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Structural Relevance of Plastic Resource-Circulation Behavior:
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[Abstract]

This study integrated the Theory of Planned Behavior (TPB), the perceived environmental knowledge—
attitude model, and the Value—Belief-Norm (VBN) theory to examine the structural relationships among
perceived environmental knowledge, attitude toward resource circulation, subjective norms, personal
norms, perceived behavioral control, resource circulation behavioral intention, and self-reported
resource-circulation behavior levels using structural equation modeling (SEM). The results showed that
perceived environmental knowledge significantly influenced attitude toward resource circulation ([3=.45)
and perceived behavioral control ([3=.39), while subjective norms significantly influenced personal norms
(B=.55). Attitude ([3=.38), subjective norms ([3=.14), personal norms ([3=43), and perceived behavioral
control ([3=.29) significantly predicted resource circulation behavioral intention, which subsequently
predicted self-reported resource-circulation behavior level (3=.50). Resource circulation behavioral
intention mediated the effects of these psychological predictors on self-reported behavior. In addition,
perceived environmental knowledge indirectly affected self-reported behavior through attitude and
perceived behavioral control, followed by behavioral intention, whereas subjective norms indirectly
affected behavior through personal norms and behavioral intention. These findings suggest that
resource-circulation behavior is primarily shaped through resource circulation behavioral intention, with
personal norms serving as a central determinant. However, the results should be interpreted cautiously

because the analysis relied on self-reported behavioral data.
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1. Research Background and Rationale
1.1 Importance of Plastic Resource Circulation:
Recycling, Upcycling, Reduction and Reuse
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1.2 Significance of Studying Environmental
Engineering Students
7 B AP e dator AR AL o
A

Zaprel ]2, Aj2

=270
2]
N BT 7hs7del = o
Ul
a

e olS9 AtYaT YTL Tt AUSY AUS
A

fus

219 @ARA-EE B3, VBN o|2g Suste] Zepa
7

wepd oS AIRE PSS B e Fad
ojojg ZHect £ ATE A2 BRI YR b
=9 X208 PEEAS Pt AR Mgaclos A
§5h1 2 o] ZjAluoR Ywatelol Alad
5 RES

B, A 9, 711, R|1Zbel 33 E-EAlT R
P=ol= 2 /2 AP7| 8 Al AFESSt siE %0

r
R of > [
o2

-+

=)
E
e
-
A
22
i)
ri
ox.
o
=N
o8
SE
k1
>~
Pa)
rok
)
)
re

A2 AANA B B2, A2 $ERIAA
SEA A2, % ABPE FUH 7
Sel Ao dRs A2 1
Folo] upfARe SYRoR AFstuAt ac,

|-l'l o l‘l[‘ H.I[O
ST
o o

o2

2. Research Questions and Purpose
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II. Theoretical Background and Related
Work

1. Related Works

1.1 Concept of Plastic Resource Circulation
St AT AHFE, dAIEE, AT MARE
ol HEtAEE Ao R MRSk +¥EA9
2 A=folti{6]. A8 AHEege] £Q fTolA|RE
2 gapd2 FefuiEe] At 7iQl) Ao £F0
Al QJERJMITHI). AAIZH 2 MR A2% 7HRE F
ofsh= AAlC 2 At 1A Aol 71995H[10] A
QNIE Bt Atel A Mot A df 5] X440 A}
2go] geketi{11]. ol2igt oM Atdedhe 7]eA
o] ofa} 7§19 QAN B, ol 714t 5o

<4 2% o

=



218  Journal of The Korea Society of Computer and Information

2 ojsig Wt cH12]

1.2 Previous Studies on University Students’
Resource Circulation Behaviors
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. Theoretical Background and Related Work
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B ZARde AR g
ol Ueishe S oR7hg i

SR waR Rsiont
SPUSE AZE SGRA, e, 28 1, 7
4, A2 AseAE gt on s AHde
g PEor, SEVLL AU AU Y5 25
o2 WHsleitk 7t wak LoﬁoqaLoﬂ rstol xAe
siglon AR 28 2o B 10] AlAlsic,
Table 1. Composition of the questionnaire (N=243)
Variable Meas.ur.ement .No.
Timing items
Perceived Environmental | First Survey 4
Knowledge (PEK) (Time 1)
. First Survey
Attitude (A) (Time 1) 4
v Subjective Norms (SN) FI.rSt survey 3
(Time 1)
Personal norms (PN) FI.rSt Survey 3
(Time 1)
Perceived Behavioral First Survey 3
Control (PBQC) (Time 1)
MV Resource Circulation Second Survey 3
Behavioral Intention (RCBI) | (Time 2)
Sglf—reported Respurce- Second Survey
DV | circulation Behavior (Time 2) 4
Level (BL)
Total 24

1.4 Measurement Validation and Analytical Procedures
Atg= SPSS 29.01+ AMOSE &-83sto BEAstgt
1EEA % ARG Sol Wael Buel WS &l
3 % EFASE CFAZ 5o =70] Al2leo} Bges
Azslgrt. £ Ape] e AgApiA Agd
HEg Efi2 FUslsion SRS HULE UF ¢
18 SR, YAOIY 3 AR Al
szolehe B o] W) o AR mgl 54
2 st TR A felene e A
5t

g3to] drael Agzet 7}

155190 UH7H£L}— 5,0003] HgrEA) &
EEH ]S &3l 7Azstgon 7Hdante] §ode
95% Al=]te 71EC2 wHshoirt.

2, Data Collection Procedure

At Google Formss &85t 22l HA&&
Holaq wroe FAEgon] A|RuA Hextad
A BRgSE 2 o) D EupHmolol ALS|A] ulUAIA Wak
< sksb] 9lal 28] AR AAS R ESSIch £ AT
o] 28] AlAt AAlE Adedadlat Antacls &Y A

