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Influence of Marine Education in Elementary School on Ocean Literacy of
Junior High School Students

Mamiko Hirose”*, Akito Fukuda", Masato Kiyomoto®

Abstract

Improvement of ocean literacy is essential to conserve and sustainably use the oceans, sea and
marine resources for sustainable development. We measured ocean literacy of junior high school
students for two years using the “Ocean literacy questionnaire for children”. Neither the total scores
nor the scores of the two major aspects of ocean literacy (ie., ability to understand the ocean and
ability to explain the ocean) were significantly different among the grades. Some students (8.0-17.1%
for each grade) had experienced a practical marine education in an elementary school for six years,
and the others had not. The total scores of the first-grade students with the marine education in an
elementary school were significantly higher than the scores of the first-grade students without the
marine education (Mann-Whitney U test, p < 0.05). In contrast, the significant differences in the
total scores were not supported between the students with and without the marine education in
third-grade students (Mann-Whitney U test, p = 0.191 in 2016 and p = 0.107 in 2017) . It is necessary
to plan a marine education program being continuous from elementary through junior-high school, in
order to maintain and improve the ocean literacy of the young generation.
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Fig. 1. Questionnaire form (partially modified after Tomago et al. 2012).
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Table 113 2016 & & O 2017 F D RIEH DN
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Year
Grade 2016 2017
Survey number of respondents 92 98
Ist Grade Number of valid responses 79 88
(Ratio of valid response ) (859 %) (89.8 %)
Survey number of respondents 108 92
2nd Grade Number of valid responses 96 76
(Ratio of valid response ) (889 %) (826 %)
Survey number of respondents 106 108
3rd Grade Number of valid responses 97 100
(Ratio of valid response ) (90.6 %) (926 %)
Survey number of respondents 306 298
Total Number of valid responses 271 264
(Ratio of valid response) (886 %) (886 %)
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Table 2 Number of respondents by graduated elementary school.

Elementary school

Grade Year A B C D Other No Total
response
2016 13 54 3 6 3 - 79
st Grade 2017 7 55 4 13 4 5 88
2016 9 67 3 11 6 — 96
2nd Grade 2017 13 47 3 4 0 9 76
2016 9 66 3 13 5 — 96
Srd Grade 2017 11 59 3 13 9 12 100
Total 2016 31 187 9 30 14 — 271
2017 31 161 10 30 6 2% 264
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p = 0945, F6 p = 0.727, F7 p = 0.190, F8 p =
0178, F9 p = 0450).
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Table 3 Ocean literacy questionnaire score for 2016 (Average = S. D.). Asterisk, p < 0.05 (Kruskal-Wallis

test)
14 244 3444 p*
(n=79) (n=96) (n=96)
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e - =Y - 3y S
| ff{ﬁ%ﬁ?‘% EEIL, REASRHEOETICEDEIEEINTE 14014 49414 44413
10 #TOIFEENCH T REZESZ EDNPTED 38+16 36=x17 43+13 *
19 W CEBTEET 5 LN TED 44+15 38+17 42+14 *
F2 ¥ D B IC D W T D FEfE
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Table 4 Ocean literacy questionnaire score for 2017 (Average = S. D.). Asterisk, p < 0.05 (Kruskal-Wallis
test)
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Table 5 Scores of each ocean literacy level for 2016 (Average = S. D.). Asterisk, p < 0.05 (Kruskal-Wallis

test)
RE - HH 1 4E4 24 3L p*
(n=79) (n=96) (n=97)
TS R 85.0+£24.0 829+281 85.4+24.7
ARVANLS
RS 398+89 383+10.8 40.0+8.1
SiHA 452+18.0 446+19.6 453+156
TR E
Fl #CcoiEEEE 126+34 11.6+4.1 129+3.0
F2 g 0 B i o T DR 135+£36 13.3+£38 129+32
F3 o xt 3 2 &k 137+3.2 124+39 13.8+29
F4 ¥ < OGNSR 92+34 96+38 96+30
F5 firic B4 % Hilk & B 6.0+34 57+32 55+26
F6 TR L Eattic oW THHT 2 7 6.3+3.3 6.3+35 6.3+3.2
F7 &R L AN ERICOWTHAT 5 59+3.3 6.0+35 58+29
F8 i & ORIfRIC O W TEIHT 3 /) 100+4.1 91+39 96+35
FO BRs & ARRE R IC D W AT 5 /1 78+37 78+39 8.1+40

