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Abstract

The ocean plays important roles not only in the global climate system but also in the global material cycling through biogeo-

chemical processes, and has close relationships with the daily lives of people through fisheries, marine energy and resources,

ocean transportation, marine sports, ocean relaxation activities, and others. The Ocean Literacy movement began in the

U.S. in the early 2000s, and has recently become international as shown by the Ocean Literacy Portal website operated by

IOC/UNESCO. In Japan, the present national standard course of study at elementary school has not given any room for

ocean education while the Oceanographic Society of Japan (JOS) and 34 other academic societies/committees gave a proposal

entitled, “On the Setting up of a class named, ‘the role of Ocean’ in the national standard course of study for the 4th grade

students in the elementary science education” to the Ministry of Education, Culture, Sports, Science and Technology (MEXT)

in April 2016. In the U.S., aiming to serve as a community-based measurement tool that allows the comparison of levels of

ocean knowledge across time and location, the International Ocean Literacy Survey (IOLS) project has been started since

2015. Fauville et al. (2018, https://doi.org/10.1080/13504622.2018.1440381) published the results from IOLS Version 2, and

the English version IOLS Version 4 was finalized after reviewing the English IOLS Version 3 by IOLS Advisory Board consisting

of international marine researchers, communicators, teachers, and psychometricians. The English version of the IOLS Version

4 was translated into 14 languages (Catalan, Chilean, Dutch, Greek, Italian, Japanese, Korean, Polish, Portuguese, Simplified

Chinese, Spanish, Tagalog, Thai, and Traditional Chinese) and its field testing was conducted during February and March 2019

with nominal 6945 participants worldwide including nominal 567 participants from Japan. In collaboration with IOLS Version

4 field testing, JOS and the Marine Learning Center took part in correcting the original Japanese draft of IOLS Version 4,

sponsored IOLS Version 4 field testing, and made a wide campaign to high-school teachers through sending recommendation

letters to academic societies and other ocean-related organizations.
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?IH@CB9:K
F9:
E:BI@FB
NE;D
XQRT
r:EBC;>
UJ
=>K
F9:
\>G@CB9
M:EBC;>XQRT
r:EBC;>
a
L=B
NC>=@Cs:K
=NF:E
E:MC:LC>G
F9:
\>G@CB9
XQRT
r:EBC;>
̀
HA
XQRT
hKMCB;EA
t;=EK
<;>BCBFC>G
;N
C>F:E>=FC;>=@D=EC>:
E:B:=E<9:EBJ
<;DDI>C<=F;EBJ
F:=<9:EBJ
=>K
?BA<9;D:FEC<C=>BP
89:
\>G@CB9
M:EBC;>
;N
F9:
XQRT
r:EBC;>
a
L=B
FE=>B@=F:KC>F;
ia
@=>GI=G:B
̂Y=F=@=>J
Y9C@:=>J
uIF<9J
vE::lJ
XF=@C=>J
]=?=>:B:J
w;E:=>J
W;@CB9J
W;EFIGI:B:J
TCD?@CNC:K
Y9C>:B:J
T?=>CB9J8=G=@;GJ
89=CJ
=>K
8E=KCFC;>=@
Y9C>:B:_
=>K
CFB
NC:@K
F:BFC>G
L=B
<;>KI<F:K
KIEC>G
o:HEI=EA
=>K
f=E<9
UVix
LCF9
>;DC>=@
jxan?=EFC<C?=>FB
L;E@KLCK:
C><@IKC>G
>;DC>=@
njy
?=EFC<C?=>FB
NE;D
]=?=>P
X>
<;@@=H;E=FC;>
LCF9
XQRT
r:EBC;>
a
NC:@K
F:BFC>GJ
]QT=>K
F9:
f=EC>:
R:=E>C>G
Y:>F:E
F;;l
?=EF
C>
<;EE:<FC>G
F9:
;ECGC>=@
]=?=>:B:
KE=NF
;N
XQRT
r:EBC;>
aJ
B?;>B;E:K
XQRT
r:EBC;>
aNC:@K
F:BFC>GJ
=>K
D=K:
=
LCK:
<=D?=CG>
F;
9CG9kB<9;;@
F:=<9:EB
F9E;IG9
B:>KC>G
E:<;DD:>K=FC;>
@:FF:EB
F;
=<=K:DC<
B;<C:FC:B=>K
;F9:E
;<:=>kE:@=F:K
;EG=>Cs=FC;>BP