Moo B3

o o

=X5 =

=oa =202 AK cocodu—=E & =
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J5-sAlt 22 AgA A i aclo] o]9o] Alde
g Ssole o AP uny mﬁ Y5 paD oE

AR RS Wt AU 5 .
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e, =R g8 ol x)2= P=ExS 245}
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A2 Y5 252 AT 5Y 2G| 17 U 2
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IV. Results

1. Preliminary Analyses and Measurement
Model Assessment
1.1 Demographic and Sociological Characteristics
ALAAE & 2430 2 MY Ba ISl 62 9%
(153%), ofsd 37.1%(90%) =2 UERTh shdd e
1814 25.5%(629), 28Md 25.5%(62%F), 381A 24.7%(60
), 43P 24.3%(59%) 22 v]wA 127 UERGT
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Afdest ol WS st 4ol Q= e
81.5%(1989H)= L}E}L;gnq 0]57A = 18.5%(45%) 3T

A3] 8 ZefAEl ARR Wizl ‘312 18] 0|5} 52.3%(127
), ‘8% 2~33] 35.0%( 5%), ‘5% 43] 0|4} 12.7%(31
ﬁ Y Sole] E- ZANEE
782 77.0%(1879). A 73%*01 A
she 23.0%(56”"5)i R P
TARRIEHA S430] oigt Sl 82 & 200 AlAIsEAE

thLﬂ

Table 2. The demographic characteristics of participants

(N=243)
Category Subcategory Freq.(%)
male 153(62.9)
Gender female 90(37.1)
1st year 62(25.5)
Grade level 2nd year 62(25.5)
3rd year 60(24.7)
Ath year 59(24.3)
Experience in resource yes 198(81.5)
circulation education no 45(18.5)
once or less 127(52.3)
Daily use of disposable per_day

. 2-3 times per day 85(35.0)

plastic products 4 or more
times per day 31012.7)
Participation in enviro. clubs | participated 187(77.0)
or enviro. volunteer activities | never participated 56(23.0)
Total 243(100)

1.2 Exploratory Factor Analysis for Construct Validity
g 2ol 2 AASE AP S0t eI
AEsSH] st EARA Q1B M(exploratory factor
analysis, EFA)S AlX|5199 00 o] & 30 Zt 238 @
ARstakt FEAS AAISHACE Chat B Aol BFAL

Tou 041HW 51014 S 2i0lspr] Y3t B2 A Hrtz &
mohe 54 CFA, AVE, CR

Table 3. Exploratory Factor Analysis Results (N=243)

Factor Comm
Factor Construct Items | Loading ’
Range
Range

Perceived PEK1 77 61

F o Environmental PEK2 75 59
' knowledge PEK3 79 .64
(PEK) PEK4 .81 .66
Attitude toward Al 80 .67

F. 2 | resource circulation A2 83 65
A) A3 79 69

A4 .82 .68

Subiecti SN1 79 .63

F. 3 (“Sbrijec“ve norms N2 | 82 65
) SN3 .80 67

PN1 .83 .62

F. 4 Peprsona' norms PN2 79 .70
(PN) PN3 .87 .69
Perceived behavioral | PBC1 77 .65

F. 5 | control PBC2 78 .63
(PBC) PBC3 .81 .67
Resource circulation | RCBI1 82 69

F. 6 | Behavioral intention | RCBI2 83 67
(RCBI) RCBI3 .81 71
self-reported BL1 .82 .66

g 7 | resource circulation | BL2 .82 .65
’ behavior level BL3 .80 63
(BL) BL4 79 68

50)2
e o*o*q ol % 3%6*01 2 2970
ZSysil= [ ReXel q

U3 o2 WUHD BE ALY 29 Ane I 40
Astict,

=,

Table 4. Measures of Sampling Adequacy and Factorability

(N=243)
Measure Value Recommgnded
Criterion
Kaiser-Meyer-Olkin (KMO) 86 = 40
Measure
, . x2=1,982.45,

Bartlett’s Test of Sphericity 0<.001 p < .05
Number of Extracted Factors 7 Eigenvalue>1.0
Cumulative Variance Explained 69.4% > 60%

£ 40] AMAIE e} o] KMO gt 8602 YEht &

2o QoM AMYAo| Fast 4%0 aolg|gjct,
Bartetis] 394 4 £8 $AH02 Rl e
(x 1,982.45, p< 001), ¥z 7t AQ;LE} QolE A0

0 o4 71z Wt & 7}
o) 99l0] FBEILON FHUTLLS 60.4%2 Lk

SgALg SRS AYsle £E02 WiHc ey
2 AR G QRN 2 $4 S0IN QRN X
o Zlo= mad

1.3 Descriptive Statistics, Normality and Reliability
Tests of the Study Variables

B Ao 20 WA 71557, %
£ AEstgon 1 AE & 50
A=A 1RQUON Thet 712 #48 43sigich

%
> =
ol
Rl
iR
.41
L2
i
ofm
ol
—=1
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Table 5. Descriptive statistics and normality tests

(N=243)

Variable M SD | Sk. Ku. o
Perceived

Environmental 359 | 068 | -043 | -032 | 0.84

knowledge (PEK)
Attitude toward
resource circulation (A)

388 | 0.64 | -053 | 0.21 | 0.87

Subjective norms (SN) | 353 | 0.72 | -028 | -0.47 | 0.81
Personal norms (PN) 382 | 067 | -049 | 0.18 | 0.88
Perceived behavioral | 3 ;| 71 | 025 | -051 | 0.82

control (PBQC)

