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Attitudes toward the sea and conservation of students at a junior high school offering marine education:

A comparison among Likert-scale items, open-ended questions, and drawing
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Abstract: As marine-resource conservation and sustainable use are global goals, teaching citizens about the marine environment
and fostering their interest in the ocean is important. It is also desirable to foster an interest in, and attachment to, a local region,
especially where the population is decreasing. Fishermen from the Hinase area of Bizen, Okayama Prefecture, Japan, started
restoring eelgrass beds in the 1980s. This study used a questionnaire survey (n = 131) to examine the attitudes and willingness
to conserve the local sea of students at Hinase Junior High School, which provides marine education during Integrated Studies
periods. We analysed open-ended questions, students’ drawings, and Likert-scale items. The analysis of Likert-scale items
showed that nine categories (e.g. students’ sense of place and willingness to conserve the local sea) did not differ among grades,
which represented the duration of marine education. By contrast, the analyses of open-ended questions and students’ drawings
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indicated that second- and third-year students were more likely than first-year students to write about material learned in the

marine-education class (e.g. restoration activities, eelgrass). Third-year students understood biodiversity; compared to first- and

second-year students, their drawings of the sea included more detail, implying the effectiveness of this teaching method. Multiple

regression analysis revealed a correlation between students’ attachment to the local region and their willingness to conserve the

sea near Hinase. The marine-education programme at Hinase Junior High School not only teaches knowledge about the local sea

but also provides opportunities for students to interact with residents and work with local fishermen, which potentially enhance

their sense of attachment to the region and their intention to conserve the local sea. Marine education helps foster a “relationship

population”, people who intend to become involved in the region in the future.

Keywords: collaboration with fishermen, educational effects, marine education, positive vision of the future, willingness to

conserve
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o . 1 4.56 0.58

égi%‘ﬂﬁmA‘ﬁA$>k® 2 448 0.57 0.72 0.49
3 4.41 0.62
1 4.04 0.94

HEDWEZRET 5 Z EADFEHK 2 3.87 0.90 0.41 0.67
3 3.87 1.03
1 2.94 1.07

HA DM 2 RETE) O A I 2 291 1.10 0.13 0.88
3 3.02 0.98
1 421 1.00

HO s 2 427 0.71 0.11 0.90
3 4.19 0.78
1 411 0.93

FRISHTHEENEEY 3 v 2 3.99 0.77 0.23 0.80
3 4.07 0.77

T NVE 1 4EE =38, 24E4En=38, 34EEn=55

AR L OFEEUE RS HEE 2 S A B AT &b
R FEAETIHBOFEL KL T [TEahw] [FL 15
Wl [IA] E LT K] TRk Lo 72 BEENS
WMaEh (£3), ThbiE [HEELWVIZLAEV] &
Vo 2RRiR R, 4O HADHEOIRILIZOWT [T I 5%
WTW B [TE] [ - TV 5B ] 2 LT kD%t
EWV S LR Lo EERLTW A, 24EETIZ
[P [RAE T [P O2T 5] [HRE] /5]
EWVS EENL IR E N, HEDOITOZ012, F72
HEDOHEFA7-0OIZTELIEELT, [TYEDOH
EEEZT5]) [RAETE LAV [HREZ2T51TH
HERTIEIZDOWTHISL ] [TIZFETHVE ) Y
PFDH] Lo RIS ol ERIRL TV D,

JAEETIX, 2FEAETECRBSN [HAE]I R [T
YEJEWVIFEIMAL (fzxd]l [£20n] [7E— )]
(R[] TRAY —] ZeEapiibsh, HEOHE
FHOI [BELHICHTFREOERTEZ WV
F-HEON DD [HEOZ L2 WANALR AT
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V= V9 5] [RF—TERDIODRAY —%{EhH] &
W RS ol L ERLT WA,

