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What ain’t mathematics education?!

Z. Gooya (Ph.D)

Abstract: In 1996 at the first Iranian
Mathematics ~ Education ~ Conference
(IMEC1) that was held in Isfahan. |
obliged myself as a mathematics educator,
to inform the mathematics community at
large by presenting a paper entitled “what
is mathematics education?” to pave the
way for the establishment of the master
program of mathematics education in Iran.
Now, after 16 years, we need to reflect on
this rapid development and ask ourselves
that “what is not count as mathematics
education”. In responding to this serious
question, a metaanalysis was conducted
that its data consisted of the PDF files of
all the rejected research papers to the
IMEC12 that were coded and all the
personal identification for them were
removed. The main purpose of this study
is to reflect on what has happened in last
16 years, hoping to “learn from the past to
avoid its repetition!”

Keyword:  Mathematics  Education,
IMECs, Mathematics Education Papers,
Meta-analysis.

zahra_gooya@yahoo.com
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The characteristics of mathematical word problems at the middle
school and suggested strategies to facilitae their solution process

M. Haghverdi (Ph.D)

Abstract: This paper, first it has reviewed
the literature on the characteristics of
mathematical word problems and their
solution process. The review revealed that
among the root causes for students’
difficulties  with  mathematical  word
problems, two factors are salient, namely;
the text complexity and the unfamiliar
context.

To shed more light on these findings, a
factorial experimental study was designed
with 80 grade 7 students from a school in
middle class residents. These students were
randomly put into the four groups of 20
each; two as experimental and two as
control group. Four tests were administered
as pre-tests and post- tests to compare the
students regarding their problem solving
skills with the intervention of two kinds of
rewording; familiarization and
personalization. The major finding of this
study is that the rewording per se has
meaningful effect on students’
understanding and solving of word problem.

Keyword: Word problems,  Solving
problem, Rewording, grade 7 students.
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The trace of realistic mathematics education in the school
mathematics in lran
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Abstract: In the late 70's, in reaction to
both "New Math" movement in the United

States and "mechanistic mathematics
education™ approach to mathematics
education in  Netherland, Realistic

Mathematics Education (RME) has been
introduced by Freudenthal and his
colleagues. In this educational approach,
Freudenthal considered mathematics as a
human activity. Based on this approach,
education should give students the
opportunity to re-invent mathematics by
doing appropriate activities. Recently, the
National curriculum of Islamic Republic of
Iran has been developed by the Ministry of
Education to provide educational policies.
In this document, an implicit emphasis on
so called “realistic” aspect of the program
can be seen in the mathematics curriculum
framework section. In this paper, | first,
introduce the different aspects of RME,
and then this educational approach has
been traced in the newly written
mathematics textbooks in Iran.

Keyword: Realistic Mathematics
Education, Mathematics Curriculum,
Mathematics 1 Textbook, Horizontal
Mathematization, Vertical
Mathematization.
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An Historical Study of High School Mathematics Textbooks since the
Establishment of the Formal Education System in Iran

M. Rezaei (Ph.D)

Abstract:  Study on  curriculum
movement and variation of the
mathematics textbooks in Iran is one of
the fields that few studies have been
accomplished, and in this field there
have been no investigation reports or any
particular results of such these studies.
This paper deals with a short report of a
comprehensive research in this field
from the beginning of formal education
curriculum in Iran for high school (1925)
to 2008 (the time of gathering the data).
In this research following subjects on
high school curriculum are investigated:
1) Historical changes and overall
evolution of formal educational system,
2) Five historic periods on changed of
math  textbooks, 3) Changes of
curriculum based on the math subjects. |
tried all the school textbooks to be
considered and the content of them
mathematically to be investigated. This
paper deals with a conclusion by
reviewing trigonometry as one of the
school topics and its changes during this
interval.

Keyword:  Curriculum  Movement,
Mathematics  Textbooks in  Iran,
Historical Research, Trigonometry.
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Modelling and application: A research domain in mathematics
education

A. Rafiepour (Ph.D)

Abstract: The main purpose of this paper
is introducing modelling and application as
a research domain in mathematics
education through reviewing related
literature. The first purpose of this review
is to give a more clear meaning of
modelling and application, and base on
that, makes the distinction between
modelling in mathematics education &
modelling in other scientific domains.
There are some other terms like Numeracy;
Quantitative literacy; Mathematization and
Word Problems that with some tolerance,
are taken as equivalent term to modelling.
However, modelling has salient differences
with every one of them. Second purpose of
this paper, is to introduce modelling cycle
and its steps. Third, some researches who
are working in the domain of modelling
and application will be reviewed and then
methodology and results of one of them
will be mentioned. Finally, several open
research questions for future research in
the domain of modeling and application
will be announced.

Keyword: Modelling, Application, Word
Problem, School Mathematics,
Mathematics Education Research Domain.

Rafiepour@uk.ac.ir
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Abstract: In the first part of this study, first
a brief introduction of problem posing was
present and then, some frameworks and
classifications of problem posing were
reviewed. In the second part of the study the
research that has been conducted in Iran was
introduced. This quasi-experimental study
was conducted with experimental and
control groups which aimed to investigate
the impact of fostering mathematics
problem posing skills on 8th grade students’
ability to solve mathematical problems. The
findings of the first part showed that
problem posing skills was associated with
problem solving ability, creativity and
divergent thinking, and they improved each
other. Problem posing process also could be
used as a tool to gain a greater awareness of
what's going on in the minds of students. T-
test analysis of the second part of paper
showed that doing problem posing activities
in the classroom made a significant
difference in students' problem solving
skills.

Keyword: Problem Solving, Problem
Posing, Mathematics Education,
Curriculum, mathematics Teaching.

mojtabae@gmail.com
e_reyhani@yahoo.com

\5)x$.~| o

Yu""“.) r:-“‘f.“

Sl bme ap il @lis ol Jol Jiss 3 1A S
B ‘QT)"Jﬁ 5 dshie antly, i lea
T e S glagduaes 5 Lol
3,8 o S s S e el >l b alis
el pll Ol pl 53 &S lass s P33 Ui 2
W Rk ol e mAS s S
5 Sl ks bl JS 5 bl oS L bl
2o b Sl Sisg AU e 0l S
el el Ol sl Rl (S dis - ULy
A Soles &S das e DL sl i slaasl Lol
2 ST SE e i - WUl Ll
S pamen N s 0 GlB) Lol 5 Sl b,
S & g Sl Oleas Ol o s b sl 2
;}lj}ﬂluf.jls JAS BH 4;7;:1 LERRGIVIN S A0 Jmlfi [_\JJJ
T | Q)nﬂ Jels @Lﬂ a5 esliial 2,08 .
leo slac o sl eslatal aS das o OLES fags o2
23 s b Sl Sosn s o OIS 2 die
s o Ul 1 0T alis | Ul 0l el 5

