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ABSTRACT

Early geometric learning depends on the child's level of thinking. In order to make geometric
learning more meaningful for children, it is important for teachers to provide teaching
and learning experiences suitable for children's thinking development level. For this, it is
necessary to clearly know the level of thinking about the construction of geometric figures
in children. Therefore, in this study, the thinking level of children expressed in geometric
figure composition was analyzed. The research results are as follows. First, the percentage of
correct answers for the tasks was the highest in the second year of elementary school, and
it was a significant difference in the correct answer rate only for the puppy task between
kindergarten and second year of elementary school. Second, as for the thinking level of
children in the process of constructing geometric figures, kindergarten children aged 5

'.) showed the highest thinking at the picture maker level, and the 1st and 2nd graders of
E T elementary school had the most thinking at the shape composer level. Third, the average
updates

movement frequency of tangram piece was the highest at the picture maker level among
the thinking levels. Only at the s piece assembler level, there was a significant difference

a OPENACCESS between kindergarten and first-year elementary school students.
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Introduction

obz2 LA E LollA] =dol gt Ak o) 11 &et 2| Al S 5ottt 37k} B3-S Aok
1 7|5k E2ld &7 2 s otal v sk WS Alaotd, = 2 S0 22 ko 2 HE S Tot
1 2| gttt 7151 AlA|E siAdstal ofshish 71s7] flsiA= 31H4 ols 7t 87L& o] 7|6
S} 2| 4] F/9] 7] Z0]tHNCTM, 2000). 715114 2| Al9] /g2 F7t & A3t 751812 2] 4] Ato] o] A
£ 7|Hko = o1, E5] shatof|Ale] 7|5te}t wS-2 37t HA|Iet e B 6] fJof 4=5t ¥ =24 Ak
£ THEH(Bryant, 2009; Soury-Lavergne & Maschietto, 2015). NCTM (2000)2 -0}, 8} A obs-H e 25 23]
3 o}Eol|A| Al ZE = 715} 3H50] Al U102 3], 9)x|9F F7F B, wiskal o, Al dEkel Z7t &
9 7|5} 2ellgof] gk 2 A Aok Sl

ne,
i
)
o
b
o[l’l

330 9Ja} A o} 52 31k} mogel Tt 712 7 A
RS QAR 447 ok 52 712 A91 27}9) RS QIAISHIL o] 52 e 4 9lom, 364 of

7+g &l 2]
52 B2 o] J&31o] A2He S Q1 ASHHClements & Sarama, 2000). EE3F oF5-2 ARz Q14]of] Qloj A
H 7|20 2 g Ho] QlojokshH, o] = FAE 7HI A & AR e FHlE wEd 4~ le2 9
1K (Kaur, 2012). 5417401 5]‘?"5_ JAFZF o] ZApztg o] obd-& U, | 3h  of5-2] oF 54%7F A&
A e51A| FEHACE 28| 1 255k 7]7F 59k 63%-68%7HA] 2 S e A sl oL A Q1
A3} LR 212 oFY SITHClements, 2004). ©]+= 3 of] thgh 3 otar st v F-A14 2] 4lo] 255t
W Y5 KTl FAHS ofu|sitt. o] A H 221 =2 7id-2 Fobrloll /3= 7] AlAFsto] 6ARE] 9
SHE tHClements & Sarama, 2000). 12 2.2 6A] H50]l 7|5} =gof ths v 2 4~ = o B2 H S Ale e
gortglom, Ol £9| 7|5}eH £ A B0l A Uehb= Alal 438 olE - 97} Qi

van Hiele 55+ o}=-0] 7]5}sH4 AlaLE a2 o]1l A2 ARl thAl 7HA] £F 0 &2 A|A|5HTh 18
DA AL 25 A2 145 A 20 20200 71ed] 9 B4 A 3200 gttt sioltt

(Clements & Sarama, 2000; van Hieles, 1986). $HH, HH H-L-5(Clements & Sarama, 2011; Clements et al., 1999;
Sarama & Clements, 20022 1551 AJZF2] 425 o] o]l 042321 7124 (prerecognitive) 40| S-S
Aokt HQ1R| A 22320] A0 o= 3] -Sof| 7]51lA T &L QlAlsh} Ealo] A|ZHA E7] & ol Hoj|u}
Z0o|Z2 7] 291t} uwleha] W AukzA o] o] A& T2 2| ZtsiA|ut 55 o] &S 1HeR|=

S5 H(Clements et al.,, 1999). F=oF 4, AH2H, AFFE S 18 uff E47-2] 24 0 2 8o, oo 3lgsl= AlZ+
2 dg3tohd A& %—F—Eﬂ o]2]-2-2 2 QItKClements & Sarama, 2000).

