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Abstract: This study was conducted to develop a forest ecological sensitivity scale and verify its reliability and
validity to evaluate the effectiveness of forest education programs and assess the forest ecological sensitivity of
people. Forest ecological sensitivity was defined through literature research and expert meetings. A total of 106
preliminary questions, which were developed by dividing the factors of each question, were used to conduct a
preliminary survey on 256 adults. Based on the survey results, an exploratory factor analysis was conducted, and 19
questions were selected, excluding overlapping items between factors and items not suitable for factor load. This was
a nationwide study in which 557 adult individuals participated, and 533 surveys were used for analysis. According
to the results of the exploratory and confirmatory factor analysis, the forest ecological sensitivity scale consisted of
10 questions and 3 factors (personal stage, social stage, and integrated stage) and demonstrated good suitability. The
forest ecological sensitivity questions developed in this study can be used to evaluate the effectiveness of forest
education programs, which can help contribute toward improving the quality of such programs.

Key words: ecological sensitivity, forest education, program assessment

B~
ofx
hiat)

om
ox
31_5
El
mlm

o o=
5SS d

A3 59 23ole

* Corresponding author
E-mail: hashon@korea.kr
ORCID

Si Yeon Ha (® https://orcid.org/0000-0003-0344-7695

450

N B2 g %

3407 ShefshAlca WAL, vkl Helste] 7]5:9]
WEFAAE 71590710 hesh nlel e AR 7] FE 9 SaFY AN 98 AU AN
AeanA 2022 N WETo] AR ARG vk Ay Ak Lolet F1F917] AlthE Gol AT F4A
SRS JRURARS YRR BATY o Slol AL Rl TS AL HE 3

Az WG FAA WEkE FTsHe wEe Wit

(Seoul Education Research & Education Institute, 2021). A4
ﬂ]x{i} J‘TI_O_Q_ rEe ‘6‘1—/\1-]0] AHEH}\HE—& IF 2~ OL‘_L_: ’%]EHi

