll4%), struggle®] FA, ©A 314, o]
A AR BHEY HBEY  productive struggle #FAS  BA8FIa,  Warshauer(2015)
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<t

F8bd EAs Aol A Productive Struggle(A4H4 91 of&)o] #3k o1t
Zeybek(2016)2 A E9] productive struggle 35 get started, carry out a process, uncertainty in
explaining and sense-making, express misconception and errors, |2 A Yl @AZ 5o A5
t}. Granberg(2016)= A9 struggles sHAQ] 4814 A2 3} =8} W& struggled 59 W3S
Hpero 2 5819l al, Warshauer(2015)9F Zeybek(2016)9] struggle 32 A& Al A= A4 4
B A A o] YL wpA Y A= FEA Ugo] #e AEY d Y LRE wEo
2 FAHAT

A=) productive struggles A3H o2 48171981 DAL TAe §3Wul ofyE} wAl
o] ¥hg T tfgo] v Fastth d HAAE MAY T ARRE AwsiH, S0l He
3l struggles dAalE L, A9 Q1AF 2F 4F(cognitive demand level)S SH¢A] ¥ A A3t
G AdES i A struggles ARl WEFo R o]t mE wAbe S, il
SAE Atolo] bt AT akga) sk 297 ZAJo] ¢ T, gAEe] A struggl 2 7]y
glof & FA4o] ofyel ShFshe HA A wig- Ad el Aol o= FEkE ofsfstal A4S &
Z}EF 2= 0] = 9413] 0] = 7:1540 1o L-qu‘: 40] ,6.&0]_1;]_

|

:

|
il

il

9 APATFE Fdeird 3 =YX productive struggleS A Q317 YeiAE WA= UF®
oAfA gdomA SAENA =HHQ HAE At 1 HAE FFE F UE %v‘i'—f?} AIZHS A
33, FAES 74 At JFA71a EASAS v ALLE w57 98 ARE AlFEAY
AES 3ty FAlY AR 2 FFS FAS o s, 59 productive Struggleg 3 FE
o] WdA O]‘éﬂg]r T8 Al S FgA Ak St ek ghakgl oA oALAES 98 wAle) A
= |

o
N
o
Kl
offt
b
_?L
o=
ot
4
o,
©
>
fol
DL
OFO
o

Townsend et al,, 2018, Zeybek, 2016). sFA|TF 7]E2] 3 L:rLi A B, BLJJqu o] 43t 5Pg~ S
& SS9 productive struggles A UstE 3t A = EAS AASAY WA ¢4 A 5

[e)
= T ATES oy EAlEA AACA Sl Kol productive struggle®] @ B 3ol
2748 F A7e a9 24 %t Productive struggled #+38, 7%, 54, 14 IA Fol &3k A+
g FAo] Mg ojof o gz AAA o] HAG Frwol} 429 xﬁ?% T35k W Us =%
o] & Ao|7] wj¥ol productive struggle AAlol 2H& 9 A7 & ¢ st EI 255
A 9] productive struggledl] #at AG7F FE o] F a1, oH] 8 Al st Oﬂ:rLLt o =g
£% productive strugglee] 3t 353 W o] 9l7] wfite] S oiF o & AErt oﬂ
vl 8k wAbe] gk Ao F7F AS e QAR wHe] 3 wALRA SAES 72 Ao
7] W&ol o] 8 WAFER dlolF productive struggleS AEEHA @5 o3 FEo] Awh}

St o Sl mol E AJMA = e s A EF v $2F Aol Az
mebA productive struggleell W =) A7k wlHIgE o] AJR ] Elb‘rEH o] =5} WAFEo]
T TAE ddst= HFgodlA oH productive struggles Z%’%Z] 3 2 82 34Es d7E =
Q [e]

_(o —10_,

A3 E uAEH 8t BAES sjdsts HAA dH] =8 WAEe] ZHE productive
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struggles AHAIE] B8t B4y 9s) AAHNT A7 A2 Aol AR oR ol Fr
A 24 Ae Fetugdt 3 48hd A 20% 3 SEAY AA Bojghe] et} 33hd sy 22
olth, R ashdo] &el= S EelnR Fetusit Stugrste] del| o Ao AE 7HAaL
Avka & 5 lew, F gt A dide ERge R A At 54 digk Ao 54
of AFHA B F Avk
2 A7 A% 9 AR 54

i) =8k wARD ot SRS A HIARE A F8 EAF AAE DEAE vH Fal
A AR EAE g B EES T =1 A2 ASES vk dH] 8 aabES ol &
A& HAske #4E Polya®l wANA 494AE 1elste] 7|58t oM, Al Hd Tl A T,
oy g, w2 FHE Hojud s =8 59 productive struggle(AAHAQ1 o) 3} A4 &4, 12|
o] &5& B3l =7 A T% A 7St ou] £ WAMEL ARl FAA AR 7R
5 o FES g AN JheAARE o] 28 wWAME] struggles VAL ffal Z4Ate]
Tt Az d A2 7hEA s FRF AAAY A7k S HAsE 8 o]
8t WAME 9] struggles W3] B}

q

B Ao AAE nH P Al 428 EA|= Stevens, Paoletti, Moor, Liang, & Hardison(2017)¢]
“The going around Gainesville” #HAlE AFA7F i 543 Aoz “o4t =& Eol7hy] A 2
3L AT m-1)).