M L7z 131 %500, BUED HAE O & B #EZ B
T HEOE (K3, 4) OGWEIT- fER, 24
B TRLE PN TWERT, BEOME LT
(22 5] (B BAEOHADHEIIZAMHrTw»
WV, BHEOETEZ L oA flrNTns) & [Z
AL D] Thotz (Fd)o TORIZEL o7 [T
NER EWENSHZ S ) THOKPERIC R L] [ X3
FEASEE 2 B ] 1TV TR 2 FEDL TV E
FThotze —HT, [BIHERHETESANMZ S ]
F 1 EEAETEIICE N, BB OEIIB YT [
E7AVFy 2y (9= —2AF54%5—)] BfoTn
72DIZ14EE (n=3) OATH 720 34EAEFHEOH
EDOWMOINIB T, TTILEHOEY (kL) 25
WTWLEENL ., [HBEOH] okt oficka %
NG VSN —EREAAE L. T2 3FAEE, 2
AN, [TEA2 %L b ] 2 e EfiniEfErd
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B2, RO HHREONEIZB TR BEE 208 L2 ) 3ER v b7 — 7,

ozl L bR TH L, T4 v Y v — OIEEEER
ERToER [TINAHL2b] (p<o001), [HE
BTSN Z 5 ] (p<0.05) . [ [BAED HA D]
DIETT TIZEHOEY (kL) PfirhTns] (p
<001) IKBWTHEE DD, TNHOEBIZBWT
ZHET L IZENDH D Z DG ho T,

REBRROCFRANOEENREY 3> LHHBT I ER

HEDOWZIRET B 2 EAOBEKRE BHIWERE Lz A
Ty T A XEER G E AR O R, Mk e
DOF~OEIEFILs (B = 0460, p < 0.001), #ERLHEZEIZ
X3 A (B =0.161. p =0.028), HIELHITO M~
DEH (B=0.188, p=0.043) O=DO%FHEH LT
ETNDEIENS: (K5). FIAZEEO VIF 1Z2 DUF T,
2 B AR AR &R L 72 (Vaske 2008) o ARSI A R
THfHIZ 0478 T, HWZER OB L2 5rIns 3o
DK THHTELZ EPHLNII R o7,
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FRICHTAEENLZEY a v R HWERET B AT
v T A ZEEFGITOMERE. N (RiE, o A, kK
A& Dok h ) (B=0451, p<0.001) RUOHCH
EE (B=0.289, p=0.003) OD=O%HALEKETHE
TUHFEIEN (K5), LEILHEIZOWTIL,
BEHDOVIEIZ2U T TH o 7o HEFAR IRMEIZ
0.469 T, HIWEABOB L ZHHEPINSZHOOERT
B NG GAVA

%

oy h— MREOHEHHEBEIZOWTIZ, 9 OO KEHZ
NZENICB W THNESRHOB I REN BT 2 -6
BRIEDERENE - ZUMERT I ENTE, BBk
Thkge & [al CRGR DS S 7,

-
b
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F 3. AFEIC & 2 HHRGRICB W THE T L1 & M SN HFEO R 2 7R BIEER AR O#5 Feo
1AEAE 2 AR 3ARAE
HiEE BEPEE L JEE Jaccard HiEE SHE L3 Jaccard HiGE BEPRE &G Jaccard