19:29) A7 420 k-2 MAHR) Fefo] 27510 BB A7t Pdi oS Sof U, 47}
9, A, WIS xlﬂ;mu&, 2347 ol thzol 22Hol2la Helch, % o5 A2 ¢

F2 AHgsto] HAH o2 £35S AHsit, 7]5t5H &/dolu tiE= B0 Fo & 7| 20|Al= Y=
Ch o] A A S22 HEfO & —Er 12 7|9k0 2 & o] T AlS /5, o|2fst Ao Hidel= &
Ol o}z &3 1517 sl 2 A4 Lx|of 2] &3 HClements, 1999; Clements et al., 1999; van Hieles,
1986).
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24291 7147 W B4H 29| o}52 malo] S4o] et B J
Ik e ERo] 423 QUAIS}L 74 R0k 4ol o v 5— X2 Bal =4 utotd 4 9k

Clements, 1998), o1 5] o}5-2 A} n}3: B 5 o] Waystal Lol 7k 2o v 7o) 422 7}

&

—

)
2 =3 0 = AY7Fe 4= QlTH(Clements & Sarama, 2000). =, Ho|U Zko] -5 7 &2 £Rolal =] £4

71 4= Qo 13y FUs ¥ Ule] =3 {PXPOM#"J = A= AAA7]A] Zoto] HAIE 2 olsf
S12] 3tk o)A ™ 7ol A ARl 52 = B 7|51 fA|of tisl} obs-o] o @A Abalstal &k
A 1 HAlS At
12]31 Duval (1995)2 7151 =g ol th$t o] & R[4, 22H4 A9, 24 471X 2 L8811tk 1 &
A o] ol ofz-2 T 712 51 A4 ofsfiel 244 o|s| 2 7|5te}A] = o|shE 7t=X]= 4] 7hs
Shokar Hdeh 2|24 ofsfi= 7151el4] =3de] 2|7+ 3l g slr| ek tado] Ew, 2214 o]l =3d ] A+t
doll S FH, 7ok /8 2 4E ZAtelal Balis AE ARk ol S5)7] = Jtet TEsh ZA|7F A
7|5 ob5-2 ZF419] RIA]5E ol ufet o] § X 2|5tH, 7]sts4 EAlsl A2 918t QIAIA 1S AlZtst it
7, 715kl vij o] ool A== 7/ 1, 2 A & HUTHDuval, 2013). 0] o] of5-2 AJZt
2}47‘* Z 5ol 71otet4] =3dol tigt ofoltjol & mietelal, AE FE S 7|He E S84 2o r =Y
QIAIZHH(Ozerem, 2012). 55| 715F8He] A|2}e}t 582 =54 0 & Tedd 4= Q= e 25 B9 5?14

lT.

|y | 1
1 5203} e 2et0] kXt 2014, 5 15Tl 223 42 ol HehE UL
9] 1918 2 0L, ol s 8 i oligol ikl 23k ok i el 2
> QA ofl 2 4 Slolof g Aol ol of5-2 x| golle B2l thhg Z2ahL, 1 Fo A

=9 A 228 o= FHBIA 1t AL S 4% LGA717] Aoty mebA oo 59
A s}7] Hfsirte 7A1A Abs Bl S B =g et

o&olAl 71stelhE 7t = 7P B4Rl 2 Al e e Algshes Aol o B2 Al e
&3l A Ak=E 22 718ttt g1kl thet ofsiE A7 1= Aolt 22k o] 514 o]
I &S TR AYIshe thal A AR 2 7 edhe alg B =7te] &8-2 okse] oh A
= YAt Ego] FthKang, 2021). van Hieles (1986)= oF5-2] 37+ 4 o thet @874 o]si =
Pslirte Thadet B2 A dol East, 7Istehe g uf ok oF o) Abaloll A tha Atal o 2o A
22 golat s17] Hslirtes A A R 22be] ARS-2 =33t

22 29 A5 (Badger & Medina, 2015; Kang, 2021; Lin et al., 2011; Saleem & Aziz, 2017; Singh, 2004; Tian,
2012)°f) of5H, 132 75kebA Aalel 2 2 o] HEE Alshe &8¢ alg HE koto|th |
J3e 77]1_4 Z7l—2 /\]-3—].04 L:}ob—} o:]EH Snfc=7og ;H}\}ﬂoﬂ g o]-]/k]— og) = 7H_,] = 7<17L /\L7l—oﬂ
A7) A2 A, T 0] A2 A4 A 0 & g E Th(Tian, 2012). B2 ER AS 2 Thefet
SEE A AEE 4~ 9l om, Wé W8 of=k =0l & sHiM I 7Ietety =gt 57Hy A

o

£ A 4= QUot ok (72 ool =S i, Hla B Hdsto] 7skelA iE e e 4 s
5t 7)5}ek4] miedof| A 24| S i ASHE = & kT (Badger & Medina, 2015). ©] %] %] &)1z} 7-e- 14| A

