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8 Shellock, R. I, et al. (2024). The nature and use of Ocean Literacy in achieving sustainable ocean
futures: A systematic map. Ocean & Coastal Management, 257, 107325.
9 Kelly, R., et al. (2022). Connecting to the oceans: Supporting ocean literacy and public engagement.
Reviews in Fish Biology and Fisheries, 32, 1-21.
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11 Gough, A. (2017). Educating for the marine environment: Challenges for schools and scientists.

Marine Pollution Bulletin, 124(2), 633—638.
12 Tbid.
13 Lee, J., & Hammer, J. (2011). Gamification in education: What, how, why bother? Academic
Exchange Quarterly, 15(2), 1-5.
14 Prince, M. (2004). Does active learning work? A review of the research. Journal of Engineering
Education, 93(3), 223-231.
15 Krulik, S., & Rudnick, J. A. (1987). Problem solving: A handbook for teachers (2nd ed.). Boston,
MA: Allyn and Bacon.
16 Kember, D., & Gow, L. (1994). Orientations to teaching and their effect on the quality of student
learning. The Journal of Higher Education, 65(1), 58—74.
17 Above n. 4.
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19 Keys, C. W. (1998). A study of grade six students generating questions and plans for open-ended
science investigations. Research in Science Education, 28, 301-316.; Wilson, J. T. (1974). Processes of
scientific inquiry: A model for teaching and learning science. Science Education, 58(1), 127-133.

2 Carson, J. (2007). A problem with problem solving: Teaching thinking without teaching knowledge.
The Mathematics Educator, 17(2), 7-14.

2 Ibid.

22 Kolb, D. A, et al. (2014). Experiential learning theory: Previous research and new directions. In R.
J. Sternberg & L. F. Zhang (Eds.), Perspectives on thinking, learning, and cognitive styles (pp. 227—
247). Routledge.
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%5 Caponetto, 1., et al. (2014). Gamification and education: A literature review. In Proceedings of the
European Conference on Games Based Learning. Academic Conferences International Limited.

% Hamari, J., Koivisto, J., & Sarsa, H. (2014). Does gamification work? A literature review of
empirical studies on gamification. In 2014 47th Hawaii International Conference on System Sciences
(pp. 3025-3034). IEEE.

27 Above n. 5.
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31 Rosenshine, B., & Meister, C. (1994). Reciprocal teaching: A review of the research. Review of

Educational Research, 64(4), 479-530.
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comprehension-monitoring activities. Cognition and Instruction, 1(2), 117-175.
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research project. International Journal of Teaching and Learning in Higher Education, 29(1), 17-32.
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13 EFEEEMIKAOBER - KRPARKEZ D _SCiRBUeF R ?

14 SBESRNEBERRZME?

15 M—REEBEsFRYETERRSFEBR?

16 EFNERERFRSFRBRBE NIMERMTER ?

17 S ESHIRN ¢

18 TIIM—ESFERRB =02 —HIBFYBRE TERM ?

19 SFEMR ERE—ROERANRERRNES - BFEESPARAWRRBNEST ?
20 ERABBRIRRGIIMESNE  DISETFHRER !

21 thIRELE —RERAEIRA RO R ZEM

22 RTHFREEXENSFERLMS BV FEETSFENEIRNFA
23 ANBTHESFRBETEZEMK SRR

24 ANEWEESFERTEHETBEER :

25 BEFBEARRNTEIFEMS  RESKITH :

26 ABIEERERITZFRIE :

27 ANERHERTBESRRMUESFRIE

28 A\BEBERSFERE RAMMYMUSUEEFERELUIREEEHEXR

29 FEVMEFENTIZENER THAENA !

30 —MEBFREMABEZMARERERS  FHEHNIFSFRBERXNELEMS :
31 BFRBHEBHNKERREEZTHESR .