1 ) 27 (0.711) 0.303 FRAETEE) 14 (0.368) 0.304 TYE 28 (0.509)  0.301
2 Ehn 16 (0.421) 0.232 7 E 24 (0.632) 0.300 #Th 23(0.418)  0.288
3 i3 16 (0.421) 0.232 [239) 24 (0.632) 0.261 H A 17(0.309)  0.230
4 7 < 15 (0.395) 0.227 Z 16 (0.421) 0239 AF7r71T7IEE 13(0.236)  0.181
5 Hw 11 (0.289) 0.212 ™5 16 (0.421) 0.229 Bz % 9(0.164)  0.150
6 ZN 14 (0.368) 0.203 RAET 12 (0.316) 0.218 % 10 (0.182)  0.149
7 Buw 9 (0.237) 0.173 s 11 (0.289) 0.216 Wz 5 9(0.164)  0.141
8 L) 7(0.184) 0.171 H A& 11 (0.289) 0.175 7= 8(0.145)  0.136
9 5@ 8 (0.211) 0.170 Wz 5 7 (0.184) 0.143 K 6(0.109)  0.107
10 K774 7WEE  9(0.237) 0.153 M-ON:0F % 6 (0.158) 0.136 i} 6(0.109)  0.100
11 A 7(0.184) 0.132 il 7(0.184) 0.127 AL 6(0.109)  0.095
12 il 7 (0.184) 0.127 " 5(0.132) 0.122 WAHWNA 4(0.073) 0.071
13 g5, 4(0.105) 0.103 s 5(0.132) 0.116 RAL — 4(0.073)  0.071
14 K 4(0.105) 0.098 TLALEE 5(0.132) 0.106 A% 3(0.055)  0.054
15 Rt 4(0.105) 0.098 7 4(0.105) 0.103 R 3(0.055)  0.053

AFMEEDEAL B, BEREOCTLI LAHRE SN D,

FeATHEZE (B4 2018 ; Sakurai et al. 2019) Tl & I
DIREORER., FHEIZL DEEOEISRH SN, R
e TIE A KIAE O TFPIHEIZFEM THE L ENR SN
T IR IO AN DZE L 3 EEVT IS FIHEA
5 BRRESEAMN T 4.5 DL, F 72 HiS e T iR~ 0 BLIR Y
Db a4l bEd ., FAEIBERE CEROHITOH~OE
WD o 72,

HAEHX TlE—EBO/NERIS BV THIREEE ST b
TWh720, PERICAF LR T TICHICET 2
HiEkE HIZo TR D HERTE v
(R L AR T 71 37 H AR R A% 2019) 0 — T 4 HIZASE
M 1 AEER U2, 3EEICHER L 2B S #HED
Sk, B TR RMRESE 707 T 2% 2T A0
DVEEE, §TICTOT T A% TEZ2, 34EE
EOMICREE D 2. 3FEADHED TAEEX D HTo
WK 2BEDE VR E) PR S e (B
2018 ; Sakurai etal. 2019) s A% L724#0d, HFENE
CARRIBIZHEATH T HANDEFRLHRIZR S LT
WBZEDEFTHENSHE IR > TwDE (B
2018 ; Sakurai et al. 2019) o HAEHV I ASE L 72 ERED
BV KT B BERE A B ERAAS L 7B TR e A &0, RS
BrazlFH5Z T, AELZ102 A (BE2H) 12
9T EEDPHICOWEICB L AZE LS L)% 5
ZENHLD o TWD (B 2017) 0 AT ¥ — b
12 BICER L2720, T2 1 FEELBEDE, fix
R 70 7T Nkl T . It ORI A Bk

e BEEAF UK S 13, MREFEO—BE L T—FAET
fThN 2 HICOWRI~ORM & #H & %8 L CEfFPSHA L
A7 bOMREE 2 2 X H 1% 0 . WEEE % oo
WA THENCTHALEEETLI L, SHIIEEDB
T2AEEN VAEEIEFEH OB HET5 2 LT, 14F
HEOB~OFRM.LAT | EHENL 28, T 244D
B 726 OEE 2 23 ICT ] ST D Hunzwv b n ) 1
WAL B B ZE L P o T D GEFEOHRA v
b7 — 2 2017 5 BRIV AT V7 H A H 2442 2018, 2019) 6
HEFEO I T D EEOEALIZEEFEIC L2072k
W) Z LI EROBE LRHAE L TER LWL L
DT ETHDH (ERIHILH AR FAHE MG . EfED
HWITDME~DOERF L, NFEHED 1 FEAIIBIT 2 ES
BATHEN, BIZZ0H 2, 3FEAEIIR->TH, E~ND
EHEIEHVKETHR N TWDEEEZ NS,

