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ABSTRACT

The purpose of the study is to analyze the characteristics of open-ended tasks in terms of cognitive demands. For this purpose, we
analyzed characteristics of open-ended tasks presented in the sequence units of three high school mathematics textbooks. The
results of the study have revealed that low cognitive demand levels of open-ended tasks had characteristics including procedures
within previous tasks or within those tasks. On the other hand, high cognitive demand levels of open-ended tasks had characteristics
of actively exploring new conditions to gain access to what is being sought, requesting a basis for judgement, linking various
representations to the concepts of sequences, or requiring a variety of answers. These results are significant in that they not only
specified the characteristics of open-ended tasks with high cognitive demands in terms of the intended curriculum, but also provided
a direction for the development of open-ended taks with high congitive demands.
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situation), 3112 B} 2Hg o] = 1}A|(A task with open-ended methods and processes for a solution), 12| 11 40| =g}e]o] 2 3t
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Table 1. The types and meanings of open-ended tasks (Do, 2007; NCTM, 1999; Pehkonen, 1997)

Types Meanings

What is to be sought is presented, but there are insufficient or unnecessary data and conditions, so in some cases,
various answers may exist

A task with an open-ended starting situation

A task with an open-ended goal situation What is to be sought is not clear, so it is a task to guess what is to be sought, and then find the corresponding one

A task with open-ended methods and There is something to be sought, but it is a task that requires various solutions and procedures to reach what is
procedures for a solution sought
The task is a mixture of open-ended starting situation, open-ended goal situation, open-ended methods and

A task with mixed situations that are open .
processes for a solution

Q1A Yol =

ro

A2} ol = IA|7} S S0l Al L75hE ARl B9 Zlolef BRI S QIA[AQI sh57]8] SHoA B 4 Q=5 5}
+= Y- o|tt (Smith & Stein, 1998; Stein, Smith, Henningsen & Silver, 2000). Smith2} Stein (1998)> }A2] JEl, 512 A=}, Q1A Q1

g Hx, £84 olaf 5] EAS nEdte] A9 QIAH Hol L& w2 +F(Higherlevel) ) -2 F(Lower-level) .2 T2
Shlct. &=k 2t —7—5—% Al 23}stod 558 30| IA|E AZ/ 0| U= B} A (Procedures with connections)2}F B3 THA|(Doing

1 EY 0|2 A0l FOIT Xtz ot Z2S 9| 0|SHH, SH 20| 2HabH|0f| M 75t 0X} Sh= Z4E 2|0[etCt (Pehkonen, 1997).
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Table 2. Levels of cognitive demands (Smith & Stein, 1998)

Levels Types Characteristics
« Involve either reproducing previously leamed facts, rules, formulas, or definitions or committing facts, rules, formulas or definitions to memory
« Cannot be solved using procedures because a procedure does not exist or because the time frame in which the task is being completed is too short
to use a procedure
* Are not ambiguous. Such tasks involve the exact reproduction of previously seen material, and what is to be reproduced is clearly and directly
stated.
« Have no connection to the concepts or meaning that underlie the facts, rules, formulas, or definitions being learmed or reproduced
* Are algorithmic. Use of the procedure either is specifically called for or is evident from prior instruction, expetience, or placement of the task.
* Require limited cognitive demand for successful completion. Little ambiguity exists about what needs to be done and how to do it.
* Have no connection to the concepts or meaning that underlie the procedure being used
* Are focused on producing correct answers instead of on developing mathematical understanding
* Require no explanations or explanations that focus solely on describing the procedure that was used
» Focus students’ attention on the use of procedures for the purpose of developing deeper levels of understanding of mathematical concepts and
ideas
* Suggest explicitly or implicitly pathways to follow that are broad general procedures that have close connections to underlying conceptual ideas as
Procedures with opposed to narrow algorithms that are opaque with respect to underlying concepts
connections * Usually are represented in multiple ways, such as visual diagrams, manipulatives, symbols, and problem situations. Making connections among
multiple representations helps develop meaning
* Require some degree of cognitive effort. Although general procedures may be followed, they cannot be followed mindlessly. Students need to
engage with conceptual ideas that underlie the procedures to complete the task successfully and that develop understanding
Higher-level « Require complex and nonalgorithmic thinking—a predictable, well-rehearsed approach or pathway is not explicitly suggested by the task, task
instructions, or a worked-out example
* Require students to explore and understand the nature of mathematical concepts, processes, or relationships
Doing » Demand self-monitoring or self-regulation of one’s own cognitive processes
mathematics « Require students to access relevant knowledge and experiences and make appropriate use of them in working through the task
* Require students to analyze the task and actively examine task constraints that may limit possible solution strategies and solutions
* Require considerable cognitive effort and may involve some level of anxiety for the student because of the unpredictable nature of the solution
process required