ZA £o= o] o] SHAS0] 7|5FeHA RokS AlZkekstal BAISH=t| E-290| EH ZA]o| 7]5FeHA

AFTE ZRI5H 5t 3732 A 20 20 (Kang, 2021),
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2122 A 5lo] 212]o] of 2l ok 59| 7]} £ Tk BT MYATE-S AL, Wu & Ma (2006)
= van Hicles®) AL -8 810 = 912]o] ofg] of5.0] Aztalzk AZHE tift 214) ZAtol A 1431
© A2y Al 420] ERHkR S19ILk 3430  Uuto] J|sebd £9S HelshALL ARt 2u
715kt =S AT 4 AT ol 71ed H 244 ALl 42Eof| iR Clements et al. (2004)
THaxMFE 25 28HA7HA] obs5 o2 7|5k = q/dollA U ARl o] HE B2 7
72 WAL, 1 F A0 01‘?4 OF5-9] ARAL FE2 X5 v 29 Z 73 2K precomposer), 22+ AL
(piece assembler), 1 A2} 2K picture marker), =Y -/ XH(shape composer)°ll si@oH= 71 0.2 L}eHG T 18]
2 Hong (007)0] B 3.54] 05 AR 2 7]a} 2 FhAla Bate) ek 4.8 Aulat eledele Baja)
%ilQJ—¥ L7} kx| ok Al o|c}

olo] £ @0 ok50] 7]5t £ AN LRI AR e 478 okt slgich 27] 7]
51 8142 ob 0] AR 42| Do Sick AR 0] ThE o2l ol 7I5kek Bele thaA et
(Clements et al., 2004 W & Ma, 2006), T2 o} 5.9] 713} 81+ Bk oju] 917 517] SIshal e A7} ol
of A g 4ol A 4 U HEAUL AT Aol BRIk oS sl ob5e] 71 ot
ol it A4 428 5] o B2k 9lck. olol Zsketa w3 THoIM Lehs 28t 1 9 25 xjshd
o5 T AT B, AP 47, 1213 oF5 o] Y-S B Slol) 224 ol5 WS AL oS
Qo FAA 2H5 Q) 13 S -85l oM, o5 ol 7l P E RHE7| Yo 2244 Z2]ofof gt 'L
#l £7ko] FAlofl= Al 7HA] B2 S 1, 214, ’917F YEPd Tth(Renavitasari et al., 2018). ©] Al 7FA] 5-2F
S oh oS 1l 274of| A-gstofoptt £oi7l Vol =Y S a3 oz AT 4 Tt obs2 AR
2 IS AXHA 7|5t == /3T AolH o] I oM YERhE 3E-2 oFs-2] 7|5keH AaL =30
tigt ol & 7FsstAl & Aol

Research Methods

Participants

& A= 715k =y /doll A Uelhs ofs2] ARAL o] tig At ® AL o] A Re9l e

3|(IRB)ZFE HA] FQlS Wl A5 X3PsHIT). A Td-2 AAlofl 270 3 /41 Al
1

p

Rk sAof, 258t 1,280 Q) Tt 6A|<} B 74 ob5-2 Atuldo = sglom 27l s

At ATE X3Y5E7] A sl w57 o] gl makel SHEE oA A-te] B4 21siaby ZH QI E KIS o

sl AH o2 sty o]l sl gt obs-2 F5t A obF 235, 25 131d 217, 25 28Hd 2475 0| 3l

4+ A2 F ol 29kehlchs QAL EASH H5H A 0}52‘?‘4 of|a] 7 Atol] Frof gt of-5-2 A2t
om I A HsHA 169, 25 1819 159, 252804 19902 & 50g0]c},

o

OII

I'N'
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Instrument and Scoring

obz9] 7|5} £ FAolA UERt HEA 23S GobE 7] 9J5l] A3 A-S(Clements et al., 2004; Kang,
2020; Saleem & Aziz, 2017; Tho et al,, 2020)2 ETH 2 )13 T} S 7| L51ch 2 A} o] F0iz]7] A o
H|ZAAS ShA 2 sTo))A| *‘AléPOf‘Bﬂﬂl o] & Fofl THA| ol AQAIZE 52 ERISIAIT. oAu|HAL 4
1} obz-2 8o 2 ol go| gl Ao® Uehton, 1Al d F 222 $F Bidol Gojx= 2HA{o]
A= ®aso = HAsIiH: JJZ A E A= F 12 H271eke] )& Fofl ofH] Al ofEo]
7P A s ast oA shtg AR, YA Al 7l 22 AAIsHIT 2|5 B8 A= 21
71, 2, ZolA Al ZW7F AR = o A oAl T2 2 AA = Ak 2= =5t S A w7t 1913 A
AFEHRIE 7HA ALY 15 o) de] Rl mAF 29l 25w 22100 A] B EE 75‘% drott.

Table 1. Levels of thinking for composition of geometric figures

Level Contents
0 Precomposer Children manipulate shapes as individuals, but are unable to combine them to compose a larger shape
(Clements et al., 2004). Children cannot accurately match shapes to simple frames
1 Piece Assembler Children at this level are similar to Precomposers, but they place shapes contiguously to form pictures

(Clements et al., 2004). Children can fill simple frames using trial and error(Mansfield & Scott, 1990; Sales,
1994), but have limited ability to use turns or flips to do so. They cannot use motions to see shapes from
different perspectives (Sarama et al., 1996).