32 EMEIISEFRBEEEEA,; At - TREFBEHNESES RS E SR ENNEEEEREER
33 ARBSMRIISE ?

34 BRESMRZEE?

35 ARABSMRAREEHE?

1R EHEA

10



¢?”P2W¢’ﬂﬁ§4ﬁ*%ﬁﬁ iiﬁ@&{m”ﬁ“ﬂ& 5

ZEBFTRCEFELBELT S FRERY B LR o BF gk
FOHEL LA A R D RER AL k&vﬁmw%aﬂ‘?ﬂ%iﬁw
o FoEd  TEAT SRR N E SRR § AT S o Y

N

piu)

(E)FLREERE

RO ABAET R ORE S 2 agaR I EF A Fg e AR
TReTEF M RFELE AELRESY AR - B Y Raese
B B RS s BB B e G B~ FIE B Vﬁiﬁ%;VﬁZ’ﬁﬁ FEEX
FA R ZEFARRT  RNEFAFY T BB ENELRDEY ¥

FARAD S RS SRR P ARR e FHBRBETREIEANY
A~ BWHAREEH e F 4 B A% > 22 A MRy o Y BV A
SERL )y

ERILI " PIECE R P S U S-S PR SVE £ 0 B R A

B B4R A LT RS R e R SRR e » SR

SRR AP LET RSP CHE R LIRSS L 2

AR o AR o BB EEFFNTRES o RIS - U E -

S AT HRAEREF AR AT UFEDE R KBS FHRERT LN

B e e L 4 A R R LR Ak R 4 R
Cels S iAo SE gk ALY S

AR S E AL BE R AN S R R A e e
(7o FE T e R PR E RO BRE AT A
BRI A RS e GRS AL DR @R F
WARZEY AL IF S F ARG R ORLLFET N AIL LRI
iz 1/%? AR IHGE TS EFREETE  RE S Anv GEF 0G0
Bk -

LREEREDTH AT RE S Z OSBRI HE L FRELY
4 N ¥ER FFB%%%~L:§]’EA%E_)§ PR «H/qg_ﬁ RIS RE R g B
RS LR AR A T R L 2 o

«

A

37 Elder, L., & Paul, R. (2020). Critical thinking: Learn the tools the best thinkers use. Rowman &
Littlefield.
11



~ KF FF 3 + % (Teaching and Research Outcomes)

(-) KEEEES S

AR ummg B BT Lo o TORSECERE vt
F B RORAE R LT 2 BHRAES L B SE > v AER
KEEFRENH - Flt > FEHORFEF > E3Ea e B higg s 0
ERAFEHWES LAHEF -

ﬁ%?”a’ ﬂ&&m“%—%éﬁoéir#ﬁ”ﬁiﬁ%ﬁﬁ

B Rl S T iy o BB

+ {7 e %ﬁ%ii?%ﬁ4ﬂw\% R el rpe it o Bk il
ki LB I 0 P REEAIER A L AT EEM
: © ) 1 F e w%;iﬂ%éﬁo@w BT A 8T S
- 21 ﬁmﬁﬁﬁﬁoéLﬁ#%ﬁ%J%iﬁmféﬁ$& VHAKET &
FHrOBREL e, o FHY FeuanRERgeLIEE HEERTER
FILRE  FR&RS FE RFEHENNLL D - Sdpdachgn}t » L
PR S STHLATA o BARY O FILT|E B0 AR R A A A B E R R
FOLE o RSN EHERT L ER O FATE - TRBET ARG T
ABE > 3 &§4ﬁwﬁ%?ﬁé EREFTREYE R 2L

S ana o B4 g~ R G kR d P ARE SR bk EER
BLBLITR: A LEY - I_’_”ig"; KEAE > 32020 # R F - ARH
ﬁ" 4
a1

)

S AL R E Y o R ﬁ—gga:%“f?g'r s B A PR N RORARS Lo
T~ BT B ETE F ARG B FfE > LR R %doP 58
KT H T S A R A AR R B BB (T S RS SR
o HAT MR A LA ABRRTHBELFRT 0 UEAE L

iR T e i

Rorb Sz SR FIRATEEA B AN 4 B R R 0 POV T TR
Ao R 2T LA REERIL L 2T S RPEF 25 B L xR
Fadko B3 FRETHE  HRORET P2k BNELS B AR BT 65