Resource Circulation
Behavioral intention 3.91 | 0.63
(RCBI)

self-reported
resource-circulation 357 | 0.69
behavior level (BL)

-060 | 0.27 | 0.89

-033 | 029 | 0.85

I 50 AAIE vieb Zo] £Q WA Hath2 3.47~
3.91 MYz Yehy AlvtRlo g F7t ol 255 HAATH
Rreot e 277 +1 8 Yol Qo B4 7We 5
Z35t= Zloz slg9itt, ®3F Cronbach's o 4He
81~.892 UJER} BE Wi2oA Al2r} o s
2 A5EIY. GetA 2 Afee 84 2R
Ao|| AMstet 702 motelct

1.4 Confirmatory Factor Analysis (CFA) and
Convergent Validity

23R o] Bl A5o1] 9lsh CRAS AAlelglo

‘31 1 ANE & 60 AlASGT. & 60l BEeH QQlR

%, BFOAL YIS ZIBIC

2E JA7NE(PEK, A, SN, PN, PBC, RCBI, BL)2 t}

E

P

2o] Y2YL AER oh= FAHAR eI,
3 AIZHE B7RIAle ) BYo 2 Y A4 A
25to] 54 RALE A JEjoA El=oe] HAE 4
otk
Table 6. Confirmatory Factor Analysis(CFA) and
Convergent Validity (N=243)
Std. CR
Construct Item | Load. | S.E. T AVE | CR
(t-value)
™)
p ived PEK1 | .77 | .06 | 12.31*x*x
Es\r/frec:\r/];ental PEKZ| .79 | 05 | 13.28xsx 63 | .81
knowledge (PEK) PEK3| .83 | .05 | 13.96**x | ~ '
g PEKA| 80 | .04 | 14.62%%x
. Al 83 | .05 | 13.88**x
Attitude toward AD 22 | 05 | 12 74%%% .
E’frsci‘f;fgn ) A3 | 76 | 06 | 13.91%xx | |-
A4 81 | .04 | 11.57**x
- SN1 75 | .05 | 10.22%x*x
e SN2 | 81 | 06 | 11.04ws| ¢ |92
SN3 | .82 | .05 | 12.88xxx*

PN1 79 | 06 | 11.47*xx
ig:;":a('PN) PN2 | 88 | .04 | 1558%++| 59 | 79

PN3 | 86 | .04 | 14.46%*x
Perceived PBC1| .78 | .05 | 11.03%*x
behavioral PBC2| .76 | .06 | 10.54*=x| 61 | .89
control (PBC) PBC3| .74 | .04 | 10.74*xx
Resource circulation | RCBIT| .80 | .06 | 12.97**x
Behavioral RCBI2| .73 | .03 | 10.85*** | 63 | .81
intention (RCBI) RCBI3| .69 | .05 | 10.15xx*=
<elf-revorted BL1 | .76 | .05 [ 11.63%x=
resourSe-circuIation BL2 | 84 | 03 |11.12%xx .60 | .85
behavior level (BL) BL3 | 82 | .06 | 13.07%x

BL4 | 81 | .04 | 12.98x*x*x
Measurement Model Fit Indices
x2=392.68(df=266), x*/df=1.48, CFI=.951, TLI=.943,
RMSEA=.044, SRMR=.047

iy 4 g]—o]x% _9_0]8/& 734 nE éﬁ—g‘%@ 2=
ﬁo e 600K 88 U= L%EM Adubso 2 U

6H% ﬁxﬂﬁéé K*"*ovﬂ grgst A=
. ob22] AAHAE B2 SRS U(AVE)R .59
W 66 HYZ =& 50 o]ifollor 7 dAlR =(CR)
190141 .89 Y= 7]ERQ 70& SESIT o=
AT FHET =0l 24 LSS gRos A
Aon FHYRY HARG L} JFAlR| =t SHE]
== Yottt

SoIA QolRAS &3 £X 3ol AMubA
ZAESFH Ay}, x2=392.68(df=266), x*/df=1.482 JER} A
& 718%1 3.00 0|gks FESHITh Eot CFI=.951, TLI=
94302 B& 90 o2 425t o RMSEA= .044,
SRMR=.0472 .08 o]3l] 3]& 7|52 £&519ct o]
3t Avte 2 A9 CFA 54 2yo] Ataof ast +
gt ZF ST 58wl JOH SEs oPﬂ “'1‘54

7(4 <13 EE

%ol

oleiet Zue ¥ %79 Hgugol Alzd] Ywsh
goio] 7k AAL7t SRl s A 4
: & R0y LA} o)

1.5 Discriminant Validity Based on the FornellH_arcker
Criterion

e =2 AZ23517] Y5l Fornell-Larcker 7|29

+ WEEGE FF} HHedEe S5t & 7o) AlA
shoirt.
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Table 7. Discriminant Validity (Fornell-Larcker Criterion)

Table 8. Model Fit Indices for the Structural Equation

(N=243) Model (N=243)

PEK A SN PN | PBC | RCBI| BL Fit Index Value |Rec. Criteria
PEK 79 439.24
A S2xxx |79 x* (df) (278) -
SN Abxxx | S5%xx | 81 x?/df 156 < 3.00
PN 68xxx | 57xxx | 60%*x | 77 Comparative Fit Index (CFI) .938 > .90
PBC AGwrr | Sdwrx | BTk | 53xxx | 78 Tucker-Lewis Index (TLI) .929 > .90
RCBI | .50xx* | 62x%* | 58x*x | bb**x | 57*xx| 79 Root Mean Square Error of 047 - o8
BL AT**x | BExxx | 50xxx | AQ%*x | H2xkk | oBkkx .78 Approximation (RMSEA) ) -
*p<.05, **p<.01, ***p<.001. i
p p p Star.ldardlzed Root Mean Square 055 - 08