(2by sl i ol 2 b 0Bl
2l s s sl

‘bf”l;.-).,\?@fnﬂb \Lﬁ;a@bAyLﬁ) u:’)}"Tv\ﬁ:')l JALWZ)SLSN‘: A

(ol g s 5 o 5L 65 S Lakiul Y

WYY/ tellie 5y sl OYRY/OVAF callie 2L b



H”W L)L“«NU))L@.; k€}>JLﬂ“~ A)La.j:gwjé MU}{):L}A&)Q# MM):

PRV
Dlids 3 S e Slesose 1 S Olss a4 o)l S, s |-
dis 35055 6,584 55 o3l AT Gl Jl sl en sy oA 2l Sl
Gl 53 O lr 5 Al Jor Comal s b ossls sy by isel Anl s
Bls ool L sSenl Je Olge w358 0 513 55 i 3 st SVl (Sl
LT Spdpo Mg 08 5 tulo S 5l oS o b &S il gmy Sl
ot Ll Bl Sl s i b LTSS b ali a3l e s Ol sl 20
Sy Slasde (2l GLOLS 5 s ael s i b oSl 5 ST e e &
S A g Lidizme (V445 (5 01 5 1L szl 3 ol & VAVA) T alies] 5 oyl
b s ol a3 i Bl (S oS el OF o 5l e el i
5 oandlas 540 Bloe 35 4 ShaS LS e 088F) gk oype cpl L3 3L 5L,
J= s s gby@;u‘«svx:w@;ﬁﬁ g5 sl @ Ll cila S 513 535 gla o)
il g Ol3gal 5505 51 Al 45 sl a Sal aslsl 53 (65 Al sl oS ax g S e
wnal gt 0T 51 oty 5 S o 1 OIS L e algas 0l ke Jilow oS 355
3 s 3 el e 2 b dnld ol S £ b Al Olis s oS 553
S X Oy (YD) a5 ST ol S s 55 oS (Ssbay ool 45,8 513 o
amalr glael 31 (gal slad ax 55 &S ol Sle b 90 dbas 3l (oL, alies CJE Lol
Aol s s = b Ul el 038 Ll 555 w0 cans w1 i | ol 2l
oo 03 ekl a4 S b s glavde Ll Slaal 5l S Olse 4 VA Dl 51 Bl
N ol 5 Olg) ol ol e3538] (Glamyde DLl Slaal 4 YooY Jlu )

1 Problem Posing

2 Einstein & Insfeld

3 Stoyanova & Ellerton

4 Silver

5 Mathematical Problem Posing

6 Kontorovich, Koichu, Leikin & Berman
7 Yuan & Sriraman

8 Cildir & Sezen



2o sl o i b Al e

LLJ)‘J?_}JJLQLL&}MJS‘“_J))»&JA)) M\bwa}:b\)lé\) Cjb

s ..J.:SU _5.)0.: O

LS o IVl (g ks Bl 4y 5 antls 5y alis C}@ﬂ@(\%\‘))j&m‘wﬁud B
s S 53 5 lse Olge 4 Ll e i £ b S

tool obs Uls L O glac e 5l (S5 S d

S S Sl S S 5 S .

ol sl Sl Shs K i

Ol gal ils altes = oUlg5 350 6l 015 .

Ol gal J2ls oy S5 & 55 o ey °

(2l 4 Ol sl SIS geaddle Il gl (sl .

T U Cop < U ,&\J,fwbw&j Jbbl.;)lu)\}au_, 3104AY) S

3,15 6 i Slalllae plowil 4 5 5 s SISET il 3
‘:;JJAJAUaM&qsz‘ﬁ)pjbmmcjbu(\‘w()) f”ﬁ)uj‘ﬁjla").\
ﬁé.p‘dﬁ.ﬁd}@d.l&&;:fé(fcﬁebbdim&Q}LN)MQ)MML&
¢@|@1,w,1wﬁsﬁswlét sl s K > 5l s 1Sl 6 Ko
Serge s Ll 3 5l S 08 L b ﬁ.bfdaﬁg.,io 4 ‘{'”J}‘ Cews 4y alesls
OF sl Jomoly 5 alins 51 5G0ee S5 & a0l s p LU oS 0 b s Jile
ol ol azul g+ Q\)'yTJ':..}\: 3l oy g(Y~~~)Yoj>.-)JZl:;€.§a WIS V"’”L’ Csd
S5 wly b Ol gladis L S gl | sl b s K ol oS

03 D4 g C,.:ﬁj.b ‘)\ LSJL.'.) J> U d‘)}"‘JJ:"'b ‘AP.L:;..V DL REAY Cj.b c3ls L" C_,.:.*j)ﬁ

1 Brown & Walter
2 Mclntosh & Jarrett

ARR!



H”W UL&NU)JL@ k€}>JLﬂ“~ A)LQ.\;LJAJQ MU}{):L}A&)Q# MLALA@):

o s ¢ ngéu;J)Lgﬁ)wﬁA?-wjud\fc CPJMJ?JM;‘LSL“M‘}
Cjbéjsjgbélfdb\f M&LMCJEM‘J?LLQ‘ Dj)b JJLOM\}}
J\SL;‘ QL:.J (\qaﬁq> Ls)jj cJL",.A (5‘)’ el 0 Q\.:; uﬂ).} w%}:m
ol (Slptmn oy S LS o (oS 9355 4 alies = b (Slains
./L_JL s JJ_&'.(‘;J_}VQ [ ﬁb/dj‘f:é Qr/wéfj R
g5t eclind o ploeil aief ol 5o Oljsal il 45T _lac Jles wosdlew
G Ojaal ity 5, K by sl 0 Connd Oladro > iin SO 3wl Cpl

)_}.J‘;».ﬂéf_)

da ogdls .L.lfu,a J.b S Lkl (Y+VY) O 5 kS ol 0858
3 ar G st by eSOl 3 1 L 4 bsye | laialS 5 bl iy
e Slagsle 51 S calin b o5 550035 S0 0AAY) TS SL LS on S S o
@be‘ Olse a0 4 il o« oy s> Cda G Ol 4 o Al 5 ol i >
W o Yeoe NCTM) 1,60 ° Lol Olabes o s s, 55 S2osel Sl
5l e Bome Glleaise e S LIB s xJ}quyC)bub&m\) C)]o

s ann g g S ) di leou)L@»,bb rlu«S_s)LsdadL.,
DA R G S &S A pbl Bl s LGS pl e Gl el S o
o Sl Susn O RSP S L T esad 3 edd el Dl
o3 s 4 lin ol ey G Sl D1 el yujmduduyfw

