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Abstract

Background  Background This study investigates the potential positive effects of ecological sensitivity
with developmental disabilities and underscores the necessity for continued research in this field.

Methods Relevant literature on biophilic design was reviewed to establish its educational
significance. Nineteen students participated in the program, and changes in ecological sensitivity were
analyzed using pre- and post-tests. Additionally, in-depth interviews with both students and teachers were
conducted to capture educational effects from multiple perspectives.

Results The findings revealed significant improvements across subdomains of ecological
sensitivity, including interest in nature, psychological experiences in nature, emotional stability, and
sympathy and compassion for nature. Qualitative data further indicated that participation in the biophilic
design program fostered greater interest in and interaction with nature, thereby enhancing students’
overall ecological sensitivity.

Conclusions  This study demonstrates that biophilic design-based instruction effectively enhances
ecological sensitivity among middle school students with developmental disabilities. The findings
highlight the pedagogical and developmental value of integrating biophilic principles into educational
practices, offering meaningful implications for both general and special education contexts.
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ol PSS vl ST Hlwsto] AEl s HgolA wiAE ThsAdol AW, Foll At
Aol o] FolA Tt AAFRT Y ou|e} ANE FE5| olsfshA] Eek A AFH o= o]
thLee & Lee, 2023; Salvatore & Wolbring, 2022; Children and Nature Network, 2019; Kalpavriksh,
2019; Schleien, 1994). o213t wAIMS efsf Hete o T2l FadolA Addt ws Ik i
L vhAstel, ol 59 B4 T Ae) ZrAE A £ UL AT Zlo] Basttt,

4,

T AY Ao AGAHEY s tjo R vfo]ledE falE wARE] 43S of B4,
A, AAH o2 FAA a7t gk A2 37} It(VanAbel, Annis, Renirie, & Wood-Nartker,
2024). Ar&¢} wkabzk(Sahu & Mahajan, 2020)2 Hio|2de tzelo g AAH st ek AofstiE2
He83 st SR FAAR 5AE nAcy Bustqeh £ St dit S g2
QAR A - HA A - o] - A15] 4 ¥reS £A5k1(Jung & Choi, 2012), AH)A 9D AE74L FFAFA 7|9 (Lappa
et al,, 2017), ¥l &% 7|vte] vpo] Ao} WKo| Al2|4 eHgu} ozt W] 344 4 vk
A7} B 1= 9irk(Kwak & Chae, 2018).

2.0|2X HiZg

2.1, HIO| B2 CIXIRIQ] HAL LY WM &1t
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Aot A 5 A de 5 e A 53 F45t] A% gARIeItHKim, H. & Yun, E.,
2021). QIZFE e xHE ApAof|A] Aot Ayt DHe AL S FAT $LoB 2 (Choi, D. et al., 2019),
Hho] o 1Y il o]t Aol tiet Al dAF T3t ol FASIA e dAICE o] 4
tH(Jang, W. & Yun, E., 2020). wf2bA] Hro] @ He tAle AATt FHA F7HE A9 Aol
LARE #8702 upato] ou 9l Ad APE FEsAbE B4 o] 9lck(Park, 2020).
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Ho] @ e TR wSH G35 A EA, SHISA FAT AF6hH AolEFH, 55, AN
Folg o] Aol 71993 4= Itk(Unal, Nihan, and Esin Sariman Ozen, 2021). ZEE(Kellert, 2015)+=
uro] o] tjAR19] 6714] 4 Q4AE A a4, Wt 37k A1 o] HoFut Je, AAS] sje )t T2AA
Ao 7 T4, QT ZA] AskE BARZ A6l eH, ol F4A9 AAH W, AeF A,
5 A& P, 28 78 T, AE 34, S A, foid skl f-onet |3 wFThaL skeith
o Uo7t A E(2015)%= Hio] 2B g tARlo] HAE9) *é b Zpol A4, 914 W, QIZke] A4 ig 9
A4, T AA 7gn 89 A Foll At drkal 76HtHOh & Lee, 2021). Hhe] £33 € TR}l
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2.2 YEEO| HAHES IS HE) 2 WK
vl A1) 8HE 3] (APA) = DSM-TIHE] Aol & Aol Aeke] 71208 sl on, DSM-VeolAl=
A A ool A AHE GG S AF TG HFE EFoATHKIm & Jung, 2022; Jung, 2020).
T2 19999 Fol QB A oA Ao 8 WA e g5 oot a, A MidA ol He| B 9
Aol et HE oA oS U4 E AFS| S 274 Aok jhe oo & Aolatal lek(Cho &
Lee, 2012; Developmental Disabilities Act No. 18613, 2022). ¥¥ 2] EHHs}o] A S oS T3]
£ AN E AT 712] oFal A Z A ol a4 Aol HEW Aol T2 cheket wdE AdhE x§e| EAeta
Athe A& Bojzrt, o) Wddoleld figt del BAY g Arsl 2199l Fadat XY AA ntE e