Residual (SRMR)

I 700 AATE vt o] izt w4 mAIE w2 2
371 de] AVE Alaa, vl 2 e 1 A
IA LS YeRdcH 24 Anb PEK=.79, A=.79, SN=.81,
PN=.77, PBC=.78, RCBI=.79, BL=.780.2 ZE AVE A|
o ol a7 I AR 2 Uy
Fornell-Larcker 7|&0] $£&|gict. o]0 o2} 2 4
o] yuye PUEYTe sy Zoe HeE,

£35] 2 H(SN)F ZHAFH(PN) 2 A2 5
Mo g [O|5tHoHr=.60, p<.001), A O] AVE

H{(.81)xk iRl AVE AlsH(.77)0] &+ Ha 2F
%;ﬁ]#ﬂq A YERET mepa 28 it 7hel
dol Q= i QolX|RE FH R oAM=
2 —_r“?:@-fﬂL Ao 2 wEeg ot e A

ats

P

=, 2B 99, A, 249 3
Aeag SO0t foRt N 4TS
On(r=.57~.66, p<.001), AFA< P9

—l}\ } _]_,_‘_ og% _/'\__75_45 H] 754| L0 XA Al
UEIcHr=.68, p<.001). ol Alelag 5]
A QI AD|R AleE WE LS AL 3
N WAE A8 F5AS AR, B BE
70 Ugo.E Rt PR 7t shedt 8ol o
F344e) Qeft Yo 2o wec)

2. Structural Equation Modeling (SEM) Analysis
2.1 Model Fit Assessment
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Notes. x? = chi-square; df = degrees of freedom.
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2.2 Hypothesis Testing (Direct Effects)

2 Ao PRBY) A 7PaR dnER] A
2iIE 45517] sto] 1WA LY (SEM)Z 7[8te =
ALl 2asloict 24 Aute ofzf & 9of AABIIC

Table 9. Structural Path Coefficients and Hypothesis

Testing Results (N=243)
Hypo. Hyposztehsmed B A | SE (t—\(/:allque) p-value
H1 PEK — A 0.40 | .45 | 0.08 5.71 <.001
H2 PEK — PBC | 0.34 | .39 | 0.07 4.86 <.001
H3 SN — PN 0.48 | .55 | 0.07 6.86 <.001
H4 | A — RCBI 0.35 | .38 | 0.07 5.83 <.001
H5 SN — RCBI | 0.20 | .18 | 0.05 4.00 <.001
Hé6 PN — RCBI | 0.42 | .47 | 0.07 7.02 <.001
H7 PBC — RCBI| 0.26 | .32 | 0.07 433 <.001
H8 RCBI — BL | 0.54 | .50 | 0.08 7.74 <.001
Note. PEK=Perceived Environmental Knowledge;

A=Attitude toward Resource Circulation; SN=Subjective
Norms; PN=Personal Norms; PBC=Perceived Behavioral
Control;: RCBI=Resource Circulation Behavioral Intention;
BL=Self-reported Resource- circulation Behavior Level.
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Table 10. Indirect Effects and Mediation Effects (N=243)

]| e 2995 g
H9a g: RCBL = | 49 | 03 |112 271 Significant
Hop | SN REBL 09 | 05 | (04 151 significant
Hoe |PN T REBL L 24 | 04 (115 341 significant
Hoa | PBC 7 REBL 116 | 03 | 109 241 Significant
H10a EggliAB: 09 | .04 |1.04 .15]| Significant
Hioo | PER T PBE 106 | 02 (102 111 significant
H11 ;'(\:‘BTESE 12 | .03 |[.07 .19]| Significant

Note. Bootstrap confidence intervals that do not include
zero indicate statistically significant indirect effects,,
LL=lower limit; UL=upper limit.
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4. Summary of Hypothesis Testing Results
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Fig. 2 Results of Hypothesis Testing

4% AT Qotslo] AR 02 A Holct T
= HI~H89] sfgs}+= PEK—A, PEK—PBC, SN—PN, A
—RCBI, SN—RCBI, PN—RCBI, PBC—RCBI, RCBI—BL
of gARet 7t Azo| BE} A% L BAN So2E
2 EASHCE

ol2igt ikt & Aol APa £ W 7t THA
WAL AEH o2 AAENSS ojste] AAE TED
ol BaAY AjUR P I3RS HYete o

3!
Efget 23 2 Qleg ARt

V. Conclusions and Implications

1. Summary of the Main Findings
¥ o7e g 87 93 B e gz 2

(]
PAE AUES AT AUET FE 259 2

el

IS 5] ol A2t AN, At e B, A
A o A, A sl Akded g
APIENA AR s aE Y] A2 WAE A
YIARY(SEM) ez At AAReR & Aqe
AlZHe EgRA o] At Bt X2 s35-EA ol o]
Ale 8 F8A o] 7ildoll nlxl= 9T AHde
e B2 I A1 WS-SR A
Pl nxls 9T 221 A st A}
7|20 Atdet g ol vRle ¥ A5
ESF A2 R o] A gt B0 A o7t Y5
= A AR Aded g a0 dg= TlA
© J2(PEK>ARCBI-BL), A2 &3R4 o] A2+
| At