1.5 Piece Assembler It is in transition process in which the characteristics of Piece Assembler and Picture Maker are mixed
/Picture Maker (Clements et al., 2004).
2 Picture Maker Children can concatenate shapes contiguously to form pictures in which several shapes play a single role

(e.g., a leg might be created from three contiguous squares), but use trial and error and do not anticipate
creation of new geometric shapes (Clements et al., 2004). Shapes are chosen using gestalt configuration
or one component such as side length (Sarama et al., 1996). If several sides of the existing arrangement
form a partial boundary of a shape, the child can find and place that shape. If such cues are not present, the
child matches by a side length. The child may attempt to match corners, but does not possess angle as a
quantitative entity, rotating and flipping are used, usually by trial-and-error, to try different arrangements
(Clements et al., 2004).

2.5 Picture Maker It is in transition process in which the characteristics of Picture Maker and Shape Composer are mixed
/Shape Composer (Clements et al., 2004).
3 Shape Composer Children combine shapes to make new shapes or fill puzzles, with growing intentionalities and anticipation,

shapes are chosen using angles as well as side lengths (Clements et al., 2004). Eventually, the child considers
several alternative shapes with angles equal to the existing arrangement, rotation and flipping are used
intentionally to select and place shapes. They can fill complex frames or cover regions (Clements et al.,
2004).

3.5 Shape Composer It is in transition process in which the characteristics of Shape Composer and Substitution Composer are

/Substitution Composer  mixed (Clements et al., 2004).

4 Substitution Composer  Children deliberately form composite units of shapes and recognize and use substitution relations among

these shapes (Clements et al., 2004)

& /oA LpER A 22 QtobH 7] Q]5H Clements et al. 2004)2] HTF-5 <72 ob5-2] A
A= —’F—i—%i 3} 513Ut o] 59 /1ol 7| ZSto] & Aol W XS 04-FFE 35270
278 ko] 7)5) = Aol A UeRd ofs Al 9] 425 B FS5t L BAI5HI T TRS-2 Clements et al.
(2004)2] AFATE 7| 2= 43 ARaro] tigh g ot
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M7, 52 02 AL Z(Precomposen) 24 =2 7E A 02 Z2FIA|eE Aglsto] o 2 =32 WX ]
Z3IT of| & 50f okA|ol| thel] skl =aduhe ARESHHA] 76t £ FL/dol Aufigit), 7 12

Z U A Piece Assemblen 2 1HS /57| ol A& 02 27k Hijx|oh, 3ol HY 7 *Po 5
o] A|gtAo|t}. 12|il S FAlSHIL A2 P2 222 et 7 2+ 18 A& AK Picture
Maken)2 02| £§o] @Y &5 5= 18 ‘?_l-——7] o5 =52 o4z o g dAsH} o2 So] 27}
= AE5H 082 AFsto] 2719] FA4| 2ol et o|u He] oo} 22 4 @ A5 AREslo] 24055

M N e

o, Mo

AdEighet. BEgh =3 9] of 2 Ho] 73| Fgol oHE*‘P11 1 B2FE Zot w2 4tk JEM HA7ESlE
& Zojof] AX|A7|H, RA{ 2|2t AN 7 Al =shd =8 BEA] = R 5 32 2 At
(Shape Composer) =41 =3 9] £/8S 7|Hho 2 Adelsh, o9} o] 55 7k 1 716}&7‘* AU AHET
o =32 Z2gsto] Mz 75kl Tl & Aok = 5h, S ol oyt =5 AR

o 223l 7] E0) v at 5Ue 22 71 E 7HA] rﬂxﬂgok— o - P = PP =R RS
O & Ahgsto] Eeh mef|ol g A& 4= Qlrk. 1l g fFollA Th S F o' o) Qo] 7
At E4o] EA)=] o] L= 212 20 (in transition) 2HY 0 2 5}, /2 AF}lste] EAISHICH T
W-8-2 Table 13} 24T

ﬂ

rok

i

_¢

o I

o g

kJ

j)o 2
AN > & o
ft o ol

o
o)
(%

HOE of5o| Al S v‘i'ﬁrrﬂ‘i"iq(ﬂements etal, 2004) 0 OH% S H}%‘; 350

|
A 92 4T, 12 8l =2 5ol fF ¥ e s = 49, 2= T 0] AEol T W ol HEEHE=E T
Folt}. 32 Fo] T oM AulA o2 vEHg wiztal Aol sl oL 7o) e &
ot HE7te} % 43}04 3R o) g LErE w3 S 040}92‘3} 5 S0f, 27| BAoIM 2 2 BT T
Y RI7} /g A 2ol = e W] g9k, 22 21 }¢T°ﬂ*1“ 29], I-AANZA} ol A
+ 58], B /A pEolM= 197 R A9, 4240, 2, 3, 12 48 it ofuf E317] 2hAof| o
715 =3 g AL 2 W=7} 53] AJulA] 0 = Lehdh T AR} o] Tk FEgh ZF ol A B
& Y HE7LFLHA Uehd 9= ol 5 & 7 Ao] I o2 frsisitt ol S 5ol, 2317] T
Ao] E WA RI= Hp7t 1pEat 2p2olA 54 A 24 AV APRIARR BAJSIIT: 1221