?;)l;ﬁb uby\wbw&&b\y,dab C/'b <ol SPOIR L"

1 Lowrie

2 Problem posing situation

3 Misconceptions, Prejudices & Deficiencies

4 Kilpatrick

5 The National Council of Teachers of Mathematics: NCTM



2l sl s Al £ bl s

) Bl O Sa 550l 5 Oldizes 51 (5 0 ban i Bl s b 3 o s i b
5 b S 5 addlas 35 (YooY T Klea 5 5 198A S gls 948V 1Sl Jke Ol g
o (0888 3 5 15k gl s sdd 6 48T 10158 50 el ok Sl 0T (sl sl
Ll o B he Cumbse SO ol n 2Ly Bles ) Gl gl e 1) i
G oep s ke A SO S @ e diee £kl dies ((V44F) 5l &S S0
i & 5 S Kl e ol ply 5 ol IV (5 ke i S dde s 5o
L alins 7 b (0887) (3 0 5 1l sl el ol 3 o5 rt,,;\m&j\,\,“oidb
3 s &y ol el O el s DT 3 48 S e a5 sl B Dlse
2l Bl Soygon 1 0T 5 L5l o a3ls slacumdsn 311, 3550 ased Gl s
ie o s el (TY) OLas 5 s 55 S e Gt so olobiae
ol s 1 e o b e et ) 10T oS adlad 53 0S80 O s
5l dis = b ST S el aal ot led S S ol 4 il e alis |
Sl 3o gy 3 A o 0351 1y ST slasls oS Al e Lt die b

2l i = b slac

3 l.hg_)ja-)la- c‘\.L‘\.M Cj.b L' LL»..;)‘ )J ol (ﬁl?u‘ Lgl.au,:.aj}i )‘ L>'>J" @L'(J JML.»J‘ B
LAQT U'-ijj("@" )‘ f}" cu.:w UJ‘ BE S Sl ol 43‘)‘ .,\.;‘).9 UJ‘ axJlzo (5‘)" &LA&J»@MJ

.L;&J\J}w)ﬁb))ﬂc)w‘@

1 English

2 Cai

3 Hwang

4 Shukkwan

5 Mathematical experience

YY)



H”W UL&NU)JL@ k€}>JLﬂ“~ A)LQ.\;LJAJQ MU}{):L}A&)Q# MLALA@):

ST SNCECTERE

o sl

L st o Olpea O 51 Ysame o5 alis = b 5l g 50 Gt Jor (b alis & b
S o s 8l e BT alie G o gl 3 b s el el sl st e 50
S oo ol 4 aghe B0 s = b 51 IS L oS e i (g b s
St Ol & AS (du 30 S5k 1) OF ol osls alis sdome Gl b LS o as
s s o 0L 1) i b il 3 g Gt (s 0 L wils of = &l
s a8 A8 o LS Bl Spse Sl (o dis S pse oS J dis
WS S s B lin s G ap Wy (Bla) o 3 el OT o s
Olse ol e = b el i (S50 OF 53 o s oa OLIS 15 (6 505 s
G el slanl s XT YK Y =1 diles - S sl Ol (14¥0) Uy (Jbs
Sopots s dslas L5 X =Y il LS e el s s 5 4 S50
olen cpl o b s ol osle sl slas & s &S S Lts Y WY HYE =

AL s gl dolas glal g« TR SE

S E P PR TAPC e T [ PSRt J e L Ao ROy PR [ WV ENOP
Glliss = b i Cd 4 28 b Camb e 51 e s G )5 S s ol
Candszn S polad s 2ok ST piman iy BWB1 o S - e 5l LS Wlg
e s IS SN sl e als sl ars ol 55 3l Tedd b L sl

S b

1 Formulation

2 Re-formulation
3 Polya

4 Contrived

YYY



2l sl s Al £ bl s

O 00 00 0O 0000
00 00 o0 000 O 00000
000 00 00 00000 O000O0O0
) e Y s ¥ s ¥ S

(Fr oo VA (lS) i b (gl ndgo Ol 0 IS (6,801 JSCs

‘3,,':‘,5.‘;!(@41;“_Qyjlwx\jzjmcjbe&“&y.\qmcjk
ol 33l ol alis Lol 5 e et e files Gt sl el Ken 55 &S il

el Lo e U gy (e 4 S5 Al e b dlis # b Sl e s
ol S Ko 5, A b | ol S il SO s ol Ol
sl b S s Epols 5 J-f)ls-*i%"‘e‘v-éjf S5 5o VY s 1 Ol
ol 53 =38 ol s i 5 s kte oS 53 15 o Sk ol — sl S ks
S wlg o S Wiged Olge a5 S C)Ja Oy o Ll a3l slaas el
g emasd oS WLl S Y 55, ¥ IS 5l aa S s n KO 500 A b 1) Oletle

(Sl dal = sk a5, e DS plas

P 51 8L gl Szl Y

5 oaslsltle aad o3l aws 4w 4 1) i Cb sl (1885) 515 5L s
los S s il L

Sl 35 e anal g Ol el L350 510l 53 S ol zad o eal5l di«ucjb Cntd g0
3 slizad 3550 1) IS 5l gl 2 yu&;,@wb;ﬁgujp Gl Ol el 51
ML’L;G )‘i) )lj_; “ J\)T oo leﬁ LgLs'ACMz.;jA )l &.“:L‘Mu‘},u Lilosls
éwck:?m)mdégjsgﬁjlé\ﬁm& °
‘Jécjbv\i)bw}bbuism& [ ]

1 Free, Semi-Structured & Structured



\Y’qvQL&,.{U))L@.gfijLA‘vA)WgJAJ:MUﬂ))J&.&)Q#MW}}
0305 3L b e G Ol el L2l w0 0T 3 a8 S tasly s lu ans s b S g0
5513 S b 5 enges s |y Cambge Sl U apd e axal g Lol s 550 e
adllae 3 S oSS 1 0T o wxddS sl ool b bl 5 aalis ool
divs (olins 5 shiten bbb s dlies = b b e (1845) 5 01 5 1530 2
C,.w‘w;)\}b)u.lw‘J)}A¢Mfwb‘5u)l§>-u6b‘}45&&@).&6{.“&)4%]&

oAb ks Ol slse 2l Lol 3l 2 4l Osal ils a0 pd S o
s

Ol Gl 2 pealgse LOT 515 aoas G105l (51 & aralme L alslae o
.xMSCJia«.LM

ssde A bkl sa dine - b Candie SOl kb dlis b Cord e
(i o 3l Gua il jasie diie S elal o dies oAb sl s
o Bl dlaml ey s J lajltle (ol Blaw s s Olysel il 4 SuS
Slie &.} [)ﬁ)} 6‘eﬁ\b)) s d‘);dd LJLZA Q‘}.&M S| J}- LSLA@J\i‘ 9 PIC Q))aﬂ
L (sl Cows 408 o 1 0 05 pld .l ol blows 8 als Jsb b pIsVIg sloie
Cb OF bl s e oS o i s a Sl WaOT 15 sls Ol gl 11

