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“Obviously, these criteria are relative and subjective with respect to a
person’s problem-solving expertise in a particular field, i.e. the task that is
cognitively demanding for one person may be trivial (or vice versa) for
another” (Leikin, 2004, p. 209).
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— = = — & = — = =
0.61%* 0.61** 0.54** 2.44 2.89 2.32 1.93 2.74 1.77 1 7oxw

(1.16) (1.13) (L17)| (1.07) (1.09) (0.89)

0.60%* 0.66** 0.30** | 2,60 277 2.77| 248 3.04 266 2:mww
(1.05) (1.17) (1.01) | (1.02) (1.03) (0.92)
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(1.05) (1.03) (1.13)| (0.89) (0.99) (0.96)
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** P<0.01
N=73
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Multivariate Tests?

Partial

Hypothesis  Error Eta

Effect Value F df df Sig.  Squared

Between Intercept  Pillai's .969 1108.942° 2.000 71.000 .000 .969
Subjects Trace

Within time Pillai's 310 7.748° 4.000 69.000 .000 .310
Subjects Trace

novelty  Pillai's .358 19.771° 2.000 71.000 .000 .358
Trace

time * Pillai's 218 4.819° 4.000 69.000 .002 .218

novelty  Trace

a. Design: Intercept ;Within Subjects Design: time + novelty + time * novelty
b. Exact statistic
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s Ry p) =26.39, p<0.01 Sp1P) IR K9 MPPA NP TN 3T AN — AR NPT
'( F(l, 72) =34.49, p<0.01:73nK

N1V W ANRT WA N7 DY vawa (Mawna NTon) M0°n 25w 03

WIPT DAY DR VT 2TR0NT 'F(Z, gy = 4,72, p<0.05:7nR ;F(Z, ) = 14.23, p<0.01wp

M52 I°wWnT DR NNDY WRIANT 07 12W 3w M0°37 27w Mynwn 191X 023 AR
25w NI IR (RN 927 p<.01) 72°WnT DR IR PO 072w, WRYT 2700 Db — DXy
(RN 939 £2.8) 7T 27D NNDIT 077 AW MR ANWYI 72T 12w, W0wn

Y P YPNA TINWRAWD P NRA2M IRYNI 10°17 29WH VAT NN 12 EPRIVIN

2°oW2 NP MR W MIRYH Fo g <LASTUDR S, = T42, p<0.01°00 000

T2 9727 797 K (p<.05) N2 TMANT 0T PN92 2YTRYNT YW MATWRT 12w L Wi 1003
Y212 DI RLANA 77 DIOT .(N.S) NV 7IDWA1 N7 OTPW MMV NN 07aw 3 25wh 1 25w
X7 DTN A N9V NN PR VAT OX ,Im173 (1 2°Wn IR7) DYDY X2 N1Pyaa Ny

DXV TRY TTANAY DWPaAnK DOTNPNT WK INv1A Twp
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.7°NY2a NRT 130271 WD

NTI A MY NPRRY K7 MPRWY (D°901 2°IpnHa 722 Ponyn? W) T2 2 mn pnni
SW NAYLIT OV I RYANT 2w 72000 WL AR0nNN ST 207NN PRIV DR MYV Ny
NYPWA DAY P aR0RNNA PRIV DOTNPNT PR NDY WwoR X 17°97w (Cooney, 2001) MNP
MMYWA NN KD MRWH NPWAY MW DY NN Pman MIRXIN T 1212 NN
TTWA APANNY DM DDTYRY D T2 N LARTIT NN NWIAD T907-N°22 ApdRnn

.(Leikin & Levav-Waynberg, 2007)



51 | n1PnAw KDY NPNTAY NITRnm N1PYaa MANKRY ey 0OAInT nosen

237121 (YIRT 01072 NO2Y 27217) NTRIN 70Y72IR 2P P72 PN D MITY W NRT av
WMV DR D90 QORXANT L7292 WA T IPman 7T 1202 .(73‘72 mn»D WW‘?W) TP
.72772 2173 03T2) N 7207 7°0199IR 29P2 0°7277 DR PIN2Y TR DR 20PN

NNIPHD ND'WA

Applebaum, M., & Leikin, R. (2007). Teachers' conceptions of mathematical challenge in school
mathematics. In J. H. Woo, H. C. Lew, K. S. Park, & D. Y. Seo (Eds.), Proceedings
of the 31" Conference of the International Group for the Psychology of
Mathematics Education (Vol. 2, pp. 9-16). Seoul: PME.

Ball, D. L., Hill, H. C., & Bass, H. (2005). Knowing mathematics for teaching: Who knows
mathematics well enough to teach third grade, and how can we decide? American
Educator, 291), 14-17, 20-22, 43-46.

Barbeau, E., & Taylor, P. (Eds.). (2009). Challenging mathematics in and beyond the classroom. The
16th ICMI study. Boston, MA: Springer-Verlag.