Memorization

Lower-level

Procedures without
connections

ToAE OIZI A ol = oA £ Thedol] 3 i HAle] EAS A5 Yote] Estal £8tuatA 9% F
Aol A H-80] =L Ao 2 FAHEE 320] 48t 7HA (Hwang et al, 2019; Kim et al, 2019; Ryu et al, 2019)0l] Z3He 2|
£ AT oo AL, Tl 359 et atal= A2 A, B, C2F 2ol ®7|5131T.

H

rel ro

=2 CE?LBI A-EAIE s dst7]| sl 7129] o] 2oy AATE BT 2 742 35he AA A U824 HPR? (Hsieh & Shannon,
2005y A-8-5k3ict. o HHE A-85to] 435k A Z*XP ohat 2tk O 49 Tl 23k 7S IAlE A5 Sel
Table 101W =% Do (2007)2F NCTM (1999) 12| 3L Pehkonen (1997)2] 7Had 2HAl 58 = EUIZ 2452 3F 52 /4dsIeith Le]
L RAAAQI BH57]3] SRl A i A Q] EA4& 241517 210l Smith& Stein (1998)2] THAQ] QIAA ol = TS BT = 74
9] & o2 F& st 13 BAES 36ISith @ o] A1 $3st7] $Jal 2 Atol|A] A éﬁk
S} ThA] (Park etal, 20195 IO & 12} A ES AH-sto] = Thelol] 3k i AHA|1E QIA

2 XAE LH2EMe AN MHo| St 71X M2 d-Ho=z 7

o= =2 [ o 3

M7|o|C} (Hsieh & Shannon, 2005).
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EAS BA5H7| Yol 7R 25 B4 E-2 Table 332} 2Tk Table 39] 1€0]| 23 HE= 7HE A St
SARAN, ZF Y QAE S(EL /o] 1 IA), G (FE F= o] F= 2HA), P2 it 2 o] A7l ThA), 12 MR
etlo] J& TpA) o 2 T E8}5}T Table 39] 13¥0l] 23 HlF= A4 ol = 235 2A6H7] QI3 A QAZA, 7F 414
= PNC (97Z27d0] gl= Zat ZHA)), PWC (24 0] = Zx}F A, DM (B8 A e.2 FEstseith 18] 3 Table 32 1€99] +
Aé_g_ﬁ:g]— 161-]_4 :rL/H QAE Eo]—g].o:] =d} }\l-g]-o] OﬂE,] oﬂé/ﬁ o] ojL X—l;(]_ J—]'Zﬂ(SPNC)——] 27}.11 /\'”"r‘ :rL/H o /\(SPNC 1, SPNC- 2)
/g0l Gl AZJo] Gl At HAI(GPNC)] 27FA] AlE T4  A(GPNC-1, GPNC-2), 3112 ® 1} 3Ho] g3l Aol ¢l
2} THA|(PPNC)2] 27 ] Al 1/ Q45PPNC-1, PPNC-2), 80| £3t=|o] d7d A4 o] gl= At IA(MPNC)2] 2712 Al -3