[2A]) SRRSO APH BE9 422 YRS SU FYHE 359 oo zeo
AZE Ul 139 j¥e 121, Taik BolnEe AN (QUFHS WU

£t o4t A2

ol

Distance from Gongju

0 Distance from Qsan

(28 T-1] o2F &8 Eop7h7] &A

o2 B9 Bobby] BAlE Alg 2alm Aol Ukl BAAW, o) 8 maAbseA b o
G Assh AT EE o3} AT B WA Base ekl LS 43 ugel e
& Hquantity)el Mol BE e o) FE4 Wal BARS 2AE AT 57
Glow, Mol FFLEE A AT Lo myE AN A E FA Hedoke £
Aolmz % ool Z)E FA vehlls @ 4ol AEE ol Aol Atk ey oldd
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Z8d EAls) oA Productive Struggle(BAH2Q1 of<k)ol] w3k o1

ol3lE F4d(construction)dh= A2 AR @tH(Thompson, Hatfield, Yoon, Joshua, & Byerley,
2017, Stevens et al., 2017, p. 4). Paoletti(2015)= St Eo] FEHHo|A Fo] HHE uf 3+ o] ot
ZEA Wgtele dgelAe thE o] A Alztel #sto] ®sigitta FESE Aol ow,
b S-S w2 e Wl I FEIA] Gt B A A B Bop] &
A= HIES productive struggles ©oF71d & EE WHF7E AR ofy il GxFA WgEA
%= T Y A4S 1HsIEE yRIelE A tHStevens et al, 2017). AY7) o] #AE F H
TAAR] F2] e o A71E ATetA 7] witel dB] £ wANES T g Wistel] digh o]
=2 fgl&or LA or stk (Matthews & Ellis, 2018). wabA o] A= ou] 3 wAls
& A T (covariation) o] FFH e digk FES A A &
Fo] HAlC digk 2AS Hsta ot e s a8k Aoty Hgh o4t EEl EHolrhr] A
Smith & Stein(1998)¢] A|AIgk ZpA|e] QA4 8+ >) T =2 AXH oF £
doing mathematics(578 &3}7]) HAZ EFE 4 Ao 2 o] 73} WALES productive struggle
S op7lslrlol At EAE A B 4 9ok

<E I-1> A9 944 89 $F(Smith & Stein, 1998)

AAH 2T ;
e A 5 }A 54
T
| - oTl sw@ A, A, 84, Aol AdetAt el
Memorization 7 E3
(F719) o odd M AR AL, FAL AEH o} sH=A
Lower-level wPsta 4o AAHC] Yol ofsA ke
demands Procedures . %%ﬂﬁ%_ﬁl a3 ﬁ ]—Ejé H% }] ]”%-1 Q7 EE o7l
(e 9 without AAl, 7B, e A v g 723
2 Connecti o BA Fao] AGEE dA Jided oue dua gy
OUNCCTIONS | e A oldlE FTel] Hubs A4F W dud =4S
(A = =
2 2)%) . AFE AAH FF 2T
« NZAAQY £, TAS 24, 75, BA 4T 5o
Procedures PHloR BRI o] AAstel oule A=
with oo =
Connections o gubzel Azt wet FAVF FHHYA N FFHoR
(@A 9 Fasta oldaly] el Axtel Bew g A ofoljol
o A 2olg 7oyl e
. A218) U ato] o)W el oot
Higher-level e e oL Ao oA =& QT
demands o ERSIEAE HLdunEFHA AlLE L7 (A S THEst
w0 zzo) 2 =2 w HJE Uy e A2V HAHSRE A A FHA
e T 28)
£ Doing o A Y, B mE pAe] BAS g7en
. DE EA
Mathematics | o el el #gg 2nz 4y e FAGES 27
(F3 A7) | . wdd 43 AW A48 dg] RS At ES
ke1g
o AYT AAH w97 oS Boled A HHe) &4
o ol FEeo] SS9 HEAgt 27

3 As A

ou] 48 WAFEo] HAY FAIQl ot E BHolrly] wAlE dAs= 4 Ao o
productive struggle 4 ZA+=A] doli 7] Y3 Polyael A& 4974 (Polya, 1997)& #4 &