�������� ���	
���������������
�
��
��	���
�����������
�������

 ����!�����	���	����"���������������"����#�$�	%�"���&'�()*�+,�-��))��.�+�����//�0*�1#�/��)��/+�#2�2.�103�4$�����(��	�3�	������5(��	� *��*�

62+262702�89:;<
=>?@><
A>
B>
8C;;CDE<
F>
@CGHIJJ:<
C;D
8>
KLMC;N
OPQPQRS
TUMVI;N
LUWCMD
C;
I;L:M;CLIU;CJ
CXX:XXY:;L
UZU[:C;
JIL:MC[ES
\CJIDCLI;N
I;XLMGY:;L
WIL9
]CX[9
Y:CXGM:Y:;L
YUD:JO9LL̂XS__XLCLI[̀>XaGCM:X̂C[:>[UY_XLCLI[_bcdQ:QdCDPefbdZcCCbZ̀bgZ_L_bDeebeQPdeegQ̀bPDhdi:D[:_̀bdPbbciPQdPd_jklKmnopBn]BPQPQ>̂DBY:MI[C;
nDG[CLIU;CJ
]:X:CM[9
BXXU[ICLIU;
OBn]BR
C;;GCJ
Y::LI;N<
KC;
@MC;[IX[U<
8B>@CGHIJJ:<
F><
8>
KLMC;N<
A>
B>
8C;;CDE<
C;D
=I;N?@C;N
89:;
OPQ̀cRS
q:H:JÛY:;L
UZ
L9:
j;L:M;CLIU;CJ
k[:C;lIL:MC[E
KGMH:ES
Y:CXGMI;N
V;UWJ:DN:
C[MUXX
L9:
WUMJD>
n;HIMU;Y:;LCJ
nDG[CLIU;
]:X:CM[9<
\UJ>
Pb<
Pgf?Pig>9LL̂XS__DUI>UMN_̀Q>̀QfQ_̀gbQhiPP>PQ̀f>̀hhQgf̀
O9LL̂XS__DUI>UMN_̀Q>̀QfQ_̀gbQhiPP>PQ̀f>̀hhQgf̀RKC;LUMU<
@><
K>
KC;LI;<
F>
K[UW[MUZL<
F>
@CGHIJJ:<
r>
sGDD:;9CY
OPQ̀fRS
k[:C;
JIL:MC[E
ZUM
CJJS
C
LUUJVIL
Ojk8AC;GCJX
C;D
FGID:X<
fQR>
tonK8k
kZZI[:
\:;I[:
C;D
]:NIU;CJ
uGM:CG
ZUM
K[I:;[:
C;D
8GJLGM:
I;
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Fig. 1 Gender distribution of 
participants

Fig. 2 Age distribution of 
participants



Fig. 3 Participants from each of 19 prefectures.



Fig. 4 Participants from each of top 14 high-schools. Red circle 
indicates the high-school not established for fisheries education in 

the beginning. 



Fig. 5  Total number of questions answered by respondents. Only 378 
out of 462 respondents answered all 82 questions. 



Fig. 6 Histogram of percentage of number of questions which 
respondents selected correct answers. 86 persons selected correct 

answer in 50-55 %  of questions they responded (not all). 



Fig. 7a  Histogram of number of questions which respondents selected 
correct answer. 



Fig. 7b  Histogram of number of questions which respondents selected 
correct answer in Q1-40 (left) and Q41-82 (right). 



Fig. 8  Question 
numbers of Q1-40 
(left) and  Q41-82 
(right) sorted by 
the correct 
answer ratio, the 
percentage  of 
persons who 
selected correct 
answer out of all 
persons who 
responded to the 
question. 



O21 Both land and ocean provide space for organisms to live. How 
much of Earth’s living space is found in the ocean?

54: Only a little bit (less than 10%).
151: About half (40–60%).
209: More than half (60–80%).
38: Nearly all (more than 90%).
10: No response.

O16 Where did most of the oxygen in the atmosphere originally come 
from?

48: Released into the atmosphere by volcanos erupting.
69: From interstellar gases when the Earth was first formed.

