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42 % ;%1% Adopted a Float, George Matsumoro
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1. George Matsumoro, Monterey Bay Aqurium, “f TRIEER Y BB LT
A E S E 144" Adopted a float” 3% - P G ABFR
(Mg 2moig v )y g5 -
2. Sasha Francis, Gulf education & Outreach Manager, National Marine
Sanctuary Foundation - *# HEGIEMS o FREE R Y S ORE S B
Il SRR IES < e
3. Kk p s 2-n NGO 25 Watoto

Z o~ ER

o AV e TR

I Z22-REFSEESHAFFETORT > A F2 AFIDRERY
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2. AERTFRBTEMRD FKTEADNKT & HAKETE AT 0 5
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3. BB 4f $RP #1544 Miniboat - "Adopted a Float,~"Blue
School | EfiFH & > ®A A+ 2 2sf ¥ > L FE R FI 8L
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2. NOAA 2% Float = i#+14 % Float 0% 4

3. 7 % 4 %3%" Eugenie Clark ehk A4 #°L = &
4. NOAA /®=ia 2 4773 §F 5 ? WHZANLEE

5. CWPPRA eja glicgk | £ p

6. #iFEE % ﬁ*éﬁﬁé B

T. WER7 44— 5k

8. 3% Louisiana /&% g & - {

9. Nautilus B#g5ihe 7 BIBT 2 Ky £2d 7 BB/]
10. & b & # & 5§ ~ (Let’ s get storm strong)
11.Louisiana * g 3 %

12. % % » % % » v 3§ ~(Discover Bays & Estuaryies)
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NOAA EF a3z F T

NOAA = & L 5 FAL

5 EERTH

B3 AERRIBT -

"A sea of possibilities - see yourself as an ocean explorer"

Bifh = Linih HIFE R - B OUPE LR

M@ v 5 ek
AERPTEE)
Tk chihd f LR EAPRER SRR A TRt &R
AR E A BT S HR B LA

"Making waves in STEM with Discovery Hall Programs" ¥ 33 :
% 18 Discovery Hall 3+ % % STEM 4g 38 jicd= it i | 487
ATg P Hanige > @R ]

Coastwide reference monitoring system " 2/ A%+ TRl a3, #HE’
Marine microplastics primer for extension professionals " %3 R &
F AR s ERcE ¥ 4 Bl Rae Quadara
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Sel i i :
ECt_ Milestones in 20 years of Ocean Literacy
20!;5 First ed ition of the Ocean Literacy Guide published
2007: International Pacific Marine Educators Network {IPMEN) forms; Taiwsn OL policias
2008: First Ocean Education Fair in Chile; lapan Symposiurm on Ocean Literacy
2010: Ocean Literacy Guide translated into Chinese and Partuguese
2012: First conference on Ocean Literacy in Europe; EMSER forms
13: Galway Statement signed; Canadian Network for Ocean Education (CaNOE) forms
015: Asia Marine Educatars Assaciation {AMEA] forms; Ocean Literacy in Canada
conference, European Commission funds twa Ocean Literacy projects in Europe
2017: Korean Qcean Literacy; Belém statement signed; National Ocean Conference in
Bangladesh; UNESCO Ocean Literacy for All; 1st 1 n
2018: African Ocean Literacy Network, Ocean Literacy ttalia, Swedish National Netwark
for Ocean Literacy, and Canadian Ocean Literacy Coalition {CoLL) form
2022 2nd UN Ocean conference !
2024: State of the Ocean report; Vision 2030 White Papers; Ocean Decade
= conference; Venice Declaration for Ocean Literacy in Actlon

Payne £ L 3 5|2 X% £ ch 2T % >
KR BRI EREZ X0 E E42(6 2
29 p)

BT 20 # s X2 & 4ad and
E2mm>6? 29p)
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Recent Key Documents

Challenge 10 StOR Vfenice Declaration

SIATE OF THE
CCEAN REPORT

2024

—

Vi ES
DECLARATION.

cpusbe T80

Formal and Informal Education

EDUCATIONAL
it )
|
ol 8

—_ i
| = COMNECT

X Hs
 Dluescheals| B3

« Challenge 10: Develop a Global Blue Schools MNetwark
StOR; Seek nationally relevant ways to include ocean literacy in curriculum and
develop resources to support inclusion of ocean literacy in both formal and
informal education
Venice Declaration: Develop 2 solid an