2AME 59
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HAAE k5 o4 A7)z Akt Bgo, AA A AR ARA Wst 345 derts
A7elek. Fokm st ol I S¢l, Fobe] 5, Fol4 AVLF 5 vk A4 A7 Bash)
gl o]elet WSk wEel Yool s HET Row 489 4 rkHeo & Lee, 2012; Kang &
Lim, 2018; Hong, 2022). 53] A4 gefshe 214 45489 olelgo ozemt 2ehe AHa]
43(Epp, 2008), A4l S A7 B WHAAL Q15 3t of el ol wFThBouck, 2017). o]l

E4€ TAPS v Yo P9 % D5 289 Basihs 42 % 4 9k

Al g2 B ol dishAl AAISkaL FAobe AHA o] T oll A Abalskal BE ol 58 R o Hrk(Park
& Jang, 1996; Woo & Nam, 2008; Ryu & Ryu, 2018). o]&= &4 14%9] 4] 212 oA $ev(o
2023), AYefAl o, A7kA9], A B 5 AiALSe] vhdgt EASIEAS Hgt tietd TpA R FEE
9lth(Beak & Jang, 2023). WAl Xé L% u]7tof] ShAfo] ulsf A<t —Er Jlofl gt

Aok Lee & Park, 2000), iAW E 02 QYL AAH P53 o5 4 2AttJung & Bae, 2020).
I ZAsHE 3742 o] EofA A ?}94 AT A e A £ Aldztth(eong et al,
2003). webA AA A o2 Algd Be A5 w59 Alge] Basithl &

Wl Yad el AY 444 Lhe AR E5E PR ohet dAH BElE I Jee
uAu, RS, 19 de7), A 27 5 AY FA9 BES Tl A PAH FHE FAHo &

Jeon, 2023; Lee & Lee, 2023). ol WekAo] F4ude] HA4 HAT A1 AW ofy2}, o topr}
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Table 1 Student subject of research
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Figure 2 Study procedure
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2 d9= 20239 7YRH 129714 2R A2dS LR HoledE g sl AH
Aol miAle = A5t flste] AR, 24, AAeH A, 23,
AeYsttCFigure 2). A WA, AddA A= A7 FAES AAsta Aubael d5A e skt
=4, T4 GAIA vrol 22 Tl A Aol e £33 AW AFE ESHITE AA, A 3
M A NA = vrol e B8 fAle] 7|23 +UFAE AAA st E

A ot Y85 B, AsHATh UA, A3 dAllA S FadAle
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3.3. AL ER
£ AT AE vo| g faRl sgo] Aol Ao Azl uAs n&atgS £45]
fl5te] zrde gt AL, AHAolA Q] Aul A AF, FAMA, Adel tigt 54 Al 4714] sp¢d ol gt
Z 2078 BFoE FAH HAEHKim, 202005 E4-ottiKTable 3. 2 @it} 574 £ = o] Fo]%
Kim, $.(2020)2] A&l 4 7H=A AALE T F4ot9lon E4]= oo} 2t

A=) B3R2 Byun, Y.(2008), Jang, J.(2011), Kim, M.(2015) 5] A3t GoF Aef2 7H4A AAL
FE 7122, 97 A st F-E AFAIZ17] 8] Bkt Im, H.(2015), Ju. E. & Kim, J. (2012)2} Kim,
. & Hong, S.2011)e] A4 A £33 344 99 Fuste] =4 -Badst9ct. 4709 54199
Aol tiet T2 AAsE WSt tigt I, SR tigt /14T ] &Gl taA
Bzt st on, Aol Auld AF L Aol A L7l ogthEdt 4%, PET | dig Aot
AR 2 2] Aol A o] R Qe HATHE Lyl #ek Ao, ‘Al tig A A
3} FAE] gafof tigt &30l TAH AFS L=l disiA BuAt it
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o] BFS i AAl9 AT} g Lol s

. d A% (Cronbach’s )+ 9622 ¢ =2
L SAET el oA AT P, dET7s Al HiRt AR e EA oA AEHls)
YuK(Cronbach’s @) A& €84 WHALHAAES AAIS uf AHS]ael Hofo| A i FF0E Q5=
.60 ool Ho) A FEA = AFE AA7t ygkeh. Ae] 1EA Grbel] 18, 12A ool 23,
BEoltt 34, 190t 44, wi¢- 18t 5o AFH LA 54 Likert A2 & AHSStY] =2 F4E ST
A Az o] M3 2 A0 EAF

Table 3 Ecological susceptibility test area and reliability

SiBS = = (Cro:—lflcﬁ’s @)
AHH0i| CHSt 2t 1,2,3,4,5 5 819
A0l AM 2] &0jA M 6,7,8,9,10 5 .836
BM QY 11,12,13,14,15 5 842
AHo10] chet S8 AL 16,17,18,19, 20 5 .822
A 20 962
3. 4. FH X2 24wy