Q2 (MPNC-1, MPNC-2), &4 AF3o| 92 AZA A o] Ql= A} THA|(SPWC)2] Al TLA] L A(SPWC-1), =3 Ao d&l AZA o]
+ AAF A GPWO)2] Al 74 L ANGPWC-1), S22 "Wt 17 o] i A/ o] = A} I A|(PPWC)e] Al 4 L A(PPWC-
1), o] E3tE o] J= AZAdo] = At FA(MPWO)2] Al T4 S AMPWC-1), 248 Aol & &3 2HA|(SDM)S] Al
T/ RASDM-1), T3 Ao I B AIGDM)S] Al T3 24GDM-1), 312 i} 2ol A1 &1y IAI(PDM)S Al
5 2 APDM-1), /30| 29t o] Fe g1a ZHA(MDM)2] Al -3 24 MDM-1)ell thigh 2 a] & FLAl|2ks 3.
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Table 3. Analytical framework for characteristics of open-ended task

Procedures without connections (PNC) Procedures with connections (PWC) Doing mathematics (DM)
SPNC-1. Procedures for solving the task are included SPWC-1. It is an open-ended task (A task with
A task with an within the open-ended task (A task with an open an open starting situation) that helps develop SDM-1. Itis an open-ended task that actively
open-ended starting starting sifuation) meaning by linking various repres entations explores the open conditions given to the task
i SPNC-2. Procedures for solving open-ended tasks (A (e.g., visual diagrams, manipulatives, symbols, o hat is to be obtained
situation (S) task with an open starting situation) are presented in problem situations) with the concept of access what 15 fo be obtaine
previous task sequence

GPNC-1. Procedures for solving the task are included ~ GPWC-1. It is an open-ended task (A task
A task with an within the open-ended task (A task with an open goal ~ with an open goal situation) that helps develop  GDM-1. It is nonalgorithmic form of task that

onen-ended goal situation) meaning by linking various repres entations  determines whether what is sought from an task
pejn . g GPNC-2. Procedures for solving open-ended task  (e.g., visual diagrams, manipulatives, symbols, is true or false, gives an appropriate explanation
situation (G) (A task with an open goal situation) are presented in problem situations) with the concept of if true, or presents a counter-example if false
previous task sequence
PPNC-1. Procedures for solving the task are included ~ PPWC-1. It is an open-ended task (A task
A task with open methods within the open-ended task (A task with open with open methods and procedures for a - .
P methods and procedures for a solution) solution) that helps develop meaning by linking PDM:-1. It is difficult to predit because there
and procedures PPNC-2. Procedures for solvi ded : - - : are various solutions and procedures for a given
i -2. Procedures for solving open-ended tasks (A various repres entations (e.g., visual diagrams, onen-cnded task
for a solution (P) task with open methods and procedures for a solution)  manipulatives, symbols, problem situations) pen-
are presented in previous task with the concept of sequence
MPNC-1. Procedures for solving the task are MPWC-1. It is an open-ended task (A task
A task with mixed included within the open-ended task (A task with with mixed situations that are open) that helps  MDM-1. It is difficult to predict because there
situations that are open mixed situations that are open) develop meaning by linking various repres  are various conditions, solutions, processes, and
P MPNC-2. Procedures for solving open-ended tasks (A entations (e.g., visual diagrams, manipulatives, —answers to a given task with mixed situations
™M) task with mixed situations that are open) are presented ~ symbols, problem situations) with the concept that are open.
in previous task of sequence

3 N DElE S AR, AL, SA Folof Chet V(S SISt AL ZAPt gls aiH|el EFatE 20| HI| R0l 71 ot "I 2 E0A
HA=IAC.
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QA A ho| & 42F0] e 7iHly] TAle] E4)

2 Hofl A= IAA o] & o] W2 i ThAle] EXJo] RIS AHet7] flal, At td ez et 380 153

et tA o] 4 whelo)l e JHRE THA|E Table 32] B4 52 ARE-8to] BASHITE O 23}, A A 36771 5 FE A4S

