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SR, AR Meke 7153 2N BAVIENR)E F-8-8te] 13]7]¢k 83171004 A
T4 999 SAERSENHb02) FAE SHAT AL R zoldd TEV(Task 1S 9
o] W7 (Task 2) TR TRAATE TA €42 WL HAS Ao, £288S 1
gl 5 Freddde Hasidn a7 23, EdsclNEs AadY AotEsdd I
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I. A&

T

Jadr)s AAA - deld bsh A4S ol A7, AolgAe FAshn

EHHAE Sl ABA T1ES BEATIE A - AR R Fa3k wadA ot o] Al
7] ALEES TR 2Y Ade e, AAE S =y #A 4S8
HA 2 73 THErikson, 1968). ©]Eg W oA A 719} S thE oA
ARl Aol ALY A AR AR AESe AR T8 AYH 84

2 283 Aol ARlolAl e sEo] dew 4] AN miFss V)
22l dFe 55T 5 e 8ol Atke Al Wi Bes Rtk AEF, 2019).
o AotETHe AEF S ddst, Aol FAA] B HAAL k= A
A wrolgolm, AHile] ERgle EAlge A4S kA Eettitsd, 2002). ¥ W@

H

Aot AA EA, 71 2 BV, A% Y Aud 433 dEfncAl
2 o]&3l, 2013).
o] Al719] HAEELS ASA 7o & JFS o zolEF 13%01 =
A A T3 A8 3tk Ae AotEFito] Fa, Eeioke] #AVE £ HAdE0]
Stug el gt H3= 2 o2 YEy %1#73, o|&@4d, 2007). 53] HAHEES A
317 739 Wslol| RIZsHA REZstH, o] <l BA B A48 FAUF v
ARt E=HBAE BAA M H FAAL B T8 TS 3, FA AEEH ~E
gm0 Rle] HY|E gtk TR T BAlE THHA AotEFhe ) AR A
FAHA T BAE Aihde AF
Atk &S IFWA= Hade AolEFtt
159, 2023) A= YRS Ad=o] U,
= NS HeAe] Arldn. 53] A

o

=

Sol M APHE AW, AR, 25| 23} 2 AH FHo| HA
%

32
A

1965), & AL Hg FEol oD S4e Adt olefd wg 5
4 1 W, Fado] Ao Fojstel Aol WY Y FME wmA wks
T AREA BEE F e A8 uA7t aT8n Ldselat & 2, LA
R AelE geted ile] i AAE HHeR FHES FE AUAR Yo
2, 44H 29E 53 A7) AREe BASST Aok RS ke 54 Adnt
A g BEF ol AYAR JHL AojH Edo| AR FadelA kst
3 AR AE FHE AFY F gow, Aok B, A 24 D AR BAe
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B olalE S B AdE Y WEoE BuHT Aok, 2024, olHF 5
Yo Qs mAEelAnt Fadel AolEzaw wd el W3t ol uH A3

2 A 3
iATA EAo] FeAgsie Hede tFErld Ade X5 wiAZ HriE 4tk vo
) s

b AE BY BEOEA melmols ASARA A T W] WIE f
§_]_. o

Azel Mz 24 ARE Fel A Been, olne Mad LA At

A7 AMHOIATE AW, Al W ATABE Ae] Hsh FH3 Ve T W
AZ17F QE=H aA0] vlE HAadrigtn AAste Ao & ARGVt Higtol| 9)o]
= HA ]Q]ﬂ‘ 740]‘:]'(Fuhrmanr1 Knoll & Blakemore, 2015). 7;3’“{37]0”15 a4 =4, A
Z

Llg=es Xé*ﬂﬁ g 63%24 Eﬂ;i}i} ks o}ﬂl A= o] UTKCasey, Jones & Hare, 2008). ©] Al
71l ¥l oy dYo] A&LsA Wi, 53] 18 =4, ASH BA 84, =4

A 59 Sol FAS WU WEY, Z, WA So| ¥ 9 2y 28 A7)
Q4 DI 2T Ao} gon, oldT W HITe) BHL Ak 2MF T} &
i AHAEStEol WHEE Fal FIY 4 AThHHinsel & von Kinel, 2008; Rosenbaum et al,
2020). Wilder Penfield A17A9)3} S|l Ql7re] 27HAAT SEA17o] thxsl Al 2t 2]
el Aanse] Yee AN, Aol WA 1A, Aed A

At A THLeblane, 2023). ©]#gF #™ol ] F AHAESE= T YA £
gelo] ohlel Al - 4AH el E3E ARALTHOR W Ans @ 4
k. 2 oAl Huh WalE Zgske] 1 SAE E43} =

3

1B ME e vetd 4 9l Zloltha

AollA vehds WeAe] tie 243 & BEFoRN, RifzolARe] a3 4
2 wstel AR Ed A xE T3 v oR At Ak

o= @7 dazstes QM4 wke, o JF, A% 24 5 A71E7rer 2Asl &
de =GR B WSE Wdshe frevld ARA AER, ARAE Y] anE
A ow derd 5 Q= —:Lﬂ% zﬂ% E‘r JJ:L %LHOH/HE 1% 3

o T
(NIRSy& &-gsto] g4 1
A2 S7kskal loH, AgAs 7&”501] fNIRSE A-&3tel= /\]E =3 FiE I k=3,
2020; ETHYL, 2025). 53] REolX s HAoNA A5kt HEAl b 9 49 FAIS)
(inter-brain synchronization) A4S INIRS 3telH =AY 7oz SRIgk =) A+ A 9,
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L Bl RE Jade] AotEFde FAAIER
2. RelEolNBE Aade) ATBAY 2g FANIED
5. BeksolA s SPNA Padel oy BF AEAEOE fo)F Wl ek

1. g doxt

re

AT melol N2y} Fade] AolEEzs ATwA D oy AR Arszsiso
S B3 Y] A 0sF e A BAAES e oY Fng st
A

AT ol oA} U HAGES BHOR AT B4 3 AT Y& AU T AL
Aol W AAsln. AFAos =AW 1099 AR} HEAelA AW APl

AF B3 Pel el S, AR BEG} w fA B BB Witk
of TPl AT FelAe] YR REE S8 e WEE Agste] gPS ugs
93, AT BH AR AW F FAAG) o) FRI ARSI =G AT Fo
R &9 THAYY AL HE BaE Lo o
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2. 9 =3

1) AFolEF A S (Rosenberg’s Self-Esteem Scale)