Venice Declaration:
formal and non-formal aducational systems for al

d adaptable Ocean Literacy framewerk for
| stakeholders

P M2 AEERAELE =B
it :Challengel0, StOR, Venice
Declaration(6 * 29 p)

EALA B LR A E R P ALY
IR AT MR AT D R
22 B v (6% 29 p)

Cassie 3¢ % Miniboat .3 & & 4 ¥ 1u
BRES A SRR B LR
E(6 7 29p)

%% Miniboat ¢k itiE#2 > @ &
2AEOPBEEEG Y 29 )

OPPORTUNITY: STEWARDSHIP

ExmnpbﬂhanNaT

4 EDUCATIONALPASSAGES

o AE 4 ¥ e RaiEs > Taiwanfl v
MahiMahi, Cassie #r#« % i Jg &4 %
g (6% 29p)

P AN SEAERE 0SS B
gk (6% 29p)
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Climate change anxiety is caused by

e |nvisible, abstract, complex

(can't understand it)

e Can't do anything about it

(low self-efficacy)

Craig# p #3% 4
EAW o A H B A 5T R
WL R

EReaiomEF: Tfggd, 5
FIRRAFR P AHTRERE

(6% 29 p)

Two practical remedies

Qutdoor Learning to
reconnect with nature

Instruction for conceptual
understanding of climate
change science and action

Outdoor learning

® 20%-25% of school hours
learning outdoors:
o Green schoolyards
o Walking field trips
o Longer field trips
o Overnight outdoor
science school

,

G SR S L &
(6729 9)

Ocean Sciences Sequence Overview
Grades 6-8

Unit 2: How does carbon flow through the
ocean, land, and atmosphere?

Students learn:

= Carbon flows in Earth's system through respiration,
photosynthesis, absorption, decay & combustion

- An imbalance in carbon cycle from burning fossil fuels

. An increase in CO2 in atmosphere increases COZ in tne
ocean

. Increasing CO2in the ocean causes ocean acidification &

affects organisms

Ocean connectedness & conceptua| understanding

® Greater self-efficacy

® Climate action

#® Decreased climate change
anxietyl

0SSG3-5 2k 3oz ss i & 2 2\ {3 chpg 5% >

M 0SSG6-8 & & alime s I enifg ok o

E-E@r i iR RFnix6?
29 p)

fRia A B AP B 3%
\?,l‘lﬁ,lfi’ﬁfl’% FH o F
CizwBeanEm(6 Y 29 p)
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Four Areas for Potential Impact:

* Policies
Professional Learning for Educators.

Framing the Conversation around Climate Change
= Pathways for Action

g2 pe (6% 29 p)

Sara & 3 A b7 RLALT % 5 R

ﬂ/I\j\ ;}g\-"’ rﬂig T %]l‘&%?:ﬁ’ f"%%
FW—}‘—J—FF, ~ f‘rfrvmxk,{“‘(ﬁ 3 29

p)

Palicies Supporting Climate Resilience Education

NEXT GENERATION

CIENCE

STANDARDS

hitpedferany extganiscience orgl

hitps:Jloercommans orglooursewareiBizG

Too|s for taking action: Climate Resilience
Toolklt & Activity Book

Installation of Rainwater Gardens and Shoreline
Restoration

KEA* R -RaNTHE B BT (6

Youth Climate Action - Examples from the Wild "
Center

Example Climate Action Projects

1929 p)
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Gireat Results
The Numbers Speak

A
i \ " : = dleacher
workshops
s Hopen demo
Tessons
= » Science Festival
withover 1000
parlicipants.
s More than 3,100
students

Deltas grow and shrink naturally,

the Delta Cycle (Roberts, 1997

e 0
ACTIVE DELTA

One Geologist’s Perspective on the
Mississippi River Delta:
Past, Present, and Future mmnﬁ;m
BARRER ARC
15U Bepartment of Geology and Geophysics

S I A i Sk S 2L(6 7 30 p) AN P R R

iz an it of math, on wi vironmental fis]

What is a river delta made from?
Where does that material come from?
Why does that material settle down where it does to form a delta?.