718} =3 Aol o] HE Ak 2o | Aol A 714 o) LPE” AL gl FH. AE Sof 2]
A7 25F, BA TAE34E, ZokA A7F 2R A9 obs o] 2T AR £E2 24F 0] Hoh ARL
59 o A= Fig, 13} 2t

w
2
o
=

—
Piece Assembler Picture Maker Shape Composer

Fig. 1. Examples of Levels of thinking for composition of geometric figures
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Data Collect and Data Analysis

B &85 7|5F =y F/dol|l A LR ob s o] ARl S Lot 7| sl W& ¢e] 285 3o
A obsat 7 = A7 2P| ek IA| S 218857 |of] A ofsollA| HaY 2 B [-of Akttt Al 458
= P=H 2%E 4 32 AYsIinh Tl = e 3 S SOl A=l ow, sh it F g
B 13l 2745 obEollA| Aot 2 A s AIZH oB|AALE ETHE 2o sio]m, siEo] ZatEH
3o A5 0 & Thg 3HH O & o] FH Tk 1A =880l A Q H et AlRE2 258 UlQ] ik A= o)<l
= A8kl 715519 o1 =3lolitt w3k Atg = BE AARE Rl om, AAke W8-2 At &
MALEER] o)/del w573 15 o/l FAI Y WAF 1913} 25 WAL 1913} &HA| ARLL 2ol
o] AF=E EAISIIT H7EARE o o] A & of 2 Fa2ol tisiAl= ELlet Fol 1S Fofl A &4
< EE519 o 2|F W7 A= = 92%= UFEFST
715} =3 F/gollA] Uehd obs AbaLe) HrdA] 43 Aol 7| 9fsf HA| 2pAE 4ol ol Hat-& At

2 14, Q2 0402 X253l o, A A7} 37ljo| B2 B BEeH 3790 Hrk 24|

Aol tigh ehad xpo| & HZ5t7] Il Kruskal-Wallis 4782 AAlsHAct. 12|11 AR
U8 v o= 7t apAof| A LRt 35 E4 = AL = ER0kL 71 315 ALkeIiT o] % ofs
9] 2|F AL 2 P 2 I 24 ofieh 2t 5 85 A Rl 7 b s U okA| vrehd 22 gk 2Hy
O 2 I ARAYEF /3 AHPictures Maker/Shape Composer)= FEA|5FI T, 0]~ 4188 A 1 (Clements et al.,
2004)0ll ZAEFITE. K3 ob5-2] 52 2A517] sl 715k =3 F/gollA] LRt |13l 22t ol 5 RIE=S
Alrbstal Hl e o] o2 T = AFESIQIT o] F AL 4aof| wif 2210) o] F Rl S 2RFakl, ShAd
zko| & 715:517] 918l Kruskal-Wallis 73752 A AT o]/ =& 11782 SPSS 21,02 &85t

H

|
i)
ox
> Mo
N

e
ol
32
£
o,
kol

Results and Discussions

Accuracy Rate in Solving Tangram Tasks
715k =5 A s A tigt AHES w5k ] Il A Aot A A He] Hel-g shaE 2 AFEs)
0 H, Kruskal-Wallis 478 = A Al5to] ShA® 2jo| 5 4551t 24 ZohE= Table 22 2T

Table 2. Accuracy rate in solving tangram tasks

F

Task Grade N M SD Aver.Rank e P
Fish Kinder. 16 0438 0.512 21.94 5436 0.066
Ist. grade 15 0467 0.516 22.67
2nd. grade 19 0.79 0418 30.74
Rocket Kinder. 16 0.75 0.447 2225 5.073 0.079
Lst. grade 15 0.867 0351 25.17
2nd. grade 19 1 0 285
Puppy Kinder. 16 0.563 0.512 20.56
Ist. grade 15 0.733 0457 24.83 6.994 0.03
2nd. grade 19 0.947 0229 30.18 0<2) (0.028)
Total Kinder. 16 1.75 1.183 19.97
Lst. grade 15 2.067 0.883 2223 9.147 0.03
2nd. grade 19 2.734 0452 3274 0<2) (0.007)
(): Scheffe
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A A Q) A Hr-2 Fa A ofso] AL 1.750, 25 18132 2.067, 25 28HA-2 27342 LT
2|3 Jek 7k ot 2ko]((5¢=9.147, p=030)7F Q= A2 Z LYEFEO M, Scheffe AR S0l A = 3 H
1} 25 280 ofsollA| A F-2lgt xto](p=.007)7F JEFSITE 25 281 d-2 mlopA|e] IAE F A4 22t
710l s gsh= WA 3 of g2 A 22t7|of| st whebr] e ofa-2 A4 o 7 A E s A5t
= Aol =, 25 28hd2 284 242 Foll & o] =2|d o= A& HietE Ll s dstHA A
HEo| =7 Uehd Ao & sjHrt. Egt Hgo] Y-S A EH 25 157d ) Hge] jistEo] 34| 4

53tk o] 255kl USsHHA 7|5k8HA Abalol thet 53 o] IA| F71eHS ojnlshe o2, 6417
01] o}z-9] mefof thst 7igo] o2 o 2 FPAJHth= A A TS (Clements et al., 1999; Clements & Sarama,
2004)} H| =3t ai2tol| A 3|4 o] 7h5-5tt.