B AFME A AolEade 54317 918 Rosenberg Self-Esteem Scale(RSES)S
AHEETE ©] HE= Rosenberg(1965)°l ofsl JRLH AL, =l A A A 197471 E=3ts)
o] AEE AAbelth B ArE Aado] Al tis] od HEE VAL JdEAE 22

2 Hrkste A7) Bad AAE SAF AotEFatel it sEF R A AotEs el
e sED, F 102Fe2 FAH Atk 7S 5H B Ediker?] B HE2 SHE
O 2AW AlEFY BFE AAY ANSel, 9 ol Tl TA B 2A B

R A7l BerE AKEEL SE0l BO AL JUBT, B AT AR AokE

5
7 A zo] AA Edlo) thgk A2 =(Cronbach’s o) .77°]1A T

2) I+ BA A A X (Friendship Quality Questionnaire)

2 AFoNAE A T BAE SA437] 918 Parker & Asher(1993)7F 7HE&
Friendship Quality Questionnaire(FQQ)E Z-242010)01 2J3] 3o 2 WtE T FHH
S AMESIATE FQQ(Friendship Quality Questionnaire)= 7 TAL] A& ZA317] flg A
AR JAA SH, 25H WA, wAS o, =3 o, AT XY, &4 siAe oA
74 g er FAE lom, ol T IACNAY AAMH AA|, FsAge] A,
25 A3 tA B2 T A dF SAS RG22 99 F 40vdoe=2 74

Hol oy AFEE Adlehe s/l £33 AASHA 358FE T8t ARSI E
ThDeSousa et al,, 2014). ¥ AT 35T HAS AMESIATE 2 32 Ar|Ba2
(self-report)y A== FAE O] 1o, Hado] x4l 35 BA ﬂm =As 53 gAE
(Liker))2 71355 H ] T} Parker & Asher(1993)2] AT-olA 3+2] QA Cronbach’s

aZb 73914 90 BHE EATE B AFNA ARESH z]:rL A Aol AA £33 A=
Cronbach's a A9+ .79°]th

3) iy EF AEXIE S =7 7153FH SHAAD B8]

B AFA tiy 7/ 4Aaxsls A4S 98 83 758 2394 B33 H(functional
Near-Infrared Spectroscopy; fNIRS)S H ¥ 7|5 &4 de] AMSEHE BlIAEH AHIY
7]€olth INIRSE F9& S8 MZ oE F qu o o] 2] 9] A(Near-Infrared, NIR)S T
o] zAfste], g FHe] dF W3t 9 4hadt S SAHske o2 Asiith
o] Zl&e A7t Aust Mg T vAdd st FokllA F&HI Atk=3l 2020
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SO 2025).
B AT AREHE e giHgd 9SS F 4] AER S AT 4 1o,
ZF AQde] &A%t Wels Azt 14 HYT 4 ot ol F3 4tasle dra=zwl
(Oxyhemoglobin, HbO2)3} &4kAsle d| = H1(Deoxyhemoglobin, HbR)S] T& WH3}E =4
sk, 2 24 A S48 s iHLé_ HEE 53 AT 4 ok B AFe A+ &
Ae Uy 7 Akax3lro] A3l H3lE AuHE o E2o] glorg RBAd= A4
3l9 & = ZH)(Oxyhemoglobin, HbO2) F% HO|H S FA o7 833t}
3. 7 A
2 ATe BEolXEIF Hhde AolEFt, FEA 9 Ui 8F AN

n2= B3E ASsl7] A dIHT ARA-ARE A Al(one-group pretest — posttest  design) =
FYSICE, AGLETY ATWAS Be ZEI A A - F BECE S, o
7154 ZA9 ERHENIRS)S &-&3te] 13]7]¢} 83)7]oA FY

4, A{ "Xt

ATE 20220 7EHE 9¥97HA] F 83719 RfEolARE AP AT FeAte}
HoAA AP AES Sal A7 5% dAE AWt F9E 2 T2 3 A
A A Aotesdt AE@seyt AFHRA A A=EQQE AAEAT Z2ad T8
Y HAEE AT AAAIE ARARE wistEES 4SSt

g EF7 AAXSE ZAHLE NRS AHE 283 el BHEolAR 37 F 43

& HAZ AAsI] AAEATE 37 AP A A 18-S AL F 08
2 FAsHeH, B4 8 (1) EdEeldd WEY] FKTask DI (2) oloFr] U]
THTask 2)0.2 TE3IITE MNIRS AEE 13719} 83]7]oA FA3 Ax=2 SAso A
A-AREZ v wskd ot

o
[kl

o

5 Xt=N2| 3 Y

) FH A5 A
2 A7oME RellzolX s Z2ado] Fade] AotEgadst I wA AjAel vA
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o
oy
=
rt
-
e
!
na
]
H
gk
u
rx
e
Hel
ot
n
=2
=
>t
rir
for
=

t e AR S8 A AREA e A=} AT WA A H=E Bgol
A58 F75
A7 FeA7h 10808 BE $7b Aol WES FA P YR P AY

(Wilcoxon Signed Rank Test)S AAISHH M, FA 42 SpSS AXZEY oM 22.008 AHE-
SHATE ARARSE A S 98l oS &2 HAAHOE Zpo] HAE ATk A FYgES

¥ 7IEo® Uit & A9 FAA fFTES p<os

fru
(A
o
Ol
2
)

2) NIRS A8 & 3H
OBRLABAM} Al&3t= &4 &2 NIRSIT PC Tool v2.80]™, £4 E-& NIRSIT Analysis
Tool v3.630]th. FEHAH 2= A WA, Signal Processing WA= Low-pass filter(0.1 Hz)<}

High-pass filter(0.005 Hz)E& AH8-3t AtZo B 83 58 AAsI A5 HI=E F
FA71E Aotk olF Bl Alse FHE wola B 8%k & HolHYE F
=% Aok F A, AS o FSHIENR) A2 GAIE 30dB PITRI AEe FESHA] &

< AL FH B4l A ALl EH AT

m. a+2%
1. B2E0|X BTt HAHQ| XOIESY ST 0K Ea
Bade] AokEFgel Ba meho

| 5
A R ZpolE B, ol f8] teER RS AASIT I A <w

1> AA= ] AT,

X

f

<HE 1> XOFESZO| AHH-At= Ko AH (N=10)
M(SD)
39 - 4
A AL
4 3.45(.46) 3.88(.49) -6
74 3.9(.4) 3.23(.51) 53"
A 44.0(2.78) 45.9(2.88) 22"

» <05, Tp <01, p <.001
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4 Ax AolETEY] 34 820 AP HiEF 34568D=.46)%A AFE HHF 3.88SD=
492 F7FIF o, ol BAIFSE Fgt AolE EAThe=—6.0, p < .001). ¥4 811
o ¢, AP Bt 3.90SD=40)o A AR Hat 3.23SD=51)E ZAsHaL o] =3 FA4
o2 {3 Zpol7} YRR THe=5.3, p<.001).

