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ABSTRACT

Mathematical problem solving have placed as one of the important research topics which many
researchers have been interested in from 1980’s until now. A variety of topics have been researched:
Characteristics of problem; Processes of how learners to solve them and their metacognition; Teach-
ing and learning practices. Recently, the topics have been shifted to mathematical learning through
problem solving and the connection of problem solving and modeling. In the field of mathematical
problem solving where researcher have continuously been interested in, future research topics in

this domain are investigated using delphi method.

Keywords: Mathematical problem solving, Delphi method, Research topics.

1 =¢

ATPAMS] = SALE], 57d AL, AFJALE], atstata], AJA]7|9FALe] G0 2 Hfglo] Hksl @ 1 Qlct. oF
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Ao 2 debklct (Al s, 2010; Gainsburg, 2006; Hamilton, 2007; Zawojewski, Hjalmarson, Bowman,
& Lesh, 2008; Zawojewski & McCarthy, 2007) Z, o] Abe] FEoA Q5= QIMSS &4 5=t
Mgt 2o ALY LR 0 RE W Aelolx ok Q17he S48l W 4 gtk Hlo] it
(LA, AP, 74 1996; 2% 5., 2010).
ol%l Wet Lo 4, F T S0 ARREL SHEALEO] 28 £ S
v o948 A Z2S 55 a5
Lester, 2008). ©]21 A1 4]+ 3 £t Polya o] 2412 t2do] R0 A8 atel
A ZESo] 28t BAs)|2 L2 AlAo| Alufst A

A Aa2 X AE YT 5
A R|5FaL 1T} (Baroody, 1998;

o 1 \_ fe) S ‘IHT‘?:O]7]5 O}q(7]okA 1991;
English, & Sriraman, 2010; Schoenfeld, 2007). o] & &1L 7511}% Q2|uet weaby W R 55t A
ol ¥l m @} ek (Rt APAIE 18- 11 2 ROl A, A7 ol U] B8R
(@AY e, 929, A4S, ANs, 135, 201) 4251%‘3 A5 (NCTM, 1989, 2000) & A2}
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1980s& =713t o] 20|}, 1960 AT} 1970 AT O] 4~5F W §-& H]THSIHA] NCTMo| W 87HA] AL &
A A Haoh “FAs]Z o] 1980 A st 45t9] FA4]o] E|ofof gttt o, o] F {siA t59
A X OFS Y] =9 TH(INCTM, 1980b, pp. 1-5)
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o] Aol AU AMAK oAl ZotaL, AZA QA kA FA O] AT TS 2 lon, 2452
ed-sol tieh A Aot =75t Tkl SR ATt o] A Aol A 2RSS 43R
v G Al Ao, staAtEol v AR A1 siEst=d ol g2 A= A o= UER
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A2 S SABNE Y ol FS DIAIA] Zste A o2 UET (Lesh, & Zawojewski, 2007;

Lester & Kehle, 2003; Schoenfeld, 1992, 2007; Silver, 1985).
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et 2AjslAo) et A7t ol 2olx | £\ “RA]” 2 AA|o] Tt ol 2 ¢1at Lt 3
951 T (Lester, 1994; Lester & Kehle, 2003). A1) A 9], =A|9] &&, £&

ol e of 2 519] G o] ALt o] & ZA|f o] wof tjst A1o] YA = “task
mathematical problem solving” ©]t} (Goldin & McClintock, 1979/1984). = A Ho] =of g O‘Fg 0| R]=
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ATfst Z1o 2 A28 Y]l QIt}(Lester, 1994; Schoenfeld, 1992). o] e} -2 X|A o] R|H 20

S0l S4L5tal, AARE 2 2000 SojA = otA FAIsH 2 of] tieh A=l THah Al
A1t (English & Sriraman, 2010; Lester & Kehle, 2003; Schoenfeld, 2007).

A3t 72 Polya®) Algto] A5 7io] ofja}, gAlo) ol A1 o) A 2ol £x17} o]
wHoloh A ¥, ZAIsHZE 5419 a8 G0l Fast A2 A 74 (A genuine problem) & Af|-5-51
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ojH 7 st5H 8t XA 2 sF5AE0] QA" S0l AFE-E 4 it} (Hiebert, Carpenter, Fennema,
Fuson, et al. 1996) &, St5 Aol Al ZAIH A& Al e 5402 o|f0|7] 49 At sts A
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r & Kehle, 2003 AF11) o]of] Tst x| Alo] HA L S & K| &]Qich 238tk §]jA], o] 7]71e] L&
o] o} ZIH- Bo|A] @hgkrhe 21 ohjr}. NCTM(1980b) o] Aot Y50l HAx 02 A2
22 WA HAeo, § Uoprt £Y5H Standardsof| A ~5HA A A2 o] AR = PR C2
RO A A= QF B Al thE standards @F 54 Q1 #F ol A ThR o] A of ettt= A o] B2 % 1o,
2 3891 0] FAlo] Eofo} gho] felE|gict.