&= Akl shaL ol upek Aefstke] 7] of of



Alme meag A AN SIe A A A 451

3 olael AEhA Bl W A Al BHo] ot 7tk Ajyo] EatElo) gonz QX Ael Ry
(Seoul Education Research & Education Institute, 2021). ©| DASHA BAJTHT oIk SR Q1 3(Lee and Lee,
£ 8 AeAdgtusols s RdedE 718 5 e 2006; Noh, 2013), o}7]ol| B F=7}sto] AYef2] 7
ofe] 7b ZRIWE LGskT k. /TR A o AP R SIS QAT EES Ao B
AEhs o71Fe) o] WE AREA 5 AFNIZ A o 7127k B Adon Auuaae Aud sE 9
ok S 2 aslsh] f1%t tiete = AEieAS AA %AtH(John Rodman, 1989; Song, 2014). %, °|& F33j =
S 9l7] WEolth, A 1971E FolkE kRl W AHAS Ahlo] the ARE Bl Uolrks 7
leliA= A e ofyat Z)7)Q12) &F o] thEt = v o R Aol F3skar Aol dojub= ®skE <l
WA A W AHeIA} Fasi At AH21e] F1AE Q4sHe Aolehn & 4 olek 4
AeiZhdolet FAL7R? WA Aeizha/del At AR AT o= 7} s AlsHA, Abd ol TRt A
= woliz elsoje] g Eals wololA] ka2 olu walel el AL Ve dopxies Y
o= Ago] Aol AozAe MG FIL Itk B o £& vlehui 71240l Aol dmet XA 4
Bore 87 444, AW A4, ANPAo gol  olrk oS S, ) Fulo] glis el 2o gtk A2
2rol=t, oj® oJuofjA] 2rlrfo] whef ZhpAdof Tk 1 QlAlsaL “Frf, dopel Z-& 72l wkgsi, o U
S7h TFE AL o 4 UTh ol So] BAUSHS  oph Aol b AL B, ol U LT} BEo| &
ALAA A Rt Bl dol, A&A Q] e F U Bt s el Aol thsiA tebskal <o A
o} B/ %= AAgh ol thet 33HA Ak g ou skl HASH] 93t e s 7= A7 AR A eI
(Lee and Kim, 2010) “g Aol 23S F31aL, AEz47d 9] doletal & 4= k.
Aol A 7k Aol ARa RoA L AolBo]  Aejzrnt ST Aol Aejaokol itk A
n A= G, S, AT AYEE5S A AT 202 AHA G 22 E olsfiste sE o= AHA
£ TEels WUNT SR HOTOR ANH QAT AARE of AL Julsie 7], Bw], A
sHo= FAE 7L UASS & 5 AUSHLee, 2011). A oo m FHAdE o] ekl 3FAL(Orr, D.W, 1992), 48
AT Bl A A7 SRS o 2 A4S B ool AEf A A4, A2 HAd, AeF4l A H
2 Q7 e Ao R AZela A|HT 4 ol SEoleh  woh Eakuo] Qirka FAelel AT e
I gofsf k= AAARI Tl =S 7L e o 3t gJoer H7|k= 5F3IthJu and Kim, 2012). Y4
RS oF 4 UTHMoon, 2002). O]F FEAEW P4 FolAle] AR Ale] WS dRislA wols
ohe AL Ao ofw Aot ol5e] wael o) o], Aol e 24 o] B 4 o HEe W)
3 WzkslA wheslal, 1 ASRS: sfAske S 23El (Ju and Kim, 2013). o] 23t zpodo] dhat YAl AALS
= Mdeg & 5 Qirh ABE A axgF ghekoll qlol AR Q1 ks shal o= Ak
e T golali shulch 2234 Zol7k 9 ol diet AHA AT olFolWTknaldTHiu and
Sich AEARAe 22 AolAne Bxstel Aojsh  Kim, 2013). A AL A5, S8 s 2
A=t B2 SRE] S Aol skl of dAgs Aol A oletal e 4= itk MY 5(2008)+=
S-S =70, AAS sk =)= S8R0 A4 A9 olg S L7al 24 5 e AE &F Fol
= Egsto] A olshithByun, 2008; Noh, 2013; Kim, Aol gt 382 Rl e =7l AuedarAdE 7HE
2015; Lim, 2015; Ju, 2016). AH44S Aokl & % ek shick AFRAolAlE A e 215}
o] T8-S T FoATt FemE AR Hatof o) 7] 913 HA o ® Ao bRt 71sS AAA R T
9ZsHA vEgstkm Ao tigk AEoldE & ¢ e S5 4 Sl AR NS S AASHATE %459 iRl
52y, 2016)” 1} "2k} FHAlSkH A S Q1ASkAL = olghz BlolE2 W 4 vH= &, 59 Hieil=ol
Shme PAR Yok 440 Q703 Asle] 28, 4 2H ul0S MESIRA ohg) BE F SRR <yl mE
wolAjT) ofo] ek Ak, WiF, S, W, BT e B A A4E AW Ao S AN
FAA ALim, 201575 o] ek A4S M ThKorea Forest Servico). o5 913 AFEAE 4oL
o] HHE HolA 1) A 5 2aLe] dAlE K ZRAE 2= 3059 213, 5059 opdsl 5059 Wt
A4S ASIE SichKim, 1987), g A B PEE 5 Yk 5EUS J2Ak SRS vEgoR
A& YA Fdd FiE o] Ao s dokate]ar A ILSS Aste] SRl AEidE SXA1717]
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ARG HE AP $I8F AR Figure 139} 2k
AT BeE AR TES mop
ol AstaL, AeiztA A= (Choi and
Baek, 2019; Ju, 2018; Kim and Kim, 2019; Kim, 2015;
Lee and Lee, 2019; Oh and Moon; 2019) AYEfAQFA =
(Hur, 2011; Ju and Kim, 2013; Kim, 2018; Lim and Huh,
2018) 273 74=4(Choi, 2008; Kang, 2004; Ko and Hong,
2010; Kim, 2001; Kim and Cho, 2013; Kim and Choi,
2009; Kim and Kim, 2014; Lee and Lee, 2006; Park, 2017;
Tasos et al, 2009) ¥ 27 A 9K(Hong, 2014; Jeong, 2003;

