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ABSTRACT

The purpose of this study is to find out the cognitive strategy during the mental rotation
activities and to find out the changes of spatial sense accordingly. To do this, this study
developed a mental rotation activity program for six sixth-grade students and conducted five
mental rotation activities twice each, a total of 10 times. As a result, first, cognitive strategies
vary depending on the complexity of mental rotation activities. Second, simultaneous use
of both overall and partial approach strategies and psychological and analytical processing
strategies, perspective fixation, and perspective change strategies can increase the accuracy

%fga‘;égr of recognition. Third, there is a tendency to use cognitive strategies differently in terms of
processing methods, depending on the task of mental rotation activities. Fourth, the ability
a OPEN ACCESS to rotate the sense of space has been improved by the mental rotation activity. As a result

of this study, the following conclusions could be obtained. Cognitive strategies are used
differently depending on the complexity of mental rotation activities, so students need to
provide psychological rotation activities with varying degrees of difficulty to experience
various cognitive strategies.
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Introduction
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Procedure

= °4¥°ﬂ* © PSS S, 4 A, SNARC effect2] HoH7}F o w A & 4= Q1= HARA| 2 AL

AT FoARtet Bt 222 A YA GRS 6o SHYES T2
& 5L EARE 3 A 23 st A4 SR E2 A 870l A, 5
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Data Collect
A 31 F5-S 535S EQ] QA HERS AT E Y] Q&) o2& v S B o2 A4 Sl 5 =2

132 Table 1.2} o] LA5HIATE

Table 1. Mental rotation activity program

No Mental Rotation Activity
1 . .
5 2D Mental Rotaion Task (Tetris)
i 2D Mental Rotaion Task
5 . . .
6 Find MRT Answers Using the Connection Cube
; 3D Mental Rotaion Task
9 .
10 Cube Comparison Test
%ﬂ@@%%xié }EﬂHH%FP‘d%E“Mﬁ ;

2 AL BT E L 2t 91 5 A1 31-, AT
H| 7 2| Z}o] 3t %L 17@} LEUr *6& 74, 7%?4 A7}, 912 7¥zko| ke FH ek %Fa% =745
+ 20l 2 15714, F 30222 /=] o Ut

A A TS Yot 7] ol = 2 HARE A AT A =2+ Yang (1995)9] 4= 22 A
A5 Q2|ue} stySo] Aol dhA| Qs Shin et al. (2000)2] 4 72+ ZHAMA S E-851iTh AAA = 4
A2re] 84 F 400] oln|, 4= A|, 0] A A7), 40} AA4ke] a3 o] QL= A E AR 84S
S 5 Y= TS A ST, Z 25202 FAJE U
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SHYE2] SNARC effect H3} A =S Lo}k 7] Yang et al. (2020)2] AlZFA 522} 27 244 (Visual Number
Search, VNS)S A AISHITE Al 2] 221 7] dhAl| = A 2 e shHol AlA1E 9719] 5221 5 A A1E 5t
U] 22K1-9E 2= A= 1575 107129 227 A0 2 A= B3 A= A0 A 4T
of| AIA| =] At
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Data Analysis

631 sHEE2] A4 3 &5 5 QA RS A7) SJaliA] QIA] M2hE Z W, X2 W, &7
710l wheh A5 THLee, 2015). A W SRolA = A1 2 ekt 224 2 Ao & Lo
Al HQITE A A ek A/de] JAAQ] RS 402 FoheA], Had M ke A
9] E7 H-9lof] FE5}o] Hoh=Aoll 242 B0l wslRlt). X2 HR SHolM= A4 X2] ek
T} 24 A7) d2ko = A H T A4 Ae] deke F w3dg vl w e uj o|n| X & H&e H2jsh=A],
A A ek £ £y o] BG4S ViU EF 5 WAIA QI A 02 Xe]sh=A|of wah BAE T &4
71% S0 M T 1 ekt 3 wgh d2ko 2 Lheo] Aw Egtc g 1L thde A R
A1, T HER2 A Zoizprt A4l 9] T & HEtsto] A H=] o whet A 51

2 Aol A] SNARC effect T =5 AT H7] 2fol| AA|Rt A|ZHA S22} %E7] TFA]| = e-prime 2.0 software

Z 5ol A=l o, 934 E(ms)2t BT (%) S SA ATt & (ms)= AHRES R ETRS E4{5)
o, §hgAI7to] 300 msE Tt w2 ALt BES-AJ7Eo] ol L7 wEAUY |7 8 Lol 71e)A]
(outlier) & E-A 0N A] A 2] =] ATH Yang et al., 2020). A7+ &A1 ZAate] Al=|wot YA =S Hekstr] 15l
AF7} 742 ¥ (triangulation) S 28511 T

Results

Cognitive Strategies During Mental Rotation Activities

2D Mental Rotaion Task (Tetris)

