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T 42 B 1 B R (8 BB BURE A RE R L
BAONERT I ARINEFREBIR
HREFRCK Ak ERENEZRE - &
i 40% WY NS E & 2 ERE A A
F 10% BTG - 8 S EIRA ERER
SRR AR B T IIRE o RS2 MR R
B A BE BE LAY L (Cosby et al., 2024) o
ZAIM - R & E R R E AR SR
&R S E T R = A SRR RS ' Bl
O {EEE (Geiger et al., 2023) » R[E &
BERS 2 IR B T A 1 ~ R AR i B 5 S
RE T ERYTE 2 o AT 99 BB AT 1 ¥ R M
B ER 558 Jo B 5 A s7 BE KT B8 T TR f
FEAEET S (Garrett et al., 2019) -

ERIRREEZNERIERT > iy
RIEEFAYRRM RS LT - R Hl2
eI - IRAVE R el - B
NS T o L o = o Dl 9 S W Y DB i
i €1 e IR 2 42 75 Bk B2 K E % (Neumann et
al., 2015; Stephens et al., 2018) * L4} > &

SIREN - BERIFEYREEE - ik(E
P E (Hubert et al., 2025) K&
ECHRER - BRI R R N RS BB
BEATENA N - R R R RS EHHEE
EEAEREM | (marine citizenship) ——
Bl E i (Re& R IRV A, - B8 - 1B
BT Ry SRR

RN B o A B B BRI R
RELRRIE AN > INEE LB S BU I (RERR
f78h - Buchan et al. (2024) #5H > H ik
B NBRORAT B BLBUR ~ (B mny A4k

j=117¢

i OB

178 > 5EEE N DR R G DUE K&
#% [ - Schio and Reis (2024) 1Y 2 & 15 =,
AL 24 BB N R 2 E B (e B2 4 1E
A £~ BEEEE 2B S E A
REJT o fE R ELERBRIL Y T BERAE L >
McKinley et al. (2023) #& H B2 3% ~ 1T
R~ BRGESS B G TEE T EEE - £
TRAGS G A - 15 RO T B DA B (REE AT
Jy o Costa and Faria (2025) Ay " B 1 B2 %
st AlRhE R - SbBlfm i > BEE
GRBHRENEEM - RIEEARKE
HEAFERMH - B THHHEMEE
BERMEHRSEHE - A BHREEER
AR BREAHETERES -

A E2ENE N EREARE
ZEREASEAREEBNERITE - FEil
SBUKIBUES) - WEARARE - BAEREN
B IR E LR AT E R4S - A T
5 ¥ 08 7 O S Y BY [F] BL B & )&k (Chen,
2024) - EEEE G ANERET Z24Y
H ARV E AR - 2 TR ERE A
B SRt PR B R AV ER (RTTE -
BEobh - g B » BEURE E B O B
REF TR T2 A MVIRIE S el E o W eEH
2 BB IR 55 {7 &% (O’Halloran, 2025) -
It KrRe bR H R OB ERE 0 B
AR E B AN FKIEOEE) - HNEER
HREERASTETRNEE AREFEHEE
BE - BTEAEREBTEERRESS P
G B L AL F R 4 AERAZ - 9140 > Schio and
Reis (2024) 21 T —EDIek TG Fy B
A2 2R > FIBE i BN R RIETE
g (R A NRFIVRIE L E(ER - It



S > Freitas et al. (2022) 5@ » B EEE
WA BIGRIE - BESiR T AR B IR
HVELAR - MRS HReERE R - 5L
7R - & BRI IAE R - A
BB EENEE ARG - FE > A
T4 (artificial intelligence, AT) 7778 Al
fE R AW 7E R iE st P HVEEBI TR - B0
## ] OceanChat 55 ¥ 55 2147 > A ERAT
PEMLEE OB IRIR BB - SRR AR
B EPTEE A - AGEKIBEEEE
A d AT R E R EN B E
& A BN R & {F &, (Pataranutaporn et al.,
2025) «