12



T REFTEFOFAT > FEPEFL BREEREER S IR A
BREBTLNROPESE S SRS PERERLGES S SRS A A
HrehE R AT o

BAART AL W AR KL ER AL AR pE N EARET
( Corporate Social Responsibility, CSR ) g R HE Y AL ¥
%?&wﬁ%’%‘ﬁﬁwﬁﬂ’%w&@wmﬁ%@ﬁiﬁﬁj %F&Q
FIAERAT CFTEET 0 NE B ARAEE S T T AR ARES
ﬁiﬁpi SRANHRBRBERT RSN E R ENAE T L £ 4 ¥ CSR
1 iFeg 4 3o

ARAKE S ZOREARELEN A OMB RIS FERARE o 84
AEHABEEH A SR HiudS NEES G mﬁtaﬁgo p e
- - {%—%ﬂpy}wﬁ%ﬂp%fﬁ&%ﬁfﬁﬂiw?@ HERRFF A R4
Rt 4 AEA BIRLFMEN S o - ERY RBRES LR REALT
XD EY A o

BRIEAAEPAMLNBERE A IEL 2 ERETRFERARE
o X FRZFREALEAFERBEE DR > VBT P AR R
A RET AN A BRI TR RRAIED > 80%F 4 (12 4)
WAER AEER 0 20%E 4 (3F3 4 ) R HAED o AR PR F] o KA
FALPp kg PHRGEFL BP AR BRAE T - R R ET
FenE ot > HAETIRG S - B R - E 4 RAM O RER 2k
YHEAEHFHE M R EHTEI L THRFRAPRE  FLFARSAM LD
ﬁﬁ?ﬁyf—aéiﬁiﬁﬁﬁﬁﬁ%’ﬁ%ﬁﬁﬁérﬁﬁwﬁwmwﬁ
BT SAAE o R EFRY §FAARFIERE 2 82 X IR RR
ﬂm%iéjwﬁlﬁﬁﬁ§4é**%%’ FRFELP AP AR BRNG
TR - A R EETIROE ERm > HAETRT S - Ko f2o

13



C)FLEVrR (I FAFVFSPR REFRLTR - FLF 5244

*f )

AFILBFELEISA S 2R ER 475 0 AN QL2 Q2 A AFA
Ao TR e 2 B S PR TR S AR 2 B R e £
fRAERMEERHEER > B (s i3 Ty s, 24 T8
—BLEE G 1A TR L0 - HREA 2 pEE LSBT A2
FORALE R RIS A LT HE AT o S HE RS A R BT AT A
Boo AWML FAHp P m A A RFRAERE OB IRLTE G - R

& ArAE(Q3-Q19) & 0 % % &m%ﬁai(%4&m\W - e
ﬁag&%?ﬁm&wﬂvéhi P a LR TIAERE e

P

Ei— e ERE(Q1-Q2)E Arah AT A L i 0 FILT|INA P IR A R
ZEFH O AR ERREL A RN o FH Mg et 34
e AT A L 8 A 0 MATTUEE o F 2 0 pEEL Y ERAE O AR
Y AR E o AR F?‘ﬂ Faaw@ o g s RRpFEH5 14 - 55K
FooBA A LA ERE M 3 EITE s B TR ARZ P - 2
L0 BT pARTALN BEFRY SR #Fiiif}:(iirgl 3)-

6 18
£ 16
J
S 14 &
%y e
= 12 %
o =
Ais & =3
g 103
= 8§ =
? 2 1=
—_ 6 o
a4 [
1
EERRRNRRI ik
0 2
SR O R 2 R R R oR o2 o2 o2 o2 2 %
HOE O O® O® O ® O O® ¥ O® O® O® O OH® W % R
# HF H £ £ £ £ F F F H H H F #
\ B C D E F G H [ J K L M N 0
THRF
()] & 3FHIF S QZAIPARIT S oA S