2 FELIEDZEL

HHFCR OGS, FELFFH O 2 5RE0E
B S e o720 1 AEATBIROMEICE T 25008 (61:
W] TR D) 2% 0o 7205, 20 34EATIRlEESEYE
THANFICET LR (B [HAEEH] [T~ €]
BEL bbbz, Mo NZHORY S Rz Tl
CEOEEMHLEF I T B [T S ] (s
Z51De 9 AMICOI s WETE 2@ L T 1FAEDI
NOFEHEZERZEEIHLO0, HHERIZBWTITHRE
RN BEFE CHAZZ L (B FAED))
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PNTW LD LTy [E22/ BN 208 TIET ISR, X ESEoTEY,

B PNTV 5,

FEEEL L TEET L TILIEES L TR Wl ielEss
Hbo 2, 3$€Ei(ﬁ($f”7%§ FOWEEE LT L.
FRIZ 3T VIR RICH PR EZEIET D L) 5/\
VIR E 2. BREANOLIOT] X R MEANOTE
I E > TWD 2 EAVRIBE NS (ﬁ“hHIJTﬁiEIE

BB BB 72, HEDOWEZRET S &
DEHRPERORETEINOSMOF ML, ) v — b

REICLDEAOGEGT P SIEFET L OEPR LN

oz, BHERIZBWTIE 2, 3FATITHEICH
ESLEE B[l Ho»55] (MEx2] [TE

—]) 73»;<?Eu”jénfwé,r.ﬁnc;t?iﬁczﬁa‘éo
KOS ST, 1 AELIZBEEOW S L CEOEE )
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A5 TERADZ B Lot BHEzEEL VT
T2 e o e 3HEARHEDO AAEOHIZE VT,
ZHOEY (nE) 2%, F-EBAOHE
WZBWTITARD L b 2L w7 E# I3 S4E I
ﬂ:&‘/}‘t,c#o 720 [ CAGEIZRT LB E L2 AT
Jf7% (Sakurai and Uehara 2020) M UVEER O LESE L
tﬁrﬁ%ﬂxb“** (B dk 2018) A5 1%, =MD D
MRS Al LT %Eﬁﬂ@b:‘iﬁb:ﬁé\ F 7 & 1 fE
THZ LT, VERICIEEICRZ 585 (:f:ﬁ“%‘?iwf
W, Hwngl) __umwfﬁmmstﬁx 3AEAEL
HEBOFROEYOENS R EHI Extcwﬁﬂﬁ%fiﬁﬁr
L. OREOEZEMEXIFET S L)% ), HICHA
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BETFTOOOPESO S OREOEREE & B TAHRT M2,
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4. S0HBEOWTHSH I L 2 TGO R (3 EADH N TZH)
ENLHEZ . ADEL KTV LT PN TEBY .,

D{EEFTLO [FNdiE] LE#HRTLELOIRDLS
EW o T by RIFEOER HHFLBR OS5 b
3FEAEIFHEDOHOBRWE (D% S, 7~EDHAR
e L Twb IR ) IZEFH LT AEEI R SN,
HHEFEIZBWT 1FEAF 2, 3EATEMICHB SR
o 12O AT 2 53 (BT [k
) 2% 4EHE, [7T~E] O [HAEEE] Lol
FFETERANFEIZOWTIEH T VLl R, F4ED
EDEDPIEIZE SN 2D LT, O TIREHE
TLIHREREIZEACRONT, EEIEHD LD 1
FAEPTEOFHALR EICHT2ELHE L Tz, 2
DT EME 1V AEEITHRSE THEAZNEIC OV TSR