A11E A35 (2022)

Ecological sensitivity
a study of the relevant
|iterature
:Concepts and ltem
extraction

¥

A forest education
professor, A forest
education expert, ad
Elementary, Middleand
High school teachers

Organize the preliminary
question and the first
preliminary survey
:Question comprehension,

Content adequacy,
Concepts and Sub-factors

L]

Second preliminary < 259 adults
investigation
Selection of items for this

survey
v
This survey; 4 553 adults
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. 2

Completion of the forest
ecological sensitivity scale

Figure 1. Scale development procedure.
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2} o] ofaf o) S TG HY A A wA) ¢
Sy el 715 Stck BAA aEs AuE u)

goz Q7 FEEAY aQlFsigo] 4omukel 23
Alelstdct 1 Adap & Aol A ARgE 19830l A%
= At

3) & d+

2 A ASAY] gl A4l didez skglen, A
2R 20224 29 8URE 39 8UTMA B w2k et
Qle & Y= ek EA 742 A AR Aol A
A QA At AAE AggEizgol die A&
1933 Qe Wi AEg E3beto] stk &
55778 0] SOl FofstiaL, Aol g AL st
A s 2 AR2AE AldstaL, 5325771 BAof A
CRabi)
2, g7 =7

D At A=

AR AR WA Fote] =EE 198
otk AZEF-S Liker 53 A== A5, A7t
S ARGl B2 Ae gtk A E
o Hi£ %2 Table 13} It}

AR ol AgaTe Alug g 2
HEAt BolE Foto] 2AH 0= Polshict. A

Foz oA dojus WSS WstA AzbekaL, &}
419] 4t 0] d24e FEA ol 5= Sl 5E7ol
2}l A )54t Ha et al., 2020). AFEAYEf A=A 9] 519
2SN A SACIA), AF2A SACIALE 1A, A
2 SACEALE X9t FH) o' Al 7HA] dAR T4
Ak ZF 88 AR 1A TAl= AR A e
3o o

ALBlot % AE BAE TroksHs A, %) B
3 olshet whe-2 mEACh AAE BAL e Q1A
el o] W G GHOE Lol & e FHE
MO % B2 WS 5k AAFH wAel S
o o] Al 714 A AR A Sl akaoleti 1ok

thLim, 2015).

o AR A= A 453

H o3t SPSS 22.0 Program2 ©]-8-3}o] A RE F4
bodck QA7 groiajel ek S48 Sla) vmel

o

29 Qobugr, AT FolAe] W AFS 15 Bk,
£2HA, I % HES AESch 123 A AER
A HE BaEe) B Blsh) Sl Bad agl
wa2 ANkt fTE A0 Folde 9ls) a9l
P WS H2(Varimax) A YL AgH O]

ol

[*]

(Lee, 2000), 5= 7+ e Agst= 358291
% B olgalgich B 2 A

5 dolr7] 3 AMOS 21 T2 1S E3) =5
A Q

a2 1

AH|ZANE Bl o2 AAHE 19832 o] gsto, 2 =
AR AAISEITE & AP AaLE Fol 79 Bdtd &
AR}, 739 AA| ATHItem-Total correlation), U2 Y =]
T 55 ERIsHGth BAAT 23 AAY WA YA =
899, T3} A A AFTS 208~.497(p<.001%*), TL3}A| A A|
AFEs 8792 Ueh E&7t AlE e fojulgh i e
of o= AoE Yepgth B3 Q1A AEeol A
W= KMO(Keiser-Meyer-Olkin) Flo] 90702 9%
stof, & H&7h QQleAdo] A3t AeR eyt
Bartlett®] 784 A4 AL 32 4795(df~171, p<.001) S
2 7|1Zt=lo] QlEAof AAslirt

=
l
o
)
old
2
S

o
Ar}. w3k Aol ol gt 4ele] 4
2 0]440] 66.04%(N=354), 'ZJS 33.96%(N=182)%] 11,
B 1950E T4 5.23%(N=27), 1960 TthA 25.05%
(N=134), 1970t 19.07%(N=102), 1980 ch 12.93
(N=69), 1990 thA 19.82%(N=106), 2000 th 0.75%
(N=hoz ehidt. Felase] A9e AR-71& ol
21.68%(N=116), AHL2] 17.38%(N=93), =1 14.77%(N=79)
=08 Woral, ZefRHA(N=52), SHYIN=41), AJH]AZ(N=31)
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Table 1. Definition and preliminary question of forest ecological sensitivity step by stage.