At UV P

23 s e Lol ol sl e o Sl s (S s 2 b LSS il
g ake glacsla s Sos gl O3S LUy 4 oS tdies S b‘}‘,.ak;dl.: S

w\ ub&‘ J)jﬁ L (\qu) L)':?K“ .b)‘) e)l..i\ MJA L}:Lﬂﬂ DL ML;.A 6LQJL:>-L.~A @«qu

ARRA



2k el 53 aliee o b dnl b )
5 S i KL L Il a3 it alie b gl 50l 55100 3l e Oy adl 3
ol ol el b DS w b ssrse Ples dalp i fles b gl ST
aets Jyema e PBlee 51 Jpeme Bl Ll 5l 50 Shte dabits [ files
s
Sl e Pl 51 0358 S5 ol tdums o g 5 O3 01 2305 45 hilee glalis
el eslns S LI G 1y (Ll a5 Ljls Cwpn ) (Jiles w550 asida S
Lpd B pi5 Bl Jles Sl 55 S5 Ol 4 Ol sl 2305 ST ol diine o gl Sl e
Somar s sl s 4 OT Sl glaandls Sl Gres & S LS e e
AL i la el gl o) slanaly Wl e
Wy Jie 5 ba ccilte Gb 4 (2l glcadss Sys s Ol I aUlS
(188Y) 2SS Caro 55 5 e s Glaosed & Ly G5 X = k) oy sbasled
S s 8l 35alHIs U S e s il Sl el bl s s
Jloo b 52 5 Bk (Als lacamdpo 5l (55 S) 53 dlie Gk L, Can e
] Coenl Pl B

O‘JK«%;M;JAA.“

S ilesl 5 o s ol a4 (Y000) el e 5 65k el e podd gos €53 S
gl e s S Slles (s g el eslinal alies Cjb Lol o4 by g Slosl s
SOl asilole 5 S aS Sledbl Ol o oS Sledbl il s byl b opl (Jda

s a5 co)ligls OUT . Lleds (18U 4S5 oSl aen 5 5 oS
O Ol el i1y altene b Ll &S el IS (S SleMbl il Sl ke

Ssba Ol ol a5 ol 2] glacaased L lapkuls (Sledbl (o 4 Sy s

1 Routine
2 Christou, Mousoulides, Pittalis & Pantazi
3 Editing, Selecting, Comprehending and Organizing & Translating

\Yo



H”W L)L“«NU))L@.; k€}>JLﬂ“~ A)La.j:gwjé MU}{):L}A&)Q# MM):

b e S O ol oS dzal s Ol el 2505 51 5 038 o)lal 5 Olals & (Jlis
ol iS50 3,8 el din w [y 555 Y ib s (cadST (o3 1FAY Ul
PSS Yo 5 )] oSS P ity S 0 SIS TO ol il leliilar 55
Sl i SIS VRO sl O s 4 il Coily n
b Lyblile i g;mﬁjffajfjl:f Foe iligy o4 oo JE S RPN
S s S) I3 S LS S el (5 @l plil [y A6 o CliS S calS

(0T o iFoe OlSan

by ot b Bls 2ok diajli oS ol L3153 IS L A4S Sledbl ol

i S Jle Ol e 4 s lin ol 03l ol slazls sl 45 O3 g0l 23l

S I o3 els sl Ve L sl slae Ve O Gl 8 Ao gy 5 Ol 3550 3

"ol el S slde Y dases

Glae o 1y Bl Ol 5l 0T 55 oS cl i e WIS & A8 Sl S,
st.. wl.«ﬁ PICW “‘<:’. ‘JLT.A )_5.1944 .L.S& Cj.lé CJL.»:\?M lg. 9 uf'p\'«’) ol o3ls V¥slke

X+ Yrr=Yoo-

P s Ol gl L2505 aew sty colie sl b bl Cfl’ o oS oMbl a5
OF Jom 8l o8 A s ¥ JSE polal s G ol Ol gie 05505 5L e s b Sl se
AL B8 Jes Sy per s SO 5L



2k el 53 aliee o b dnl b )

oS Dbl aax 5 %l})la:wﬁlymcjbdtg Olse 4 sl uls s sad S 1Y K2

s Jde lael (bl (sla0 pa30 5 o3l b s Johows 1 g o(V000) O 5 g2y S
5 e 55 S ool Ghils T ler 45 Al s e iy 5 LS Al L
(Y0r0) OLSGar 5 sy S Gl el Ljls (o pmn SHE O3 gel 5l alies b bl
il g ol e 5 Sy 4SS 4w S il leo BE Q\)'}Juj.jl: S sls plis

A 558 ee Ails

\

RS Cesle 0

(VAAY) 5 5 05l daew g5 & Eo 9 o0 4 kS ST o551 il alul 5y (Yo o) Ly 35S
O R & JUERCT-S CRC e
OF Ul & ol (Glaliene o cloe alies 5l jslas ol o 1Y IS 55 65 sl
J]él;}ﬁh;l.adl.:a))M‘JPJL&)J(V"V)JA)J:JS.JBM.k.\JJAJjL,.a,xﬁj}jélﬁb
e b i Olge a1y Syl ol S5y am (udlldlgslacs Eldia 55 Sl 53 5405

b Sk sy g sl ie o Ll g3 650 S

1 Contreras
2 What If Not?
3 Base

\YV



\Y’qvQL&,.{U)JL@ijJLA‘vA)w;JAJ:MUﬂ))J&.&)MnJﬁMM):

S eslinad U ol Ol |y Blas 51 L ¢ s Ol g2e 4 o g s 31
s S5 ke 35S Jds S altes S O gty kel ol el S S sl
o b eoligslan Sl glagle  ails bl LS il S pon Ll e dies
ook 1 i G ladpeme 5 Lapshas slr U185 e e 208 Oly (Ul sl
Sedm 6l b oY kil e ol s aliee 35S (o se dde s S £ b
T S S bl e b i OF S S I 53 das e 2l alies
LL Ol ol 6l s ol sl SU s & oS a8l S e sl 1
oyt O e b i S 0e e b L1 55 Mis 5 8 Jlesl placys s | Ll 2
55 b i LIS slete (sl Sle 5 b il Ui b