Je)a A ] B %&‘a Az}, E3117] IHA|Q] ¢ HEEO] 58002 7H Wokor, ZYolA]
A= 760, 2|3l 27 A7} 8802 = 7H =4 T Kruskal-Wallis 737 A2} Z3obA] dpAf|of| Aek Zet 7+
F-2J5t x}o](5°=6.994, p=1030)7+ AN H, Scheffe AHF F-0N A= 3 1} 25 280 ool AlA 28
Zo](p=.028)7} LEFTE.

oA A= w5 F2oll & AR 71 E A HArIE S
4= ek 22y FH3HH obEo] A9 FA R T AAF & AR

l

ln or>4r

FE
i

SO0k A E A4 o= s d
O KClements et al., 1999),

& &
L
;
2 3o

do o
ol
e
>

rir
o>

N

‘r‘

WA ola e Yotk BYARe s 2192 Bl S 2lolop sk
o ol 2 olof 56l =S| A U WD ek 591 ol 12 ek

= o2 flsk= ol Ath(Xistouri et al., 2014). HFH, 25 28132 &7
A =3 Thelo] Qltt. o] & Fall WHEF I A =S ol thefst = e l% 73 04—}‘11 iy
7tk 37t 22 58S 7127 =HA Bt 4] A E s Est 2 0= s A H T o] = S/ Ad Tt A
AA Q1 ti/d= Adst=tl o] A Hdol Wo| E2d Wo7} Q52 A= A dTtel wg Zrol3l
Ch(Saleem & Aziz, 2017). O] 2|3 Thget AJ&of| A o] AA| A2 F7F IAIS Q1Alekal 715t = 1/ &4
E ol 4okt ERo] Hl=Z o= Helrk

Levels of Thinking in Composition of Tangram Tasks
B3 /g oA LRt ob5o) AL 22 AT EY| Qs Al pEEE B
2 8l E BA59Ic B H W82 Fig. 2, Table 33+ 24Tk

jm
i
_0|L
=
)
L
i3

. Precomposer
.Piece Assembler

Picture Maker

Kinder.

1st.Grade Picture Maker/Shape Composer

.Shape Composer

2nd.Grade

Fig. 2. Levels of thinking in composition of tangram tasks
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Table 3. Frequency analysis in primary level scores and transitional level scores

Level Kinder. 1st. Grade 2nd. Grade
n(%) n(%) n(%)
Precomposer 0(0.0) 0(0.0) 0(0.0)
Piece Assembler 0(0.0) 0(0.0) 0(0.0)
Picture Maker 12(75.0) 5(33.3) 6(31.6)
Picture Maker/Shape Composer 1(6.3) 3(20.0) 0(0.0)
Shape Composer 3(18.8) 7(46.7) 13(68.4)
Total 16(100.0) 15(100.0) 19(100.0)

Table 3011412} o] RT3 3pA] /oA trehuhs 2t
9] 749 1% A& (picture maker)Q] H]-&0] 75%2 7H
composer)2] B]-8-0] 46.7%, 68.4%2 T2 O 2 =A] ettt

0] = Clements et al. (2004)2] 7|5} =3 TLAJol|A] &+ A of5-0] A7} 17 &R} 4220]| A 714 o] Ut
Efgths Adatel Ax|stch Jeju o3 25 15032 28 A2} 42004, 25 2502 g 710l
12 A ARy QF TAIRF £Fo] Bro] LFERTHE ATtk elx|51A] okt = oajual 22 1 28k o)
3% B B PRt £F0R vjF ok g Rt 7]t 28 TACl gl o £ES Holn AT A S

X_-‘]

o= =2
oItk B TR 452 A2 0 2 AR RS X|ZSHHA oot ZHertx] Zo] Tefstolofil 43
715k =9 o] 7K Bt o] S0] kil YL B H77|E O£ A 02 AL 4 YTk ZolL,

ol Zt= & A 0 2 AREE 4 9152 onfohe Aolth 2= Z|otekat 37 BA| o] Mebo s
7}z 2 olaste]H R okS LEslL 3]49] 7d-S Yolok SHh(Clements & Sarama, 2004). ©F5-2 3] A} 7}