What forces can change the shape of a delta?

1iment Supply — Sediment Erosion)
Sea Level Change

et R T iz A e HEFRF R APATEERTES L
(6% 30 p) Mg eE? (67 30 P)
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PO o 3 TR
JUEREREA- Rk 8- SRRt W= B2
®Y e * (67 30 p)

M= JSA

|
smemgmpm Blue Schools |
www.usablueschools.com

% = :# Meghan Marrero 7|4 # 4 &
Fd¢ FRyppaEd (67 30 p)

her 2RES TR R
(67 30 p)

Deepwater Harlzon Restoration:

lew are involved
i 2010 ol spil Impacts.
[} un\ hablmn ook (Ike?

Sasha igAm Wi 735 %
(67" 30 p)

-fé?, » 1A 7]( E%frfﬁ#%m@; 7T
(6% 30 p)
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All Educational Resources Page

marinesanctuary.org/MDBC

* Follow along on your computer if you'd
like or bookmark the page

® Click "Dive Deeper” to download now
ce you can't preview this large file

® More resources will be added thmugh the
Fall, including book & animated series

#*&"#

Ocean Affairs Council

. 6 BF. ent led
awdrded for restaration
a compr

18 ork ed by NOWA 0 DEpITETL o |
the Interior in <ol
d with
- <& components eanducte:
Uhe Nt vare Sancuar Foundation

What Do Mesophatic and Deep Benthic
s (MDBC) Look e?

©20ne: 50m ~ 300m / ~160ft 10 ~1000ft

Mesophotic and Deep Benthic Commuy ties (MDBC)

Mesaphotic benthic 20Ne: S0m — 300m / ~160f 1 ~10001t

Mesophotic and Deep Benthic Communities (MDBC)

Deep Benthic Zone: >300m

Mesophotic and Dee
WHO?

* NOAA
©  NMFS: Office of Habitat Conservation & Southeast
Fisheries Science Center
NOS: National Centers for Coasta| Ocean Science &
Office of Nationa| Marine Sanctuaries
NESDIS: National Centers for Environmenta|
Information

USGS: Wetland & Aquatic Res search Center, Eastern
Ecological Science Center, Pacific Coastal & Marine
Science Center, Woods Hole Coastal & Marine Science
Center
© BOEM: Division of Environmental Sciences, Gulf of
Mexico Regional Office
Many other partners: NMSF, Navy, OECI, Smithsonian

L]
NMNH, universities, museums, aquariums, and more!

(6 30 p)

]

%’.
S

tEATEHLFH (67 30P)

2k gl

1%
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Educational Resources About Deep Corals & Restoration

Lesson Plan; Coral Creationg 3

PosrRAspme 55 thkd3 8%

LR T 06 30 0)

gens 2 w146 (6

30 p)

ﬁ

303)

Design Standards Based Curricula with Area

Teachers

Charlene Mauro % %
ey e 3V B on

/fﬁ‘./‘* /3‘%‘]' §
@15)

LT O |
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DREL 3
& b Post |
B 3 Impressions

THE 2

*; SECOND RULE

The number of times your content
was on screen.

Interesting findings:

Facebook achieves higher impressions for
graphic materials compared to Instagram.

Flyers and event information dm"hu
engagement, as they are more to

shared by followers, appearing on their friends’
Ppages.

L i

FoAs o whE FERG

IG fo FB L 2L & 43 » 1G

(72 1p)

Interacﬁons

‘The number ufflkﬁ orre

© L3 bl k0 A HAIC AL
FB #8401 A ch3 5 (17 1)

TR BERE S 4
(7" 1p)

e Sea Grant Educatian
A Retrospective Summary
The Sea Grant Edueation Netwark Exacusive Committes

L EEEHT LRI L B ks
H 2 8458 537 4% Wide
Horlzon - BHREY EL Sz

FirREFRET e R 1
p)

Sea

ik &

I

Tl & KT —“z‘ﬁfhml-g
%3 ~ Covl9 16 2% rﬂ;. (R
LR RO ER(T IB)