YSEA} AFAES PEOES AR AP|HIA AY
g WE 270 9FL UlRl: AZ(PEKPBCRCBI-
BL), A8 o] it AiYed BEES AR

Ap|8 AL Aol

SH
[e]
—PN—RCBI-BL)E &7

offl
4>
M
=
of.
0%
fujo
a
Ral)
l‘l[‘
o,
pu
[@p]
=

oY
o
olr
o
4%
u)

oy

w4 A A2 RS Alad Bz o3t
AN FFE 05L00|(B=.45), AHALE BLT A4 A4
&8 PEol=o] St AN FFL A o= 1
ERtTHB=.38). ol A2t @7A|Al0] 50| AR A
giepluct 94 Ajgag) ot 38 g Pish
olefgt BlErt ThA] AfE WSS et RS
£l A5 ojulaict. oj2igh Zuk AR Bl
o BEO| =S AN N7 BF] FFL 012 4 Ycke

A e] w=ofof WS ZolttH(14], (23] [24).

FAB- 291 BF ARRE PEO|o] K H(+)
e UlF o J1e] Al PEES olshe
_‘i

r 1o

ARl Bl ZIelFael el 2V A Uepd
Che MollA] SelAE Algas BE T Yol ofRe]
A3 7c gt el Yol Uzt =eia A
AT} 2 RofAo] o AUKOR HET 4 9leL Hol
Fo}. ol iRl 2e] HFo T TA0 7K A
W ol29) ARl 22 WA 1T Bast 98 A

-

=
a
u

AIch. ol MBATo WP
53] 7jQ1ae) 3 gL &

v O -
AAL #7492, ol HBA gAo

—
—_
(ee]

h)
)
r ol
2
ok
9'!:
oZ
1o

S
> 4
am
Pa)

2 o

oy
d
N

>
—~
2
le]]
Ol
L
A
o
o,
g
r
N
o
o
o
=
Y
2,
e x2
o o

e

fujo
T
2]
g

SNER BCEY
3 ojef 2 20 2 A]0] A7|QIAl} A 4
ot meb 2 AToA Fjolpeio] AieEr aEo|zo]
sha] MaieoloR UeRt ZAnbs mEo) ME EAuc
¥ I

30 0Q o o rle =

W

of &
AP FEOE AP|E DA AYaE

>
>
i
l‘4>l J

o=

Q01=0] qF &R AZAEE Y]
o7t SHAl tivfdar 7)5e Uit ok +
£98o] MeEL y2/df=1.56, CFl=.938, TLI=.929,
RMSEA=.047, SRMR= 0552 U}Eh} Mutso2 28 7}
S 50 DPANYEE SH Jlog HHED

ui7haat 242 ol HTEAY FEAEDY 5,0008]
= AR 21} AFd et o e AMdes B, 2
A, i, A2 s E AL AP IR AA] AFde
& dE 27 1Y WA 2T o5 tivlske Zler
I QITh St aaets 71&os B (et
37|

7]01 3 (PN—RCBI>BL, B=.24), At¥%3t Bl=



230 Journal of The Korea Society of Computer and Information

(A—>RCBIBL, B=.19), A|Z4= 3&&A(PBC-RCBI—~
BL, p=.16), &4 H(SN-RCBI-BL, p=.09) o=
gae] A9 AuA e i
WEATE AN AP|EnA Ated
Ps ol melt e M OH(SNPN-RCBI>
BL, B=.12, 95% CI [.07, .19]), X7} $ER|A 2 AHd <
g 8= 4 =2(PEK—>A—RCBI-BL, =.09, 95% CI [.04,
15))9} x|7t=l S3=Ex| 7 2(PEK—~PBC—RCBI-BL, B
=.06, 95% CI [.02, .11]))5 Foll AP7|E1A] ApLegt o)
o {Mads Btk

ot 2 A9 2k SEAE Al AT

A

Ji m

Fo] ©es| A2 ERAoY BjeRtos ML=
70| ofjat, A|2tel B7RIAl] AtURE ElEe} A7
PFEA] FAHT F8 o] AlFHoz st

=of, ol2igt AR} Al)A SR QolSo] Al 3
Fg S8 AP|uDA AYeH BF 25O o]
Al P& oA MY 4 98 HolEC S5 PEK
—PBC-RCBI-BL 724 AlHo] 543 7154 oA

7}sket & 9lee x|AlstE SN—PN—RCBI-BL 7z

3 Aglo] Yweld £eiquoz Fato] 3
o= o 4 92 HolET w2 4783
o TPBO} VBN T:s] WHAlo2 A% 290l ofy
2 A28 $ARA-EE 29, TP A5 4 7
VBNY| =8 94 428 PAHOR E33 Byo
sE 2 ek(18]-(24).

o oft rlr nlo

-

2. Implications
2.1 Theoretical Implications of the Study
2 A7l Zaag Kgett 35S A%k o o

v~ Oo

=
ok
o2
offl
e
i
%
g
=
1o
N
re
-
A
d
N
2
2
ol
Jo
|t
o
o
i
rO

Q01-S AP7|H 1Al A} A
W 7IA2 AHseh ol ozt B, A A
9, A2 PEEAR BE 7 WAS Aty B

TPBY] AT 7]

rO

re
P

[e]
e FHe FRgt ehelolt FARLe] 7]
O wrgele 9% AlalFHel Wl Jjadue el U

o) Uisle £S5 oR7a MoALS vt U]
Hed =EFolch. B A0 § WAL B A
3 Y5O0 o3t JFS FoU ATl JF
o] of 3/ Uehgthe Rl Setad Adled 35
ol @Aoli o2o) Alala] ZIh ofjet 49l o)
SR AR R0 KgES HolETH20) o}

2P 2 70 o4 Jlof P 2912 By AR
CFpAl oha 9% Ael e Yeatel melue) Aby
A J5g FEHOR TRste] AN o ol

FYolY £ A7 TPBE FA02 |2kl $7IA-
Azot jApEe SUd By 2y S9) Alge
B5ol P4 WS PEHOR NS A BE
ol QAA-FEA Qe AR chiuA w2
0|24 BaAe AATH(181-{20).