= AH

ELTEBT LI ENTE TRV ERE LTLR IR
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FZIHDOMBEI RIS, £72faL ) ZEIFEIZBW
TEZENSZMES LT LA TEHREELD 5.
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AMAETIIEBMOFELH A L2 LT, iz
HHERER A 512, 3EEFZETHIICHT LIS E2EHW
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PEEWEL WL LR E, —O0RETE (B )
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B BHER

Fa. EfEDHICT [HEOHEDHEDR] & [HHEOWEOR] L OlEGER * (B 21E [BEO HAEDHEORE] TITKMEIZFEH»
RIIPHPN T HEOEHOR | TETIPHPNTH WA TIN5 1Ay ML72) [n=14438 4.

24 38 44, 3 4ELE 55 44,

BE (HENTZOERP P NIAZOEE %)

T Y v HWE L 045

Bz 5 23 (60.5) 32 (84.2) 39 (70.9) 94
TINRL D ** 28 (73.7) 29 (76.3) 22 (40.0) 79
TREREWHEISEEZ D 12 (31.6) 19 (50.0) 20 (36.4) 51
TAVED R B D 7 (18.4) 9 (23.7) 10 (18.2) 26
BOEE LTS ADH 2 5 * 12 (31.6) 3 (79 9 (16.4) 24
fgg@é%“&%‘égﬁé‘ﬁ@“ 2 (53) 9 (23.7) 9 (16.4) 21
[HAEDOHEDWH] ORTT TIZEHD

) (7 L) BN TwS [ EEO 1 (26) 0 (0.0) 15 (27.3) 16
W DFECDH TN SN ]

X AGENHE 2 B 3 (79 7 (18.4) 5 (9.1) 15

* GAKOBEREDS 15 ML EOBEFEDOAZRIZE LD,
#5074y v — OIEMEHEERGEORR, FET LIS

L)y = PREHEHICBW T EDORESH W
i % 7R L7 ARG E RS H HRLR AR IS B W T H S
LENEETENTWEDLE, FLNITE S, 7240
GHATZDOWT il ZAZAEDT A 72 A W) OFEEH R L8
PRI S 2 U TR 5 2 LT, FETEOEDHS
PR B Ltk v, R CTIEKIEORHRTZDLT
BOMTHI LI TE LD 7275 Mk L CHMER®RS
GO T =5 OGNET LI EDNEETH D,

REEHFCHCEENRIRDEY 3 L 2R LS5
TED DL

AR CTHME E LR L2REBERSCHCHE
B FRANOE Y a3 vid, SHERE L CHoERISE
BrH5 2 TChBHREED 1 . RO I own Tk
BRVETHL, ZOHEEE 2729 2 TRITIHIZE (B
J 2018 ; Sakurai et al. 2019) X O ##EE L 72 R 72 ORGH
hEIZERDE KOWHRL S ITHITOWEF5
EANOEMICIE, WITOWIIRT T HBER - B HTER
T CRESE SO T ATHERI EREESE LS
EVHIFEESNBEEPHBE L TWA I EATRIBEN 5,
U, HAEHRERO 7T T T L EiEOR AR TR
ET LD —ZOMEELLTVWLEILERLTY
Do BFIC, HUIBRR HIC O HEAN O FIE R LA b 5  fR4a
BAUCHB L Tz 2 bk, A OREER LR EZED
57OV ERBERCERERICHE T A HFk A R 2 5 7217 Tk
7 VHIER WITOWIC EF TRLERF->TH 59 2 LR,
S TFORIR IR E L THREFEHCUEF 707 7 4T
HHZENEETHLZ LR TV5D,
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B (p<0.01) 2B -7-THH,

—i T AWEDOGELE b L IZER D L Kk - i
DN - KRNEEDOOLHYIE, AEIFL CRRIZHT 2
WENZEY a VIR 2 LRSI N b, WA
PRIZOWTIG| St S AL - WAL E 3 5 LED B L0
M8 LT 2 B Rk 4 RISV T B NEDSE
HEAENRRT 22 RET HF ) THEL LY
HATTITONTEBY . BEICAA EDORH) 2 &k
DT EDWS /RS AFRIZINT 2HEN ZEY
3 EHEHINEIZAEZTO ST Z L Tw bRt
D H (FEETHILH AP R FME) o