Stage The Questions
WA Defini AFHAYEISHE] oz ol et SAAQ A, wol W7t Folth
WA tion %ol o3t A uR(IHFI S ok
A personal Positive feelings about forests, wonder about forests, and open-mindedness about forests (To recognize and
stage accept something.) due to forest ecological tendencies
al %ol 7He & Fokdrh
I like to go to the forest.
a2 A FH AfSoA Aol Utk
I'm interested in birds around the house.
a3 ol 7pH HRE mhgo] =tk
When 1 go to the forest, I feel comfortable
ad T2 olZlRERT ol 7hE o] .
I like going to the forest more than other leisure activities.
a5 %ol b vhgol stk
I feel refreshed when I go to the forest.
a6 A AT & EE B AR gk
I often go to the forest or park near my house
AFEA Defini A9k QX HQl HEo] 3Ax] ooz Alsjel & A WAES sholsts A,
A tion o] Az Ar-gof it ojsfet Wk
The social Understanding the ecological relationship between society and the forest as an area where emotions and
stage cognitive parts are combined,
Understanding and Responding to Forest Interaction
bl AEA Ao SRS F=sfoF Tt
The media should emphasize the importance of forests.
b2 SRS Qlzko] EAlsH: AXY Ho] £Aa Aels ApAlth
Animals and plants have the same right to exist as humans do.
b3 % &Aoo A7 A7l= A AASHA o=l
I take it seriously that there is a problem with the forest environment.
bd QA2 &e FASH] A w3 HEof dofof gk
Humans must live with forests to maintain their lives.
bs AR A o= S A 24 fEE Aolth
The destruction of forest ecosystems will greatly threaten our lives.
bo  Qlzkal Aelo] ABHE o] Ry Ab= AL Fashe)
It is important for humans and nature to live in harmony
b7 & AEAL *F2 e vjusts A Ao 5 ez AFSHA thFojof T
The balance of the forest ecosystem is very subtle and can be easily broken, so it should be handled carefully
b8 thAltolAl E8E AHter P 7HA Sl AL ofEthe Adelehar Azhet
I think the most valuable asset to pass on to the next generation is nature.
b9 FA Ao AR AT 2k stthal Azt
I think the forest ecosystem on Earth is unstable at the moment.
AAZ  Defini FAt 1A, 22|l 5ol A U= FIo= Yot & A S
A ton HMFOE £ FHA BEre sty AUSE:
An integral The realm of emotion, cognition, and action. The stage of making and practicing forest-centered judgments
stage based on the empathy of me and the forest ecology
cl Ao gt ArF oy WH)E Ui Zrokd o] Qlth
I have purposely searched for data (books or broadcasts) about forests.
2 FAE, &0l B Gl AREo| BAS 7K 3 Fobie.
Look for videos or materials about animals and plants and forests with interest.
3 AelAE ¢ wE BEo] A3Hom Folgi
Active participation in forest protection activities in the community.
cd ol FES HIslr] §f3f ofEE HIdAo 7|RE 4 ok

I can donate to wildlife conservation organizations to protect wildlife.
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o] 12 olgick. 71 ¢ 7]ek S 10.09%N-54)0]= A
A, 37t foteAEAL WAFSo] EFH olgloich
2) WA
ofu] AL A A1
9 =S BIe i), 2o B
2} 74~1.12, Y= -3.69~.02, A= —052~20.87=
o of=et HEe] Aelglo] TolHE et A4
ol2rba & 4= Qs HETt TolAo] B Ak OFM
shals Sel50) 4 37 W Aolek, Qzkt Al
o] 232 o|RWA A= AL FasTh T EaL Aol
A ZATHWest, 1995).