A BEEBAMEIEEET 7E
FLELSCALBURE - HFT SR > RS AE 5L
L AT 4% B 22 A 1 oy 4507 722 SR AV B BB A 5
A RE IS A Gk B 22 Bl 72 - DLV Kot
& Ryl - BB TR S EKIEE R
B SR YRR B A B 55 (PR
SCR ~ BREEHE > 2021) © HE—20H > JHIFH
B ER 4 5 2 ) (place-based education)
PLSALBRET (cultural mapping) Sl > fEFt
LR S 7 T A BRI A B B A L S B
FE o {51401 » O’Brien (2023) #5H » JEIERHY
BRAFEBRIRARRE  AIRLEE
B2 B REATTENEAE - Oliveira et al.
(2024) Al /B E Y S B LA - 583
AR I FE 52~ SAb Bl rh B 4K By A\ BR B8R
2 BE(EBRIEEE T g AR E S LA
BAMERYA R A o R - B A4S & FE sk
5 5 BB RG B Y BB T 0 AT
AR A 5 50 R BRI T -

Aot 5 R e =U E B E £ 12

AN ZEEAREE

FERER AR R 1 5 T Z B8 > I 2
RACH KIS H AR P INEERE By £ H5R
feagat P& - MRS G KT 2 - B
RE  BFRARR - BESUEHEARITEIER
B A EEEEE - FFRREL TS
B0 BESPAARA - BEETRIE -
HA et — » BAEES UK
HERER > LR ARBHESHEE
st ? — ~ BEGUKEESREMEE - @
ANFERENERRIEE B E AN e i
SBAEREAEN R ?

FotRat EALRERE - AR DL ER
B8 K EREEEER ) REZEER
g ERARZESERIENENE
ARAFBERRRAE - FERIAH AR Z (2 5 /KIE%
EVEARNBEZRE - SRR PR B
HERERARE  MEEES - BA

ERRBSEER > BRI EE
%o et AERESHEEFERE - U5

BEREE8E 2B AREHESR (marine
citizenship scale) Fif& SR « SRIE(FE ~ &
{ERF 2 BIERE B 408 - WETTHEE Y
#7 (analysis of covariance, ANCOVA) DLf&
B EEHR g -

a - Ak
— ~ W R BB

AW FEE G R RIT R EEE T K Bk
FUSENE R ) SREAVEE > SREEX#AE
AFFEE) « A E SRRk 2K
EE BB RIS - W LUBERE R
HAESREIT R 7T - &E S ER/KTHY
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FINEARRNBEREE - Rbtseshay AFZEH]
21 N (BAET10 AN 411N ) BHEER
29N (FBAET6 A~ LA 13 AN) > Wl
PERIEEGIARAT - B BB REHA - F&
Jil c BEHIHDR=ZBRIUE LT - B
HAIDCR A fES - EEM AT E > W
& LUCER ks T BB o b £ > &
B AR S MR R 2 A - W ST
HEER REL > HRZBEENRTER
ERAEE IR E R - ZEELS
E AR RS B RS - i
HSBEEPIRS - BT IR E Bk S he
BoEE R ERN2EET - WS
EEGIAHAT - RS S -

o PR T B AM

ARE D HER 2 AE oRehA2E
RESHEIT AT > B RBASRBERS -
srte o BB E SR YR B
Ae B T (L e B SR > (AR AR
HREEVENEE » 5w B REAR R -

e E Y LB - RBTFEREOK -
SRR AR S R AR B BR A A /K27 22
AR RER R TR AR EE BLUE 3L
b s Pl 4H RIE B & KiskZe & B A
FHRERRIE - RINBAEHETE - WA
R EGT ZRERENER 1 DARE
EER LI AT -