B Q7o) S, WAk oA Al AER AThel AdAR 24 P A4 g
HgeA et ol Bk Wrststel R4Sttt WA AHE g
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o] glow] A thakel ST ARe] QUER UhgolA] MR A 0 R wate <14, B, 4ol onlAA
Fokstel st9] WxE TASHA olF, 2 WE 2ol AnwAsh EHS EYE 2
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3.5. 4
2 A+ 9 AAE Aot A&7Fsg UARl 9 7Fo| E(S-MAP Approach)(Kim, 2022)9] ‘Zr1 7<)
nkd S A upQlE Aoj2y), ‘S ARE A7 FAE) 9] 3TA o 7280 AFAS
TFATIGTE. (Table 48} o] F 63A] F 1~23 A1 ‘AATe] w9 9o 7128t90H, 3~43 A=
AAAE AEFetE TRIE o7 GAR, 5~6H = ‘BAA AFLE A7t ot dAE EUE FHS
AABEAE = W82 TEF o] EAS st Wolk g 259l o, o|2sks AR AP S
Pkl A7HE AP Az $5l 12244 A2 FAUAlE

AL okl Sh502 AW, tiAtl BN AFA WL vt A B gaHoR

Ao gH tAel Aol A 89| £& ST 4 A FTHEbbini, Genell W, 2022, p.10). o]#gh &
eEfste] & oA E AF S5 ASH 0 85k

12N Al B BAR A F4AE AU 4+ UES AT S99 o 3L
Fgstel, AE0] 4B BHl LHOE YL GATAA ol 28 Tzl AYL ol
9% oot BATFE ANOE A2 44 BT A 04 ASE BeA AE 49 BEE
Agegom, 1 F £ AR olAY B2 tAleke BEOE AASI, 919 54 WAL ol
AL 4A 02 APt ol 2B A FLFOR AV 4 Y= st

3v4A A A A ARgShe uRIE AolF7]' 0] dAR S E0] AT A AAE w2 >
gzl &sos A FAUWEe R wHdA AES 7197] 91T ShE HARIE FAR 2 &
At on, o5 o PSS AEo] Tadt AalFol ofuet AHAla}t FUFH Ftol| A AorHs shte
AEAYE AT 4 Y=F olglh B SsAE wA FhS s sHEO AE XV*oMl FozH,
gaels F2t W7t sl & ¢ AEE Ak TEANE H AR gekle wis) 37 AEE
Hrol5o] 1L F3tohs ] ofgfol glon, Fk AR fste] Fitell A Zdhs s AR W] digt
2ol A A3hS B oIthKang, S. & Kim, S., 2023). 37t 21282 chafsl w3k} 72
g

Se3 9] sfebsts &
Aug FHste] 274 WAZ BESHE /%502 HOslwl(Park, J. et al, 2006), & FYAA L o=
ol Fauel SHL neldto] WA AR B2 sk SR WA 9IS Y AxE YT 4
Q=S ATt T3 BHE o] & WEof Fi AEA TiAbelat solA ki Ale e A w4 Al
EAe1S A, Aol R A A ozl G 4 S Sl TR,

5~6AAL BAA ALR A2 AT R AU U Bl £ FABES U] A9 tael
ofeltlo] 4ztel7l, FABLel A% MAS 74 £F vAeloleh, 4F A1k Y A7 /1% AAS
YA 18 5 9l T2 AT, SyEe] ARl WESIR QA B TS Tt 4
Q=S Gk, olefdt I YT A4 LA A19H AL WANES AT A5, 29 87
AFE A 32 A2 5 A 4+ % Aok FATURAL AZH AY olgoz A% Y,
A%, W) 5 AAALE QFOR AT 5 9k /192 ATT 4 Uk 54 olFolE A Y HFEL
AA 3ol spg Sl Ak 444 AAH - XA FEAEE olofbd 4 YwS ek
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Table 4 Overview of Middle School Programs
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A7 o] e fAdol Mgk 9l wSaIS AT fIsted AR, A % AsErolch, AFA7IAL
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2023 9% 591 A1 Aol A1 BEAE F83te] AFSAT, AFAE 59 B2 AHA 108 FAT
AEAE gl WAE AT

PN

& Aol AR “ﬂ% 6} 19} 2t é\uﬂ A+ qvu E4 upote 95 Wiz EAS AAEHort,
=, 574 =7 AHE A 152 A2 Fch AR, A7t AFEE FEHAEA
=lst7] flstod Shapiro—WﬂkPJ 44 ﬁé(Shapiro—Wﬂk s normality test)2 AA|gict. HlA, drekgof 7}
A= S A ool = AFE FolsH HststA=AE A5 916, Wilcoxon®] #& ¢9]
AA(Wilcoxon’s signed rank test)& AT}, SAR AL SPSS Statistics 26.0 T2 1L g5l o0,
BE AFE fY4E 05 71828 SAA fo4S ddotdet