SHOBBARERVAEOMRE @ /-FIREM : £8%
HEELWMHEE

RIFFETlE. HEDOHITTDOW~DEH R RETR L &
X RIZIE AT - 7205, ARRICEAT 2L L F
TN TE T, SBITIIETIE, kA E e
FTECH, HTECH, HBoOEMAERIILL L, HE
e BIHE O CHADEERENFERT L 2 L2 h> T
W5 (I 2019) o I NTELE 1970 4T 12 0D 8 EE AR TR
EMNOREHEBIHEALZS OO, ZOH, N RS
PRI E 7 SRS A, KEITEFESNT
E7zo —HCOKEEALICRE L -l s s Ly,
PAETIIEFRILIZE B 7 VR T H AR EOBEEOEHE
LA ) % OHUISTT T KLEL R X B e
WEMEIS A 95 2 & T ALMIIEEGH /) O R R 7
ExRATo TS (PR KERTZERT 2018), T 0 &
) R IELTE RIS E A, EICHEICIE [ HUSE A
OFEWE] (VIS 2017) PHEETHI L2 HT 25 L.
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5. HITOWEDREEHRM ORI T A2HENE Y a v EBFRTA2ERE SV (EISEELREF R, £ToHE
PRIEIIERE [p<0.05] THbho BFRAHR [B>04] ERIZOWTIREN [ 2 RKF TRz, miORE

13 H A BN R

FHATOALHREE L H A EERLTVD), & BAWIIE TIRIEESE 2 AERE)

L2 TAEDDRAY | KO THEHER] ZRELTVWDEVIBEDD 512 L T4,

HAERSHROEFOL PEBE 2 E [FH{EEE-
7] THHERHL, £ Mo LI %h T
TR T VLIRS ZHAE ] Th 2 & NIE L7z
BEESLETH L. NIV TIRBFIRIT TN
WHOWD A A =T R AT 1 7 THE S LD MO
EDHEGEDE 2 TR B E RIAT LW D 5o EfE
WFHEDEREZ DWW ) L EW SRR & OGRS &,
BHEM e R e LI, HEDWORE 2 &b &
D72 I O W TR A RSO, TS OLZ &g, 5
FIRH % 2 B OME, Z L TAT 4 7 CHEIN LB
HBOHER Y, S HERD L L DVFETLULEND
Bo FNSETEBEWPOMBINIFND L) ik
ERTOT T L%, PERTETIBETLLERD L
%9,

RREEZ & HRESEOREO D I121E, THICFED
FERZFTHRL, FA LY vy —Tiints A, BELTw»
THZOMITOZ & & B, BICREFEIICLSMT 5
% &, OISO BRICERY - BEWICBES LA
BN (BBE 2018) LTI EAEE L SNb,
HAEMK ISR e 720 BRI e & L iz,
WICH SEEN /-SRI ) ERED S (L F RS
EHICHABX ZENL. —~ABES LEHO LD b5\,
L2 Ly AERERET AL, Hisytomicicm ) £
DL L FAEOHEIZE W EFE, REER - B OERED
BT Wb e QITEL S IR > T D (B
#2018 ; Sakurai and Uehara 2020) » FEF:. HAETFED
AL, OB, BN TR TRFEF T T DB,
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TR HEOEOREIE D B 2D IR T & 527
i RN T B ARV S (AT H AR
K#HE BE).
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ZAEM SR ERC HREEICOWTHZ LT TR
v BB A M A L B o HE T T A
NEHEAL - BRLTW L Lk 5N S (L EHT
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(ZHHET X 2 0% BRI OEHT 5 2 LS HRO
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