()
H1

e r

2.2 Practical Implications

B A7 Adhe AUes 5 FT5P] Yot Y A
o] ol 89l F4 Ao ofje} A
e AEshe A 15E vlejslel A
9SL AR 5, AA 20l YFo2 HEE
g2 i YA 571, = 974, s +8 714

QA AR o] AEArgatE P& SojA] ofshElo]

o = o ua Lﬂa—/l\‘(;)\l%ﬂ“’f}gﬁp}—g—:r"
At ol 3 ReiE A% A 55 B4, Qo2



Structural Relevance of Plastic Resource-Circulation Behavior: Mediating Effect of Behavioral Intention
and Personal Norms among Students Majoring in Environmental Disciplines in the Honam Region 231

o meAES} e ALY FA BES SO AR Al Ab|Ruo] sjstel SECE AR R YEAt
of YAA ool ATHES sk 2ol Wastct, 2& SYAP} A BES AL BIIskE B

AR, BE 20 ot AN ] At R oEeb] theo] 7)o opu 3 Wae] GRS we 4
T2 Kgdo] @ o|ZolHof Gk, Jolo] P5L MY k. §3] B A7 A B B WF o=
2 2 U QN o AUAT BTt AR U AR BFol AT PAY, AL, 18 eeet
2 S A e Nassh 87 A40] £a5t DA BEo] 9L Hsol kot wRbA SUALS
O THAoRE BelaA qlmete] MY R, AEA o] A W 2FUC AMIS O HFeEoR B3
o PR AlE, BEIY HeulE 71E Ui, Ao] Z1209) 2 JksA B AlelR slerAl WEel WAIRS ThsAe
g0 5 4% sk e PESH Aol arEch  wlsb] otk 3 Ao A U HeuhE &

olt _|>.
o
>
il

o]

1=} =
= RSN ST A, A YT JpAjslel e ARl 27 5 WA BEAIRE ATl A7|H A Alaol
S

=2 =2
] Alee Y] WA S719h 28 o avprt SiE SIS B 2aot ok
[e]
%S

= =
5ok mehd Alsld] o3 Mete SeiNoR NgR]  EAl B Apol oite BRweAl, defdE, RS
Hop JiQlat Bl e Btk HAleR A EAR| o] At tiste] ¥ ¥ Ay Aoz o
£ o] wr} agdolc, go] Qlon2 A7 ATtE Ayt ek Ei Lyt 2}
U AT 5 FAsP] U3t M ML AAY APest BF 7x2 o) oot dole o)
ZiQ1e] WA 571 |7d, B 7Ivt Bl e}, Aol 7ks 7F B esith &4 8 A M2 Ay wsit ok A
e, Aeld 8 RS BENoR md OEA  Ae 5ol Seiad Hp|e B ReuiE AlEe U
A F2=2 AAEofof it MARE-, dAtolZgofl tieh A2k EHgA| Al ZA9)A]0]
A7 AAA BRIA 2 At Zite 2 3R s JUReR =5 7Fs/dol ok TEtA 2 AtoflA &l
s olefo] Afdest Abd oI, el ARAL TR AMded Eolwo] =2 Al ¥
AR AR RlAle] B DS UPAIE ofaliE West A ol BE S4I mRd 4 oioh ¥F A7
QLSS AARIE st U 87 B AIAE 2Y oME 2 HEAleh vIE AEAL AloE sy A
ol% AELH|S e A, BSG 4Y, 37 TN, o Qub aujx} WLk u]wsie] B Apngol 5§ 7}
AE7gRo] AHdegt Y, s 2okr A8 Vs S8 AR AfolE 5T Bt ok
go] ot matd ol5o] Alghatt ysolRel ARl AL £ AE AU I llge 47 W)
= dofole wa2 WAoRE Ot Y Ak AR ARSR AASgoy & 1 WRlY] JiEA AR
S ol o Zlo A qlonl IHoRE A AT ol2A TS oS Fushl 4¥E wast ork FuA
AR QJololN ARt Aol A, A%, shbe T e vl AT §7 24 A3 AT 5 Fed el
¥ REQize] sigalel AXCS Yaote o 710 olu F7idol AYes WEL stttk x|Zehe
& 4 Y 58] & Aol TRl ut ARt by o RA ArelEof Tt W il 2 Atded <
ojo] oato] A7 Leld A % 37 MBS P 5S¢ AR Sdsfof gty Lol Ysistd £EA o
WFOA KA AR ofue} =HA Aol Adwe],  Foly <R b ofet fsH iRle] AT AR
ARIA Aol a7 gslelor akg oz o7l Rofat Aelojxjolct maby FeA 3 Bl
o] LolA 7tlisl=71 ol 3t AEA Q1Alol 1, ZHRlH
3. Limitations and Future Research o ‘Yt AAR o} sttt wy|=sF o] WeF TEA &}

© O 29 B U At EAH AL S)aRetn pue 2 gt
ded AblEan Ade SR £ ARE AP A A2RiEA WS 4
ol gskl] 9] 28] Al S K
BT A2 BI]E oyt & Aqtod=
A, 2 Ao S5 AP E A AR BE 12} mAtoA] R|zbEl BAK|AL AFEadt B, Aubd
~zo AA BAxtaL ABA V|20 oldet 89w ol A|ZHE SIS EAlS AASIE 24 RAO)A