i}
v
Sl
ot
10
o,
o

3) T 2 4

& A=7 8R1RAE sh]of AeRtA] dopEttt
e AR KMO gk . F55
4795(df=171, p<.001) 0.2 LPA] 7413,7‘(]7}
001) o] 8elEA0] 7Hsdt &
o= FQIEUT. A5G
SFRAL, 8919 e AY
2 3709 Q¢log 1

17‘H°1(p<

O
?M%E‘ﬂii ew

Table 2. Exploratory factor analysis results.
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2 Upehgtt. whebd 3749) 29l
4614 0k £ 2AEHE Frh gl H o] o,
Bilo] QArhi ARSI B8 B
4 7b o] 4olstel BaRe AR Ao s Bl
Apto] Gtk A& ofm|she ojo] st RakE A
A5} thEbel, 1965). A¥}7H-S Table 22} ﬂc}

RS 4502 2% 39

= AZ AN A0S
4G ARol Bl

st7lo] 2 = thp<.001). AHFE
64% A WERATE B3 2918 MRS 217 3828,
1.567, 1.0952 1S dA 43t 2919 o oIt}

ol
WE @9lo] ZERAMA0|A Q1T X4 38T
slojof Fhhe 71%S FE319rHLee, 2000).

P QeI oA R AR e HEg
3709) st acl o2 14l AMOS 21.0 ProgramE o]
FERERE AAsLh BolRA Azt g

Items Factor A Factor B Factor C Skewness Kurtosis Mean (SD)
a4.* 591 -.739 -.100 4.08 (.90978)
a2* 774 -.590 -353 3.7217 (1.10742)
ab 537 -.628 0.92 3.9138 (.91732)
a5 770 -1.351 1.294 4.46 (.52950)
al .680 -1.490 2.833 434 (.83164)
a3 774 -1.671 3.33 4.45 (.57547)
b5 764 -2.452 8.695 4.7648 (.49127)
b7 749 -1.527 3.242 439 (.60077)
b8 718 -2.055 5.252 4.49 (.56950)
b6* .685 -3.691 20.876 4.81 (.48064)
b9 613 -1.450 3.293 4.42 (.74179)
b4 705 -1.631 4.389 4.46 (.53007)
b3 .507 -1.226 1.853 4.47 (.66371)
b2 .556 -2.133 6.137 427 (.69964)
bl A35 -2.239 6.382 4.50 (.74079)
cl .802 -.606 -.524 3.71 (1.12688)
c2 J11 -2.133 6.137 4.47 (.69964)
c3 .696 0.21 =711 3.21 (1.09925)
c4 .555 -497 179 3.69 (.91205)

*goRskay, 24l de, A= T 7S] WA gob HFEEHT £F
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A11E A35 (2022)

Table 3. Path coefficients of latent variables for observational variables of forest ecological sensitivity.

wables varables B P SE cR p sMC
al 1.210 594 .097 12.500 ok .594
Factorl a3 1.177 .830 .076 15.551 ok .830
a5 1.000 767 167
b6 .855 .695 .059 14.524 ok .695
Factor2 b7 1.115 .800 .069 16.090 ok .800
b8 1.000 754 754
b9 .804 542 071 11.399 ok 542
cl 1.449 726 152 9.640 EE 726
Factor3 c2 1.183 729 124 9.539 EE 729
c3 1.000 528 729

Table 4. Suitability of forest ecological sensitivity scale model.