Grant ¥ % WAT 245 5 & v —*f
» B2 2008-2025 = =t r’ﬂFF
7 f2i% 15 # % Sea Grant &
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BGC-Floats Observe

Global Ocean

Health & ) -
Carbon

George Matsumoro R#-4 % * KERI2 | EFF M AFHRIZ I BF > 7
Sih R fom T T R F | ST L E T P
L FeF R kR AR 5Bt RE Rt

(7T»2p) (7T*2p)
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fj 48 — : Promoting ocean literacy Instruction through a learning
organization approach: A case study of implementing U.S. 0SS
educational materials in Taiwan

Background

Promoting Ocean Literacy Instruction -Enhance marine teaching capabilities of
through elementary and secondary school teachers

a Learning Organization Approach -Deepen students’ ocean literacy and sense of

—Implementing U.S. OSS Educational Materials in Taiwan ?g:;;%:’s‘:\egtlagcr:;f?;ie:gmodel of marine

education in Taiwan

-Promote the integration and application of marine

education resources both within and beyond the

national curriculum

Why OSS? E-Books Launch

2022 G3-5

A systematic marine science
knowledge framework

Student-centered competency-
based instruction

well-structured teaching content,

Flexible curriculum usage,

Hands-on activities for students,
Enhancement of discussion and writing skills,
Clear presentation of key course concepts.
Comprehensive assessment system,

Demo-teaching workshops

G6-8 1.1Model lesson 4 at
2023 Johnathan Curley ar r

G3-51.2 G6-815
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Challenges encountered in promotion Not attracted xstudents?

» Feedbacks from students p—
1.I've never learned about the
ocean through hands-on
experiments before—it's really
interesting, and | want to keep
Iearnln?!
2| like learning this way.
3.Teacher, can | do one more
extended experiment?

4 Experiment made me feel happy,

/ \ 5.1 am more easy to leam
e Not Enough overfishing by OSS,
i Knowdedge 6.Can we keep going to do OSS
Systam to do it

curriculum next semester?

oblem-based approach to solutions

Top-down policy support -
0SS Sustainability Plan: RPTI Strategy. £. .. 7.
Kuan Bi-ling, Chairperson of the Ocean R p T l

Affairs Council(OAC)
BRPINE WEEeRNY ABEEEAE | REERRR
BEAGERE IeepmAr O nracesy @ DUESYREN

Translation and  FUMIERGEH PRRES HAfF
Accugacy Seedteacher Local
training government e=—a
oss3s @ 2022 2023 O 202 € 205
Prof. Jiahn-Horng Chen, former ossss @ 2023 2024 O 205 K 202
President of the National Acad: 2025 2028
If»fc'u?."'. Research (NAMR) pssriz @ & 2o K 2030
’ Z - - ¢ oz
R Research & Development sstis arsvis P Promtion & Training X <.
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Bottom-up: Professional learning
communities (PLC)

-37-
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Ocean Affairs Council
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NPDL (New Pedagogies for Deep
Learning)

+ This offers helpful ideas and practical ways for people like
policymakers and educators around the world who care about
improving education.

NPDL (New Pedagogies for Deep Learning) is a big-picture approach
to changing the whole education system. It encourages everyone—
governments, communities, schools, teachers, parents, and
students—to work together. It focuses on helping students take
charge of their own learning and build the skills they need to keep
learning throughout their lives.

+ NPDL brings important global skills—like character, communication,
teamwork, critical thinking, creativity, and being a good citizen—
into the learning process. It also changes how teaching is done by
focusing on four main parts: the learning environment, learning
partnerships, teaching practices, and using digital tools. The goal is
to give students real experiences that connect with their everyday

lives, while helping them explore real-world problems and learn how
-nk deeply and solve challenges.

Not Enough waledge to do it?

Keelung's Social Studies Advisory
Group (teachers) and the Natonal
Museum of Marine Science and
Technology (Scientists) jointly
conducted collaborative lesson
planning.”

The Yilan Science Education Advisory Group
collaborated with the National Museum of Maril
Science and Technology and others for joint lef
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Overlaps with tRgrexisting No timXo prepare teaching
curriculum mat€rtals? materi

» Since the launch of the 2019 curriculum
guidelines (Curriculum Guidelines of 12-Year
Basic Education), Taiwan has aimed to
cultivate competency-based abilities among
all primary and secondary school students.