A HA S50 2 AFE ZeiA] 22 THE E5) HEZA AIYS AASHILE HEZ A= A2 Y=
EFS 90, 1805, 270, -90, 180, 2702 S A A7 |HA] A 5H 3Lo]| B x| A]7]+= 14 o] H St 2D
A 31 o]t o] W A|A| = HETHA 4-570 = o] Fo - A =t )elth
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A2 9 2ol 2D 44 B4 5 FlEA Foli 690) So] mi Tl ofu)x) Al 914l
of A 2 kS AHEISITE Fig. 1-2 WA 12 Heke AF8S 5h4y Fe] Htolct

« o syl o 2geE o MK 48N MR

SPYFE “QBZOR 0 S8 90" S22 o] BaAshT ek, & HE S Skt B
& Abgsto] Aalglt] ol £8S WA oln|x|2 WokSo] thg40 = BB S % 4 Uck
2kl AN s £32 3 e} B UAL ol 2ol £S5t e ol ol

2} Zheket ook whebA] TS 3 2 ) BsfelriLh 5 ol 32 8k4) okl HAIHel ofm A2 ol
K319t
A2 Y SO ABE G A R MSSAOT 2L B, B4 A LS 50
A 3l
/) HJstol mgo OlUle—S'— oh8 5ol 4445101 SIRAIZ 8.2 2 4 ISick Mol 5
22 5 AJ0] LG T SYSE USITh Fig 2 T HEES FAIo] AFE3 514y Eo] Hlo] L Episode 1.2 B
Uhgolct

E @ ™M\ T eg Nk -E,LDH» \115'5‘;65:5_3_!’“

@ AW pok 2\ olegd 3A 1\ AT
f: ANy i‘%’_%lk

Fig. 2. Student E's answer using both strategies at the same time

Episode 1. Describe the cognitive strategy used during the 2D mental rotational activity tetris
A7k EERIAS B 1) Y| RORE of P HZPEA £ Ug-L MM A S 4 ke
SHE: o] Eook(%)% H7 o840 2 H7tshHA] & Heko 2 E¢Elo] Q.

A T2 Aol A 2812 7 5202
SHYE: H| E 2|4 Ztoj BEofoksiy 7t 7h& 27k2 2™ M| = 23] HThal A Zfshr A
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S Ee =82 M LolA sl SRR Bl Eg A Tt vl wsty] QJs]] =3 o] etk Rl

2275l e) 42 Al A Eiﬁiﬁdr 2] g SHolM = 2D A o] 5 HE A TR =
PO 2 o] Fo|H17| whZol thF-2o] s¥o] g A2 ek ARSI Tt = =S £0)7] Sls)

=) 740 B3] A %M 2] Feke B ALER SIS E QT

=71 715 65 2] MY B %‘ 1 HekS ARSI obA A Wt X 2] B ol Ag
383} nE7IA 2 0D A A 871 85 el S50l Ho s7Ho] HSRIA| R ool H Zhket =Y
2 A= E5o FE OITOVM ol TEARe] Wk L7 | Ktk =5 33A|17 | = Hgo|
F2 AHgE it

2D Mental Rotation Task

T A &5 o2 AFE A 22 Sl A3 A sd X2 o]-&5 S -AAIE A|AlsHA

S 5N = F AAE =P 22 £S = A oloh A HA) ZEo|lH HIE A HSHA

57H§ o] 2oix HE st =2 905, 180, 270, -90%, -180%, 2702 3| HA|7|= Zlo| 2 o] o]
2 Al 31- Eso] QA = Hx) g 01]/\1‘— H|AY5HE = 7)) =58 H|wSh= 2D Al A 3)H x|
o] Zojzic},

A e SHollA 61 F 479] BHgo] /-2 o]r| x| o] EA Ftol| FHoto] H2a J+ HehS AR
5heich 2 o) IS HA|A], FRA A M2k SAlol ALESISITh Fig. 37} Fig 4= BEA H2 Mg
ARg3H b4 Co} EQ] o,

L]

_1

Flol| 54 15 gotko|

Lte _&,*5‘5;‘ ALk ?|CIZH3'—;CHJ

7 )
ﬂ'a ‘fr%tcl :;:,;*tl,

Fig. 3. Student C's answer using a partial approach strategy

* O £ £y 3 =7

rlo

& 20f 5210|511 1 0|9 & MM L.

A5 o) 2l s Ak
B o g o\ =288 =l
v%f‘b\. 7F %’é; Ek

Fig. 4. Student E's answer using a partial approach strategy
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o] 44 9—124 %?Eoﬂfﬂ = EOU 4%@ = %&71 HOH %78 l.:‘—‘drﬁl AEH

of Taol A% .
2] W Z TN 4.2 BAA He) ek ALSSIGom 2 Mg, B el Hake Aol At
Bloirk 2 P50l 24 22 ke ALeT SIS 22 Zo)'eh Waolehs Bl B4 25

S19C Fig 3014 3P4 Ci= 70 Hlofub 25 222 EHO R, Fig 404 P4 B “Zol7} £70ck 0k 2
o R0 el 54 Hlasigirk

e A 132
5) 2do| 27+ule] 2|07 wHE el
9 ] 1A dlofl 284D

Fig. 4. Student A's answer using analytical approach strategy
* ofeff & £ § S22 E¥ S o A0St I O|[FE AAM8.
o\ 2 | s\o| g
- \_-»-f(qﬁ' of ko
;
k¥ ol Lpd