Bl 3 p TERE L aoakag 2 B B

25 B eARE B0 3AR S BRAT (Q33 2 Q35) 0 A=tz
BHATZ ZBEEBTF S FE2L > B LAY 2REFFE LS 3

ﬁ\;ﬁcég—-ﬁ’ﬁ )’}IFL,JJ—IE,;E.%*KP FAe g 4 5 PRE Y G B o
BRI A 0 K TARM o GBI B R B R R
%ﬁw;’QW%%wAaﬁﬂﬁsowﬁﬁ’iﬁﬁDﬁﬁggﬁ*ﬁw
B o SO F A KON FLA T $0(4o ] 4) o

14



2 14 %
& 12 .
2= 4 &
= 10 o
> 8 3
= 2 g
S| I =y
2 0

TR R R R R R R OR R O " 7 R %

E I = A W~ W+ N = V= V= W= V= VN = = W= W=

# £ £ F F F F F F F F F H H F

A B C D E F G H I 1 K L M N 0

THA

Bl 4 a3 gor & 2h2 BT

BREZA (Q2032 Q32) e » HAMEHE* 2 FE AL HY L i W
Mt dE (Q20 % Q26) 2 4 w it 4L (Q27 & Q29) £rpkia 5 #(LSI)11 3 3 7%
Frior*&Eade2 410 (Q301 Q32) it »T22F R 354 120
FARZL 1A fomd  T22F¥ 2R3 354 T2 FE 314
Q302 Q322 2Nt e MiEEpE - FHEFL BTG FX éﬂ
e RAEZ Tiofs Y il S A8 4 0 B o X FHEIERR A 654
Mmooy 9 R pf:‘ﬂ AL IR EF R B A 42 A (Ao B o

BEREAZ TERFEGMBBRPN FEELAIT - FRINF 2 SRS
BRipb 2 AR > BRSO RPN ARMZ L AT AP MG o F 7 a0
é{’¢%%B¢W@ﬁﬁﬁiﬁﬁ§ﬁ’Eﬁﬁ%ﬁiﬁﬁﬂﬁﬁiéwﬁ
B o

AT TR o A F A AR 2k g AR RE L AREAE Y

BACEHERFA- K> FRTBRILF CAER T HARKS - 2 - L4

MT o iR el B > F FEEF LR I BER ERY
e A T,;ggé%_}_;;g_ rr-ﬁ] % mﬂf{*gw % n%;' f‘éf;{gp‘_:- n—h-ﬁ =T ﬁviﬁﬁ(—gr—r

) -

15



o 6
& 6 &
W it
w 50 e
o 1 &
#0990 "
[N ] [{g]
@ [
T 50 T
(=] e
[ ] ()
[arg =

== =N

= (S}
o i g I
o e 5 I
e b e
e g
o M 5 b I
= ¥ %
o M 5

= (S

s E=y = Ey = oy E=y E=y

& #F % # F #F # #

\ B C G 0 1 K M
LA

w— AR gy e— AT

Bl 5 AL R AT 2 Sfe & 2h2 BE U

-

INKEEEES pEREREL Y 28 kT
ESERLSE T SEECERN DR

FAA TeprifpdFy- BESRERORZL S 05 Lma L (54r
LT A ARNES

F2 B TR r LGN AL R FIE Fldogt > AP L pRT78E
Fagroaem Lo - Bafshs 3 a 2 mf2 o g7 Fas
PREGFIRFIEZ - c RESRA PV A AINA RS BHE L S AR
WA AR BT B o

F2C: TREFEPSPEPHLIRFPRT > RF T3RRGO T
i Rd 100 £ > &2 w DRIEAeh R o

FAR7HEIRS

T

10

8
Bk 2 EES T == (1 B AR (P — R

' A Adtsade)
—0—OF R MR A (B — Rk
B Ak Adrdade)
BEWS ik =
T

Bl 6: KF2HHFY Sr2x 24 M4 2 B

R o PRHE i F L IGE R AR R 4 b B o i IR R R
REES T EE RS Y I s i L E RS RS
oo BB RGHEING o F L AB IR F R S LY SRR A kg

16



BT FLGRT LR LIH B RT LRSS TS
#F 20 24 kfﬁ‘(ﬁmp\ Kool VR EARIEER A 4 5 1 &Jz#;t,d#ug.]
BLT G REFF2 L RHEAN Aajuird s A ERF S &\—ﬁrﬁ R