AolEZZ AA HEolME AN i 44.08D=2.78)°A AFE HF 45.9SD=2.88)% =

o)X 7 HAFo] FAHSE o zto]7t IR UTHe=—2.2, p<.05). |

1
welsol N8t Hadel AokEFHE TASE IHH FUe FAAAL, B
A

3 A
B4 FNe gaAAE o LA Qe AN,
2. BEYE0|X| 27t HAWS| AREA W 4ol O/x|= =3t

2>l AAeFA T
<E 2> MFBAQ H MH-AZ Kpo] AH (N=10)
%9 HMED) ¢
AR AR
QAR =5 3.5(.27) 3.8(.44) 237"
53wl 3.6(.52) 3.2(.61) 207"
wA L} o= 3.2(.61) 3.4(.75) 231"
=3 g 3.6(.48) 3.8(.55) -1.98°
43 QY 3.3(.42) 3.7(:49) 2.19"
=As14 3.4(38) 4.0(.56) 2.2
A 46.0(4.19) 47.03.65) 3217

<05, Tp <01, p <.001

o
7tetdom, ol BAIHORE ol AtolE EOﬂE‘r(t——z 37, p<.05). A5 wiAl 92
A T 3.608D=.52)0H AE HF 3208D=61)FE TA2dte] BEolXF AT #
oJgt zto]7t YEFTHe=—2.07, p<.05). A} 22 FG2 APHd H 3.2068D=.61)4]
AR H T 3.408D=.75F F7FIAI(t=—2.31, p<.05), T2 AU G GA| A HF
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3.60(SD=.48)°1 A AFE H 3.80SD=.55F F3 F7IE HATHe=—198, p<.05). A& I
1 G AR H 33068D0=.42)014 AR Hi 3.708D=.49)2 F7F8FH O H(e=—2.19,
p<.05), EAHZE IS T3 AP Ht 3.408D=.38)1A AFE HF 4.00SD=.560)F FAZ
02 {3 AolE YEFHTHe=—220, p<.05). ATFAAL A HFAME AR B
46.0SD=4.19)°1 4 ALZE H 47.068D=3.65F Z7}5te], REolxg HFo] EAZOoR
freolgt ako)7 ERIE Athe=—3.21, p<.001). & AIe B EolA 87t AP T
BA] Ae T8 TRk ok FFelA AR HEE A SS AR

3. Befl=0|X| =7t HaEo| x| €/ Mazst: Yoo OjXs 3

Bl N Est Padel o WF BaEEe] nAE GG Yohns] s wEs
B o] oy YR SLEHE BYHE ARAT SHSEOM, o] BEL 3] 99
e EE 3RS At

) E#EolAE TE7] P Task 1) AHH-ARE Zo] AR

2 AFdAME BdgEoldH TtEE FKTask DS AASY sl 8
bzl shginy. WA, Helsol g TE7] 7K Task DO ARI-ANE Bt
2 Ay RY <3# 3>3 g}

TEizolA™ WEr] LIk TaskDONA U F AAxszol A3y} Fo3k o=
Uetls BRert 99 93 595 AAF34 Righe VLPFCH $3 <o} 7914
Right OFC, &3 <o} AF3 4 Left OFCE UEFST

o

B ol
:\_1‘
oX,
o

AN
)
)

<E 3> Zs0|HH DHET| FZHTask!)Q| AHH-AtE Hidt EEEX} (N=10)
AEY 4o HEX] A A !
.001 034 095
DLPFC -1.172
(.01 (.086) (.103)
-017 -.023 .108 .
VLPFC -2.09
(.05) (.092) (101
R
.000 -.066 045
FPC -1.478
(.00) (.211) .075)
-.009 -.042 063
OFC -2.803
(.02) .07 (.064)

- 47 -



Journal of Symbols & Sandplay Therapy, Vol.16 No.3.

<E 3> RE0|TH HET7| PZHTask1)Q] AFM-AE Har EEHEA (N=10) (A=)
A5 94 EXS Ab AR t

-.004 -.009 026

DLPFC -1.58
(.01) (077) (.055)
-.028 -.033 013

VLPEC 764
(.08) (.156) (.068)

L

.002 -.028 067

FPC -1.886
(.01) (.105) (.101)
-.005 -075 029 .

OFC -2.293
(.01 (.147) (.074)

<05, Tp <01, p <.001

2) oloF7] U7] FXK(Task 2) AR-ARSE 2] HA

ole7] W7l FRKTask 2004 2 A5 A Lefe FPC FHNA FLsHA Fojm] gt
2ol & UERl o, 1 9 & FYoi= Forlgt ztelE YERlA] efsith

THH R ArH, Resoldd WE7] 7AKTask DOlA 9 wielS AHFaA
Right VLPEC, $-] <¢ke} 532 Right OFC, ] ¢t} AF3] A Lefe OFCOlA 23k ¥
35 Ueilon, olopr] U7l 7K Task )04 #HH AF= 912 Lefe FPC YoM
o] FEE WEdhe AkolE UERTH

<H 4> O[OF7| Lt=7| F7K(Task2)Q| AMH-ALT Hodt HEHEA (N=10)
44 HEX) Apz AL t

-.005 073 145

DLPFC -1.007
(.01) (.104) (.197)
-.006 093 155

VLPFC -.059
(.02) (.148) (651)

R

-.003 093 135

RFPC -1.172
01 (.148) (151
-.008 -.007 467

OFC -1.599
(.02) (.159) (1.21)
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<E 4> 0|0}7| L}&7| FZHTask2)Q| AFFE-AtE Bt EEEA} (N=10) (A1)
el HEX] AL ARS t

-016 .05 .148

DLPFC -1.362
(.05) (.103) (132)
.001 .118 .054

VLPFC -.770
(.02) (.31) (.212)

L

-.005 013 139 .