= eFEEGTE T A

KHFEZ o0 e T AT T R AT -
BERBIRE T AFIRKERM T RES
REW, 28t - TETERASHER
(2023) R EF > FHa THE, - THR
oo o~ TREE, -~ THUDTREME L B TS
B oA - WS R A B ERSHERER
T ieEE - B RFERSE (content validity
index [CVI] > .80 ; &#%1H Cronbach’s o >
83) o B B A FT I A IS B 42 A AH B
HIE% > HHECRSUE R e BN R EM: -
Gk g ] B A R R AR AT B TR
58 H A2 REUK » #UE TP B BTN A

=1
AR P A SRR SR S A Z
TEAH AR I EERAHERFE N PEHIAHRRFE 2
(EEBERA) (EFIREHE)
g A FEAGE K T R~ AR ~ RAERTT g BB RRAHAE - K E R~ EAKE
ARSHEAE ~ FIAE A7 LR A ARG > WETT  k ~ BRI - BARSHERAE - IR
Fefig5 1% - 1 B AR Rl 6k > T Tl
EH o
IR E A BIACEREHE © BRSO M - BRI UL o (EETTRE R R IR
BN SR ~ MO RS ST ERETE - DASE R~ B ERAIRE 4 -
SEBLNHET R AETT o W P YNRIE S A -
FYNETERA] SRACHSAEH R EE + AT © 458 KBRS R ey o 4R

LINE %f5htkas \BLazsi(bE2E - srEt5seFE

BUEETENST -

AL RSB -




"I MEE - BN R EEREE
BE > MEr—WEHEREBERRY > &
AWTFER ALY o SR T E T E
SR EE T o AL R TERA - R
&~ #O5EEE ~ 5 RHT 2 I An R
DLgeRras R 2 e Rl BURE RN -

A R EFREH S B S5 T
fERTT Ry o B 2 jul - B [EEN AZIT R
Him R AHFRRERIHZT ZFEAEA
(BHEEREE "ThHEE, 8T T
) RomES G EEHRRER T 1T
Fofa i o M8 R0 &8 B 2 i 2 B i B s
T N FIRHE A 2 BERS S (American
Educational Research Association et al.,
2014; Bollen & Lennox, 1991; Henseler,
2020)  FLHEER RIS M S - PREHIE Z D
Tt iaE < fefdts - H— - EDIVUREmE (58
K1~ BRIE ~ HUTERIE] ~ HOOTRIT ) AT
s B2 R E ZNES AT R e
2 FRmel% - irA B4 A
SRS > T RIERE ) EE Sk
Tt Bl fig 58 2218 (Leamer, 1983; Steegen et
al., 2016) 1A 52 ] 38 6 W HE T 1440
YRR R A o 4R RGeS < BRI
(McNeish & Wolf, 2023) -

VY ~ B BgRa T RO R

AWt FEREE R > R EREHE
Rl - BB A BREEENEDN
IKIRERAE > PERIGHRIE #2527 HHKiss &
BB ARFFRORE BER - WA B 58 = AT
AT (B A RBHER ) » SRR
&M > DNEACEEEERE A A A& X 4 ]

AN ZEEAREE

RN RS BEEL - (Fhiekk
e B RE AR O BRI AR - B E T
FERHRARATE R T ~ SRopatam BLaR 1R
TESRHRIE T > W&/ NE B
FAMEEREE)  /NH AR AR B BLAG RE IS
oyl > MRS INE (R AT T IRt L
MESE SR - DR 22 E LE -

1~ #ET T
kA7 4 -

(=) HURGEHST & BIH 2 THI BT
5 -

(=) $RFI ANCOVA H B8 i 5 1 5 40
i BE KRR p < 05 -

7N~ WFSEfmE

A7 EEA T mEEE MRS
B A [F) B BLRE AL pReg - 2B A NME
I RE R T - A R SR R A B 45
B N ERHE IRt 2 i - R
KEEATRE - PIMERERKIRE
2RI f# IRB (inflatable rescue boat)
FGEME 2B 1% - TERB L % -