Table 6 Scores of each ocean literacy level for 2017 (Average = S. D.). Asterisk, p < 0.05 (Kruskal-Wallis

test)
RE - JHH 14 2 4R 3L p*
(n=88) (n=76) (n=100)
S R 81.2+20.3 787+264 85.6+254
AN
PRAE S 392+78 36.7+11.3 404+97
A 420+148 419+176 452+181
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F8 if# L OREMRICOWTEIHT 3 71 8834 90+37 98+37
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Whitney U test, p < 005) 73, 2016 4E 3 4 &
2017 4 2 4E4:, SHEEIR A NERHE B Lo /)
FRHGEOHE CHRERICERLREN RN
7 - 7z (Mann-Whitney U test; 2016 4 3£ 45 p
= 0191, 2017 4 2 4£4E p = 0.136, 2017 4 3 44 p
= 0.107). Fig. 3F&FEE, SFFED ANAKE

HH Lo /NERHEED FTMRED L oEH%E
RL7bOTHD, AFEHZDELETIE 2016
139 H P 5IHH T (Fig. 3a), 2017 ££13 9 18
H 6 I8 H < (Fig. 3b) A /N ERH B & Lo/
FRESEOH TERERZNR 57 (Mann-
Whitney U test). A2 14E#& D 2 E4 T3, 2016
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Fig. 2. Total scores. a) 2016, b) 2017. A, students from “A elementary school”; Other, students from the other
elementary school. Minimum and maximum percentage of 4th instars are indicated by black lines, the box
signifies the upper and lower quartiles, and the median is represented by a short black bold line within the box.
Diamond shape shows average score for each group. Asterisk, p < 0.05 (Mann-Whitney U test).

a) b)
=
815 =l 815 fal
8 8 =] =)
3 . 3 =
510 =& 510 I
° °
<3 <3
o o
5 g5
2 2
< <
) 0
Fi F2 F3 F4 F5 F6 F7 F8 F9 Fi F2 F3 F4 F5 F6 F7 F8 F9
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Fig. 3. Average of scores in each subscale (F1-F9). a) 1st grade of 2016, b) 1st grade of 2017, ¢) 2nd grade of
2016, d) 2nd grade of 2017, e) 3rd grade of 2016, f) 3rd grade of 2017. Gray indicate students from “A elementary
school”, white indicate students from the other elementary school. Error bars represent standard error.

Asterisk; **p < 0.01, *p < 0.05 (Mann-Whitney U test).
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FFIEET 4HE T (Fig. 3¢) 2207 v—7
MTEMHE 51725 (Mann-Whitney U test),
2017 T RCOHEATER R EZR 6D -
7z (Fig. 3d). 3EA T2 2016 4, 2017 F L b i
9IEHHP 1EHHT 22D 7 Vv —THTENR SN
7= (Fig. 3 e-f, Mann-Whitney U test ).

£z B

TeE¥EEY 79 > — 3, CRFABTNRER
DfHIc BT AOER (B 23 X - B8 EA
W, BUafaEami i o, R &l GEic
Bikz, dICBEEET) o6 Ko Tws (1
HREMVET 54 7 v AMHEHT HEAET S v
g — « HARRMH, 2016). Z0ic khif 2014 FE
DOEFEDOFEEED S B 49 % HFICHEE L TW BT
XHETAFIC, 51 %25 HEIC BiEEE L T w7 W ilf [XHT R I
FEATVS, BAEERTUAOTICEATYS
the2 B I3 2R D 663 % T, RFENRE k- 72th
DR T 51X THBICEEE L TV 3 BAIEE
WA DT ITEA T 2H24E | 342Fo
290%% 55, TREMEY 77 —ff) Tk
N EBEO B & ARG R o BE M I o v CRE
70, FHENRILOEICEET 2 2B OfERK
L RIERBRICEERRBEREZR TR
(EERZFMIET 54 7 v AMHEREHETIE £
v & — « HARMHE, 2016), AREFFEFE SR AR
1% 2016, 2017 FE IR RIS Y H %2 &4 12