S S e b S s e slacussde (Sl ol 53§ ol dies £ b
oo o Olgie a4 Al Los s 51 o b i s 45 (5 pbay 530 Jlas] alies
ol Lo alis Sl ol (Al il sl (pASVIg sluie Elie S sladile oS 20l

-.?“‘51-’-.: C'-'-:-"js-"
| e b
h A r y l
] —

(\9u.p ‘V"V>J“)JJJSWCJ‘1’ \_)}};J\l;; "L}g.::

1 Proof and Converse Problems

2 Necessary Conditions

3 Sufficient conditions or properties
4 Special Problems



2o sl o i b Al e

. - =z \
ASQ)J“p dl@.w\rﬁd‘dﬁbwcy Lg\ﬁo},db. @hﬂﬁ&j\f€bﬂ\mcj}:
S ol g e dlis oS (o 5ba 55 Kl 6805 (S b b i S35 S
A9l 355 e S glaailin o gladaly LT Jlie Ol e 4 sl L altess

53 s bl o i be s 51 S ki L Gl ol s *V"é“-v?"“'“‘**‘cﬁ

dis b Al addllae gl &S plagduanes 5 o smlr S ol ey 4 05SE
))di.w.acjlé LS\J" U’i’}) &jé}‘f.w‘ &.;J:.og.,,««.j)} RGO Y 1 4.'15-‘.);; cLleds djb\

g e e 4Bl das Bl bl altes - b slacad s
Y . . o
s b sl s B35 8 Als 5 05l p S5 Sl

Lt s b sl eslsm b G (1000) (et b OIS s Al 5 05l
Slsp b o) o35l Sl e gy Gl 4 L3S b yme sk esls Al Sl eslind
Yoo & Sesld 5 65 alax ) b Slides > i T SFLA S Ol o
Olpe 4 5 Sl @3 5 aslinal sy5m (T0oV 7 5 ls o (Slo 10V (y 58
Jodr 3 wwsds O sow a)ljcjla ol ol Gy pme (358 0 ax dsls Sh g5l 2l

el o 151 (1)

1 General Problems

2 Extended Problems

3 Vistro-Yu

4The art of problem posing
5 Lavy & Bershadsky

6 Song, Yim, Shin & Lee

Yva



H”W L)L“«NU))L@.; k€}>JLﬂ“~ A)La.j:gwjé MU}{):L}A&)Q# MM):

(Y“O)Jﬂ‘}}d}‘j‘dx“‘-‘c‘)b e)‘jcjla (\)JJJ}

Jle

s

o

Eie gladle sy slawla LT

S oakess O olsenl 2
S 2 S B
(Bllg slazan 5 (Cdion claailion | ol onls alies (gla jie 05 S o gd | Ul
(©355 g0 ax ISl Sh e Odes
(Cam il sle Sh e
e Gl
Sl gl sl cleplsl L
Ldor Jl Oy b s b | 5
Ful g sl ¢yl g slie -
e SIS 5 slie 4yl alis L el ol
5Ll s a4 dies ol el o] L e s s Jdou | e

Ck"“ﬁ‘Uu’vjéb-'kf-’“..‘C"*"-:-'UJ‘}°)UCJ1’L)—,’,\AS-)‘-""V\-J’JSJ;‘(Y"a)Jﬁ\}}Uj‘f
um:.,:m..ﬂ&i6u¢ﬁ4kt}:wcjbélﬂm,tsu;j,&iLLS;\J;M\ SRRt

03,5 b xlaal ul pwlal ol st ol (YorV) ) S8 &S () 5ba (il o

el

4(([)[.2..»:‘) &'.’. BE) LS)JT}’.» tb LY cd)l.;.:.}‘ DL Lfij}) “‘<i )\ U’DJ§ °J".’.‘ L' (T"oﬁ) ST s

9 Olewls s Lg)ﬂjj) 08 30 A Sl 03 S b me i lea 33 6))1)3 Sy s

Llodds anclis S (V) Jsd s (dies lea BE 6))@3




2k el 53 aliee o b dnl b )

(AL o Yol =5 s s) ol alies 55 5 o sSOLals o o3l Sla iy Al ((Y) Jsd

i S5 2l Jles 3 6os0 5 Lokuls 53 4,905

o Sl ol
£5 ol b Slr sy aals
dice Jooly Sl i

din b= TRl | Ol Oles 5550 - Sl
nS i g wlie | lo ealu i i sl L Ll

ot 5 b IS dausly «slie OIS (Ll dlapl

S ealin alis 7 b — 15

Ll o 5 b o anensh s Olels Oles g 55k — ol 8!
L oosls 03 S aslsl ;5:';1’
2y podey o 55 03 S Lol L Ll

0358 L g bl s pdoms

ey Sl by eSS
Bl s

s SlS 1l e alte SLls oS Glid el = i

Sleslizad =7 fhasi sz

Gl e S Ll (il WJlie Ol e ay s “Ob L
C}L,p\ Ly Lﬁ‘ gLﬁa)‘J QLA.A
_ alie )
oslaral Ll dbhs S Ol g o O3ls s Olwls glad o5 S
s Obls 0LL

bl 533 o lad o dlives | (gl " ains 35,5 e aine
) ) o Ol 5850 - DUl

ol altes Olea wlie Lulad i 1y Of oSSyl

, sl (¢ 5) 55

1 Substitution

2 Replacement

3 Addition

4 Alteration

5 Repercussion

6 Modification

7 Transformation
8 Contextualizing

AR




\Y’qvQL&,.{U)JL@ijJLA‘vA)w;JAJ:MUﬂ))J&.&)MnJﬁMM):

E) :L' H> az o
sz SlS 5 5l
J}JJJA

C}.:)J un_,&.a\gb.m:;ﬁ
S ol i 2 b s
vl o B S kL
Qlj_;; s osly g oesls Qlj_;;

BPF|VERELE VY

Olls 5S35k = o s

slite Caased & s

L ool sy sl
(’W‘L)’:‘“JM‘Q]J}J("P
ol s 53 8 ks b

SR VPR O
o S 53 sl
Bl e Ol ) i
S Sl e S
C iy s S &y gy

C i

oslaul — rvl..al C)b silwib
5 S 1 L sdoe

ol dee

Oy S 4B \Y 58 3 s o olge Ko ol Ll soadies ST wges Olge @

Ol o (V) Jsd 53 0 Ol 5yl (i Sleslinad b ogd an § a3 s Lol diss Ol g
los 61 () dsdr s Jils ol 38 dr ils = b 4 ¢l