7}
Zof| oS 2l 2|42 7HA] AL 9l o, 2Estalol M B2, 2t o) F719} 8] o) 7HE & ShEsh] Al
SHHA 7|5k =gol| thet Atalvt o & g she 2l o2 wekETh o] 4| 7|5t = S/ 2 shdol Sk

% 27)9) AR £ Aokl FAHE S AR £E.0 2 YT 9182 %4 9l

Movement Frequency of Pieces in Solving Tangram Tasks
715t =8 7+ ol UEhdt ofs2] AE-2 A6k flol B 2240] et o] 5 RI=E AE =
Alkstltt. 2|3l o] & AR fo]| whet EFokal, SHAE 2jo] & 45517 215l Kruskal-Wallis 7782 A

A5F3T}. A= Table 49+ 2T

Table 4. Movement frequency of pieces in solving tangram tasks

Level Grade N M SD Aver.Rank © p
Piece Assembler Kinder. 16 4775 5.709 35.84
1st. grade 15 0.067 0.258 18.8 17933 0.001
2nd. grade 19 0315 0.671 22.08 ©>1) (0.001)
Picture Maker ~ Kinder. 16 23 8.469 30.28
Ist. grade 15 23.866 12.744 2833 5811 0.061
2nd. grade 19 16421 9.668 19.24
Shape Kinder. 16 11.187 6.564 2147
Composer 1st. grade 15 13.467 3.661 24.73 2718 0.257
2nd. grade 19 15421 4.822 29.5
(): Scheffe
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7|5t =8 /g0l B3 7ol 3ot o] 5 Bl ARl 5 F 13 A2 K (picture maker) Ol A 7
okom, #sh A opE-2 Wt 238], 25 1512 Wt 23.8662], 25 2812 B 1642132 LpERTh 2
Zto| it o|5 RlIw=7} Z Apal ol A ShAR- 2 2fo]7} QL] BASH At 27 2 A S0 ATt 79
&t 2to| 7} AN O H(x(=17.933, p=.001), Scheffe AFF A3 At 3 A ob5at 25 15hdoA] F-2J3t 2to]
(p=001)7} LJEFITE

B3y 27bo] Wit o5 Wlmrt 7P Hhe ARAL 5291 7 AlZAbe By 278 40 AF
shte] e = oz 9] BES WD, T ElE B W 2] o2 A A 7|HA =S A
L}, 12} o] 2o obE-2 o7 b o] 7HES 5| & 55kA] £oto] 7Fs/dol e 2SS A &
Zlo|HA] o) F I 7} 3715t Z1 0 2 2 Er} & of & Biof ofF 2745 golof &4
9] A4 A 22k Tl meFe] bt ¥o] Zo| & EolstA| B 15l 27ke] o]F
QUTt. o= AJAFA AFtollA] &Y 7] Lolli] SR8 HHE LU TA S BASHA] & 3t Ay
RIE7} 5ths A7 2K Tasi et al,, 2012)2F AR 2i2tol| A] 314 o] 7551k o] 2|7 ob5-2 Thafsh Alayzt
Q= 53l 7|5kt mFo] o]u| & A al b, 18 AIRIRF 22 2t A1 2P O 2 QLA B
&8 A JAISHA] Btth= Zol|A] van Hieles2] AlZH2] 4250 sljdstttal & 4= QIth(Clements &
Sarama, 2000).

231 27+ 2 X K(piece assembler) 0| A 8k A ofFo] 27} o] 5 HIEI| 25 1SPA ELt {o|sh 4
FollA] who] Lpelsttt. 7|5} =i Aol 27 YA $EL2 27| AL pE0 2 TS B Z51A] ¢kl
2+ FEIR =S AT obFo] TFoll Tt ofolt]o] S o] a5t #F4le] E-S A A H o2 27
afjof gt} 1eju o] ofd obs-2 T30 of 2] HE-S AWA|7]7| Bk ot HEThS A3 Zkstal o)A+ 4
A& she Aol Jlem o] -2 Auprh vpehd Ao 2 R g 27 2R #—i——‘ﬂ A}EL:— A

202 BolA =g B AL Qloh & e A obs-2 28 50| B
(Shaffer & Kipp, 2010), That Tl A =& S vlztE 1 11 Y55 Adok= 530 okl 5 7<l Z5toq
#s} A obzo] 27t o)F Rl=7}t 25 ISP BT A2 0 2 tlo] Lepd 20 2 s Hct, AA &2 2
& 582 358 Y8 4R AFEH, ob52] th 582 | ST (Xistouri & Pitta-Pantazi, 2006).