90% Al L7k

Fitness X’ df CFI TLI/GFI SRMR RMSEA 5 ”
Value (1;:107006; 32 940 .916/.953 .037 .077 .063 .090

S Table 33} Tk UM QARHE Yoput Y G5

A= o] RMSEA(Root-Mean-Square Error of Approxi- — o @

mation), TLI(Tucker-Lewis Indez), CFI(Comparative Fit €D 1

Index), GFI(Goodness-of-Fit Index)& 4102 W3 o]

e U SRl RARAS s mESh A

7105 ol3fol T, SMC7F 2081 BHS AL 1071 B g 9

I A% BPoR Ak 08P oz 3 @y =D ‘

A% RQIEAL AAF ATH= Table 494 2t} wAx OB [t |

RMSEALE 0694 .08AFo|™H AL Asle: &2 Tolsl=

t|(Hu and Bentler, 1999) & ¢A5to]A] RMSEA= 0772 59 ! . 3

WMo Aot g st 4~ QIoh E3 TLIQF CFI, GFI B L ol

90014 AS Fo APER sHA4skt(Song, 2012), @

2 HE o) AP A4S gelgh Ak TLIS 0916,
CFI= .940, GFI+= 9532 2 A|7}A] A7} .90 o]Ao
2 ekt oS A weR g 4 lrk(Table 4).

AR WY 9 Relepe Figure 29} ok &
3} AA WHREREE= 7860|921, JelF Qo ALEA
Q29l, dAA 2219 WAEX == ZFzF 734, 829, .692F
sehket Qgow Asjse HOMWh WA=
Be 6oldo] EHolof A3t 4= gl A=t T 5 glrk
(Song, 2012). EJF #8117t *044 Hele AT
A .605~.7680| 31, ALS|ATHA .646~.764, DA ZH A
693~T73 0.2 YEht Heg FAsks £%°] Blad 5
Azt Aoz Yyl w2 232 £ WedA =
7} SEEThT )4 FTK(Table 5). E3 TAHAES] =

2

Figure 2. Structural model of the forest ecological
sensitivity scale.

£ ARASE SAHOR 003 g LreYTHTable 5,
Figure 2). 7} AAJ¥i4=e} BHIBIQIE he] Tl 2 4
Bl tha) BAMSEe] 23 8 AAGTL 86~ 145
2§50 goRsEe 7 gk

HEA o NAE Lo A wANA “gol 7=
A& Folsie, “goll 71wl Heket nhgo] Erkr gl
7hel nhgo] ARSIek A Bato] AR el B
oML “QRkE B A5 $lal %3t oo] Moo}
sy, & A FRe e must 4A Ao
4 glomz AEsH chizojo sk, “the ATkl A 2

i
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Table 5. Correlation coefficient and conformity value of forest ecological sensitivity scale (N=532).

457

Factor O Comelaion  Cometation Cronbach's @
al 841%* .632%*
A personal stage a3 .830%* O3 1%* 734
a5 . T92%% .609**
b4 761%* 564%*
The social stage b7 828 626% .829
b8 .808** S591#*
b9 J7133%* A2T7**
cl .846%* .637**
An integral stage c2 J159%* O7TH* .692
c3 156%* S581%*
Total 786

Table 6. A Final selection of items.

A Final selection of items.

al I like to go to the forest.
A Is) te:;znal a3 When [ go to the forest, I feel comfortable
a5 | feel refreshed when I go to the forest.
b4 Humans must live with forests to maintain their lives.
The social b7  The balance of the forest ecosystem is very subtle and can be easily broken, so it should be handled carefully.
stage b8 I think the forest ecosystem on Earth is unstable at the moment.
b9 I think the most valuable asset to pass on to the next generation is nature.
cl I have purposely searched for data (books or broadcasts) about forests.
An Siz‘;eegral c2 Look for videos or materials about animals and plants and forests with interest.
c3  Active participation in forest protection activities in the community.

HE AFoR 7P 71 ol AL ofBThe Aol QAT ARG T2 B
A zysict P Eslo] ZEE| Qa1

BAE ol B ol Asie] BUE AT AL Agen Aale ST U
o, Aeiale] & HE Bl AFHow Foldch s 98 Bare Adstn Ay

>

“pigo] AEOR AT AL UEGOTale 5 =8 Aol

s E 1072 23ke HA & 49 Hd-e Ao
Ve B3l ohAl o H e e RS Skt AgE sk 7 Q1 sF9lacly) v B A St St
#3F2 Table 63 Zth. AYATLE oz 7t 519 89S A4 2]
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