-
)

rok

X

i

D)

rC

2
2 rr
|o

v

o

)

o]l}

-0l

opi

i

oLy



232 Journal of The Korea Society of Computer and Information

A BT A|RUA Aheg AT 2ES
gatgict. ol2et AAle Asgadlat Aaal &

.
A 5% 2Al2 98 Yekithe Aol glout
SH
[e]

9,
-
o)
ot
1o

o) B0l
BEL A2} hE A S 39] o TS
A g5k ulA U welilE Aol 712, Aj2g 12 1%
Kol ol AX| 2%, 38 BaAE ALE TF V1S,
Aol TE Alo] 21 5 A PEARES I
8 ezt ot

B A70) B Aol Fjllo] 5ol A
A3 GFL A AL THAE AR BFol Tad
Aels Sx ol ofet Uistd AT = of
Do o3 Pl ABD 4 18-S AXRICE v £
A o] Gglo] Jrp o2 Wi Uerd 2o 87 o
A AT BP9 %S 9Ro] JEct AP] U] 38
2o} Aelojalo] FFoT FHol o FasH 8L
Rse BolEth 5 APoAE 1A puol i

FHo2 YHalEl 428 102 AFAY 537
A et jlol FEolEo] olAl: Aaet 1
Aang vlEdo A £ ¥ W) AhEA V)5 e B

o st £4E Bt

-

-

P

4. Conclusions

® ATE Zaiae Adasn B AR s
QQARIZE A, B, FHE T, AT, 12}
o PEEA)T A|EDA ADET BE £2F 09 75
A Wle AEKoR PAslUT. A Al Ada
PEoleg d5sh HBeQl 3 Jjwel g
S Al WA A ON(B-43), Y2
SOt APILIA AUET B £FS AU o
A W02 UETHp-50). ol Al o] 9%
of Afa)s} 7]t} Thedt QAR BECk 7§ Uhso] U

WerE SR P AR E W50 wo) ojs) net x|

ROz FHDS AR

S8 B A7 A2 @Rl Aead Beet A
29 BFEAS Jotstn, ZuA o] Aoz

etstelnl, ol2idt ARIAARIA EEA gel5e] Ak
2% AFES AN AP|RDA AULH BT 250
2 AZFEE 742 stk TeiA 2 d7o) ojoj
TPB, A28 #74RIA-E]= 9%, VBN o|2g B4 ¥

gxoz Mg o 9A 4. 2 029 Y Foe
PEK—A/PBC, SN—PN, A/SN/PN/PBC—RCBI—BLY]
AR Az FEACHE o Ak o3 FRude &
72 B AT e Ul Algas A8, g4ue A

I<t=

[

O,
)
o
M
==
m)’
)

SR 7))

U OTO“
o,
ol
el
N
10
2
K
Ho
o
>

1
Ra)
N oo
i
[0 F I
o,
Ra)
>,
o
@
o
>
i
rO
>y
e o

MM
=
of.
ol
o
o
=)
o I o 2 1 o%

e @ o

22 o
2

>

Al
A7} AP1HIY ALET PE LF 22 A
OS2 Jlsatcks AZREol2(TPR)Y
RIAISHE Zlolck. ohgt & Aol
5ol A B57|Z0] ofet ate] Ay]u o
TN AeE S SFolch wepA o7 Aub
Aol et 2R Agolep]uet 5
B3 AP| R DA AR 3

3ol
(]
mAgo 2 sk 2] Bt

oY Moo
31:
Ir

ol
I

R e - R ) A =)

opy
b
rE
-
rr
>
=
W o

ol

REFERENCES

[1] Gyeongin Broadcasting, "Microplastic residue confirmed in marine
crustaceans," 2025. 12. https://news.ifm.kr/news/articleView.html?
1dxno=458703.

[2] Goyang newspaper, "The secret to a 97% plastic bottle recovery
rate," 2025. 12. http://www.mygoyang.com/news/article View.html
?21dxno=86839.

[3] R. Geyer, J. R. Jambeck and L. K. Law, "Production, use, and
fate of all plastics ever made," Science Advances, Vol. 3, No.
7, Jul. 2017. DOI : 10.1126/sciadv.1700782.

[4] U. R. Song and H. Park, "Plastic recycling in South Korea:
problems, challenges, and policy recommendations in the endemic
era," Journal of Ecology and Environment, Vol. 48, No. 1, pp.
74-84, Jan. 2024, DOI : 10.5141/jee.23.083.

[51 S. J. Kim, J. H Lee, and M. K. Park, "Predictors of
pro-environmental behaviors of American and Korean students:
The application of the theory of reasoned action and protection
motivation theory," Science Communication, Vol. 35, No. 2, pp.
168-188, Apr. 2013. DOL: 10.1177/1075547012441692.

[6] J. Kirchherr, D. Reike and M. Hekkert, "Conceptualizing the
circular economy: An analysis of 114 definitions," Resources
Conservation and Recycling, Vol. 127, pp. 221-232, Dec. 2017,



Structural Relevance of Plastic Resource-Circulation Behavior: Mediating Effect of Behavioral Intention
and Personal Norms among Students Majoring in Environmental Disciplines in the Honam Region 233

DOI : 10.1016/j.resconrec.2017.09.005.

[7]1 A. Kollmuss and J. Agyeman, "Mind the gap: Why do people
act environmentally and what are the barriers to pro-environmental
behavior?," Environmental Education Research, Vol. 8, No. 3, pp.
239-260, Aug. 2002. DOI : 10.1080/13504620220145401.