RFPC 231
(o1 (.109) (.092)
-.005 -.026 .06

OFC -1.125
(.02) (.153) (.175)

<05, Tp <01, p <.001

V. 28 4 =9

B Ao e BHsolAsrt Fade] Aottt T BA Hell vAl= &l o
s AWEL, e dF ttaxsiEol] vA= 't e HAsh] Sl 71 2 e
of i AFR Id99 WsE &

-3 H(functional Near-Infrared Spectroscopy: fNIRS)S &85}
gots BHOE v HIA ST
A7 mehmol A B Aol AolEFHe P T Uitk 59l

FATEY AHe} dAFThFre, 2013; BS, ©1FA], 2015, FLA, 2019; FA 8|, 2019;
A, ARA, FEE, 2022). E=3F 7] 7= 7 @AY 222, 55 W& FA
7V FE Uehs ¥, 3] V|2 ZA5E Al aRlS ojop|sheE T ARl WiHe o
o7} E8ste EAS UERATh AT FAA 1= g Ale] M g e Al #
dsle] HEAAR BEE Yefgid oy, BesoldidA SARE 23 7E5E 34 9

BAE FPSAY, vig7tel A oAt w9 FAskeE 5 ARAle] A%E FASE 78

AME &37F AU olE sl ATuA 2

o] AP e BE AR o] HAS AAsIer I A A GGl AL
J b E UeEth ol EIsolAge] Al 3 Ll

Kalff(2003)7} 723 AHrEAR BRod g3bolxk A gatele] A2 A oA i
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do] 23] s AU S0, AFe) ol wUAH NelH AW B A8
A7) Axe BEST 4AAoR Az YL Peed SdgT 2 5 ot =
Aale] AR TA ARYR AT BAC] ofe &L oloplsh TAA, Bade o
FAAG A bk AN AR HAP AwA A7 oA B ATHY 5
ATk oldF HHe B w4 ojlwA AHS AA) AHolA T ofvlgel,
A Bl tE A4S B BRHOE ofshES Tt Afd WO A48 A

ot
=

o WY ik Hr)z A4S PAUSES ARe] Ure] TojAd BRE o5
SAY 5 glom, olF Fa) Aol A AT WA HH Asks WA} olRofd

T USRS FWshs oloplES HISHA T o ZF, widl, A siA2 HAAANAM o

Aol W8 FAE B dxtol]l Ab dlqtolrt A A, B dAt Jhedl RAE 2ot
7o} Bte] AFHH oz ozttt

A Eke 2 Refjsolx g Aid-S dolir] 98] RHimold¥ vHEr] PN Task DT
olok7] Urr] FNTask 202 Ui, ReEo]l 13 oA Yehts thiy Aazsis
SIS St A F7)9F v 83715 AR ARSERE Aol AAE AAsksth 1 A
I Tasklo|AE O @/ Aazsiso] &4t fodt Afolg Uele BE = 99
< ¥ BeolS AHF9E Righe VLPFC, - <He} X734 Righe OFC, #+ Fobx Ty
A Left OFCE YEPGTE $ H9= AT Righe VIPEC, 93 <k} A5 A Righe
OFCollA] fdoje] A olal], Hx& AFe 93 AA 4L 7este Y90l Fod &4
st5 yvehdlon, ¢kt HFald oFC 999 7lee FE Alo], IHSE RL EFA
o3 S YelllEe 22 YERYTE Task 2014 E 2> b Fud Lefe FPC 9
oA LAl T AolE e oH, 11 9] & FHolA e fFog ztolE YERAA
oth ol WEAZE A1l AES dojFoz Fojun, o] 9w E
st A oA e AFge] AAH - AoH A FYol AHEEHUAY] WEOE HATh

oleh TiwA AUl FHH WSE sbAgon, olHd Weks UM ATAY VR

REEIE BASE AANLEH AZAME PA BIFHUL ol bl Tt

Jade] A - A8E sk ohe ¥ 7% SR WeAA @ 1elT 4 dE §
%S

T2 A5 2oz &89 JeAe AT =3 7€ EYesolAg At oksr] A
A

A EAY A S g8t 23e £ A9 gdd Al vs), & A= Aok Wt
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of e Aleks Aadr] U Aeld 2R Wde FHoR Amn adE AR
£ HolA o84 olog Adnh
B AT megolne] EaE AV|na Al oEsH @i, 7)eH 24
M FFHANIRS)S F83te] the AFYH 99 dF Aaxsis WHslE I #EsH3
. o1& B8 melsolAm FAelA Yehhe A s Eﬁgfﬂ A4 Mi* L
Bslel AL F A= IF AT ASSINSH, olE FF AR AFoIA A

o A< = e Badol wehsol
A7k Ao WA APS G E@stn ATHY 5 A= A=A AR 28D
&S AMRTHE FolA 4T D A= @ISl A A7} Ak
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<Abstract>

This study aimed to examine the effects of Sandplay therapy on adolescents’ self-esteem, the
quality of peer relationships, and cerebral blood oxygen saturation. For this purpose, a total of
eight sessions of Sandplay therapy were conducted between July and September 2022 with ten
middle school students from City O and City C. Self-esteem and the quality of peer relationships
were measured before and after the program, while neurophysiological changes were assessed using
functional near-infrared spectroscopy (fNIRS) by measuring oxyhemoglobin (HbO2) activation in
the frontal lobe regions during the first and eighth sessions. Measurements were divided into two
segments: sandpicture creation (Task 1) and verbal communication (Task 2). Statistical analyses
were conducted using paired-samples t-tests, and Wilcoxon signed-rank tests were additionally
performed to account for the small sample size. The results indicated that Sandplay therapy
significantly improved adolescents’ self-esteem and the quality of peer relationships. Furthermore,
fNIRS analysis revealed significant activation changes in parts of the prefrontal cortex during Task
1 and in the left frontal pole cortex during Task 2, suggesting the potential for exploring the
effects of Sandplay therapy using neurophysiological indicators.
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I. INTRODUCTION

Adolescence is a period marked by rapid physical and psychological changes and represents a
psychosocially significant developmental stage in which individuals form their identity and
develop social skills through peer relationships. During this period, adolescents engage in
various developmental tasks and experience the establishment of identity and the formation of
peer relationships as important developmental challenges (Erikson, 1968). Within this
developmental process, self-esteem-an evaluative belief about one’s own worth and
abilities-functions as an important psychological factor that determines adolescents’ emotional
stability and social adjustment. Self-esteem refers to one’s belief that one has the capacity to
think and the ability to overcome basic adversities encountered throughout the course of life
(Jeong, 2019). High self-esteem predicts happiness and well-being; individuals with high
self-esteem are able to accept the fact that they have specific shortcomings while not viewing
themselves as worthless (Park, 2002). In contrast, low seclf-esteem is associated with
psychological maladjustment, including emotional problems, mood and anxiety disorders, and
personality disorders (Park & Lee, 2013).