» The goal is to develop competency, while
content knowledge serves as a medium.

Ocean choose us!!

Burn Points sunset 2025.6.28.
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fj 3% = :Promoting competency-based instruction in Taiwan’s new curriculum
through a learning organization approach: A case study of implementing U.S.
OSS educational materials in Taiwan

NMEA Conference 2025
Lafayette, LA, USA

Promotmg competency-based mstrucggn in

|€@m»thr oug

“~“Jiahn- Homgchemlox;lTaMMn University

Outline (policy perspective) ‘

* Prehistoric age... translation by NMMST (2018)
* Stone age... launched by NAMR (2022-2023) - -
* Bronze age... supported by OAC (2024-)
* Iron age... extended to broader dimensions (2025-

* Next? ... civilization

NMMST: National Museum of Marine Science and Technology
NAMR: National Academy of Marine Research
OAC: Ocean Affairs Council
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Prehistoric age: introduction of OSS (2018)

* Brought in by Prof. Ray Yen and Dr. Li-

Shu Chen (2019).
» Authorized for translation by the UC
Berkeley.
» Translated by Minhsia Lee and Hongshan . "?zu',::::-

Lee; reviewed by scientists.

Stone age: kick-off by NAMR (2022)

* Starting point: Director Ray Yen’s message on Oct. 11, 2022.
~ Joint promotion of international ocean literacy with NMMST.
» Development of OSS E-book (Chinese version).

* Strategy
» Get involved.
4 Announcement of E-book with NMMST on Nov. 18.
& Workshop by C. Strang and S. Pedemonte.
» Used for informal learning.
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Stone age: further collaboration (2023)

* Milestone: MOU between UC Berkeley and
NAMR on Jun. 28.
»Free of charge for educational purposes, including
printing and distribution.
* Strategy

~Seek out teachers who are committed and inspired:
Keelung social studies advisory group and Yilan
science education advisory group.

» Collaborate and share: lesson planning and
resources on NAMR website.
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* Policy: model nation for ocean literacy.

» Expand to 5 counties/cities with OAC’s
funding.
* Strategies:
» Training of seed teachers.
» On-site classroom teaching in schools.
» Final exhibition and exchange forum to

showcase outcomes and foster dialogue.
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Open class observation & post-lesson dialogue

BAUBAARY
G3-GS WRAZER

Development of teaching aids

* Research and development, trial use, and safety
assessment.

* Teaching aids for OSS G3-G5 ready by year-end.
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Iron age: Launching of 4-year project (2025)

* Policy: model nation for ocean literacy.
» Launch the 4-year project with nationwide promotion.

* Strategies: nationwide promotion in...
» Schools.
» Science museums and centers.

» Teacher education programs.

Next?

Let’s wait cmc[;ee...

e —— —
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Why OSS?

* A systematic marine science
knowledge framework

« Student-centered competency-
based instruction

+ well-structured teaching content, a

+ Flexible curriculum usage,

* Hands-on activities for students,

* Enhancement of discussion and writing skills,
+ Clear presentation of key course concepts.

+ Comprehensive assessment system,

OSS G3-G5: 3Uints 25 sessions

e i

2022 30 classes+27 1.1,1.2,1.3,

classes 2818935338134 7
2023 30 Classes i3l al.72 s
2241224572 7/ Al 8
S8

The Turning Point of the Stone Age?

-45-




T114 & B 5 4% %4541 (T9
D RIEL 2

g
S

H

=

¢

g
i%

Challenges encountered in promotion

Not attracted to
students

Overlaps with
the existing
curriculum

materials.

No time to prepare
course materials

Not Enough
Knowledge to
do it

No support
system

Problem-based approach to solutions

Teamwork and Sharing

Bottom-up: Professional learning
communities (PLC)
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Top-down policy support

Kuan Bi-ling, Chairperson of the
Ocean Affairs Council(OAC)

2024

Prof. Jiahn-Horng Chen, former
President of the National
Academy of Marine Research
(NAMR)

2024

Not Enough Knowle(% to do it?

fﬁ
Keelung's Social Studies Advisory Group " ‘l!_ ?’*W[‘

(teachers) and the National Museum of 2 h
Marine Science and Technology (Scientists) 4 & 2
jomtly cor:ducted collaborative lesson The Yilan Science Education Advisory Group
planning. collaborated with the National Museum of Marine
Science and Technology and others for joint lesson
Teamwork and Sharing planning.
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Not attracted to stuck{ts?