1 Change of viewpoint

2 Turning the problem around or reversing

3 Recycling the plot
4 Change of viewpoint
5 Situational

Y'Y




2l sl s Al £ bl s

sl ol (i 5 eslial b bt i = b 1(7) g

e s
aholope Kool # 5 5oy o ol Soa ol i £
_ — B e
G350 20l Sobo L 53 O Al 5L ol o 53 (pl STLS e
%ﬁyuﬁj\&ﬁ.éﬁ@aém\dj}w&Qéﬁﬂdtﬂgiﬂiw
@5,\;?_)3(,_@@):.;Mﬂ.m@yblﬂbo);uag;\‘,\\‘)fﬁ ol
SuS o ol Sl 1y Oy
ALl o KB VY 5P s oS e plese Sop o e
S adsy n SO L Oben 5 A3l L oea b b s cnl ST S
Moz 2

Jsb aids dor A3l 5L &S Jit WIS 5 sbay 15 e 4233 TP s il e

$a50 Ol Sl 5 O b AES e

3803 el e eslinad OF b s 5l sl OOl O3S sl

v;_l.@.‘.}m. JJ'J:"'.:'AS(";‘;@ ujﬁ (a)l.\.:» f@T LA),:& fjjﬁ- ui df._.bvp.a-)'\i)

ULM;- .((JXSJ ui)\);\)fd.w\ @)V" DL J‘L@JM p:ﬂ;)@:\“ BE

Ol adds Lo s gl sl 5L s Lol 8 s 8 ST s s

25 0

03 5 ek

{{\J{}Jd}‘ﬁuﬂ.m&g’)i)“ﬁ@J?))‘)O?ﬁ;{ithﬁj)

) N ) | 0S8 S
TUS o ol 51 adds ko 515 0% olgla rjsﬁ..z.cm«\ £95
Aol O LB N M s s w et Soa ol B s | sk
353 0 O Sl 4dds A 53 O e L3l 5L waly o 53l ST Sdome

w)fb(\va\)ﬁc)ﬂ)JMCJb 4.«:.6))} ol Cl}u‘ C)L’JLE.‘ bj.l&&‘)‘ L;.‘:‘)J
Lo Aj‘)\ Lo S) .C}‘Jﬁ U\JQ—T Jg.,_z BE &UJ{‘ V.>r..;" Jl u\)}ciuj..sb PICA Cj.la Q)L@J
Fls OTAY) b kS = b altes ol Lol 5l Bl bl das alis ~ b ond s

\YY




H”W L)L“«NU))L@.; k€}>JLﬂ“~ A)La.j:gwjé MU}{):L}A&)Q# MM):

J)l 4.L>-Jn DL NG ebJS éjlﬁﬁjw)fwa.w)l b Q‘)}.ﬂT gfh"} .ja.w).? ol Cj.lé
WJ‘ b J:Lw.d 4<=)J 417-).4 BE) C»&Aﬂ‘ b)\) )lj.;g:,\?u.)))ﬁ C%WJ‘EJ‘ b J:LMA
CA.@;.-)'H)Q.NJJJ:LMAC}.AAJJ-J,AJ:}aJ;MKMﬁcWJJ))@>}:4{Q>ﬁw)>

w‘aﬁl.ﬁj\)}w‘)j}k;?uJ‘)_}ﬁg;*-;\_}g_slﬁ-’-)bg;uaj
oI5 e

die o Ul 5 Al b Bl g e atlsy OF dome 4 &S sy 3
R e S S SV P J B

GRS B9 5

Bl OIS a5 OIS 53 g e & dgite OF 3 8 (Glawsde 3 dlie pss sdins 5
5,85 ORIl e e 53 dsel Olge 4 AYAVTAY Lo Jlo js 1) 555 olecal £ 5
(IS 55 5 5 Lo S5 e Olidd Jle laddee il WIS 55yl O3 g0l Sls
oy by ekd ms oSKes el bt ccies 5 by (g Ol s
055 g5 3 hlel et G b s ingesl alar Ll (gl Ghme o3 sl
05,5 31 8 Y Ose3l i 03 .23 S 15 eslinad 350 Oga3l g 5 Osesl e b Oloeal
Sialosl 05,8 51 a8 YN Ogasl w55 copimen adls &S 5 JuS ey S 51 B YY 5 bl
Bl 5 S G Sda s b w g LA S oS e S ey S EYY
Osasl dadsesl 53 05,8 55 Ol el il Ol Kb oslis (g lalims oy 5 Laoals
255 1 ekl 5 5e JRs S

Lesls s 5158 5

3 Ossl e Olssa alie Hltle b altes i Jols 051 55 dbsesls (55515 5 )l

g i - sl gesl cole (sl it Bl )b (Sl s A g 0031

4-;L>_ c\}o..; 6"‘:’,) Oldles QMJJM&LMJ‘ b QjﬁJTwMJZJjQ}AJTJZﬁM

1 Trend International Mathematices and Science Study (TIMSS)
YYe



2l sl s Al £ bl s

wlp b Gl ol 5 335 2osasT Jold jo Slallas a1 L3 S bl pria
a5 gazms SO 5l Blis oS il 51 sonll ol Ol ) aha 3l s 5528 Fo 51 iy s
Maorsasl algmn slay ki plowil 0T 3 (6 a0 lan 5 ol gl Al s
250 pletdl) daie 2Ly 3 Jlex s (Bh) Skl 53 (Bl Siisel skl 4w Lo
oo b sl bl 238 3 b e (Ol el Sl e 5 s
ool PSS s Oge3l O eslal Sl e S S cpl 4 S s 2l
e e e 5 A5 1S L L s s s by Aol Loy e Y8 Ll
s 4 P QUL b 5 38 3 OsesT ss0e OsasT 53 s OIS cnl O sl I
53 Al o 05l Blew plod &8 bl G das e 0L 1, Jsd LB lde oSl
OF b s odd bl i by 03 YW s O3l s jme Pl 51 05051
vbi* BIFt RSP RSYe