Adolescents at this stage are strongly influenced by their social environment, and in addition
to self-esteem, peer relationships also play a significant role. Research has shown that
adolescents with high self-esteem and positive peer relationships demonstrate higher levels of
adjustment to school life (Lim & Lee, 2007). Adolescents, in particularly, respond sensitively
to changes in their social environment, making the formation of relationships and the
maintenance of friendships increasingly important. Peer relationships play a critical role in
emotional stability and identity development, while also serving as a potential source of
social stress. Positive peer relationships facilitate the development of positive self-esteem and
the acquisition of social skills, whereas conflicted or negative peer relationships may
negatively affect adolescents’ psychological stability and social adjustment. In this sense, peer
relationships influence adolescents’ self-esteem (Kim & Lee, 2010; Shin & Chun, 2023). and
are closely interconnected, underscoring the need for interventions that can enhance these
psychosocial factors together. In addition, qualitative aspects of peer relationships—such as
intimacy, support, and the regulation of conflict —have been reported to exert a significant
influence on emotional stability and social adjustment during adolescence.

In contrast to childhood, adolescence is accompanied by rapid physical and psychological
changes (Rosenberg, 1965) and is characterized by an increased reliance on peer relationships
and group activities. Considering these developmental characteristics, there is a need for a
therapeutic medium that adolescents can engage in voluntarily and through which they can
represent their inner experiences and emotions in a relatively comfortable and free manner.
Sandplay therapy is a psychotherapeutic approach that uses water, sand, a sand tray, and
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figurines to help individuals symbolically represent their inner world, and it is characterized
by its capacity to activate self-healing processes and promote ego development through
symbolic representations. Such psychotherapeutic techniques utilizing symbols and imagination
can provide adolescents, whose verbal expression may be limited, with a safe and free
psychological space, and have been reported to be effective interventions for facilitating ego
integration, emotional regulation, and understanding of social relationships (Jang, 2024).
Owing to these characteristics, Sandplay therapy can be regarded as a suitable therapeutic
medium for addressing variables in which internal experiences and interpersonal
characteristics-such as adolescents’ self-esteem and the quality of peer relationships-interact.
Furthermore, Sandplay as a creative immersive activity may induce stabilization of the
autonomic nervous system and changes in brain responses, and such changes can be
confirmed at the physiological level through measurements of cerebral blood oxygen
saturation.

It was long assumed that the human brain develops from the prenatal period through infancy
and remains relatively stable thereafter. However, recent brain researchers have pointed out
that there is a second period of rapid brain development, namely adolescence, suggesting that
adolescence represents a second opportunity for brain development (Fuhrmann, Knoll &
Blakemore, 2015). During adolescence, multiple brain regions related to emotional regulation,
social relationship formation, and logical reasoning continue to develop, and this development
is closely associated with emotional and behavioral changes (Casey, Jones & Hare, 2008). In
this period, various brain regions continue to develop, with particularly rapid changes
occurring in emotional regulation, social relationship formation, and logical thinking abilities.
Brain regions such as the frontal lobe, temporal lobe, and limbic system are involved in
emotional regulation, self-awareness, and interpersonal adjustment, and the activation of these
regions can be identified through increased oxygen consumption, that is, changes in cerebral
blood oxygen saturation (Hénsel & von Kénel, 2008; Rosenbaum et al., 2020). Neurosurgeon
Wilder Penfield proposed that human sensory and motor nerves are connected between the
cerebrum and various parts of the body, emphasizing that human emotions, cognition, and
psychological experiences are grounded in brain function (Leblanc, 2023). From this
perspective, cerebral blood oxygen saturation is not merely a physiological measure, but may
serve as an indicator that neurophysiologically reflects the effects of psychological and
emotional interventions. In other words, by measuring changes in cortical brain wave activity
and analyzing their response mechanisms, it may be possible to identify patterns of
neurobiological change associated with adolescents’ brain functional development (Ko & Sim,
2012).

Accordingly, this study aims to comprehensively examine the effects of Sandplay therapy on

adolescents’ self-esteem, peer relationships, and cerebral blood oxygen saturation. To this end,
by observing patterns of cerebral activation that emerge during the Sandplay therapy process,
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this study seeks to verify the effects of Sandplay therapy in a multidimensional manner
through both psychological changes and neurobiological indicators.

Cerebral blood oxygen saturation is a significant physiological indicator that reflects changes
in the activation of brain regions closely associated with emotional responses, attentional
focus, emotion regulation, and self-evaluation, and it provides an objective basis for assessing
the effects of psychotherapeutic interventions. In recent years in Korea, there has been a
growing body of research using functional near-infrared spectroscopy (fNIRS) to analyze
changes in brain activation during emotional responses and interactive processes, along with
increasing attempts to apply fNIRS in psychotherapeutic settings (Kuk, 2020; Hong, 2024). In
particular, a study that identified inter-brain synchronization of right brain activation between
therapist and client during the Sandplay therapy process using an fNIRS hyperscanning
technique (Jang et al., 2023) suggests that Sandplay therapy may be accompanied by changes
at the neurobiological level. However, previous studies have primarily focused on changes in
brain activation associated with therapist - client interactions or the performance of specific
tasks. Research examining pre- and post-intervention changes in cerebral blood oxygen
saturation among adolescents receiving Sandplay therapy remains relatively limited. Moreover,
although adolescents’ self-esteem and peer relationships are key psychosocial variables
explaining emotional stability and school adjustment during this developmental stage, there is
still a lack of systematic research verifying the effects of Sandplay therapy on these
variables. In particular, studies that present the effects of Sandplay therapy by jointly
examining psychological changes and physiological responses are rare.

Accordingly, this study aims to more broadly and objectively verify the effects of Sandplay
therapy by examining both its psychological effects on adolescents’ self-esteem and peer
relationships and the changes in cerebral blood oxygen saturation observed during the
therapeutic process. Based on this aim, the following research questions were proposed.

1. Does Sandplay therapy enhance adolescents’ self-esteem?

2. Does Sandplay therapy improve the quality of adolescents’ peer relationships?

3. Are there significant changes in adolescents’ cerebral blood oxygen saturation during the
Sandplay therapy process?

II. RESEARCH METHOD
1. Research Participants

To examine the effects of Sandplay therapy on adolescents’ self-esteem, peer relationships,
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and cerebral blood oxygen saturation, this study posted recruitment notices targeting
adolescents residing in City O and City C. Adolescents who expressed interest in
participating were provided with an explanation of the purpose and content of the study and
were selected based on their voluntary consent. During preliminary interviews, the ten
participants who were ultimately recruited, along with their guardians, were informed about
the purpose and methods of the study, and consent was obtained regarding the protection of
personal information and confidentiality. To ensure the protection of participants’ personal
information, anonymity was guaranteed through the use of code numbers, and the purpose
and procedures of the study, as well as important considerations during participation, were
explained in detail. Written informed consent for participation and ethical considerations was
obtained prior to the study as well. Participants were informed both verbally and in writing
that they could withdraw from the study at any time during the research process and were
clearly assured that there would be no disadvantages associated with withdrawal. The final
sample consisted of middle school students with a mean age of 13.9 years, including five
male and five female participants.

