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"' NRC: National Research Council

2 UNESCO: United Nations Educational Scientific and Cultural Organization
3 Partnership for 21st-century Skills

4 Organisation for Economic Co-operation and Development (OECD)
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! Damayunti

2 Sumardi

3 Otgonbaatar

4 Meier

5 Kilpatrick

¢ association

7 analogy

8 generalization

° contradiction

10 NCTM: The National Council of Teachers of Mathematics
' Chen, Van Dooren, Chen & Verschaffel
12 Koichu & Kontorovich

2 Ul « S8 lasb qeaoply 195 esdlus) pgle o cus¥a 9 )\Sh)

3:'\\'?'::



cing e cslolssin) b pas csal cljgel sl esdly cai¥in ol csalus ab o el csbjgel s

s %
2 238

Olye & JSHsbal) (ol sdln 2 b YY) ulikeal 5 15 0T SUIL - 5
3 o33 A o iy fsline (oSl Plos ey Jga b 5 0k 305 Sla o go ks AT 3
2 lllas 2 b Cadge b oy S eds esls Sl Ol & sl cal L (YD T
Al b sallae o ol JIE 3T o 2 b Jilee BV Glaacr 5 (S o oiS
ol Y (Kilga 5 61S) el &K 5 Cambge G 63,05 Laseis BB 2w 53 Y gene
My Ol Sl ye 2Bl (s> SOES 53 15 550 oSl alsT 4 5551 L 5 e 2T 3

Lg\.adﬂjhg;:j\as BE) QbfT J:‘"" A.Ja.wj;‘.n 69 iy &‘u\b‘ 693 )‘ Q}\{‘VAJJ\SGA

(1399) U871 3 it gl (S Voo £ b 2l 11 St
ol ke (SUlus (539 Wl b Cutbge
s S ge oSS (sl a7 (0

BRCLPC itV -
b bl dos (Y
Gl Camd g0 0lo, OLL 4 b Sl ) )

odd o3l (allus ¢ (gl >

. . S4Bl L (¢
(o o315 gdllus (59 3 b (cdllun dgi ™))

b 4 e s b 55 50 5 Oliies (5 5 (Sla s S B Sens iz o
Tl ol s Ol &l ot s £ b T35 Gl 53 oo smlr b edue
T 02 osTs de s s b Cundse an ol 0889) 705 )1 5 150 sl sl
Slastl 4) s osls callus g9y Sldlas T s i Jals (Y)Y g sl
el 0 £ Y 5 Gladsde 5 o 5 4 o(alas cr RGBS
Olge a4 dlae = b 4 wls slizel (VA1 5k 5 «(198V) 1S5, 1AV " i
o3lizul 3) 50 Ll 5 0 BV S5 o lulis (11 (63,805, Olgie 4 5 B b LS e T
bl & 536 T s dlae = b 09Y) e 5 (VM) iy 5 slizel 4 23,813

O3 50T 15 S ol 5 (6 s Collanil ¢ Sl slaad 3o &7 olin ol 5L, i

! Zhang

2 Ozdemir & Kar

3 free

4 semi-structured

5 structured

¢ Stoyanova & Ellerton
7 Vistro-Yu

8 Jensen

° Leung
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4 modification

5 contextualizing
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7 reformulation
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3 Kwon & Park
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The Effect of Open-Ended Problem-Based Learning on the
Mathematical Creativity of Tenth-Grade Students in Schools
for the Gifted

Majid yousefi' , Mohammad hasan Behzadi'™* , Ebrahim Reyhani”
Abstract

The primary objective of this study was to investigate the effect of instruction on
the mathematical creativity of tenth-grade students using open-ended problem-solving
in structured situations. This research employed a quasi-experimental design. The
convenience sample consisted of 33 tenth-grade students from schools for the gifted in
the counties of Varamin, Qarchak, and Pakdasht (southeastern Tehran Province)
during the 2020-2021 academic year, selected through purposive and random
sampling. Data were collected using a researcher-made questionnaire containing two
open-ended problem-solving questions in structured situations (based on the
framework of Stylianou & FElleton). The questionnaire’s validity was confirmed by
mathematics education professors and experienced math teachers, and its reliability
was supported by Cronbach’s alpha coefficients of 0.83 and 0.90, indicating strong
consistency. After conducting multiple open-ended problem-solving instructional
sessions, the questionnaire was administered. Statistical analyses revealed that the
students” mathematical creativity scores increased significantly—from 0.2399 before
instruction to 0.5248 after instruction. Additionally, the improvement in mathematical
creativity showed no significant differences based on gender or field of study. The
discussion-based instructional approach using open-ended problem-solving fostered
the development of a logical, flexible, and dynamic cognitive framework in students,
ultimately enhancing their mathematical creativity.

Keywords: Mathematical creativity, tenth-grade students, problem-solving, open-ended
problem.
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