Ay

4,2 AP -AIEZAL ZAEA
2 AFollA s ol FAAS dF R o] d e Al =¢do] SE5Ae] Aol ojug WskE
TFAG=AE EA6H7] Aol AP -AREHANE AAISEITE T A3l AP Bt 399014 AFEBE A 4,548
Z7rtg o, o] Zole BAHLZE o7t Aol Hole AR HFEHUTHZ=2.90, p=.004){Table 5).
oli= Hpo| e I TRl o] Wado FAd o] At P AL R & S glriKFigure 1).
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Table 5 Pre- and post-verification results

Ha Al7| HES Yxt BEFEMx} YA p
- At 19 3.78 1.04
AH10]| CHet 2t - 3.12% .002
MZE 19 4.49 0.94
of o Al AHE 19 4.04 0.87
X}._Oﬂﬁ ;L SIIES] : 2 64+ 008
HE A& 19 4.61 0.59
ARE 19 4.01 0.90
M P - 1.69 .092
AE 19 4.43 1.04
olof| CHE =X A 19 4.15 0.89
Ih_oilqtij.l_ S8 = 223 026
Al AE 19 4.62 0.69
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Figure 1 Pre—post differences in eco-susceptibility subdomains
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44302 Z7H o BAFHOE ot Zol7t AR WUTHZ=1.45, p).05). Ardel tigt 54 AW
AP 4150014, AFS- 4,625 Z7FetoH, o) BAIH SR foulgt 2o] 7} 919 th(Z=2.23, p=.026).
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43 1029l FHE FAste] AR ol o 4

QBN ol AV B AR Mo R A4E,

322 Archives of Design Research 2025. 11. vol 38. no 4



1~2RHA =8 ZRE(1FA)

Figure 2 Results of Sessions 1-2(Week 1)
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=2 0 1 Eg
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Aol S Aol o e 4 gl Bl A2 mHoR B0 PNt S B ey
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g A7 v gk £ /\}Ehsﬂ”
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Figure 3 Results of Sessions 3-4(Week 2)
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(Figure ) 5~631A19] “Uete] 49 Tiael’ F5L A9 o5 AN A2e] FA B2 HA7A
AAL FPHA0R Aek IO ARt AU o5 A ul, Aol YR el AN
ARl B o 2 A A W o5 Holak AP Btk e, AsA ol Al A9 A
A9 4TS BT ol FS AL, A4 o]3e 4 Gl Aol SHH o2 WslE Aek. ¢y
AFEL AWAHOR TR AT T4 04F 8ot FHA o|uA S TART. el Tl

o AiHoz Bad 34 TR AT AN A§oR 4L sRe s

) Aol wtet oAel ERA] B4 chapA el Aol S B 4 ik

O

30

o

—=

o ru

L oX o
filo

L o ]
B AR AT T IS PR

e AR
BT AT BT R AR

naFs g i L oFE A

appnagr M ]
MLE v o ad SRR e R

4 gEddd TR dEne
Vit v oo (SR ove Ay e

Figure 4 Results of Sessions 5-6(Week 3)

SHEe] AlES A2 HIs7 1 Ho shue] APAR Q145 A2 oz I8 7= AL Bde 4
A 37 PR YSL2 27 HEA LA E A ARE A 02 A5 ohREA HqAklE
Y. 53] AR tAloA S0l AT AEel tigt fPE EAst, SFEolE LE A} HAA|
ARl HAD Fgol A AEite] nhe ST 5 AT Bl 73E S-S ZASRE, Al g
152 gd8dS Ishs & tha 2549 NN, 2354 APEHEA ofojrfo] 2AXE
283 AES AsH FEA R s 7hs WEE AATh Al ol sHY Aol 27] At
HollA, oteltfo] 2AA] o 7] 28l A4l 9] z-& AR A A& AA dshe Lae A

5 S A% A, IS W2 A Aol ti e wetet FAF vk ey A EF
ARG A7 RE A 7HA] GHoR ZAE = ek PYS2 FA A AA ARE R T o2
ddoz d4Foy, +ode APshaA e AYAR 7w AUsH diste Heke EA. o s
“W7h A2 3hEol Wi Aehs Al AlZISI AL Sk Alme] AR i wEE SAHcE 7IA AL &

A iz Y& HolF7] e ShdT. ol 2Rt Mste 2

% SISAEE. “41go] W] A ZobAlek sl Akl 4A 4
ST A BES ol 498 T YRE WolSolA] S A7) 8 AR B,