2. Research Tools

1) Self-Esteem Scale (Rosenberg’s Self-Esteem Scale)

In this study, the Rosenberg Self-Esteem Scale (RSES) was used to measure adolescents’
self-esteem. To be more precise, the original scale was developed by Rosenberg (1965) but
the one that was standardized for use in Korea by Jeon (1974) was utilized for the study.
The scale is a self-report instrument in which adolescents evaluate their own attitudes toward
themselves and consists of a total of 10 items: five items assessing positive self-esteem and
five items assessing negative self-esteem. Responses are measured using a S-point Likert-type
rating scale. Items assessing negative self-esteem are reverse-scored; after reverse scoring,
higher scores on both the positive and negative domains indicate a higher level of
self-esteem. In the present study, the reliability (Cronbach’s a) of the overall self-esteem
scale was .77.

2) Friendship Quality Questionnaire

In this study, adolescents’ peer relationships were measured using the Friendship Quality
Questionnaire (FQQ) developed by Parker and Asher (1993), which was adapte and modified
for use in Korea by Kim (2010). The FQQ is a questionnaire designed to assess the quality
of friendships and consists of six subscales: validation and caring, conflict and betrayal,
companionship and recreation, help and guidance, intimate exchange, and conflict resolution.
These subscales reflect qualitative aspects of peer relationships, including emotional support,
quality of interaction, experiences of conflict, and coping strategies. The original questionnaire
consists of 40 items; however, a 35-item version, obtained by removing five items that
reduced reliability, is also commonly used (DeSousa et al., 2014). The present study
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employed the 35-item version. Each item is structured as a self-report measure, with
adolescents rating their feelings about their friendships on a 5-point Likert scale. In the study
by Parker and Asher (1993), Cronbach’s a for the subscales ranged from .73 to .90. In this
study, the overall reliability of the friendship quality scale was Cronbach’s a = .79.

3) Tool for Measuring Cerebral Blood Oxygen Saturation: Functional Near-Infrared Spectroscopy
(fNIRS)

The fNIRS used in this study to measure cerebral blood oxygen saturation is a noninvasive
neuroimaging technique that has been widely employed in recent brain function research.
fNIRS operates by emitting near-infrared light (NIR) at two different wavelengths through the
scalp into the cerebral cortex to measure changes in regional blood flow and oxygenation
levels. This technique has been utilized across various academic fields, including neuroscience,
psychology, and rehabilitation medicine (Kuk, 2020; Hong, 2024).

The device used in this study is capable of measuring cerebral cortical activity across a total
of 48 channels and allows for real-time monitoring of activation changes in each channel.
Through this system, changes in the concentrations of oxyhemoglobin (HbO2) and
deoxyhemoglobin (HbR) can be measured, and the activation level at each measurement site
can be identified by channel number. As the primary research aim of this study was to
examine changes in cerebral blood oxygen saturation, the analysis focused primarily on HbO2
concentration data.

3. Research Design

This study employed a one-group pretest-posttest design to examine the effects of Sandplay
therapy on adolescents’ self-esteem, peer relationships, and cerebral blood oxygen saturation.
Self-esteem and the quality of peer relationships were measured through questionnaires
administered before and after the program, while cerebral blood oxygen saturation was
measured using fNIRS during the same task segments in the first and eighth sessions for
comparative analysis.

4. Research Procedure

The study was conducted from July to September 2022 and consisted of a total of eight
sessions of Sandplay therapy. After explaining the purpose and procedures of the study to the
participants and their guardians through preliminary interviews and obtaining informed
consent, the RSES and the FQQ were administered prior to the start of the program. Upon
completion of the program, the same scales were re-administered to calculate pre-post
changes.
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Cerebral blood oxygen saturation was measured while participants wore the fNIRS device
during designated task segments within the Sandplay therapy sessions. Each session consisted
of a total of 30 minutes, excluding a one-minute adjustment period, and for analysis purposes
was divided into (1) the sandpicture creation segment (Task 1) and (2) the verbal
communication segment (Task 2). fNIRS data were collected using the same procedure during
the first and eighth sessions and were compared on a pre - post basis.

5. Data Processing and Analysis

1) Quantitative Data Analysis
In this study, quantitative data were collected using the self-esteem scale and the friendship
quality scale to examine the effects of the Sandplay therapy program on adolescents’

self-esteem and improvement in peer relationships.

Given the small sample size of ten participants, the nonparametric Wilcoxon Signed Rank
Test was conducted, and statistical analyses were performed using SPSS software (version
22.0). Paired-samples t-tests were also used to examine pre-post differences. Approximate
significance probabilities were reported on a two-tailed basis, and the level of statistical
significance in this study was set at p < .05.

2) fNIRS Data Extraction Process

The measurement tool developed by OBRLAB was the NIRSIT PC Tool v2.8, and the
analysis tool used was the NIRSIT Analysis Tool v3.6.3. In the extraction process, the first
step was signal processing, in which a low-pass filter (0.1 Hz) and a high-pass filter (0.005
Hz) were applied to remove unnecessary noise and improve signal accuracy. This process
enhanced signal quality and allowed for the extraction of valid data required for analysis.
The second step involved signal-to-noise ratio (SNR) processing, in which channels with an
SNR below 30 dB were considered invalid and excluded from the analysis.

[lI. RESEARCH FINDINGS
1. Effects of Sandplay Therapy on the Enhancement of Adolescents’ Self-Esteem
To verify the effects of Sandplay therapy on adolescents’ self-esteem, pre-post score differences

in the experimental group were analyzed using paired-samples t-tests. The results are
presented in Table 1 below:
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Table 1. Pre-Post Differences in Self-Esteem (N=10)
M(SD)
Domain t
Pre-test Post-test
Positive 3.45(.46) 3.88(.49) -6
Negative 3.9(.4) 3.23(.51) 53"
Total 44.02.78) 45.9(2.88) 22

p <05, “p <01, "p <001

The analysis revealed that the positive factor of self-esteem increased from a pre-test mean of
3.45 (SD = .46) to a post-test mean of 3.88 (SD = .49), indicating a statistically significant
difference (t = -6.0, p < .001). For the negative factor, the mean score decreased from 3.90
(SD = .40) at pre-test to 3.23 (SD = .51) at post-test, which was also statistically significant
(t = 5.3, p <.001).