Il

1

B

2

o

-

() KFREF L
AEEHGFERY T - ARE P E DR KFOREFRBZEF
Lo T

L. AT hthT M2 KT B3RAZEBE 2@

ERPBERES 3 JWJ dhs R B AP BT Jﬂﬁﬂﬁv?&%:@ B iy b
HPEF M RERFFARERE N2 52 AFV o g §F P
FEEge 2t AP HFFFEE L LR DR ?’uérf%%g;ﬁéﬁ » B IRTE KR E
F AR B AA AR PR A RS Y A Bl o

2. }EF 2 HRELEL T BRA R G e E

SRR iR & A R A T ﬁﬁﬁméﬁ$%§4*
Faow s SIEREABOE T > IRF 2 AE PRI F I Bt b

4o THBH - FARPKE R AN EE YW T G ook o R4rk &
TR KE SN L RpE L E - Sk EiEE S o TP
FoRAARRD]  FEF P GG AR SERE SN R AEFY

%‘g‘ 3:&"‘5/\/4 /LF! /}}—ﬂff’ m‘zﬁ"t‘f Eﬂﬁ# o

3. B VR P EFBARTRE Y 345

kAR R EiEARY 0 4 BIEFR ﬁslrﬁiw*e o AH H B A - B eikir b FE
S R BEER RPN B C FATYERN B 2 o AR I - AR
W~ 22 Equ,\‘_;fq.zg_)\'ﬁ “"ii?i" FERRE A VA H AR 0 &Y
B ahariiitd o

-

232 8 R (Recommendations and Reflections)

KFER SV v IFF s FRAAM TSR LR LS ¢ 54 - T
Ao B ARE T 6 XFEF L HERFLS AFHFERRESFT » G R - WA
WA G FRE A 2 Tiofdr Y mfdpit o &FT»@‘F}W’%‘% R AR B
P SEERY BRI R E B3 ARRALR > o B B iEER Y G

HAZB o R o> ZF B AERY AP B FTRIEF B - F1Z MR
R E 2P AE o PR R E TR E] R FE O R o Wi
w0 UNESCO & aE 4 &= < RAG P v 2 2 QIR G A f RFR

17

-

TN



%o ma -;a e %z r@frmm@ rﬁi? m:”s ﬁi’;ﬁ o :‘fi i % *2 F‘
1@1&4ﬁw€%<mzi$ﬁﬁw’¢ﬁaum4@%ﬁ%éﬁéﬂ”hgéiﬁ
AR SRR R Y E S AN L L O A
ROUOFEPEDRAH TP AAGFETYERY L RIEERPEHRGT A
FAARG M® TRY NS ERSEH 0 RIS AP F GRS
HILE S AR EFARR A RAYRAR 0 - 2 6 T RH TR SR T
AR R AL T - 0 RURHA R AT S B AT
(- S Al RS

“~${¢f&@ﬁﬂmw9

3 miz s 2~ L KF (2022) BAFBEIBDEY 22 1 HFFEF Fohis
WY o I Y 5755 111-131

T HE o EARE (2004) FE G EEEY BEHEREEY SRR P F E
FF oo AT uE AR 0 18 2342 -

3k 3} (2007)c 7R A gt P KT FHMA BT - KT AT EFREY

» 3(3) » 127-164 -

%?E\#%%<ﬂmno%%%%%éﬁ@%i%%*?%?ﬁﬁiwm&@

ToBAKT AFEHF —HvEg 35132

Wi (2020) - ARBARTL  F e ¢ TRAEAE SEL - LS R
R 7S SO JEAE

Caponetto, 1., Earp, J., & Ott, M. (2014). Gamification and education: A literature
review. In Proceedings of the European Conference on Games Based Learning.
Academic Conferences International Limited.