A2 A o] Q= A} A= 270, 512 HhH T Iy o] Pl eIAA o] gl Ax} T 17, AFaro] E3tE|o] g oA
S At Il h= etttk 9A) S3 A4o] B Aol gl WAk Ihlol thet £ Aute] oA Table 42} 2T
ThA o] 1445 0] Al of] TIHE W Al Fol 7 dlofE| ZEE] 420 g BRIS ofe] A 2 el T o Blg F2 8
|k TR AL, o] 1A BB AFFS @ e ut shSo] s A2 npEsl] o] Mol BiakAle) 1435o] Aol wEHE
A Z Ao 2 ke TS s AsHs uho] o H ThAol|A] LrekLE Qlck whebA] Table 49) /1S THA1S B3 Algo] &
2 AZA 0] gl At A (GPNO)Z EF51c

o o ox

m

Table 4. GPNC task

EA 3715 p& AHEatE FE9 &S e oz vebd & ok kel §
A2

DA

(2) TAE 108, 112, 116, -, 10049] & 715 y & AF&-3te] ThgFet g o & e}
Wiz, A5} v astA Q.

(B Textbook, 2019, p. 144)

Basis for Analysis Characteristics
Various goal situations are required in a given open task, but by experiencing the previous task as shown in the figure below before
facing the task, the procedure for solving the task becomes clear

) D 1+4+7+ -+ +28=21(3k—2)

2 312 =2 4 204 2 e 428
=4

GPNC-2
25411 OS2 715 1 E A8sI0] LIELHA|L.
(1) 24446+ - 420
@ T+artart =+
(B Textbook, 2019, p. 143)
o

theo 2, 312 Wt 3go] Ed AZ/gol gl At BHAofl ot 24 At of|Al= Table 52 2T}, CaltbA 9] 1503 o] %[0
AAIE NG A= ot ‘%“%‘SEE sl A4 (=2 <1 HlolEfof] gt o] of E AR S F50k= T =AM, gt
S 26kAR, sl 2| Ujoll Al S s 4= Rl e E3ekal 8lof S-Sl IAIE s ashs {37 o] AAlE]
o] Atk b Table 52 7HE HHAIE 312 ®p ¥t 2bg o] Ed A2/l 9le Ak 32N (PPNC)Z &-75H3AH-

l' O-V.L
2

mZi_l
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Table 5. PPNC task

a, =1la, =3
A7+g Yole 3 £ )0l L 7} o] AgH o=
a.,,~ 2an+l ta = 0n=123-)

gojd o, 53 2ol g WHOR o] FEL oW FEUA F58k] BA

<HH 1>n=1,23,& g BV
+ — - 0N — — _ HE
< 2> 8n42 2an+1 ta = 0= 8o T8y T8 T8, o= WYste] Az

3 ®B7]

(C Textbook, 2019, p. 150)

Characteristics

Basis for Analysis
Various methods are required in a given open-ended task, but methods to solve the task are included within the task

PPNC-1

A AZ/d0] e HAt Aol tigh &4 2ol l/\l%Table@'}”C}.Aﬂﬂﬁﬂ 1213[0] Z]of] &£

theo=, Ao Bl

o]
85l 9 P 5 Holef ool 2.0, 20) 2 i NS 2E @0 AR, ol 1 S8 49 R
3 2459 2k o517 ofztel AatAs] 113o]ol 3 zla dAlE ARgozH, ML Al
th

NS 278, S50
A k. wheb Table 62 718 TS o] Extelo] Al Aol gh At TRMPNO)Z B3t

Table 6. MPNC task

ol

b, A0 o & FekAl e

A 5 EA] 043} Zo] TAFLY F F& 222 A

(A Textbook, 2019, p. 121)

Characteristics
Various staring & goal situations are required in a given open-ended task, but by experiencing the task as shown in the figure below
before facing the task, the procedure for solving the task becomes clear.

® H3gol 11, M7go0| 232! SXt+-Eo| ULt 0,8 THAIR.

2HE dea s

Basis for Analysis

)d=11, & a+2d=11 - 1
a.=a+(7-1)d=23, & a+6d=23
MPNC-2
C D, @8 A3l &Y a=5, d=3
ety AAYol 5, Bt 30|22 e 0,
a,=5+(n—1)X3=3n+2
Ba.=3n+2

E K280 —6, X1080] 262! SXis-HO| LY ¢, 8 THAIL.