A SPPEE SHE Yol o] B AiTAL BEH] A, “BE”, “BE UH‘Q 279 272

A BN A4 AAS FABNL. oA AL AT WO
oz, B PANNE FHH PAE WA FT 5 Ak 7HeAE RolE Rolck. Bl A4 Aol

324 Archives of Design Research 2025. 11. vol 38. no 4



Al

L

L

zofe}

S

7t

1A
o}

)
st
ﬁo
mj
or

o
e
A
ﬂNO
N2

R

J5 Ahalol ARl ZgollA A4 gt

o]

L
=

et ol

Al

3 7
Zoleti BT,

==
S

L

g

s 7+

S

3

< &%

o] RO}, G} ofocio]

vpol @82 Aol SEolA ShAy

jal

s

]

Aoz LA o

I},

o
LA

[

34 H=
A7) %24 o] o Roldl Ao B

oA 27128

e
"ol 4

HAl sk, 77
=
=

oJugt 73

[e]
T

il vtole g fael o] WEHo AadolA A& A= 4

9]
O
=

=0 B
o

L

.

]_

]

3} A

A

o

e

[

oA AEA

Tz}l

3

xe)

Q.

7 e

1
=

737k e Jad

=

3}

OARel ol TEAN7L e AadoA 2o

AigAe Bame opet 19}
shick. € LK “Aedat A
si71e] Ego] Heck" 3 wow, D WA 94 A ARE P

]_

ok A WA ¢

&5 "1 A7) wEel

=

el
s

i

"ol e dd fAgl 9] B ool dsfAE wA}

A0
e Z5S

0

e & AE2 Aol Aol uet M2 FAR st

0]

o 3t

2
=

A

13

il

o

of
vpol 8% TiAkel S¢jo] Pashetn

FollA] Bh

[e]
i

™

)
=

Feiet. ¢ AHs “Hhol .

SRS

AR

T

gl
L

g

Xe]

www.aodr.org 325

Fon, A&7k

=2
=

Aol

L

1__

L

tom, D iAks “vtol e B e

skt Se. Bet C Al

=
[<)

o D iARE “7129] PRk
2

& 7y
Foick. A A

1
Z

o

|y
g o

clAkglolehs AolA] Aol o]

L.

g

3}

ofl Al Aol oh

p==
=

AWA st 73]
ofolefe] 27%]

3ad



Geqfo] wraael ool A7 HA A HOlH AnE g
FAuE S5l folud WsE BET & At 1540 4449 g
270 B AAlge] Ao ABol maS M, 2570 S TiRtel Selel A
M3 ABe Basha, A4 shol tialAl Eeet ABsH B waith vhAu 357
oi3tel $5olA Aol AT Aol tig 7]olg A7 AAlwel HAL A, Aeld 42
clzfele] gaiat s wefol PTG WAHSL o] 2fat FgolA] wretaol shyEo] 2Hele] o
WA A AA T3 G40 WekE S 4 it s,

%0
i)
b
o,
~
)
N
2 t
o

£

oZ
ok

2 o
5 o 4

< &
2
e

P
[r

o N o o N 2

£ oo e ge o 1o

<
=
=)

Table 6 Summary of Qualitative Analysis Results

RS ool HE S =
Rjelo| HE FE XOIS A= O1AI5HH
AtADo] 2A M ZIZtM 245 o= Maddl o=
o HAlSS B45 8% 22tx0 2 W7t
HHH=ZO| 214
RN ST} E 0| B SYHR M| Hat KNS IH7HZ FA gt
TEetEET A 2ol NN B UPERO| By

= o
=
WARS] WS QIAlo] Ei5} Aot SA Xl 4ol HRey X} 7|8E CIRFOI £010]
AEAT= i = 2 _
- U7t X132 743 oS Lg
5174 K|ATH=A B

= _ 9‘|_|'o x|—| |'oo ‘3‘}::1 HIO| Q2| C|X}OI 419

Yo AP G ns HA, 22 e

_ WA o|0| XHEkol
X}7|_7'(_ ggl %}-ﬂ A== | | H—-l_

spy, A AElR AT (Table 63 Zo] 9] WFe ok9 WF Teln AY FAS BAH

S8 YS9 4G AR LAA S0 DAL B G, 428

7 B8 HPALD, B TTA J2U JA LA AT 00 00
o) o

5
= bl 2
Q14 WBtE Bo) £ Q70 WA BAE AT 4 gglon vrole B Al £ L&

=2
2 Q7= vholedy fAel =¢lo] ol Fad el AH el viAle dFol sl £45k= Aol
Z2o|tt, A7t S FadAlE e vy Tl 4 199 0A Hioledg
AR - AR AR AR ZheAd skl tisiA 243 =R S A Ak
g AS JEFE APstee. £ A7 8 A3E =ofstd o3t

my

AR, vro] g fAQl +4L FAX R T FAde] A A4 Fl fovd Azt
UATE AP AR AR A HA Q] Bt M4 AP 3.990014 AR 4,548 o] n|obA] Ao al(Z=2.90,
p=.004), oli= & Ao A Tgo] o] e IS FHA R HMIAASS Lo okl 49
B ML Ao et TA(3.78—4.49, 7=3.12, p=.002), ‘Aol A2l Aul 2 AF (4.04—4.61, 7=2.64,