-L\&o\'l\'

Fig. 5. Student E's answers using analytical approach strategies

247 A2 W% AP SYE F PP TR 3T Fig 592k Fig. 5o Y AL £ S 0
9P ol 2 AAR WIS AT YL 71 FOR L 52 Btk EA R alel4 9471, 2
Zhulo] Lk o] £ W B2 ZHO R Lpiro] MRsti gl

Fig. 691141 514 E= o] gt ofujet Y3 0|k A G0l ALgsto] Aatar gict. o) E3) 2

44 xaa M AFB BT L 4 ek

S H|wsto] A A H EP T E7H =8-S 2= 0D AF 37 ol A AT i SHo A A
=2 HPE} 7‘01 o] FEHS 27 flal £ Fgol [Fdto] ol Lot o ojoj A thdS mha&:
O 2 |23 wol| = OIUW A& B7| k= ol WEF 55 7|1E 02 B4 A 2| M2k A3t

=71 712 SHolA 479] S8 W 1 H2kS ARSI 2D Al A 313 EE ek A Bia 2 sy
o|9id ElE 2] FEolale} o] WHlol] AAE HlmA 7k £ RS 87| Bl £ ofFolx)
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Episode 2. Description of the reference used during 2D mental rotation activities
A4k 5 w2 ] a o) 29SS A AR 0| Al By e A AR
SPAYA: ol Qe EHol 22 So] 5 9% Y2 YROR SeuT 0EF tYe o 8%
o2 Sejyo]e 123 nix|uloll A7t 2 2Zo A L AZolA B2,
QA7) 0] o] #+0] 7} @ 22, izl A] 1 o] g ROiI7}R?
SpAA: H8H5] BH=R] 3 T SHelslel AL 4ol Blol .
Episode 20141 814 AS] AT S 2ol = T 14 Meke ALga1 AR HEHE S 0]7] Slal B
H3}k x—]ak_o_/\]._g_gl_(}ig_o_ oF A oh:].‘

=2 o= 2 T A
Find MRT Answers Using the Connection Cube

A Hal 502 AAFEE &-8-510] MRT(Mental Rotation Task) B2 2= &-5-2 51T} Vandenberg &
Kuse (1978)2] MRT ©]1| Z| = BHEE HAL=R Q1] B 7} 512 gkol ZAFE| & o]n| A& HHA| 13 Peters
etal. (1995)2] MRT ©|0| 2|5 AR&SIITE MRT | 27| &-5-2 4712] Heiz] 5 A|AJE o|u| R 2t dX|eh=
A VNE 2= S50t o] uf, sPEo] AAIH o|n| 2| & HAl AZAFH S 150 o|n| R}t 23 4= QL=
£ 5101 3D A4 2 52 517] Hof| 5 WS B ok 712 E Al

A STl 390) o] AHA W WS, 390) S AHA, BEA I WL FA] A}

Huoe =12,

8319} Fig 79} Fig 82 A% 12 H2ke ALg3 514 Bot Do] Hhtolh

* Q% Ul 2o 13y 3 LEe 1US Y B2 S1240| 511 1 0|98 MHL.
/\
, { -
— - 1
T L
L
B <@;
; Oi 22
2733 22y
Qo <
\ 4o’ %ZJ“ FA0E Ly

i P . | B
! wj | L—;—'—-—" [ | ‘ g‘}"ﬁ '
— l& |
AR LA A 28]

e VA%

O v .
LAy ao'tym Bl

Fig. 8. Student D's answer using the holistic approach strategy and the connection cube
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Fig. 704 3P BE “~=dth"e} 22 B3 ARSI AL Fig. 80llM 814 D= “~&2|H7ol2ks &
&4 22 ARESIAL lth A1 FEE ARGSto] A E ofm| A& ARz vhEo] Bl A - 5ad S
S 2H o|n| A5 & wioll= WA Q) tde] RS HA HIehe &4 3l
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h_:: l | )}%

T

[
L
- - o
AR ge %.:.:l Head 2 <A< Scko| LHaE
(olel 522 2% €2 Seeh)
3RE O Hho| delz weirk 2ok

Fig. 9. Student C's answer using both strategies at the same time

Fig. 9904 3P O “SRER~ ‘03140 2 w38 52 B3 0 she HHE ALgslol H.gol= oy
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7] 918 5% 2ol B5oto] £ AwlBo 2 R A W ek ALg3igic
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A BHE 017 AR H et vl mstel ERe] AHHR ofn|x|o] FEsto] HIL Fck. o, 714
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3D Mental Rotation Task
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Cube Comparison Test
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Fig. 13. Student A's answer using both strategies at the same time
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Changes in Spatial Sense according to Mental Rotational Activi
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Fig. 17. Space sense element (Post)
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Change in the Number Sense after Mental Rotational Activity
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Change in the SNARC effect after Mental Rotational Activity
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