Brousseau, G. (1997). Theory of didactical situations in mathematics. Dordrecht: Kluwer Academic
Publishers.

Charles, R., & Lester, F. (1982). Teaching problem solving: What, why and how. Palo Alto, CA: Dale
Seymour.

Cooney, T. J. (2001). Considering the paradoxes, perils, and purposes of conceptualizing teacher
development. In F. L. Lin & T. J. Cooney (Eds.), Making sense of mathematics
teacher education (pp. 9-31). Dordrecht: Kluwer Academic Publishers.

Guberman, R., & Leikin, R. (2013). Interesting and difficult mathematical problems: Changing
teachers' views by employing multiple-solution tasks. Journal of Mathematics
Teacher Education, 16(1), 33-56.

Jaworski, B. (1992). Mathematics teaching: What is it? For the Learning of Mathematics, 12(1), 8-14.

Jaworski, B. (1994). /nvestigating mathematics teaching: A constructivist inquiry. London: Falmer
Press.

Kazemi, E. (1998). Discourse that promotes conceptual understanding. Teaching Children
Mathematics, 4(7), 410-414.

Krainer, K. (2001). Teachers’ growth is more than the growth of individual teachers: The case of
Gisela. In F. L. Lin & T. J. Cooney (Eds.), Making sense of mathematics teacher
education (pp. 271-293). Dordrecht: Kluwer Academic Publishers.

Leikin, R. (2004). Towards high quality geometrical tasks: Reformulation of a proof problem. In M.
J. Hoines & A. B. Fuglestad (Eds.), Proceedings of the Z28th International
Conference for the Psychology of Mathematics Education (Vol. 3, pp. 209-216).
Bergen: Bergen University College. Retrieved from
http://www.emis.ams.org/proceedings/PME28/RR/RR243 L eikin.pdf

Leikin, R., & Levav-Waynberg, A. (2007). Exploring mathematics teacher knowledge to explain the
gap between theory-based recommendations and school practice in the use of
connecting tasks. Eaucational Studies in Mathematics, 66, 349-371.



http://www.emis.ams.org/proceedings/PME28/RR/RR243_Leikin.pdf

WRNY PR YR P ny-ans | 52

Polya, G. (1973). How to solve it: A new aspect of mathematical method. Princeton, NJ: Princeton
University Press.

Powell, A. B., Borge, I. C., Fioriti, G. I., Kondratieva, M., Koublanova, E., & Sukthankar, N. (2009).
Challenging tasks and mathematics learning. In E. J. Barbeau & P. J. Taylor (Eds.),
Challenging mathematics in and beyond the classroom (pp. 133-170). Boston, MA:

Springer.

Schoenfeld, A. H. (1985). Mathematical problem solving. Orlando, FL: Academic Press.

Shulman, L. S. (1986). Those who understand: Knowing growth in teaching. Eaucational Researcher,
52), 4-14.

Simon, A. M. (1997). Developing new models of mathematics teaching: An imperative for research
on mathematics teacher development. In E. Fennema & B. Scott-Nelson (Eds.),
Mathematics teachers in transition (pp. 55-86). Hillsdale, NJ: Lawrence Erlbaum.

Steinbring, H. (1998). Elements of epistemological knowledge for mathematics teachers. Journal of
Mathematics Teacher Education, 1(2), 157-189.

Stillman, G., Cheung, K., Mason, R., Sheffield, L., Shiraman, B., & Ueno, K. (2009). Challenging
mathematics: Classroom practices. In E. J. Barbeau & P. J. Taylor (Eds),

Challenging Mathematics in and beyond the classroom (pp. 243-283). Boston, MA:
PIND

YIY-IND LD WV N N'MDTHPNN NDID0N ,DIRQIDN PIND

A

20 YW D'TIN™IN WUANIDL LD NHIDNY aprtonnn NINDNN WATD UD'Y DIXRIIDN PIND Y'T
AP'ONNDN NXRIIN L N'VHLANAN N2'YN NIN'D Q'8N D'RINN] ANDNP .A99002 NINBNAN
D'PNYD 219'Y Ap'oDNNI NN NI YD O'T'DIN NN L1901 PN NI'YY NIy
.02 DMIRKRDI DMIDD 1DON IIND N'NIN DINIIDN VT .AP'VDNPN NXNIIND




53 | 1PN KDY NPNTAY NITRNm N1PYAa MANKY ey 0OAIn noven

D'T'NINY [I9NW :1 NDD)