=.008), ‘Aol et T4 - AN (4.15—4.62, Z=2.23, p=.026)ol 4] BF {+olu|gt FAFo] glgict. ¥
‘ZM ' (4.01+4.43)2 R TAHLE fFofn|shA] ¢hobA, B714 L2 Ago] I gsirtal
ghtshgit.

o

326 Archives of Design Research 2025. 11. vol 38. no 4



o] E3lo] vehitt. 54 2710

k2

A, T3] AiEoA s A A4

5ol 4%

St
o}

o 53] 2 HAlolA

o A O EFolA A4l Fdel F9E °lF

A
= AN

oF
=

ol

A
o ME R
O
" oe T
= ®m X
@rﬂ.ﬂ
RG]
BT
o#aﬂom
mo 1jo
=zt

T
%u:weﬁ
w #H 2
oy M oor
S
W F Y

o]
zm W
Foox
.7_720
Sm oW
=" XD
oaoo
AT,O|W_..._
N g
o) T
W o R
wp o
X ol
BN
of W N
_V.n_GooE
~ B
X s w
= QO
aﬂvﬂa%
o <k up
=
O‘W—\me_‘
oW
WS
.o
T RS
AT

7R 2

S}
of

R

EERE R

—

Njo
<A

o

]

A, Ak

o] 01t

3t

oAl B7H E

5

ol 7144

ih]

Tor

T

<+

v

o)
T

vtol e B el 4

A=

ol=gt

oy

—

)
o

ﬂAlo
sl
-
ol
o
1

<

=)
2
8o

gl FEolA A8 st

o] 3}

=
=

= oy

(Park & Lee, 2020)9] Ae: AZAFE=Y], o]
YA R Q1AL F45-9] HAIA]

[e)
—

oJA

A

AR} F5A(Jung & Choi, 2012)2] AF, Yaj&5o]
3|43} Y] (Kwak & Chae, 2018)2] AFe}x BRA o7

wj

or

obd, AAA wad A7) @ 12 Eeot

o7 A

=
©

7} 4ol $ES oAl o

s

A e

Ly

AIAl

~
Ho

ol
%

4 ofw|}

S}
of

Aol

e ANk

LI
[¢)

N2e7

&l

ok

N4
Rl

Folk iglom, A ¢

5

CRED
Aol G2l 114 vl

ot ol e

a1 ek

HeSlE FAROR fojv]

2

o

o] #¢ I A&

=
=

B4

S AE A,

g A

A

U

S|
S

H

A7) AE

2

Tor

o

R
<+
on
el
™

St of

ARAZ A4

o] 31

www.aodr.org 327



AzA o, vrolode tatel Sl werae] Yol e 44
Moz @gd oulzt Aty B 4
5 2

7 st ElAkel P02

T} £ AT ket 28 Aol stk A, BAPE el A7 olel

=
AL k. F4 AFIAE R 2K 0L a77 Baskt B4, 2
Sgo) AW OR 3 I G AN FAT BNE A\dheb] ol T DR, er ol
Yok o] SIS TR AT/ ATHL A, B AT W Agsel 44 Y e
N34 8919 Watael] Agtol Ggieh. WebA WS FEAE AT ALA BE T2 Aol
EEL

ol EUE o 22 A stA k. AA, Tl Fade SA4S LT FEF ol
Al = e 2t g5l Bastoh S4, At w53 AAEE Aeteto] vlenS AhdolA
A&7 w5o 8 WA Ak et A, &5 dFolAe et Ae-SH L5 42 A=TFeR
o] Aad o AH dede oS FEA e o A& Aot

References

1. Alter-Muri, S. B. (2017). Art education and art therapy strategies for autism spectrum disorder
students. Art Education, 70(5), 20~-25. https://doi.org/10.1080/00043125.2017.1335630

2.Beak, Y., & Jang, S. (2023). A study on children's hospital common space planning for a healing
environment: Focusing on design expression characteristics that stimulate ecological sensitivity.
Journal of the Korean Society of Interior Design, 25(1), 270-275.

3. Bouck, E. C. (2017). Educational outcomes for secondary students with mild intellectual disability.
Education and Training in Autism and Developmental Disabilities, 52(4), 369-382.

4. Children and Nature Network. (2019). Research digest: Children with special needs and nature
connection. https://www.childrenandnature.org/resources/research-digest-children-with-special-
needs/

5.Cho, H., & Lee, M. (2012). Consideration on the concept of 'developmental disability": Focusing on
the relationship with related laws. Journal of the Korean Society on Developmental Disabilities,
16(3), 1-21.