[8] E. Choi and Y. Kim, "Effects of values, environmental knowledge,
and environmental involvement on ecologically concerned
behavior of college students," Consumer Culture Research, Vol.
10, No. 3, pp. 15741, Sep. 2007. DOI : 10.17053/jcc.2007.10.3.
002.

[9] J. Hopewell, R. Dvorak and E. Kosior, "Plastics recycling:
Challenges and opportunities," Philosophical Transactions of the
Royal Society of London. Series B, Biological Sciences, Vol. 364,
pp. 211572126, Nov. 2009. DOI : 10.1098/rstb.2008.0311.

[10] K. U. Sung, "A review on upcycling: Current body of literature,
knowledge gaps and a way forward," International Journal of
Sustainable Development & World Ecology, Vol. 17, pp. 13~14,
Apr. 2015. https://www.researchgate.net/publication/299559229.

[11] J. U. Hyun and M. S. Choi, "The Effects of External Incentives
and Social Preferences on Recycling Behavior," Journal of
Environmental Policy and Administration, Vol. 31, No. 1, pp.
97-123. Mar. 2023. DOI : 10.15301/jepa.2023. 31.1.97.

[12] W. Muthukumari, D.H. Yoon, J.W. Kang, S.Y. Park and M.C.
Kim, "Exploring Household Recycling Intentions in South Korea:
A Moral-Psychological and Contextual Extension of the Theory
of Planned Behavior," Journal of Environmental Policy and
Administration, Vol. 33, No. 3, pp. 1197143, Sep. 2025. DOIL
: 10.15301/jepa.2025.33.3.119.

[13] A. C. Thoo, S. J. Tee, H. T. Huam and A. Mas’od, "Determinants
of recycling behavior in higher education institution," Social
Responsibility Journal, Vol. 18, No. 8, pp. 16601676, Oct. 2021.
DOL: 10.1108/SRJ-05-2021-0209.

[14] P. Liu, M. Teng and C. Han, "How does environmental knowledge
translate into pro-environmental behaviors?: The mediating role
of environmental attitudes and behavioral intentions," Science of
the Total Environment, Vol. 728, pp. 138126—138126, Aug. 2020.
DOI : 10.1016/j.scitotenv.2020.138126.

[15] E. J. Choi and Y. S. Kim, "Effects of Values, Environmental
Knowledge, and Environmental Involvement on Environmentally
Conscious Behavior among College Student Consumers,"
Consumer Culture Research, Vol. 10, No. 3, pp. 1541, 2007.
DOI : https://doi.org/10.17053/jcc.2007.10.3.002

[16] K. M. Kim and S. J. Kye, "A Study on the Relationship Between
Pro-environmental Consumption Consciousness and Resource
Saving Behavior of University Students," Journal of Family
Resource Management and Policy Review, Vol. 14, No. 4, pp.
173-191, Nov. 2010.

[17] S R. Lee et al., "A Study on Plastic Management Strategies for

Transitioning to a Circular Economy," Korea Environment

Institute (KEI) Research Report, Vol. 17, pp. 17237, Dec. 2019.
URL: http://repository.kei.re.kr/handle/2017.0ak/22898.

[18] I Ajzen, "The theory of planned behavior," Organizational
Behavior and Human Decision Processes, Vol. 50, No. 2, pp.
179211, Dec. 1991. DOI : 10.1016/0749-5978(91)90020-T.

[19] M. Tonglet, P. S. Phillips and A. D. Read, "Using the Theory
of Planned Behaviour to investigate the determinants of recycling
behaviour: A case study from Brixworth, UK," Resources,
Conservation and Recycling, Vol. 41, No. 3, pp. 191-214, Jun.
2004. DOI : 10.1016/j.resconrec.2003.11.001.

[20] P. C. Stern, "Toward a Coherent Theory of Environmentally
Significant Behavior," Journal of Social Issues, Vol. 56, No. 3,
pp. 407-424, 2000, DOI : 10.1111/0022-4537.00175.

[21] P. W. Schultz, "Knowledge, information, and household recycling:
Examining the knowledge—deficit model of behavior change,"
New Tools for Environmental Protection, pp. 67-82. 2002. DOI
1 10.17226/10401.

[22] Y. C. Jang et al., "Recycling and management practices of plastic
packaging waste towards a circular economy in South Korea,"
Resources, Conservation and Recycling, Vol. 158, pp. 104798~
104809, Nov. 2020. DOI : 10.1016/].resconrec.2020.104798

[23] R. Bala et al.,, "Relationship between environmental knowledge,
environmental  sensitivity,  environmental attitude  and
environmental behavioural intention~A segmented mediation
approach,” Management of Environmental Quality: An
International Journal, Vol. 34, No. 1, pp. 119-136, Jul. 2022.
DOI : 10.1108/MEQ-08-2021-0202.

[24] J. M. Jeong and C. G. Na, "Mediating Effects of Environmental
Attitudes and Behavioral Intentions on the Relationship between
Environmental Knowledge and Pro- Environmental Behaviors of
Pre-Service Early Childhood Teachers," Journal of Environmental
Education, Vol. 35, No. 1, pp. 22-36, Mar. 2022. DOI :
10.17965/kjee.2022.35. 1.22.

Authors

Gyeoung-Ran Moon received the MS and
PhD degrees in Environmental Engineering
= from Chosun University, Kwangju, Korea, in
. 1998 and 2010,
. joined the faculty of the Department of

respectively. Dr. Moon

Bioenvironmental & Chemical Engineering, Chosun College
of Science & Technology. She is interested in data analysis

for water pollution prediction.