2~ R
— ~ ZKEGEBERE < ATHEfe TR
HITRRE L B 2
AR A e h 2 (R 2)» BER4ATE
VECERERE (1=-32245p=.003> SEE =
599) ~ Bt 5 {RHT (¢ = -3.641 > p = .001 > %Y
Ri=.676) BT HIWE(=-3244p=
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003 » R E = .602) HEMEIESD | BT
SOE (p = .240) B0 JTERME (p = .075) A
B o PRIH AR 8RS0 A (1= -3.571

p=.002 FEE =779 #FEE (=
224130 p =026 FEE = 527) BT AK
# (1=-2.537> p =020 FFEE = .554) B
EIETT  ERRRE (p = .090) BRI (p
= .146) FEZE - BEWS > e aRA
RS  HEN A GRERE T RIGE

i (W4H B8 R E%70.550-0.600 ) »
B A ] 2 A B RRRIAH AT 52 (3% 2)

T B ATRREBE /K IEGE B

e B E R 2

TRt AN BB A BRI E MR E (3 3)
i ANCOVA Fii 239k 1r ( & "4l
Al > el SEAFH p > .05) 0 FHLLER
T ANCOVA FERIRTHI% ELRAH 2 22 (&
4)  GERBURBERA ~ BIERRE - M7
o F BT Ryt 8 2 18 MR S R A
=% (p = .194-.811; n,” = .001-.036)

3 7R 2R B 2 #8355 (F = 3.496,
p=.068,n,"=.069) - It @AEEHE
MK IR B ERIEE AR TG HA N AT M R 8
e F B E NG  HIE TR
Bfsf o 1) 5L A B 15 1% B BERY TE 18 (3
3~ ?% 4) °

Bt A
— ~ KIBGE B PR R 2 B

N7

SRAH AR 2 SR M e > RS T 1T
R ) W 2R BEE R BURRELE
R AT > Kiskig i A 5 B B (R R
BATEIER 2R ¢ B KIS B
FESR(LIERE - BEREERERZMH
fd BT 22 fH — 2 (Jekel Konnel et al., 2025;
Morgan & Braungardt, 2025; Santos-Pastor
et al., 2022; Schio & Reis, 2024) - # — >
B2 > BRI B T R TR 2
BEES > BURNERAZEEGHREN

*x2
F N BB IR B G B IR T BB A BT BIMEIIF L t 18
BETE ikl RIMIM+SD &M M+SD 1A pia BARE
SR B 3.82+0.88 4.06 +0.97 -1.199 240 223
| 3.49 £ 0.59 3.95+0.69 3.571 002 79
VESRRERY L 3.95+0.84 433+0.68 -3.224 .003 599
PEf4H 3.67 +0.64 3.96 +0.73 -1.784 .090 389
Hb (R B 3.90 +0.92 438+0.70 -3.641 001 676
P4l 3.76 £0.86 3.98 +0.89 -1.514 146 330
AR B 3.83 £0.86 4.14 +0.87 -1.850 075 344
PERIEH 3.47 +£0.83 3.85+0.91 2413 026 527
s B 3.70 +0.95 4.16 +0.87 -3.244 .003 602
| 3.51+0.78 3.83+0.89 -2.537 020 554