In terms of total self-esteem scores, an increase from a pre-test mean of 44.0 (SD = 2.78) to
a post-test mean of 459 (SD = 2.88) was observed, confirming a statistically significant
pre-post difference following Sandplay therapy (t = -2.2, p < .05). These findings suggest
that Sandplay therapy is effective in enhancing the positive components of adolescents’
self-esteem while reducing its negative components.

2. Effects of Sandplay Therapy on the Improvement of the Quality of Adolescents’
Peer Relationships

To verify the effects of Sandplay therapy on the quality of adolescents’ peer relationships,
pre - post score differences of the experimental group were analyzed using paired-samples
t-tests. The results are presented in Table 2:

Table 2. Pre-Post Differences in the Quality of Peer Relationships (N=10)
M(SD)
Domain t
Pre-test Post-test

Validation and Caring 3.5(.27) 3.8(.44) 237
Conflict and Betrayal 3.6(.52) 3.2(.61) 2.07
Companionship and Recreation 3.2(.61) 3.4(.75) 231
Help and Guidance 3.6(.48) 3.8(.55) -1.98"
Intimate Exchange 3.3(42) 3.7(.49) 2.19"
Conflict Resolution, 3.4(.38) 4.0(.56) 22
Total 46.0(4.19) 47.0(3.65) 3217

p <05, "p <01, "p <001

- 62 -



Jo eun Lee - Jua Maeng / The Effects of Sandplay Therapy on Adolescents' Self-Esteem, Quality of Peer Relationships, and Cerebral Blood Oxygen Saturation

The analysis showed that the validation and caring domain increased from a pre-test mean of
3.50 (SD = .27) to a post-test mean of 3.80 (SD = .44), indicating a statistically significant
difference (t = -2.37, p < .05). The conflict and betrayal domain decreased from a pre-test
mean of 3.60 (SD = .52) to a post-test mean of 3.20 (SD = .61), showing a significant
pre-post difference following Sandplay therapy (t = -2.07, p < .05). The companionship and
recreation domain increased from a pre-test mean of 3.20 (SD = .61) to a post-test mean of
340 (SD = .75) (t = -2.31, p < .05), and the help and guidance domain also showed a
significant increase from a pre-test mean of 3.60 (SD = .48) to a post-test mean of 3.80 (SD
= .55) (t = -1.98, p < .05). The intimate exchange domain increased from a pre-test mean of
330 (SD = 42) to a post-test mean of 3.70 (SD = 49) (t = -2.19, p < .05), and the
conflict resolution domain likewise demonstrated a statistically significant increase from a
pre-test mean of 3.40 (SD = .38) to a post-test mean of 4.00 (SD = .56) (t = -2.20, p <
.05). In addition, the overall peer relationships score increased from a pre-test mean of 46.0
(SD = 4.19) to a post-test mean of 47.0 (SD = 3.65), confirming a statistically significant
difference before and after Sandplay therapy (t = -3.21, p < .001). These findings suggest
that Sandplay therapy brought about positive changes across multiple subdomains that
constitute the quality of adolescents’ peer relationships.

3. Effects of Sandplay Therapy on the Activation of Cerebral Blood Oxygen Saturation
in Adolescents

To examine the effects of Sandplay therapy on adolescents’ cerebral blood oxygen saturation,
activation levels of cerebral blood oxygen saturation in Brodmann areas were measured at
pre-test and post-test, and paired-samples t-tests were conducted to analyze differences.

1) Pre-Post Difference Analysis for the Sandpicture Creation Segment (Task 1)

In this study, the sandpicture creation segment (Task 1) was designated to examine the
effectiveness of Sandplay therapy. First, the pre-test and post-test means and standard
deviations for the sandpicture creation sandpicture creation segment (Task 1) are presented in
Table 7:

In the sandpicture creation segment (Task 1), significant differences in cerebral blood oxygen
saturation activation were observed in the following Brodmann areas: the right ventrolateral
prefrontal cortex (Right VLPFC), the right orbitofrontal cortex (Right OFC), and the left
orbitofrontal cortex (Left OFC).

2) Pre-Post Difference Analysis for the Verbal Communication Segment (Task 2)

In the verbal communication segment (Task 2), a statistically significant difference was
observed only in the left frontal pole cortex (Left FPC), while no significant differences were
found in other regions.
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Table 3. Pre-Post Means and Standard Deviations for the Sandpicture Creation Segment (Task 1)

(N=10)
Frontal Lobe Domain Baseline Pre-test Post-test t
DLPFC .001 .034 .095 11D
(01) (.086) (.103)
-.017 -.023 .108 N
VLPFC -2.09
(.05) (.092) (.101)
R
FPC .000 -.066 .045 1478
(.00) (211) (.075) o
OFC -.009 -.042 .063 803"
(.02) (.07) (.064)
-.004 -.009 .026
DLPFC -1.58
(0D (.077) (.055)
VLPFC -.028 -.033 013 764
(.08) (.156) (.068) B
L
FPC .002 -.028 .067 1886
(01) (.105) (.101)
-.005 -.075 .029 %
OFC -2.293
(0D (.147) (.074)

'p <05, "p <01, 7p <001

Taken together, significant changes were observed in the Right VLPFC, the Right OFC, and
the Left OFC during the sandpicture creation segment (Task 1), while during the verbal

communication segment (Task 2), a difference meeting the level of statistical significance was

identified in the Left FPC.

Table 4. Pre-Post Means and Standard Deviations for the Verbal Communication Segment (Task 2)

(N=10)
Domain Baseline Pre-test Post-test t
DLPFC -.005 .073 145 1,007
(.01) (.104) (.197) o
VLPFC -.006 .093 155 059
(.02) (.148) (.651)
R
RFPC -.003 .093 135 172
(.01) (.148) (.151) ’
OFC -.008 -.007 467 1,599
(.02) (.159) (1.21) o
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Table 4. Pre-Post Means and Standard Deviations for the Verbal Communication Segment (Task 2)
(N=10) (continued)

Domain Baseline Pre-test Post-test t
DLPFC -.016 .05 148 1362
(.05) (.103) (.132)
VLPFC .001 118 .054 770
(.02) (.31) (.212) '
L
REPC -.005 .013 139 )31
(.01) (.109) (.092) -
OFC -.005 -.026 .06 1125
(.02) (.153) (.175)

p <05, "p <01, "p <001

IV. CONCLUSION AND DISCUSSION

In this study, the effects of Sandplay therapy on adolescents’ self-esteem and the quality of
peer relationships were examined, and changes in cerebral blood oxygen saturation were
investigated using fNIRS to explore alterations in the frontal lobe from a hemodynamic
perspective.