(A Textbook, 2019, p. 121)
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2 7} ThAle] Exo] BoiRIN S Ama}7] gla) oF Hoilxieh 2ol nEsta 2eka
Table 38] B4 58 AL83ko] BA3heic), 1 Axk, A3 T4 36770 & Aol Eslo]
o] AkgFo] el et 3 17, ﬁﬁ o] el e 2 27), Aol BElo]
8 A PIE UERdc, 517 Abto] Eetelo] del QAo] ) A3} Aol et 34 7ol o A= Table 73} 2Tk A
3taje] 1378]0] 2o mEHE ke Tl Elolel(Fe] A A4S i} 71, FHo] AAJE 0|8 Ayet uf WA 7EL
1A= Algto) 0|7 4 Qi of2] 71A) M S Shalahs ZU Al B Aol A T2 A, FojX AT ARE 4%
st A7 A7 BHo 2M o|n| S Atehr] w88 FE Ajuke Thlolch ofele] Ak Trlol X 23k ARE (73] 10 3
#of] 17]) T2 27} S 3700 271 0 2 Bty So] of | 27 Mekel Lol me kA 0 2 A AIRS B ofjat Ealol A F-40)
WA W42 v 28 AAEo 2a el IR AASIITh BE AR (74 13k 742 WA 77k Al i o
2 AAIgHo 24 o] 7] g e Jel Tha| 2 AXah ek mebA Table 79] 7 TS AlSo] EgtElo] el QldAo] gl
A2} A (MPWO)R 2513
= 7k 7))

m'I mlm FIH‘

o)
¢}

theo 2 S /d3tol 1 g7y Aol thish 241 Ate] o] Al= Table 83 2T A wlpA{ 9] 1378 0] 2| of] 23}

< HlolE(F-&2] A 7S Bl W, fA] 55 7HA7He Aol @8 o2 4= Q=% Sk Hlol ol tigt 22 A
AZ2A, 71E2] ol A5t MEA 017l B e 28 5F2 2= gtsto] FolalA} sk Aol HEshe i
ch. of2ie] THAloM S8 335 EAICIA fIA Fe8 7H7ke Aol 4 o7 =& Fa] AA S vHte 23S AlAR
o2 AR I = A A SHAT w2bA Table 89 7HEE HHAIE 2 JRol @ 7% HA|(SDM)Z 273U

Table 7. MPWC task

T A 307HE o] &3t F Abgo] T 22 A OR HolE .
(712 1] F Absdo]l & g Wl /] & 27 & 371 9]
T&< 7HAZH

(73 2] wpA 2t F5& 7R 7 Aol o] it

2. 7o) AR AFE vhie) BT} A B3, WA TEE AAE A

o] @4 ol7]= W& FotEAaL

(A Textbook, 2019, p. 137)

Basis for Analysis Characteristics
It is an open-ended task (with open-ended starting situations and goal situations) that helps develop meaning by linking a given real-life
situation with the concept of a sequence

MPWC-1
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Table 8. SDM task

G JA 30ME o] &3te] F Aol I Z2 FF LR HolE Pt

[+ 1] 7 Abgto] o2 & o] /)] = 2/ e 3719
&< 7HAZ.

[+73] 2] vpA 2 &8 7HA7HE Abge] o7t

QP090090
Q00900009
Q9009090
Q99999
Q00000

3. 79 AA MFE vkE W, WA &S THATEE Aol @4 ol7lE W
o] EAFEF st TE 9 AA MF =4S AH) BAL

(A Textbook, 2019, p. 137)

Basis for Analysis Characteristics
SDM-3 It is an open-ended task to actively explore and obtain existing given data and newly given open-ended starting conditions

The o 2 F3 o] del &3 Aol tigh 24 Auke] of|Al= Table 99F 2T A W3 2] 1268 0] ] of] ZFHE 7HHed IHA]
£ 54 go] et ARk Bllo] FR17] 2 AR RIA] wekskar, FolehH el o] f-5 ARk, A Al o|2tH v E AAloh=