— 335 —



WAE et 2t
D) BAl) e olsl: BAlA Fakels A3 Folxl AL 2;, BAE olashe v
2) ATl Ay Folzl A3} Falels slo] of9A Adse] QA BAES shefste], EA 2ol
g A4 s A % AL AL W
3) AR A A AL Aaks @
H g Ad e AES wa, Bk wEe RASAY, B BAR QunE 44d »
=

2 ATE 4] F8 wAbEe]l #AE sdsked oA AR NS HAasbetar dn] 5
WAFES] productive struggle 3lA4gE g Wtolu} A YR dn] 3 wAMEC] 7= productive
struggle ZH1S ZAleHE Aol S48 Fo7] Wi EAs12 @9 e oy fu Alge

oHEA okt

Athets} Bijeho] du] 38t WAl &5A] AsE FHste] A 5 Polyad #AA 497
Q1 Al gk olal], AFe] A4, AR A&, v, 7 ov] 3 wWAEo] Hel
productive struggles ¥|5:et 8718 E/FatAch L o 2 S & Yl & e A
BE AMdslo] on] 48k WAL productive struggle?] dAZ AAIEATE B AF Ay BEAE
Warshauer(2011)9] productive struggle®] A 9E vIE 22 productive struggled}t struggles 93}
of AREStEdl, struggle® A dAoA A WA @S Ee oS v,
productive struggle ©]#13t struggles &3l 584 oldv; A AN LA oz X
< B o] struggles vttt webx Ay FRoA e oH] 3 wAbgo] 72 thst
productive struggle 4 2 1 o9} productive struggle 23 oJH HE HAEA €08 A9

shsict.

lo o Ix
Y

=
=5

1. Polya®] FAla) 2 4aA 949 productive struggle(ZJAH2 el of &%)
1) EA 3tk o)s) dA A productive struggle( A Q1 of &)

o E Bl BAE Adske AYAA ol £3 wAbEel b olgnta wH WA
whe mAle] i@ olal BT the (28 IV-1JelA B 4 Rl B o] F3 aaEe 7
Ak LFsE Aol Adsh Adg WER e 1A AFS aeE AL E Bieka, M
WA AN BAE AL F, F A Ale] #AE BE BAE AL AL Aolel
2 olslal mejs ARE stk trEel dul 53 wAEel of BAF olaistdl olegg 12
ol f A AEAT Sl Wete] Bt TAY W, F WiF B Al 2 49
A R mEoldnky FEAN A&tk webA ou] 8 WSS o EAE ARS
Al IS AFHOR WRA, BAF T xF} yEe] WAt R ofv)ahe
olsishztl FHE Algko] s
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ARl 2. e
(et ool ) 0, !
3% L Ne

istance from Gongju

Distance from Gongju

—_— )
X r nﬁz :x(.ud)r) g
_SIRLS n‘l’

5 (fers?eremy)

1

Distance from Osan
Distance from Osan

=3

2 w2 e

[ V-1] Al t3 ofsf @A Ag-AIz dA= siAfste|= A= A3 struggle oAl

Al Bk ol WA o] =8 WALELS 4t EE Eolrlby] BAlIE oldfsy] s A9t
A7 BAE A ALY, 7F FFeh QA dig AR-AIF 2 EE R agEe 5 o vt
A WS A2 HE productive struggle IS F3l, 7€ wAE dZ2S o FE&AH AT-Al
e gk Ay E=E Aol AR A9 s 9] FeS Gobasth 1 Ad, oA &
AE 3] o] FomA EAlA Fataat st x5 y=9 onE Thofste], AFsabrtb o] sd
of e} Wl ‘FFEFE AR Ae'et ‘AL ERY A7kA o] AR7F F oWl Ag-AY
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A Study on Productive Struggle in Mathematics Problem Solving
Kim, Somin®
Abstract

Productive struggle is a student’s persevering effort to understand mathematical
concepts and solve challenging problems that are not easily solved, but the problem can
lead to curiosity. Productive struggle is a key component of students’ learning
mathematics with a conceptual understanding, and supporting it in learning mathematics
is one of the most effective mathematics teaching practices. In comparison to research on
students’ productive struggles, there is little research on preservice mathematics teachers’
productive struggles. Thus, this study focused on the productive struggles that preservice
mathematics teachers face in solving a non-routine mathematics problem. Polya’s
four-step problem-solving process was used to analyze the collected data. Examples of
preservice teachers’ productive struggles were analyzed in terms of each stage of the
problem-solving process. The analysis showed that limited prior knowledge of the
preservice teachers caused productive struggle in the stages of understanding, planning,
and carrying out, and it had a significant influence on the problem-solving process
overall. Moreover, preservice teachers experiences of the pleasure of learning by going
through productive struggle in solving problems encouraged them to support the use of
productive struggle for effective mathematics learning for students, in the future.
Therefore, the study’s results are expected to help preservice teachers develop their
professional expertise by taking the opportunity to engage in learning mathematics
through productive struggle.

Key Words : Productive struggle, Problem solving, Task and activity, Preservice
mathematics teachers education
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