6. Choi, D., Park, K., & Shin, S. (2019). Biophilic design of eco—friendly large-space buildings. Journal
of the Korean Housing Association, 17(2), 143-156.

7. Choi, Y., & Beak, J. (2019). The impact of soil-themed art-science integration activities on children's
scientific inquiry abilities and ecological sensitivity. Journal of Korea Open Early Childhood Education
Society, 2019(11), 179-204.

8. Developmental Disabilities Act No. 18613. (2022).

9. Epp, K. M. (2008). Outcome-based evaluation of a social skills program using art therapy and
group therapy for children on the autism spectrum. Children & Schools, 30(1), 27-36. https://
doi.org/10.1093/cs/30.1.27

10. Heo, S., & Lee, M. (2012). A study on the perceptions of students, parents, and teachers regarding
the transition from elementary school to middle school. Journal of Learning Strategy Intervention,
3(2), 39-79.

11. Hong, G. (2022). The impact of a middle school transition support program that reflects the
characteristics of autism spectrum disorder on the self-efficacy and school adaptation of students
with autism spectrum disorder and mothers' secondary school transition parenting stress (Master's
thesis). Ewha Womans University, Seoul.

328 Archives of Design Research 2025. 11. vol 38.no 4



12.)Jang, M. (2017). Implications of early childhood education for cultivating children's ecological
sensitivity examined in Henry David Thoreau's ecological life. Journal of the Korean Society for
Early Childhood Education, 38(1), 5-28.

13.Jang, W., & Yun, E. (2020). A study on the space design plan of a youth psychological healing
center applying the expressive elements of biophilic design: Focusing on facilities for runaway
youth. Journal of the Korean Institute of Interior Design, 22(2), 184-189.

14. Jeong, D., Jeong, D., & Jung, I. (2003). Exploring the direction of lifelong education support for the
disabled through analysis of the needs of those involved in lifelong education for the disabled.
Journal of Special Education & Rehabilitation Science, 2(1), 5-35.

15.)o, A. (2023). Development of a new emotional competency in the era of climate crisis: The
Ecological Affect Model (Doctoral dissertation). Kongju National University, Chungnam.

16.Jo, A., & Jeon, J. (2023). Case study on environmental education programs using modern poetry
from the perspective of ecological affect: Focusing on the 'My Environmentally Independent Poetry
Collection' program. Journal of the Korean Society for Environmental Education, 36(2), 53-68.

17.Jung, C., & Bae, Y. (2020). Development and application of an environmental education program for
students with disabilities in elementary school. Journal of Environmental Education, 33(1), 60-75.

18.Jung, G., & Choi, D. (2012). Conceptualization of environmental education for students with
disabilities and ecological transformation of special education. Proceedings of the Korean Society
for Environmental Education Conference, 2012(12), 126-129.

19.Jung, Y. (2020). A study of the identity of developmental disabilities in the special education of
Korea. Journal of the Korean Society on Developmental Disabilities, 24(4), 117-140.

20. Kalpavriksh. (2019). Environmental education and people with disabilities. Kalpavriksh
Environmental Action Group.https://kalpavriksh.org/wp-content/uploads/2019/05/
Environmental-Education-and-People-with-Disabilties-Ver-2-.pdf

21.Kang, G., & Lim, S. (2018). Narrative exploration of the transitional experiences of middle school
freshmen. Journal of the Korean Society for Educational Administration, 36(4), 133-170.

22. Kellert, S. R., & Calabrese, E. (2015). The practice of biophilic design.London: Terrapin Bright LLC.

23.Kim, G., & Jung, W. (2022). A critical review of the definition of mental illness in the DSM
(Diagnostic and Statistical Manual of Mental Disorders). Journal of the Korean Philosophical
Society, 150, 309-331.

24.Kim, H., & Yun, E. (2021). A study on the common space design of a children's hospital using
biophilic design expression elements as a healing environment. Journal of the Korean Society of
Interior Design, 23(3), 254-259.

25. Kim, M., & Lee, J. (2025). The effects of biophilic design on healing spaces for psychological
stability: Focusing on analysis indicators and case studies. Journal of Korean Institute of Spatial
Design, 20(1), 378-390.

26.Kim, S., & Shin, Y. (2019). The impact of the experience-oriented ecological environment
STEAM program on the ecological sensitivity of elementary school students. Journal of the Korea
Elementary Science Education Society, 38(4), 465-474.

27.Kwak, H., & Chae, M. (2018). The effect of biophilic gardening experience on enhancing
multisensory perception in elementary school students. Journal of People, Plants, and Environment,
21(6), 501-514.