B EERA c n =29 IERIAH cn=21-
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=3
ERRAGTEE BRI E R R A E I E
B AR Ss df MS F p N,
SRR FiTSEN ® 6.462 1 6.462 10.346 .002 184
4H 7 0.342 1 0.342 0.548 463 012
4H ] < FHI 0.399 1 0.399 0.638 428 014
SERERE HTHI 6.187 1 6.187 18.046 .000 282
4HAI 0.001 1 0.001 0.002 963 .000
4H ] x FiH] 0.013 1 0.013 0.038 846 .001
5 (b Eibi 13.705 1 13.705 40.267 .000 467
&H 0.878 1 0.878 2.579 115 .053
&H N < miH 0.507 1 0.507 1.489 229 031
550 E bl 11.480 1 11.480 20.114 .000 304
4H 7 0.663 1 0.663 1.162 287 025
&HA1 < HH] 0.586 1 0.586 1.026 316 022
1T hi s BH 18.012 1 18.012 44.431 .000 491
4H7AI 0.925 1 0.925 2.282 138 047
4H A < FiHI 0.680 1 0.680 1.678 202 035
=4
EEL AP EEIFE KT ANOVA 15E 4%
P IR SS df MS F p N,
SRS FTH 6.713 1 6.713 10.830 .002 187
4H 7 0.036 1 0.036 0.058 811 .001
A 29.130 47 0.620
SRERERE BT 7.752 1 7.752 23.084 .000 329
4HA 0.582 1 0.582 1.732 194 036
B 15.783 47 0.336
Hh 5T bl 13.217 1 13.217 38.432 .000 450
4H I 1.202 1 1.202 3.496 068 069
B 16.163 47 0.344
5 ERE A 10.904 1 10.904 19.093 .000 289
4H7I 0.093 1 0.093 0.163 688 .003
e 26.840 47 0.571
17 Bycirsss BT 17.826 1 17.826 43.345 .000 480
4H 7 0.494 1 0.494 1.200 279 025
B 19.329 47 0.411
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BUEENA B AL 15 B BIGIEAS © HhaS
SRITHE T B EERGTE ) FomaE e Sb
Ak 4& 81050 0= 208G B 2 1 9% (Costa & Faria,
2025) » JREL % H /KI80E B v $E FHER R AT
R BUE R R Z BT (Hines & Zwart,
2024) o AHEFH - 35 ] 4H A R B A B A
JieRE 2z A AR o B R 2 T Rl A
FREE  KIEBRE TR A BT (R
B R B (e R N BB 73R R 2 TPk
(Morgan & Braungardt, 2025) 553 = HY
& AT EAREEE 2B (NEREZ
AR ~ HUTERIE ) o ATRREL N ARG & -
o A R0 5 7K B BGERAR HP 1 TR 45 B
2 ZEFHRE (Costa & Faria, 2025; Freitas
et al., 2022; Hsu, 2025) - ZE& M= » AR
ARSI R » M KISER I e iR E (e 1T
Fy AT ) T 17 T B 3 7 A 7 3 4 R B
FEAE AR AR (LB S M B R 2ok -

EH 2L
aN=d

T R ATRREBE IR S A R

(R

T it 50 4H P 2 B (R B E) B 12 0 DA
ANCOVA T FTH 73 BoE T R PR - 45
REUTRER ~ TGAERRE -~ T RR (R
1T R B MR B R A A 5
&3t 7RI 2B BT 2 85 (EiRdHE
FAPERI4H ) - th— T Wi4H B HAR R N A
)RR FEEANTAREWEERS
KIKRGERIFAYE RBL © BiEH2H A
R RTAE AR AT A AT A 2l - BHOb . T Rl
NBERE | BEEEZRN ERAVHER
BN R~ AR S b aE 2 R B
EEN 2 & (Costa & Faria, 2025) o [G]HF »

ST H P A B sRAR R [E] 20 (e 22 0 2
(R ~ A E LS BRI R (Vasilaki et al,
2025) » DA I T 7K I B S BR B 3 A B
TENE R 2% %5 (Johnson & Cingera,
2023) 5 ABHFE Z 4H &S SR B B A R
72 1) 55 4H T 41 B 22 PE P 75 Y )2 0 ERAE B
BRI B PIME - RAGRIESRGTHERHE
R REE &S 1F - SEEEEREE
(problem-based learning, PBL) ~ 1 [& B AEEE
# (community-based learning, CBL) Ei-£Hf
SBIFHERE DB AKBEEEEER
(Nyadjro et al., 2025) ; [FERFEHRITIES