T sl Ky

Lol €0 s5 gtz 0 g a0 38 05,5 53 cole OLT 215l 55 0051w 0155 2 5l e
D3 eslinal 550 50 i = b glac Il (Jsltze slacJlas LS s Sialasl s S s
Copo opl g oslite (e 1] Ol el 505 w0 45 (glalinns b slaamise 23S
(e il i Sl sl eV lld wldr s edd el e ST S
S b o Slaa b BLI s ks Col i e O3 g0l zils 5l (Wl £33 ok 55)
ol e Wl ol @ ek b i 5l ikt b by S ) b s
Yy NJJ 3y50 53 Golwane 4 Jol ands g0 oS il aalsl > YF oo 2 Sled=
SV eZdy 558 B3 ol S5 sV s als i b 5 dlies e glacJles
don L 5 Ad e as e Ol 5 & Jpe ST o) pon Ao £ b sl e
DB e 5w 5 on s asde Slela 5l ol 0T by sdd o b il
23S

OF Gl i al s Lol 5l s &l Ol sel 2ils 4y s oo i 10 ol b
3 lased (S0 lslas e Jold 4l st and £ 5l cZaaBge 03 IS 2 b bl

\Yo



HﬂqvL')L:M.{U)JL@_Eijdb‘vA)M;JAJAMU){JAL}A&)QJEMM):

S a5 4o e 0T @ oa ST b e s aBloltle Sl e sler S Jsdr
ar il S i = b (o351l (35 sal 4 ad35 V0 s oS a oy pl DLk IS
dadd 5 bbb Glacaaipe 55 (Y00Q) = Wlsls JBa) R5 5 (Sapd s

2l ol asl ksl

SR slaasl
dia o QUls  aies b CAISS el ol S50l oyss G 51 AT (sl
Ol alowsa Osasl i 53 05,8 55 e J= SUIs lanl (ilasT 05,8 Ol el 2l
W3S B s 350 5 et p b s
.J)U\_'vJ)?_-}quﬂij]&)bdfse}ﬁ}uiﬂbjiojﬁm‘}}eﬁ&ﬁ:Ho

.J)‘J J};;)CJ)L&J Q)ﬂj]&ﬁ)bdfse);)&i\»j]oj;M&eﬁw:H\

ol 0l M‘b\ (f) Jj.)o- BE] LQ}AJT g)'f.‘ GL“\J

Q}ﬂ)TJ;,:J)J d%ﬁ&lﬁ)]§j;j}%ﬁ&&‘ﬁ U’?<’L3'A Wuﬁ‘s\jt‘)}»)T(f)JJJ}

Slr s ool _ -
L Slbe sobs sl T 05051
e pilisls ssls
40 Sl alols
Is - e
PSR She = ool sl Ao s
L;)Bg;‘.;u _ —Y) la - /'L,a

F t 3! ok o L L

(awls e S
sl
Sobs
L by

Je ol BV N V/AQY Copen | oty | TVYRY A
d:mﬁ

VALALY /O
)J
} N

RIS —+/\YO | £Y/N v /AQY +/04Y ZVJYSE | V¥
Beds
6)“(-‘-‘
e bl

Al




2l sl s Al £ bl s

ot 55 5l g Dol olsame JlMie 4 sp5 e asie (F) Jsdr 4 s L

B 05051 dol e ccnl ol 258 o a2y Lo puills ol (28 W ol iy =/ 0

] aLSI S99 LSJ‘AL;'AA Q}L&S “;)}AJ.TU:ﬁ)" ‘Jﬁjﬂujia)ﬁ&m&&uj

S oslid Gl dA) s 4y sy g s Sl h 0s S 50 Do OLSG (58 el 2l
A 5 Ose5l om0 05,8 52 O3l s i 3 Shos avslis (sl Jizs T 0505
s S e b b Osasl e gl st el
I 3 g s sl O g3l 03 IS 5 el a8 At o el o oHy

2503 54 g ol oyﬂm,wjz;s}&iujw?m&oﬁswzH\

el 0l 1 (0) s s Ggesl ol b

QJAJTJ,\:»)> dﬁjp&b)ih)ﬁj}%&&‘ﬁ w{:L:A wuﬁ 6');':0},4)](0) J).,\;-

Sl s Ol _ )
L ke g5les (61 T O 505]
s ilols ssles
QL‘\:«Q«L‘ Aol
Sl | ol Ao ,3 40
s sl
Sols e B -Y) < -l
F t 3l ok o —
(4wl .
o el | 2V
oo
Ssles
La ilols
L
J= ZAlA N Y e e | /5O | YNes | 0TS
PIC
VIVE e
)J
OVOF | v/ee 070 s0t | visar
B FIAYE O/F\4
O3l
o2
6}@5(.)&
L iy

'YV




H”W L)L“«NU))L@.; k€}>JLﬂ“~ A)La.j:gwjé MU}{):L}A&)Q# MM):

5o Ol Gols ome Dl a0l 4 Lo g e Dl (0) sl s ansl Ll
o oS dms e 0L Janee U Oga3l s 5,8 e S5 dm Gla sz SSle b 0505
o 55 0 5y a5 8 epl pls ccil 1S 000 gl 55 (+/ove) O Sol3 sxe
.b)‘.) S LS)‘JL;'M Q)UJ :Q}A)Tw BE ce\)f 9 &LA)T 03; PIC J?- Q)L@A O
J}- L;'L‘j; AJ‘L)jﬁ Ba A,Lim.d C‘)‘b LSLA&:A:.SL&Q JAL:J JJL.{) UL)}AT DJ)) (5‘1,7-‘ cé‘j}}
ol azils ot b (bl oS O3 el s diese

Aoy dlse 4wl

3 ls b Ol sel mils s Jo oUly 5 bl dies b Soles Sosn LI

Bloss 2 0ol i 03 JmS 5 ilasl o5 ,S 53 wlie s Shes 51 Sl Guis glaanl
izl o355 Sl 5l e Ll 1S sdalie 05 S 55 At > oUlg w (golslas sl
5> sl o8 Sl el (ke s S 55 i b slaclad pll 5 b yae el
S ol 3 (VVQ) g3y 53 I8 65,8 Sl ad 580k 31 i (B14) 0505 e
Gl gl al &S s pls 5108 o amo sl cpl O34 Slslas iz T 0T
M&Jb‘f éLtu)‘ g_,&L; w.)Lﬂ)l e}; DL djw 6LA&_MM3_9 )LS).Sc C)]o

] oS UJS U'il Q\)‘}A g)':‘"b

S8 g Lo

Lol gdoanes 5 ool Ly Jlod 5 wpp 40 oS lis opl sl e 4 ax 5 L
S Gt a5 e s b Al e e i ol ol dis b T
dsua,f%yuuww)ﬁ@u.gwlas;%gf@\)ybwﬂow}u

i 2 b S5l asl e i o U5 5 a2 b Sles o Sss L 3
o (AT 03,51 sy g 35 5 2L lsbiae S5l 6l sl Ol 4 Ol e
Sl eslial b oS Jtags pas Jion s .g; o3l 5);@@ Q\MIJ:;\J st 53 sl 4