Conclusions

2 A= 71oF = F/dollA UEh= obs-] ARl =32 2AISIl o A 22 That 2t

3, 715 =9 Talo] chet s m@ Hge AR Av} 25 28hdo0] 5 M opE R} golgk 4
foﬂﬂi %% =7 UrEP”O o, T A2 7Jo}A] J,}x1]o1 /quL} 2Z 7813} 23} A op=of|A] 9.3t
S olsfshL, AHAle] BE-L
iﬂ?ﬂllxdﬂi Z2% % '°1°F OPE} Z% iPLd% H| 5 =8-S i shal HRES AREslo] Z}4le] of| &2
gelsh 4= et &= EPLH O}OlEM th2 23} AZAIA S FEIS TS5 S HTH o=

alfokA] Sokal Adst, -9 % %

A|ZkstR| et E3o] ofe] HES
SHHA] JEEo] Yozl ﬁ_i—r—

r& r

&S TAE A o 20t H}ﬁihﬂml oAtk whzba] 24 o]m| =
TA7)7] Bk A2 E449] g B 2ogk 0] & 7] 20| oJAE %

0_1., M
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2t w3k 7o} FAlole] 49 0|2 42 A 0 2 Tdal7] el 180 B0l 4 2] Al
Ex=] o

5ol F S AT = lojok Stk sHIQl HE A ol 52 BF 4SS wet ol m| Al E A A7 I
ko & o] :33it). 12| 6, 74| oF s S-S 59l o] R[A|E HEAFSEAL T2 Sofl A ofm]A]
£ WHAFE 4= Q1 TK(Sarama & Clements, 2002). Th2HA] 252813 2] 7-9- o] {3t 2] 1} HhAlo] Tt 7l E & 5

o] o] 201211, ETbe] THE 4t BAIE o 2 ZEs HM AP Eo] ol Aoz melrt

S, 715k =8 74 TAOIA UEhd ob5 0] AL 42 BAIRE ATH 33 H o} 52 1 AAt 4
o, 25 128 2 P44 29 17 el ekt s Al ohe) 1 Al Ak -2
2 318 5] 9loh £ Y S Q4H0 T QBT 20 Zlolel 2L B 715 448 ALgshL
1 78 45912 23 51e] 12l o} 5.8 bl chel clofeh 4718 711 510, ol2leh Azl
29 £40) 20, 7|20l A, W 2, B A ) 9 5 M0] A 52 T Clements, 2004), ThebA] o
et efol AR S RN 2] A7)0 S Had 4 YRS R g AR Best ot

25 1,28M 0| A 713 o] YRt Al 291 RQF LA T5o] £44 2 7|Ho 2 T3S HEH%}
oot ol 52 7h 1 7|51t S X AL AFgRITE ZH Zo| #ohfet 2ol g haick 55 %
RN 7 AR A Ee A 22 AR, Foh 4 of52 63%, %5 18Hd-2 20%2 1
% AIARE 4204 HofUp KTk e & AL 429] BOF AR WE) 7} 9182 U 4 ek M 252
Selo 2 g 340) o] 219105, o 104 o1 50] B9F T} 4ol ZHI sl oF i
a5 A&AF el Mz AT W2 AP Aol A AakE drtetsh=d| A 7E 1oL, Rk 3o
k= A2 25 281H0] 7|51ekA Afalet 37H4 FEol| A Ead Afo|7 242 o 2 dhAlsk= A A7
= FE0l & 4= Aot o= 7A 7HA] 718HY Abalet 372 S WEA 7] 20| S5 TH(Uttal et al., 2013)=
ol A3 Sk w2 ol atol S HasteL Byst BE s 25 190 v 713t =93
P O B S8 eTPY o R TAslo] s AR e M Te MR} 9le-S AR

A, 715k golM Lrehd a3 2210] 7 ol Ml 17 AaR} S04 7 wol Lt
o 27} 2R} £Fo|| A= HEE Huk 25 18hd 7o) §-2]3k 3o 7} Lebgth 18] A RR| 42Feof| A
+ oFs-E5o°] A5t B 2] =(picking and discard) 1 =FS AFHE-SHCHClements et al., 2004). S X2 Q1 FEfjo]
A 8:2h410] ofe] wo| =8 22t0] Aok AXISHA vl 25t 2242 Hop ujaF 4 ik Teiut 2hE A
o] o}x] ¥AJslo] 91| glot Y 27}5-S Hekslo] SA HEsA 2A) ool thA] HASH: ek AL
SpRA ol 5 WIE7} o}7l 210 2 eItk 181 22t 2R AFL 2] 75 AT £ F 02 2740 o] 5
HlE7} Te) ) glek. o] AL SES B S A44 0 2 MiNsht SN E RAR AHf 22 e 74
o L), 2/} 7 of5-2 4ol ok 4]o0] of %) skl WAslol 914 eheh. weA Chereh
HollM =2 B7] #fsl g ol=x e 2 4 = sl °P7Jll7} lom, o] & Qlsl| Ahf-gEe) 1
717 et Aoz FEHET 28y 25 181A2 7Ist =S Y W Aol fAE SEofof
Qeh= AML S QIA[BRAL lom, 282 Al A S|t A 7‘*50}01 e ez TAE tdS Al
Zopole g A ettt = 25 1912 Al & Sl 4, e, Rle] Zo] 52 7|REe.2 7|5leh2] JH
o} o] A& AH/d3l 7171 A2 etk (Xistour, 2014). WEFA] 22F 2AF 72 50| UERE 7Hs/dol o
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