R SRERENTED, OR/NEBELRD 5 KR
M7 LR DRI L W R 5, F 7 E N R
ISR T 2 THICHTE L T 528, FXAD/N
L4 OD S B IIFHBICHERE L 2 wNEERIC H
b, I 1RIXMBICHE LIRRN R BERE 2 HE
L CwB/NERTHD, s DHENAKD
WO F I, WA ORI LY 7T v —
DEAZE I TE T 2 DICERAFITH %,

AWrgeciz EEY T —, & T 3
AR ZTERT 2880, L LTERL, TH
gty & TS, oI TWwE E LT,
2016 4F & 2017 FE ORGP O 2 EE D [FIE
VR L — Y —F v — MicE L EZ A THIH
H1y kb THES, ofBsEwlEAsdd, hn
AT EEICK 2 EVIZR s NR -7 (Fig 4).
TEfR S, oy, OB (B121F THEIZA
MAEE T 2D WRLETH B ([
11)) ¥ T 2 BIE (Fl 2 1E WEIEKY<Th s
FES(M12) i TRoRYTidxs, ME
DEEMNZEEDP L\, RFENRE 2o 7 L5
DIRGRE 755 (IH) IR E 15 EHH (AL 20
£ (2008 4E) 3 HAAR) Tid, HERE 5 224ED
[1HE] LT (1) Ky EoELOKT
E+t ol L ERAEREOB#EICOWTHETE
2551y LEHEINTED, #il [2HE]
TIREMARMI T(1) 7 MHROF L KEE L -
14 EtoMEeREoME, -, (2) HTHPED
BEEDKEZEIIOVWT, RO ExFBELEZLL

— 2016 &
-=-2017%

Fig. 4. The plotting form of the 27 questions for efficient evaluation of all students profile. Full line indicates 2016

and dotted line indicates 2017.
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3. %7, HESTRIENSE [2NE] 12 (2)
HAR DR 4 2 ihis 5 A 5 & 7 HAR o il
Rt (7) BARBREL T VR IcB g 7z HARDE
ToROE2BEREIE L L EDIC, ENOHESR
EDFs, g 2HEREEINTWS, (IH) 22815
EIGEM R (#h4) (H20 (2008) 4 7 HAaas, H26
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WKOWTIRA DI ENTEDHR N 23T
3H 20, BROBRLFARAHBIHE EELT
WARWARBELBETE RV, JEEEEL TV
THnial T, BHEZGHTHMHZERZ thE
WIEZATD, e didfiRs L M
BHS ) IMEWZ itk b, BEYTIV—, R
HEICEE T 23 R _BiZ 2 BERECHLD fH T
BHBEAS. 1 >HIRAFHOEE L EE%2HIE
T TN ENEDER I 22 FHEROFE O IAAIC
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TCHmT B EAL ik TE DR R Z H
E, ¥HDOBRZEZAL X RGHEEES
EREEN D,

A/NER IR CEMERMT7T00m 55 L v
SIHi RS L, 184D 5 64 £ CEBWLIG
B duink Uiz, T 2GR L8 2ERL T
W3 (BEDIKLTRY; 2015, 2016, 2017). K5
Foix CE LT 290cEECP Bl 2 H
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DEEXY THF, 2BHT 2 ENWBESD.
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4
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FAE L7 FeoGEIP - T2 (2013) 13/ FARAK
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(2012) 23BAFE L 72 TG 79 > — &
H UNFREFEIFENR) 2 ALt
HENCHD LA TV LR 2 W RIC 1) 2%
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AFERTY THEE S IcERA LN -T2 L,
ER - T2 (2013) ofERE—ET 5. 2ok
BEHEY 793 —D2O0DKEEZD S b THfi#
1) DB - A RIS T ORELE L TWw»5
EEZERDIENTESL, —H, KFEHREEFIC
B CHFLOTES) 2 &858 U 7o BB I AR AR
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51,

23 14 5
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Fig. 5. The plotting form of the 27 questions of students from “A elementary school” profile. a) 2016, b) 2017.
Thick full lines indicate 1st grade, thin full lines indicate 2nd grade, and dotted lines indicate 3rd grade.
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