The findings indicated that Sandplay therapy was effective in enhancing adolescents’
self-esteem. A significant increase was observed in the positive subdomain, while a significant
decrease was found in the negative subdomain, demonstrating the effectiveness of the
intervention. These findings are consistent with previous studies reporting that Sandplay
therapy enhances self-esteem (Chu, 2013; Jung & Lee, 2015; Hwang, 2019; Ju, 2019; Kim et
al., 2022).

In the early sessions, themes related to family relationships, weddings, and animals
predominantly appeared, whereas in later sessions, narratives increasingly reflected participants’
inner concerns and personal struggles. Participant I initially displayed a negative attitude
toward their studies and potential future occupations; however, in the sandpicture, the
participant depicted oneself wearing a graduation cap standing together with family members,
or resting while lying on a chair by the seaside, suggesting the projection of personal wishes
and the release of emotional tension.

Sandplay therapy was also found to be effective in improving adolescents’ peer relationships.
Paired-samples t-tests comparing pre- and post-test scores on the quality of peer relationships
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revealed significant improvements across the overall domain at post-test.

This outcome can be understood in light of the “free and protected space” emphasized by
Dora Kalff (2000), within which adolescents experienced being fully accepted in a trusting
therapeutic relationship. Through a psychological experience of the mother-child unity, they
were able to freely engage in self-representation and symbolic re-creation.

Moreover, through the process of narrating personal concerns and past difficulties in peer
relationships, adolescents were able to represent and reorganize repressed or unresolved
emotional experiences within a safe therapeutic environment. This process appears to have
functioned as a healing experience by re-signifying past negative interpersonal experiences in
the present and fostering a more integrated understanding of oneself and others.

As the sessions progressed, adolescents became increasingly able to bring unconscious, inner
aspects into consciousness and explore them. Through this process, they articulated narratives
expressing their concerns about peer relationships and their hopes for desired relational
outcomes, concretizing difficulties related to conflict, betrayal, and problem-solving among
friends, and demonstrating a shift toward more positive attitudes.

In the final session, themes of rest and freedom emerged, characterized by a reduction in
human figures within the tray or by piling sand at the center of the tray, indicating
movement toward a healing process of ego integration.

Finally, to examine the effectiveness of Sandplay therapy, the sessions were divided into the
sandpicture creation segment (Task 1) and the verbal communication segment (Task 2).
Cerebral blood oxygen saturation activation observed during the Sandplay process was
measured, and pre-post difference analyses were conducted comparing the first session and
the final (eighth) session. The findings showed that, in Task 1, significant differences in
cerebral blood oxygen saturation activation were found in the following Brodmann areas: the
Right VLPFC, the Right OFC, and the Left OFC. Significant activation was observed in the
Right VLPFC and Right OFC, regions associated with language generation and comprehension
as well as emotion regulation for goal-directed behavior. The OFC, whose functions include
fear regulation and empathy, showed significant effects in both the right and left hemispheres.
In Task 2, a significant difference was observed only in the Left FPC, while no significant
differences were found in other regions. This finding appears to reflect the engagement of the
left frontal lobe’s cognitive and linguistic processing capacities as clients verbally articulated
their experiences and interpreted and conceptualized the meanings of their emotions. Although
statistically significant differences were not observed across all regions, the overall cerebral
oxygen saturation graphs showed higher activation in the post-test, indirectly suggesting that
Sandplay therapy had a positive effect on adolescents’ prefrontal lobe functioning.
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In conclusion, Sandplay therapy brought about positive changes at both the intrapersonal
level, reflected in adolescents’ self-esteem, and the interpersonal level, reflected in the quality
of peer relationships. These changes were also observed in neurophysiological indicators,
specifically the activation of cerebral blood oxygen saturation in the frontal lobe. This
suggests the potential of Sandplay therapy as an integrative therapeutic approach that
considers not only psychological and social changes in adolescents but also changes at the
level of brain functioning. Moreover, whereas previous Sandplay therapy studies have often
focused on emotional problems in childhood or the alleviation of clinical symptoms, the
present study holds theoretical significance in that it examined therapeutic effects centered on
variables closely related to developmental tasks in adolescence, namely self-evaluation and
peer relationships.

This study did not rely solely on self-report psychological measures to assess the effects of
Sandplay therapy, but also observed changes in cerebral frontal lobe blood oxygen saturation
using fNIRS. By doing so, it employed a research design that simultaneously examined
psychological changes and neurophysiological responses occurring during the Sandplay therapy
process, which is meaningful in that it suggests the feasibility of using objective physiological
indicators to verify therapeutic effects in future psychotherapy research. Furthermore, the
findings demonstrate that Sandplay therapy can positively influence adolescents’ self-esteem
and the quality of peer relationships, providing practical grounds for emotion- and
relationship-centered interventions targeting adolescents in school and community settings. In
particular, the results indicate the high applicability of Sandplay therapy in counseling and
clinical contexts, as it can serve as a therapeutic medium through which adolescents who
experience difficulties with verbal expression can safely represent and reconstruct their inner
experiences.

Nevertheless, despite these contributions, the present study has several limitations. It employed
a one-group pretest-posttest design based on a small sample of middle school students, which
limits statistical power and the generalizability of the findings, and a control group could not
be included due to ethical and practical constraints. In addition, factors that could not be
controlled, given the nature of Sandplay therapy, such as individuals’ environmental
conditions, psychological resources, stress levels, and physical characteristics may have
influenced changes in cerebral blood oxygen saturation, and individual differences impose
further limitations on the interpretation of the results. Moreover, due to the characteristics of
the fNIRS equipment, movement restrictions were required, which limited the full capture of
natural nonverbal expressions occurring during Sandplay therapy sessions, and also constrained
the analysis of neurophysiological dynamics arising from therapist-client interactions. Future
studies should expand the sample size by including adolescents of more diverse ages and
characteristics and, if possible, adopt research designs that incorporate control groups to more
rigorously verify the effects of Sandplay therapy. Furthermore, studies that more
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systematically collect and analyze individuals’ psychological and environmental factors as well
as case conceptualization data are needed to achieve a deeper understanding of the patterns
of change that emerge throughout the therapeutic process.
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