0K D°079 R

2 awn

na/72°IR

N0 N/

: PANNA HY 10¥0

? 7RI D°0OWNT 1A TR 92 OV 0°50M ANKR 7797 11°KA .2

Al £ | 8| B8
N n n n Q2 | 900N
N a a
L n Q
Q v z
[o} 5 I
n N
a a
P 0ANNT VIZPRI M9RA CIN .1
P 0RNAT VIXPR TIIVIN IR 2
P0ANMA 002N NTINR 9210 MR 3
0072 0¥9°370 NNDY AN IR 4
P0ANAT TNV ARIT WA CIR 5
P 0ANAT VIZPARn T IR .6
7P70ANMA N2 NV DR 1997 TR0 CIR 7
P0RNAT VIZPR TWPNn IR 8

P 0ANR NV DY IR




VAN I P9I P ny-ans | 54

D'T'NINY [I9NW :2 NDO)

X-2 1110
Karaksienl NN DN nvRY
slslelslslelels
Q B2 £ F F F =z
Z = Q Q 2
- %z S rF
S a

¢ ® ® 4yvayin>mwbhw mmpi9 T
° e e YINNTMWYY W .72%2 DOVLR

. D G .Q21MMdY DR 07

WA DY AT 12 WRD WA Mavh X0 o7
TN R 00T 2-n Y KD n2Yh oo v
.(D19 992 Y117 PR) 7292 IR 015 DAY T TR
DR T2YH 1907 AW DN W02 P DT
2-2 B 7% ,0p7 1-2 A 790 01w 0oInma wad
v .mp7 10-2 D 791 mp7 5-2 C 1% ,npT
17-2 w37 5w w732 0°79°7 93 DR vavad

?NKRT WYN 7¥°0 7292 NPT

1 2 3

LR B seeae LR R KN
L] L]
L] L]

279207 DX MPOWM 03°105W 77702 131NN

10PN YDA 77I¥2 MTIPIT 150N
[ Na ] 505 [ cownn [ whws | cawn | pwswa |

92 °%mM P72 "X Macnn 3 1Y WOR PR
T°I% 7X 921 v 207 M>nn 2 nannn noaw
MP0L P78




55 | n1NAw K9) NPNNAR NIPnnm NPYAR MANKY MwIp' 0%awIna noven

:71DP NIRDDIP YW 0°30 ¥R WY Nnon Nana
w782 a"p2
. 38-2 APl
. 21-2 " 500
. 10-2 " 250

1
0P A"p 2 > NP2 AN I T

DWWwn 2 70197

MR TR W TOW 9173 710D 0D RXN

3 NHO)

b qlalaly!

TTp*aNna NIANRYD AR W PN
N=41 (017 7w)

6.15
6.44
6.59
7.66
8.20
8.29
9.90
10.15
10.29
10.56
10.78

NP2VIILIR NP2

N7 725w DWNTI NYa
MTAR 0°2772 NPYa POND
19531 P NYY2

NN RY N2

72927 MW7 N2
MWIA NIYY DRI

ITY NP2 MIWNTI NYa
DYV NRVIN

2°0P179

D>7I%°77 N°1902 HH21I0RY ¥ MwNTA N2
07070 172 NYA




AN NP2 WIPH DA 12 QRN

4 NDO)

VAN I P9I P ny-ans | 56

Total CHL | Total CH2 | Total CH3 | Total DF1 | Total DF2 | Total DF3
Total_ CH1  Pearson 1 .396 .248 458 .216 .188
Correlation
Sig. (2-tailed) .001 .035 .000 .066 111
N 73 73 73 73 73 73
Total CH2  Pearson .396 1 .210 .320 677 .220
Correlation
Sig. (2-tailed) .001 .075 .006 .000 .061
N 73 73 73 73 73 73
Total_CH3  Pearson .248 .210 1 .081 .086 .566
Correlation
Sig. (2-tailed) .035 .075 496 468 .000
N 73 73 73 73 73 73
Total DF1  Pearson .458 .320 .081 1 .592 412
Correlation
Sig. (2-tailed) .000 .006 496 .000 .000
N 73 73 73 73 73 73
Total_ DF2  Pearson .216 .677 .086 .592 1 .382
Correlation
Sig. (2-tailed) .066 .000 468 .000 .001
N 73 73 73 73 73 73
Total_ DF3  Pearson .188 .220 .566 412 .382 1
Correlation
Sig. (2-tailed) 111 .061 .000 .000 .001
N 73 73 73 73 73 73
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MmN ,10 w3 .(Brannon, 2002; Izard et al., 2009) 2%y 6 121 D78Y 4 2w Mnd 12 XY X
.(Wynn, 1990, 1992) 111 D°A%Y A0 ¥ MMM SW aNAOM 75071 YW 201N MW 2m
ST P2 WP XN IDINA L,IOW MDD DY NAYYST TN LAMNR T VT, MT NN Toana
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Briars & Siegler, 1984; Condry & Spelke, 2008; ) o™ w> ,annw? .(Gelman, 1993)
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Hurewitz et al., 2006, Le Corre et al., 2006, Le Corre & Carey, 2007; Lipton & Spelke, )
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