ATALE 2 1990 T it 3P4 AIShZ0] B A77F$127]8 sHe Yoz, 53t 2AS
A g ol 2atshe A19o] 44| @00 (Schoenfeld, 2007), 814 EAISH AT & 95U 1L o] & S8t g
ol 5-85t2] sl AT A4l S0] A AFHATE 2 Bt "R o Bt 218 LA & Uk (Lester, 1994;

Lester & Kehle, 2003). o] & &3l o2} A1AE2 A ZASIZ S A7 & 22 Y=
Loprtof sttt A|dgttt. X|g7kA] A+ £A|=0] WAtstE| o] 7h= 74 o] dl. o|Al= &AIE
& &o] o] F0o]Aof gttt (Hino, 2007). 1K Al 2] stof| A Hloju LA d 20| 5 vl 0. & gt ~5HA] ZA|sl A o
o3t &1 17} X138 5] o] oF 5} (Stacey, 2007). ICT S &85t w2l g 51 2814 2A|5] Z o] F4lo] & o]
Of StC} (English & Sriraman, 2010). -4 Q1 A A A of|A] Hlojd ] AFQ1 A& (Design Experiments)
2 &9t WA A A 20l AghS Al =5l oF sttt (Cobb, Confrey, diSessa, Lehrer, & Schauble, 2003).
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SoA AEA &Y ZEZF Ao 2S E5t 458HshS 0|t} (Lester, 2003; Schoen & Charles, 2003). =
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Aol A2 &8t 8 wa+= 0]0] 1980 d ] &6 7Hs-8t g 7HA] A2 2 A7 = 1t (Baroody, 1993;
Branca, 1980; Schroeder & Lester, 1989). 7= X|0t, 2A|cZ2A2F W A A| =2 A 9] BA-8 =] 17 919}
7 2o, o] He 25HL g WA YR AHTIR O 2 A28 ofo]c] o $| Bk (Lester, 1994),
BRI S Ba 58 sheol ShaAtel S g SRAIY 4 91 Zolhe the 01 sk . of
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HAE g2 ofo|rjo] E—ohz ko] ¥is}, wAle] A&to] ¥is} shEAI} EhGdt
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H ol FHLsHI Oq%ﬂfziﬂr
U A0l tishA AL ZatE

A ZAIGHE 92 &5t 8 g RGN wAEo] TRl = B
E2 o= g2 < 2 Aot (o]0 tist AEAIE -8 Cai(2003), Lindquist(1989), Schoenfeld (2006) =
K- al) vhetcy)
8t BAjsl AT BT 28 =g sl S0l el =olohe 2l B0 ¥yl e Holutee, w1
AMe ZAE T2z 8 2451 WX 7IHA =0]5t= 5 ot} ustH, St A7 Kil*ﬂ
= et an 50 ol SR 1 2417} SaRlol) 20k 20l Botoluio] mak o % s o]
AlAigh &= vA7] diZolth. 2 A Z-AE AAI5Ho] Folutd & A shal staAt= BA skl
LA, DAL SHEALS oA QALRAIS U SHEALS 2 o] 58 Br} o] % @ALe} st} skt Ee]
§h2-g Woteh 2912 AT 4 ylol gl olth ARAIE A% S AAISHL, SRSl o] Ao s
FE] @F7HA] e 1 o] o] ARt Sl E 7HE sl @ 4 e A= YUl (NCTM, 1989). o] & s A =
SSAtE2 FolAl S gstal, 1 gl Algste wAlol tigt = % > Q= K}E Eé}ﬂ,
G % o

]
S| Rf-&©°]th. NSF(National Science Foundatlon)A KH ] 7<] el
g wol AwE RE & 5 0 RSN (EE FEIW) LIS AT 4FE 1 st dit
(Senk & Thompson, 2003). E£3F, Burns?} 5 8 A A== AMLEANE SAHC 2 5t 28 A XIRE
=h 85111 Qlth(Burns & Wickett, 2001; Wickett, Ohanian, & Burns, 2002).
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18] o ApAE o] FUd A BohE FAshs Zlolck. o] Balo] ol45) A & e ARl W e
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<H 2> Likert-type ™ = 0] Al E ghibgt

Likert-type 8= | %
1 96.00
2 73.25
3 50.50
4 27.75
5 5.00

Y = —22.75X + 118.5 (&, X: Likert-type M =49] &5, Y: %)

olof o] WAIE 2 ST WePhs A BEL A AR 02 B A5 gstel WalrksH g
<E 3> 7} 20| BRACHEI B, 2001). YIS = 2L AEg ALEstct,

<E 3> Va5 280 I Wapls A A

®eTs 58 (%) | Webhsd B
67 1’3 =0
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4 A7 AT