Carson, J. (2007). A problem with problem solving: Teaching thinking without
teaching knowledge. The Mathematics Educator, 17(2), 7-14.

Elder, L., & Paul, R. (2020). Critical thinking: Learn the tools the best thinkers use.
Rowman & Littlefield.

Fyrenius, A., Bergdahl, B., & Silén, C. (2005). Lectures in problem-based learning—
Why, when and how? An example of interactive lecturing that stimulates
meaningful learning. Medical Teacher, 27(1), 61-65.

Gough, A. (2017). Educating for the marine environment: Challenges for schools and
scientists. Marine Pollution Bulletin, 124(2), 633—-638.

Hamari, J., Koivisto, J., & Sarsa, H. (2014). Does gamification work? A literature
review of empirical studies on gamification. In 2014 47th Hawaii International
Conference on System Sciences (pp. 3025-3034). IEEE.

Ilowsky, B., & Dean, S. (2023). Introductory Statistics (2nd ed.). OpenStax.

Kelly, R., Kelly, R., & others. (2021). Connecting to the oceans: Supporting ocean
literacy and public engagement. Reviews in Fish Biology and Fisheries, 32, 1—-
21.

Kember, D., & Gow, L. (1994). Orientations to teaching and their effect on the quality

18



of student learning. The Journal of Higher Education, 65(1), 58—74.

Keys, C. W. (1998). A study of grade six students generating questions and plans for
open-ended science investigations. Research in Science Education, 28, 301—
316.

Kolb, D. A., Boyatzis, R. E., & Mainemelis, C. (2014). Experiential learning theory:
Previous research and new directions. In R. J. Sternberg & L. F. Zhang (Eds.),
Perspectives on thinking, learning, and cognitive styles (pp. 227-247).
Routledge.

Krulik, S., & Rudnick, J. A. (1987). Problem solving: A handbook for teachers (2nd
ed.). Allyn and Bacon.

Lee, J., & Hammer, J. (2011). Gamification in education: What, how, why bother?
Academic Exchange Quarterly, 15(2), 1-5.

Leitao, R., Maguire, M., Turner, S., Arenas, F., & Guimaraes, L. (2022). Ocean
literacy gamified: A systematic evaluation of the effect of game elements on
students' learning experience. Environmental Education Research, 28(2), 276—
294.

Mallick, O., Tsang, E. P. K., Lee, J. C.-K., & Cheang, C. C. (2023). Ocean literacy
assessment: A systematic review of ocean literacy scales and instruments.
International Journal of Environmental Research and Public Health, 20(6),
4785.

Nold, H. (2017). Using critical thinking teaching methods to increase student success:
An action research project. International Journal of Teaching and Learning in
Higher Education, 29(1), 17-32.

Palincsar, A. S., & Brown, A. L. (1984). Reciprocal teaching of comprehension-
fostering and comprehension-monitoring activities. Cognition and Instruction,
1(2), 117-175.

Prince, M. (2004). Does active learning work? A review of the research. Journal of
Engineering Education, 93(3), 223-231.

Rosenshine, B., & Meister, C. (1994). Reciprocal teaching: A review of the research.
Review of Educational Research, 64(4), 479-530.

Ruiz-Pérez, M., Gelcich, S., & others. (2011). An institutional analysis of the
sustainability of fisheries: Insights from FishBanks simulation game. Ocean &
Coastal Management, 54(8), 585-592.

Santoro, F., Santin, S., Scowcroft, G., Fauville, G., & Tuddenham, P. (2017). Ocean
literacy for all: A toolkit. UNESCO Publishing.

Shellock, R. J., et al. (2024). The nature and use of ocean literacy in achieving
sustainable ocean futures: A systematic map. Ocean & Coastal Management,
257, 107325.

Tenny, S., & Hoffman, M. R. (2022). Median. In StatPearls. StatPearls Publishing.

United Nations. (2023, November 22). Sustainable Development Goal 16.

Wilson, J. T. (1974). Processes of scientific inquiry: A model for teaching and
learning science. Science Education, 58(1), 127—-133.

% ~ %t (Appendix)

-
o

19