% (BN - TEBRE ) EiTEt - M
i te BALIE A EE DA i 2 [ 1 R AR B & HH

{h ~ b B AR
RISV R - AP DL T 455
s -

A
b il

IKIGEENRIE A S TR AR S
NE > B EEE LRESENTH
HE O GG BUn R EREAR
a5 T Bt St eV D o 2RI 0 S ITERAR
R R B B ' B RIR - %
BITEAE T 2 ] R AR Y0 R0 Lot B 155 R
- HEZ T ERERENERAK
SRERAE - FURE A2 15 JEs A i & BRI 5 T
IR BB S - CHAMNHEEL
b 5 (R B RN B 8 R > {EL R (B S AE AT
HAA A e LUP 2 i BB A2 5 0 )
FiEB R H ARG AR AR S AR E -

—_— N
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AT AR IR T AT RE R B 4E
RHVHNE R B AR B I - 0 0 BRANME
HNEHBE-KREZHAHEAR » SREEZTREF R
i B K IgE El - R & HA R B RS
By RILHE R EME - R ESTRERY
HEREMEZ BRI - HZ o /r ARpiR (g —E2
W HOREITIREENE - HELISHE 2410
FIZRALERLT Ry tfr s ERVRFENE - B TEM
BHTEE - AR TR ESHET e
B (W T RIERE ) HRBR TR 1
M ) > AERBEAEAERASE IR RN R 1
(exploratory factor analysis, EFA) ~ Egzg [N
Z 57T (confirmatory factor analysis, CFA) ~
o ~ 41 B (S FE (composite reliability, CR)
s EZEH] & (average variance extracted,
AVE) DL KPS EBs4H B ERE - TR E
S — M BT - F > BFFET0AE
ZAREE LML ANCOVA B REEA
tRRE T AT GhZ BB AR AR
IE > IR L E VA R E -

= AR

AT R R R AR A BT LRI
RAARE - WEEEEHE - BHENE
st A Bl o DU A b B2 AR Y R L B AL 15 R
& [k R AN 3L ~ &S (R B
i E2E > (el HEIEER SR SR
BUTEN ST - FEHERES I o FERRALZ Tt
Tk T AEE -~ IRBRE RPN
B WAEEEA ~ B E BT R = (8 A H i
ZotatE o DIE 2R S E EEERE
R o ARAHTFE R AT [E] e AT FE IR > 7

AN ZEEAREE

a5 s - H— ARAZZE
% B2 B - A A RK ISR B Y
&> DURTHAME S E B w1 - H o
B SIS 1R B 2 LB HE - D
TR BB AR BB T R B AR N =
STE IRV B RETTFEREE (40 EFA
CFA ~ o ~ CR/AVE ~ 5l /58 EH ) -
WS BB SATRER (=K BE -
AR ) PLRCEBAT R IEHE (SR EL
TTEhECH, ) > DAR AL e A ML FE T30 2R
REGH T T 1

ESBE
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Abstract

This study aims to investigate the impact of aquatic activities and marine education
on college students’ ocean citizenship. Ocean citizenship encompasses individuals’ sense of
responsibility, obligation, and concern for marine environmental protection. Centered on a
canoeing course conducted on the Tamsui River, this research integrates marine education
topics into an eight-week curriculum. The participants were 50 students from a private
university in northern Taiwan, divided into experimental and control groups. Pre- and post-
tests were administered using a questionnaire, and data were analyzed through analysis of
covariance (ANCOVA) focusing on five dimensions of the Ocean Citizenship Scale: ocean
cognition, ocean attitude, place attachment, place identity, and behavioral change. The
results revealed significant improvements in ocean cognition, place identity, and behavioral
change among students who participated in the canoeing course, whereas no significant
changes were found in ocean attitude and place attachment. Furthermore, integrating marine
education into the course led to partial improvements in ocean attitude, place attachment, and
behavioral change but showed no significant difference in ocean cognition and place identity.
Overall, aquatic activities and marine education positively contributed to enhancing students’
ocean citizenship. It is recommended that such courses be incorporated into formal education
systems and that future research expand the sample size and activity settings to provide more
empirical evidence for advancing marine education promotion and development.

Keywords: local identity, environmental responsibility awareness, teaching effectiveness
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