* Feedbacks from students

1. I've never learned about the ocean through
hands-on experiments before—it's really
interesting, and | want to keep learning!

| like learning this way.

Teacher, can | do one more extended
experiment? o
Experiment made me feel happy, l

| am more easy to learn overfishing by OSS, T,
Can we keep going to do OSS curriculum ne
semester?

o O A St

Overlaps with the ex)(ng curriculum
materials?

+ Since the launch of the 2019 curriculum guidelines
(Curriculum Guidelines of 12-Year Basic Education), Taiwan
has aimed to cultivate competency-based abilities among
all primary and secondary school students.

* The goal is to develop competency, while content knowledge serves
as a medium.
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No time to p)&)are teaching materials
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Update the latest progress: an advisory team
2025.5.

T 20 Counselors
azxin s [ERE &

2025 seed teachers training 200+120=320
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Enhance the outreach of social education

Institutions m
P A

NMMST 2022.4.16.

2025 Seed teachers
training 80

Sea Park 2025.4.18. NMS 2025.5.4.

NPDL (New Pedagogies for Deep Learning)

* This offers helpful ideas and practical ways for people like policymakers and
educators around the world who care about improving education.
NPDL (New Pedagogies for Deep Learning) is a big-picture approach to changing
the whole education system. It encourages everyone—governments,
communities, schools, teachers, parents, and students—to work together. It
focuses on helping students take charge of their own learning and build the skills
they need to keep learning throughout their lives.

NPDL brings important global skills—like character, communication, teamwork,
critical thinking, creativity, and being a good citizen—into the learning process. It
also changes how teaching is done by focusing on four main parts: the learning
environment, learning partnerships, teaching practices, and using digital tools.
The goal is to give students real experiences that connect with their everyday lives,
while helping them explore real-world problems and learn how to think deeply
and solve challenges.
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https://www.youtube.com/watch?v=Wgge2YpMQTw

LES § /fweww.badouzi.com.tw) 1057988 hemi )| 2 ¢ hetpe:
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The Earth God
Stepl
Tell a story : The Earth God chose to love the ocean again.
The Earth God Temple was originally located by the seaside.
Later, the government designated the coastal area as a landfill,
so the temple was relocated to the mountains. When the
Chaojing Ocean Center was being built, the museum offered
several possible locations for the temple, and the decision was
made through a traditional divination method called bua buei
(casting moon blocks). Unexpectedly, the Earth God--who had
always loved the sea-chose to return to a seaside location,
once again becoming a guardian deity watching over the land
and its people at all times.

StepZ lone flat, one conyex twg convexsides o flat sid
get a taste of" cast moon blocks"

People always pray to the Earth God for good luck.

Place offerings, cast moon blocks, and make wishes.

Step3
What will you do to help the ocean with
the Earth God? answer is OK answer is negative  'equest is unclear

Bua buei

laughing blocks yin (dark) blocks  laughing blocks

Keelung Squid Fishing Season
Stepl
Tell a story : Keelung Squid Fishing Season

In June and July, squid, ribbonfish, and mackerel appear in the sea area near
by Keelung. These fish are the main catch for the local light fishing industry.
Around the same time,the "Night Squid Watching" activity attracts many
visitors to Keelung. During the boat trip, people can try fishing and listen to
guides explain the seasonal fish and fishing methods of Keelung. On the
boat, everyone gets to taste fresh squid that was just caught and cooked.
After the trip,visitors can also use what they learned to make dried squid in
a fun hands-on activity!

Step2
A Taste of the Sea - Keelung's Delicious Seafood

Pick one - squid can or mackerel can.
Choose between canned squid and canned mackerel - a taste of Keelung in
every bite.

Step3
What will you do to good for the ocean with Mackerel squid Fling fish
the sea fish?
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