281: Released during photosynthesis by land plants.
55: Released during photosynthesis by marine organisms.

9: No response.

Answers to the five questions with lowest  correct 
answer ratio in Q1-40 (No. 1)



O20 There are over 30 major groups of organisms (vertebrates, 
arthropods, molluscs, etc.) on Earth. Where are most of these 
major groups found?

52: Most are found exclusively in the tropical rainforests.
234: Most are found on both land and in the ocean.
106: About half are found exclusively in the ocean.
58: Almost all are found exclusively in the ocean.
12: No response.

O26 Which of the following marine ecosystems is the most important 
nursery areas for many marine species?

240: Coral reefs (reefs formed by living corals).
71: The deep sea (more than 100m below the ocean surface).
77: The open ocean (away from the shoreline).
61: Estuaries (where rivers meet the ocean).
12: No response.

Answers to the five questions with lowest  correct 
answer ratio in Q1-40 (No. 2)



O31 Scientists are discovering that more species than they expected 
live in the deep sea. These discoveries are only being made now 
because:

98: environmental conditions are causing species to migrate to 
the deep sea.

185: deep sea species evolve more rapidly than shallow water 
species.

95: shallow water species have been overfished.
64: scientists are just beginning to explore the deep sea.
20: No response.

Answers to the five questions with lowest  correct 
answer ratio in Q1-40 (No. 3)



O80 There are different seasons throughout the year because the
ocean absorbs much of the heat from the sun.

152: FALSE
268: TRUE

42:  No response 

O78 People who live near the ocean contribute more to ocean 
acidification than people who live far from the ocean. 

160: FALSE
256: TRUE

46:  No response 

O66 Humans use the ocean for transportation. 
240: FALSE
175: TRUE
47:  No response 

Answers to three questions with lowest  correct 
answer ratio in Q41-82



Fig. 9 Question 
numbers of Q1-40 
(left) and  Q41-82 
(right) sorted by the 
number of persons 
who selected no 
answer. N = 462.



O34 Absorption of carbon dioxide (CO2) by the ocean has a direct 
influence on which of the following?

106: The greenhouse effect and dead zones in the ocean.
100: Acid rain and harmful algal blooms.
110: Acid rain and ocean acidification.
124: The greenhouse effect and ocean acidification
22: No response.

Answers to the four questions with largest number 
of no response in Q1-40 (No. 1) 



O36 Which of the following is true about ecological relationships in 
the   ocean?

164: They are very similar to those on land, including similar 
food web, life cycle, and symbiotic relationships.

97: They are mostly unknown since so much of the ocean has 
not been explored.

73: They are mostly very simple compared to those on land.
107: There are unique features of food webs, life cycles, and 

symbiotic relationships in the ocean that are not found on 
land.

21: No response.

21

Answers to the four questions with largest number 
of no response in Q1-40 (No. 2) 



O37 Which of the following is true concerning the exploration of 
the ocean?

73: People have been exploring the ocean for thousands of 
years and most of it has been explored.

93: Almost all of the ocean has been explored in the last 50 
years because of new technology.

178: Most of the ocean is still unexplored despite improvements 
in technology in the last 50 years.

98: Most of the ocean is still unexplored because scientists 
focus on the areas where most organisms live

20: No response.

Answers to the four questions with largest number 
of no response in Q1-40 (No. 3) 



O31 Scientists are discovering that more species than they expected 
live in the deep sea. These discoveries are only being made now 
because:

98: environmental conditions are causing species to migrate to 
the deep sea.

185: deep sea species evolve more rapidly than shallow water 
species.

95: shallow water species have been overfished.
64: scientists are just beginning to explore the deep sea.
20: No response.

Answers to the four questions with largest number 
of no response in Q1-40 (No. 4) 



O82 Transfer of heat between the ocean and the atmosphere drives 
global circulation of water and air and can cause storms around 
the world.

157: FALSE
256: TRUE
49:  No response

O81 The water cycle is powered by the transfer of heat between the 
ocean and the atmosphere. 

146: FALSE
267: TRUE
49:  No response

O57 Humans depend on the ocean for nuclear fusion.
272: FALSE
142: TRUE
48:  No response

Answers to the three questions with largest number 
of no response in Q41-82. 