28. Lappa, C., Kyparissos, N., & Paraskevopoulos, S. (2017). Environmental education at the special
school: Opinions of special education teachers. Natural Sciences Education, 46(1), 1-10. https://
doi.org/10.4195/nse2017.02.0001

29. Lee, G. (2021). The effect of exercise using visual stimulation of the natural environment on
concentration and positive psychological capital (Master's thesis). Sungkyunkwan University,
Seoul.

30. Lee, S., & Lee, S. (2023). The impact of ecological transition education applying project-based
learning on the ecological sensitivity and ecological citizenship of developmentally disabled high
school students in special schools. Journal of Special Education Research, 39(1), 89-118.

www.aodr.org 329



31.
32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

Lee, S., & Park, E. (2006). Special children's education. Seoul: Hakjisa.

Noh, H. (2013). Establishment of ecological self and education for promoting ecological sensitivity.
Environmental Philosophy, 16, 61-81.

Oh, Y., & Lee, H. (2021). Case study on biophilic design language as an interior design language:
Focusing on written language. Journal of the Korean Society of Interior Design, 30(5), 78-88.

Park, H., & Lee, J. (2020). Nature-based experiential activities and their effects on children's
emotional stability and pro—-environmental attitudes. Journal of Environmental Education Research,
22(3), 145-163.

Park, H., & Shin, Y. (2023). The impact of middle school students' climate change club activities on
their ability to respond to climate change and the development of ecological citizenship. Journal of
the Society for Energy and Climate Change Education, 13(2), 71-87.

Park, J., & Jang, N. (1996). Development and effectiveness of learning strategies to cultivate
environmental sensitivity. Journal of Biology Education, 24(1), 1-7.

Park, J., & Lee, B. (2008). The effect of art classes based on universal learning design on task
performance and interaction of students with autism spectrum disorder. Journal of Emotional and
Behavioral Disorders, 24(4), 257-283.

Park, M. (2024). Best practices of curriculum for students with severe disabilities. Journal of
Special Education, 14(2), 1-28.

Park, S. (2020). Research on ecological education methods to cultivate ecological sensitivity.
Theology and Practice, 88, 577-598.

Sahu, S. P., & Mahajan, P. M. (2020). Biophilic design (school) for physically challenged people.
International Journal of Research and Analytical Reviews (I/RAR), 7(1), 1362-1367. Retrieved from
https://ijrar.org/papers/IJRARTAA1362 . pdf

Salvatore, A., & Wolbring, G. (2022). Coverage of disabled people in environmental-education-
focused academic literature. Sustainability, 14(3), 1211. https://doi.org/10.3390/su14031211
Schleien, S. J., Green, F. P., & Stone, C. F. (1994). Integration and environmental/outdoor
education: Toward a corrective model. The Journal of Environmental Education, 25(2), 35-44.
https://doi.org/10.1080/00958964.1994.9941941

Simarmata, A. (2023). The creativity in the design of hospital inpatient rooms with biophilic
criteria. E3S Web of Conferences, 426, 01087. https://doi.org/10.1051/e3sconf/202342601087
The Guardian. (2009, March 24). Why can't | go too? The Guardian.https://www.theguardian.com/
education/2009/mar/24/school-trips—disability

Unal, N., & Ozen, E. S. (2021). Biophilic approach to design for children. /ICONARP
International Journal of Architecture and Planning, 9(2), 943-965. https://doi.org/10.15320/
ICONARP.2021.165

VanAbel, M., Annis, J., Renirie, R., & Wood-Nartker, J. (2024). Biophilic approaches to
learning environments for children with autism: A scoping review. Review Journal of Autism
and Developmental Disorders. Advance online publication. https://doi.org/10.1007
/s40489-024-00484-9

Woo, S., & Nam, S. (2008). Development and effectiveness of a special activity program to cultivate
environmental sensitivity. Korean Journal of Geography and Environmental Education, 16(4), 377~
386.

Yoon, S. (2023). Biophilic design class and the promotion of environmental awareness among
adolescents. Journal of Environmental Education Studies, 35(2), 55-73.

330 Archives of Design Research 2025. 11. vol 38.no 4



i
K]

< " 5 dtke Al

b

[

24& A3

tRom, olof thet A9 2

)

i

ol A Aol mAl=

o]
H

&

[ig

S

i it o2 2

Al

e

A PR, Al

=1

&
&

|, A A S A

Qo] werge] Fauol

]/\
u T

EEE BN ST ERCEE

[e]
i

<

o

o
o

T

SR

=

]

ERCERRERES-DE TR R

Sl AR A3t

FHof

= ojul7} giet.
wtol @8 Tl TRl 4],

—

w
o

)

4 (hyojungk@ewha.ac.kr)

www.aodr.org 331



	바이오필릭 디자인 수업이 발달장애 청소년의 생태 감수성에 미치는 영향
	Abstract
	1. 서론
	2. 이론적 배경
	3. 연구 방법
	4. 연구 결과
	5. 논의 및 결론
	References
	초록