VYA



2l sl s Al £ bl s

Ol 5w cnl 3 Waesls ol 5 a0 i 5 plesal o gen Ol gel Lisls ol s
A‘L“"‘""Cjb C)JL@.A u::)jf C;lj‘)))uij uﬂ%))diwﬁcjb LSLACA:.SL&QJ‘ aJul«\AS)‘b

sl Lol alzes = Ul Wl e Ol gal 250 o

AR b s s e Sl 4 bl Eobe 5l S Bl el 3 i o g5
5 e ol 5 28 4 a5 b 03 aST 0T s lensde s5Ls S

Jm s s Z b L Lol abal (oly Gl oIS 3 aisel s slas sy sl
oe ssba 5 dis Cjb i oo Dlids abnil iy opl s ol (o5 FIL
sl = bl s b me bl cnl s el ptags o sl G ol Oledne 5 sl
5 i > @ Oleatle Ll gl glae sl aw (SL, s = L 0T bLS )
dis = b GUIS GLi)l @ s (Dlegsn nl alax3l T spms 4 i o b
T ol S0 Ll b, s GOl 5 s asly s s Ol gl i3l

23 a0 oLl calions

gl

) 0eS 10e (exts o) bl darl a5 oS L L alies 455 (VTAD) s W
V4¥0 Lol

o e aabOLL il Oljpel 2l oSl aliees = b dils iy (YY) b (b
b oo saSils plbr s g s S oIS (Sl B el il it ylS

S il (G G Sl i o ael (Yerr) s (O 0l S
MV=F o AP olad g ol Esel iy LS s s SIS 1 a) a5 ol oo/

Brown, S. I. & Walter, M. I. (2005). The art of problem posing. London, Lawrence
Erlbaum Associates, Ink.

Cai, J. (1998). An investigation of U.S. and Chinese students' mathematical problem
posing and problem solving. Mathematics Education Research Journal, 10(1), 37-
50.

Cai, J. Hwang, S. (2002). Generalized and generative thinking in U.S. and Chinese
students’ mathematical problem solving and problem posing. Journal of
Mathematical Behavior, 21(4), 401-421.

Christou, C. Mousoulides, N. Pittalis, M. Pitta-Pantazi, D. & Sriraman, B. (2005). An
Empirical Taxonomy of Problem Posing Processes. Zentralblatt fur Didaktik der
Mathematik (International Reviews on Mathematical Education), 37(3), 1-10.

yva



\Y’qvQL&,.{U)JL@ijdLA‘VA)L«J;JAJ:MU){J\:L}A&)QJEJMM):

Cildir, s & sezen, n (2011). A study on the evaluation of problem posing skills in
terms of academic success. Procedia Social and Behavioral Sciences 15, 2494
2499.

Contreras, José (2007). Unraveling the Mystery of the Origin of Mathematical
Problems: Using a Problem-Posing Framework With Prospective Mathematics
Teachers. The Mathematics Educator, 17(2), 15-23.

English, L. D. (1997). The development of fifth-grade children’s problem-posing
abilities. Educational Studies in Mathematics, 34(3), 183-217.

Kilpatrick, J. (1987). Problem formulating: Where do good problems come from? In:
A. H. Schoenfeld (Ed.), Cognitive Science and Mathematics Education (pp. 123-
147). Hillsdale, NJ: Lawrence Erlbaum.

Kontorovich, 1. Koichu, B. Leikin, R. & Berman, A. (2012): An exploratory
framework for handling the complexity of mathematical problem posing in small
groups. Journal of Mathematical Behavior 31(1), 149— 161.

Lavy, I. & Bershadsky, I. (2003). Problem Posing via "What if not?" strategy in Solid
Geometry - A Case Study. The Journal of Mathematical Behavior, 22(4), 369-387.

Lowrie, T. (1999). Free problem posing: Year 3,4 students constructing problems for
friends to solve. J. Truran & K.Truran (Eds.), Making a difference. Panorama (pp.
328-335). South Australia: Mathematics Education Research Group of
Australasia.

NCTM. (2000). Principles and Standards for School Mathematics. Reston, VA: The
National Council of Teachers of Mathematics, Inc.

Silver, E. A. (1994). On mathematical problem posing. For the Learning of
Mathematics, 14(1), 19-28.

Song, S. H. Yim, J. H. Shin,E. J & Lee,H. H. (2007). Posing problems with use the
‘What if not?’ strategy in nim game. In Woo, J. H. Lew, H. C. Park, K. S. & Seo,
D. Y. (Eds). Proceedings of the 31" Conference of the International Group for the
Psychology of Mathematics Education (pp. 193-200). Seoul: PME.

Stoyanova, E. & Ellerton, N. F. (1996). 4 framework for research into students’
problem posing. P. Clarkson (Ed.), Technology in Mathematics Education,
(pp.518-525). Melbourne: Mathematics Education Research Group of Australasia.

Vistro-Yu, C. (2009). Using Innovation Techniques to Generate New Problems. In: In
B. Kaur, Y. B. Har, M. Kapur (Eds.), MATHEMATICAL PROBLEM SOLVING
(pp.185-207). Singapore: World Scientific Publishing Co. Pte. Ltd.

Yuan, X. & Sriraman, B. (2011). An exploratory study of relationships between
students’ creativity and mathematical problem posing abilities—Comparing
Chinese and U.S students. In B.Sriraman, K. Lee (Eds.),The Elements of
Creativity and Giftedness in Mathematics (pp. 5-28). Rotterdam, Netherlands:
Sense Publishers.



el

L!";IJ] Journal of Theory & Practice in Curriculum

Vol.2 (3); 2014, 141-162

s ol o for g 4 L aolilas gt
VFI= 12T PP Slesli 5l oF aplat s Ul

Oy 900 Siils ol S5
Developing a model to enhance elementary teachers’ ability to
foster functional thinking and algebraic reasoning in elementary

N. Asghari (Ph.D)
Abstract: This study explores the
process of change of grades 3 to 5

elementary teachers, who
participated in a professional
development program "Algebraic

Thinking: Foundation of Elementary
Mathematics". Algebraic thinking as
a functional thinking was the
centerpiece of the program. The
“Concern Base Adaptation Model”
(CBAM) was used as methodology.
The results of the study showed the
significant changes in information,
program management and task
designing of teachers. Significantly,
their understanding about functional
thinking progressed. Finally a model
was designed for integrating
functional thinking in elementary
mathematics curriculum as a result
of this study.

Keyword: Function, Functional
Thinking, Program of Professional
Development of Elementary
Teachers, CBAM, Change Process.
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