MR 6799) HRUGAL 5 0 59 ofe] 71x] APg o2 Qlstol, Al28] ARt 417, Al38] 4Rt

3879 HE7HS0 7S 2P ot o] RIS A28 SEN A38] TS vlwatL, o]

FAE FRASHEA] AW YT, HEIS S A RATA AL AUAPA ATHOE Lol 2} Al
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41 ol 43

to] 7|9 5 YHESIA 22 B0 2 of2] Wl AE RALE She ol fk SHAHSY] W50 Fejot 43
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tAE AN Ak £ YU T F 4019 RS Ueh 2L EAlsAl Ysith e1geln e
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17,182 A2 Boig

2 2 LI T g
t-478S AAIRE 2t = AT 3F 5 +2ule AL UEUl = =

B[ A9 |99 | 97 [EEEA ] | »
TAF| 18 | 8589 | 1401
8 I'S=T1T 20 [7008| 2075 | 2567|0015
SAF| 18 | 8083 | 11.04
9 S 20 | 6984 1695 | 2340|0025
TAF| 18 | 7578 | 1326
13 x50 5505 | 1gog | 3862 | 0.000
TAF| 18 | 8336 | 1401
4 S Tt |17y | 2189 | 0035
TAF| 18 | 8463 | 17.88
15 520 [0 | Tose | 2248 | 0.031
TAF| 18 | 8842 | 11.04
17 520 T785 | To3e | 2480 | 0018
TAF| 18 9094 | 973
18 S50 Tosss | Toag | 3044 | 0.004
» < 0.05
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AAR ez, 2t Fdofl tish chefstAl §F-g-0] U2 312 ofyth. 39] 7oA = 50%0°]5+2] w20l
stz AT A2 A27hs0] 24 230l &2 d4d 2 a7t e FAlSol2tal HHshs Zlof2tal
3F 4 Qlr} BrAlbA o] WAL E Wt Qe Ball 2 Ayl 152 A|13]o|A] A E7150] RIS A MR
A RJAA] B Hohe| ofof shAL ojRfetthal AZEtthal Wit (<4 8>, < 10> L) o= Al18] oA
A7t oido] uf2ie] A7t o] RojxofF & FAIS & ARt Alol2tal & 4 Qls Zloltt

12 WIS Y

38]0] 24 Wato] H2-2 Esto] WeprHs g ut ko] chet ST Q8 YL BRlSHES 1]
st9ict. o2 A5s7] 9lstol A28)et AI38l9) Wab b, Al22)ek M35l o) 390l chat wAS BA
sto] moITh. o2 9]5t0] <L 5> % Atm{nel, 28] A8 2 H38] 20| Walrkis o) W) xfo]7t
A0) x| Qect, TebAl, Al48] 422 AAISHA] ek A2 ILS 7kl 0j719] gojo] o 23ickn 2 4
91tk o] = 8]4o] that 2] = BHE7HA o],
<i 5> 7} R5o| Ygut REWUA
2% [ 9 | wauA
23] H3al7bsAd | 23 | 62.84 5.37
33] Hal7 A 23 | 62.82 6.03
23] 3|9t 23 | 77.57 6.43
33] 3| 23 | 78.38 6.69
A 92 | 7040 9.73
oz Pistol,

Al28] et A|3e]o] Hsltsd2 oF AT R Fal, A|239]9} A|38] 9 5|2 oF AT
K27} Altto] ¥yt s|uhe whg Ha)sto] Aztsto] dato] ARof 25191 =x]2 Arm W 9frt
(<E 6> AF 1), R1TH7H ] 2 9] 3t FZF 46.5440] T3t 208182 000002, p < 0.05 7} A3t} whatA]
W5} A 1} 5] 9to] 571]7(4 o 2 ©olu]at x}o]7} 9ltt. 0|25t 70 Y] 7]lo] A A}o]Q] Z}o] 7} 9l K|
A%5S Y5l Ab%H] 1 (Post Hoc Tests) £ Z:7H2 Al 5to] of grct,

Aad | AFee | BdAlE F wolets
Aek-71 | 5281.251 3 1760.417 | 46.544 |  0.000
Alch-1) | 3328.388 | 88 37.823
A | 8609.639 | 91

p < 0.05

Jajsto], M23] o} A|33]0] Wsb b5 ATt 5|9l Helglof o o] AJAlE|QlrHe 2 S AlEststo]
AT (57> 3) A281) A3 WabFs el Aolek K219 q391e) 2|l S Aol £

& p < 0.050) s E R tov g FAAC =R Fojulst xfol= gltt. &, A|22]0] Helrs/d 7t A3
sl Hstrhg dofl tigt ojdo] Apo] 7} glth= A2 Yol & Ee, xﬂzsqq 3] ota} §)33] 9] 3]9to Thst
ool = Afo|7f k= A-E & 4 ). o] Zubrt 48] 9] dnfo] A7 AA|SHA] 2 o] f-oltt. Al

251 Wl b Aat 319, A3510] Mahs A3t 21, A128]9) Hab) 54 Assle] 21, A132l°)
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757 Al23]9) 3|Aol ol BAK 02 3.ou]gt Aol 7} 93-S & 4 ULt o) MR}l
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el bs 41t 39e alstel 7

A28 st 7] | AlI3E] Mgt 7hsAd | Al2e) S | A3 STt
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