H| G 2|54 Q1 gefe] 714 mpA|o|t. ol TAollA B3 4SS SHYEC] 549 o] IR AKRIAIE AEd 4 e
E Y o & AAFo 2N 54:2] ool tig weke A A2 AJAISHIL It} wh2bA Table 92] 7HHEE THAIE E31 4ol
g &1y 1A (GDM)E BF513dc)

Table 9. GDM task

B4 13 08 559 Fo] 7 124 BRI, 1 o] FE APIA L,
F5 749 (2,}9) AAFRE AngAA G2 S olgm A S =n +19 1,

It a =2n—1°J°k

(A Textbook, 2019, p. 126)

Basis for Analysis Characteristics
It is nonalgorithmic form of task that determines whether what is sought from an open-ended task is true or false, and gives an
appropriate explanation if it's true, or presents a counter-example if it's false

GDM-1

opx|eko 2 o] E3tlo] Al w7 o] chat A Aako] oAl Table 102} 2} C apA 9] 16201 X|of FHE 7
Tl o) gE2 ulo] 7n] 1 4 Bake A=A, HlojEle] 2712 W7l Theke Ere EEaHs e T
olc}. oz Thalol 4 23 A 1] opd The 42wl 270 @ NGt 24 20| WAL I T2 A st wat
2 AR SYS0] B3 U] $92 5 7| ol IHHEE AN 24 Hgo] of2 /el A T AL glck. wreba
Ago] E3Elo] 2 B4 I MDM)Z £
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Table 10. SDM task

A P2 AE 1986\ 79 2 29 ¢](Conway, J. H., 1937~)& ‘Ha &
3}7] < [look and say sequencel’ & &7/}, o] 49 32 v 2

549 74 ge iz 99 58 B 95T E A58 2& 249 1 A5E
%ol g Yo wET,

B @37 49L& W Z2YyE H EW ZBernard Werber, 1961~)2] &4 “7n]” 4]
2709 o] F v FEolg B 7% gtk ¢ FAUE AA o] 1 v =49 Z+
s T o Zh

AAEE 1S B3 1o] 170’2 2} & 1

EAF 118 B3 0] 27)'e 23} @ 12

AR 128 B 10] 170, 27} 170’2 2ee}. & 1121

A 11218 B3 1o] 270, 27} 170, 1o] 170’2 Zatch & 122111

AR 1221112 B3 101 O/, 27F O/, 1o O/'e =ach @ O

A AR o] 12 v FE2

1,11,12,1121,122111, 0, ot CAALE”, 20139 10€¥€ 27¢Y)

1o] old T2 2 A &8l B W] FEE F /) o] whEe] B,
TE g AHE S Lot}

(C Textbook, 2019, p. 162)

Basis for Analysis Characteristics
MDM-1 It is an open-ended task to derive various answers based on exploring given data and conditions with open-ended starting conditions and
goal conditions.

2 Q7.9 B2 Q1x|7 o] = Tgol 4 TEB 43f Al 0] £ theloll T Y TS £ BAsHe Zolgict
olefet 222 BAISH] 910 352 D5 4ofatAle] £ Theloll T Y TAE SO Q1A H ol = oA
of A THAlS] B4 EAES AL BA 5 AL 3tol 49 thelol T A TAI0) S-S BAHeT olet e &
X Anze e 2o AES BEY 4 U

), 59 Thelol e Q17 ol = 40| Lhe A Tl o] Ale] Bt Folal A BAIS A 4 9 WA
EFHT QAL ol AYF HAZ AT 4 9L B} ofm] 1) Yol E@He] Y 5ol Urkn T 4 ek AT At
£ AR, AA)F do| & £ o] e A 3] 7] F 472 AL ol 2] Aol Zol7l A BAS S AT 4 G A
RS TSI YT 37} FA7H A TS HET 4 Qe WS T ol RS Uik ol Auke Selutet
2] S BA 822 F B i i F40] Aok 77he 91310l A Elo] ST Kwontk Kim (2021)9] A7 2ot 11
552 o] 2k

S, 49 Thelol) LAHE QXA ol 470 2 N Tl QXA o] = 40] Lo A THleke thE S50
Uebstth BAloA] 22 20 SEH 02 $78 4 Y S I 2AS 2751 of @) 7H) B 290 A ol
AA GO 2H oful S ASHT] £ FAL BT 202 Eo2 thokh SEe 2751 B4 50| Uit A7 23tE
SRR, Aol Y BAt] A T 2P 17 S 480 A dat A2AG0.2A o] Aol thek 31471812
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Al At 221 SH o] 9 §9Y Al MER 2US 55408 &9 4 Qe 5713 & Algshal /L,
S %o 99 &Y Al o 2 & "tohe et5718] & Aokl lglon, Aol &3t of IY gy A= oA
o] of2] 7}7] s ot 3H5713] & Alastal JRI. of2f3t Ak Q1A ol 27 o] =2 Tl = A E Qe ARl 11
9] 3+47]3] 5 A gshth= o)A 13Le] ATHE (Oh, 2019; Tarr et al., 2008)2 1 &2-2 70| gt} whaha] 2 Lo A& Q1 2] 2]
o] oA AlEeh 4~ Thlof It ZY wA| S| £ FAletEo =M S S0l A4 o] E2 g5 7R E Al
3 4 A= 7 A9 §4 50l FAUA| H#’%‘i':}htﬂ 1 ojoj7F U
Qlot A2 A2 ug o g WSy, w4 S, A SHolA EP—JP” AAS g 4= Sl
AR, w51 SHo| A Q1A F o] e f2Fo] 7H Wy Q] 2 E st QIAIA Pl & 225 Y 4 U= 1A
E4= AR g a7t o 1A o] S8 ol A= eE0] 1—1—;17%4_& Fo7bsstaA E ol HolHE AT ¢ A=
I 2UES PAIE S et )l AT S-S 8ok SR RS AAE £ oy}, tlolB & tefe AT AE A Z 2
X TR oJnE B EE 4 U Eol B Fofl et deks vl o & ot s o] 7hsdt o =2 R e &
20T 4 AEE A 0] EAS AR B ot ot
A, 14 SHol|AM 58t 8 S0 A WAL SPYEOIA] QIA1H ol Fo] 2 /Y TAIE sholA] g5t
Ap b, TR A7) wpA| A o) = 7HA] S| 2005 71& Y BRI UTh WA QIAA Hol ke 0] 52 Ao EAE o]
sffote A e FQ5HATF 1L E42 olohRtkal sl = 2tA| Q] Avlieh AF) THdollA] TpA 2] QIAI A 5L fAIL £& AL E= §
K3 2% 9t (Parrish & Bryd, 2022; Stein, Smith, Henningsen & Silver, 2000). Tt THA| S 4718 uf& WAL oG A| AfAlo] T2
AJ2tsh= Zl0] S5 2] QIAIA Afalof o] &l wpA| 9] QAR Wet Bl WA 2L R & of BA| A7lsh= Zlo] Q1A 5

m‘o o

AAA7IA) 9 A4 4 Q=) ¥lo] Westet, ek BAlo) A oA sHySo] of A Fol7l TAIgt FEAG 5

A 3] o) m gl Ao} 2B S B oh ek chept HEkS HEY 4 s BP0 QE 4 RS TAHEES 8y

Shtp sy SolA A2 Al £go] B 2olth, theba] At £ A7olA] 3 QX% do| = 40| £ A TAle] 54

2 Erh2 SISOl A3 8 T AAF 470] 245 g ANSD AR S Sol A AE gl At 1o k4]
o

olr

2 AT T2k A Al w i A%l A JMVP N2 Ay ), ol 71A] 21l0] oJsliAf dpAe] QIA[A o] A w7
= 543 E5517| % Shck wjeba] Az A @ellA QlA)F ol fFo] £ Ak Thalz AwE w, by wae] 217%
ol e pES FAAZIAU B EAI7] = wARe] 'R Z2F (Na, Choi & Kim, 2023)3 22 1414 2913} o] 7olo]al 1 54

—_

2 2ol AYH LY SHOIH 54 A7 o] oY Bt k.
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