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Abstract

This study developed the curriculum for ‘Our Ocean Action’, a transdisciplinary ocean education elective
subject for School Autonomous Hours in middle schools, and analyzed its design principles, curriculum
framework, and revision through the approval review process. Design and development research was
employed. The development procedure was adapted into four stages: preparation, planning, development,
and review/approval. Data comprised national and local curriculum documents, literature on ocean literacy
and transdisciplinary education, a nationwide analysis of 359 approved subjects, draft and final curriculum
documents, and ten review comments with revision records. Transdisciplinary design was examined using
five criteria: real-life complex phenomena, reorganization of disciplinary knowledge, integration of
knowledge-skills-values, connection of scientific-social-technological-policy perspectives, and extension to
action. The curriculum organized ocean-human interaction as a macroscopic phenomenon and comprised
three content areas, thirteen achievement standards, and a 34-period elective course for all middle school
grades with pass/fail reporting. Representative learning phenomena, activities, and assessment evidence were
specified at the curriculum level. Review feedback strengthened relevance to students’ lives, curricular
progression, action-oriented learning, and assessment congruence. The curriculum received final approval,
while classroom implementation and learning outcomes remain to be examined.
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<Table 1> Research Materials and Analysis Focus

Category Materials Analytical Focus

. 2022 Revised National Curriculum, middle Principles for organizing School
Policy and . . . .

. school curriculum, and guidance materials Autonomous  Hours, requirements  for
curriculum . . . .
documents for School Autonomous Hours issued by approving new subjects, and criteria for

the Seoul Metropolitan Office of Education

curriculum documents

International and
domestic literature

Transdisciplinary education, phenomenon-based
learning, ocean literacy, blue curriculum, and
domestic ocean education studies

curriculum
development and criteria for selecting ocean
education content

Theoretical ~ foundations  for

National dataset of
approved subjects

359 middle school subjects approved by
17 metropolitan and provincial offices of
education from the first half of 2024 to
the second half of 2025

Presence of ocean-related subjects and
general trends in School Autonomous Hours
subject development

. Alignment among  objectives,  content,
Curriculum . . . .
Draft, revised, and final approved versions achievement  standards,  teaching  and
development . ., . . .
of the ‘Our Ocean Action’ curriculum learning, and assessment; comparison before
documents .
and after revision
Individual revision requests as the unit of
analysis; inductive coding and category
Review and Ten first-round review comments, revision formation; comparison  of  curriculum
approval documents records, and the final approval document evidence  before and after  revision;

interpretation of the review and approval
process

web @ Uge FET 94, meEs AT X WA 0@ o) @oE w 2399
o vhers), BAls AR FAS, B A th wsg 5 Aol AN BEmowA9 g
o oA WFE E=ESUD olol A9 odds  AugH e g Wy Y dEshe
T A5 wHHY ex B Us BAE 24 OF HE ARE GESoith wEA Fel 2
g, AAEs WF 29 4PN AEAYT. 2 AYusoRAY Y BRE AFo s
AMAAZE 124 BAS sk AAAE A2 A4 av gFow gujste] sl shA] kTt
2o} WEs A%E AEaged, WE W
Preparation Planning Development Review and
- Policy and - Define subject - Develop achievement Approval
curriculum analysis characteristics and standards and - Local education
- Learner and school objectives explanations authority review
context analysis N Select learning - Set teaching-learning N Analyze requested

- Ocean education
needs analysis

experiences and core
ideas

- Organize content
domains and
elements

and assessment

revisions

directions - Revise and obtain
- Document the final approval
curriculum

L— Feedback loop: Review and Approval returns findings to Planning and Development for revision. —

[Fig. 1] Modified Development Procedure for the ‘Our Ocean Action’ Curriculum.
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<Table 2> Comparison of the Previous Model and the Adapted Development Procedure

Stage Previous Model Modification in This Study Rationale
Analysis of policies and national cur- Establishing the need and
ricula, learner and school contexts, scope of a trans-
the national status of approved sub- disciplinary ocean educa-
jects, and ocean education needs tion subject

Analysis  of learners,
Preparation  curricula, community,
and school contexts

Subject  characteristics,
learning experiences, ti-

Planning tle,  objectives, core
ideas, and content
framework

Subject  characteristics,  34-period Structuring the learning
learning experiences, ocean literacy progression from under-
competencies, three content domains, standing to problem rec-
and objectives ognition and action

Achievement standards, Thirteen achievement standards, ex- Ensuring alignment among

teaching and learning planations and considerations, teach- objectives, content, ach-

methods, and assessment ing-learning and assessment directions, ievement standards, and

methods and curriculum documentation assessment

Material ~ development, Replaced with Review and Approval:

Implementati  approval, school organ- local approval review, analysis of
on ization, and subject op- comments, revision, and final appro-

eration val

Development

Focusing on institutional
validation before class-
room implementation

Avoiding excessive claims
regarding learning effects
and operational appropri-

Feedback  from  im- Excluded from this study and trans-
Evaluation  plementation and curric- ferred to future classroom  im-

ulum improvement plementation research
ateness
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<Table 3> Criteria and Curriculum Evidence for Transdisciplinary Design

Design Criterion Meaning Evidence in the Curriculum Boundary of Interpretation
. . “Ocean-human interactions” serves
The curriculum 1is or- . The relevance of each
. . as the macroscopic phenomenon; .
Real-life ganized around phenom- . . . phenomenon to  specific
life-related issues include marine .
complex ena that cannot be suffi- . . . learners and regions
. . pollution,  changing  fisheries, . .
phenomena ciently explained by a . . should be adjusted during
. . ocean industries, energy, technol- .
single discipline. . lesson design.
ogy, and policy.
. . Scientific, social, historical, tech-
. Disciplinary knowledge is . . . . The depth and sequence
Reorganization nological, informational, environ- Lo
. selected as a resource for . . of each disciplinary con-
of disciplinary . mental, and ethical knowledge is . .
understanding and resolv- . cept remain subject to the
knowledge reorganized across the three con-

ing phenomena.

tent domains.

national curriculum.

Integration of
knowledge,
skills, and values

Knowledge-understanding,
process-skills, and val-
ues-attitudes  are
nected within inquiry and
problem solving.

con-

Each content domain links con-
cepts, investigation, judgment, re-
sponsibility, and action rather
than arranging them as isolated
strands.

The extent of integration
in student performance re-
quires classroom evidence.

Connection of

Scientific explanations are
connected with  social,

Achievement standards address bi-

The balance among per-

. . . odiversity, industries, pollution, spectives  depends  on
multiple technological, policy, eco- . . . .
. . . energy, emerging technologies, teaching materials and
perspectives nomic, and ethical . . . e
. policies, and social cooperation. classroom facilitation.
judgment.
Inquiry results are ex- The curriculum progresses from

Extension to
solutions and
action

tended to proposals, de-
signs, campaigns, policies,
and ocean action.

understanding to problem recog-
nition and integrated solutions,
culminating in [93]]2§03-05].

The continuity and actual
impact of action require
implementation research.
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sustainable ocean
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[Fig. 2] Relationship between Phenomenon-Based Curriculum Organization and Problem-Solving Projects.

B @8 Agolq 2B AA £ w5
A oy

Sae gol AAE FaA @, LAY

of A FAT A wiA WA Felx=
A 7 5AE 2nlstth <Table 3>o14 &
e 4 ol AAA 24 A, I 249
A, Al g W] B, 55 399 34
9 PFoge] FFolgt: oAl FAVE BE9

AA, H7N= QL wF-shg Wkl

o] 71 delet

ofal, Izt &3t g TA, mH HF=

o <]
o AR Al UE Yo sl A R
A G2 a Lt e, Aeudd, @
3t S E8 AtdE olsiske V1xE vk
gt S oRA o2 sl ThA gk <1zt
FEol A e B ARA S E A A
By A9 5 AT Al WA g
A B, oA, Vet AaA, GBI AL
34 w¥s gAgta A&Tbsd Y o8-S
g 5l A E AR ES dh
7G5 SAEd ZRAES A=
[Fig. 2]k 2ot @7INerEE el efat A1t
FrAgolge AN @4 FAAR] S
s AR wHHY g =48, ¥
Aefd Z2AEE s ddelM TAE L)
L FAREA A AR AR S uasE AR
2 et
oj¢} Z2 wHIH HA Ao g 24 F

T
i
i
h)
=
3
)

oo
Our Ocean Action

oo

Basic Principles and

Human Activities and
Understanding of the Ocean QOce: *

Issues

[Fig. 3] of ‘Our

Curriculum Design Principles
Ocean Action’

=
Ho
=
oX,
rlo
o,
o2

=2

o

M
2
e

=
-
@
02

i Ho
0% U

N

N

TS
2w
O oA

i fio

i rlo
2
ofo
o
oly
jubal

o=
g
)
o

oo
o2
Hoo> 12

I
il
)
[m
N
N
Y
2,

3 oly
S
i,
fo
&
o

o

2 g
o
>
1>
o

lo > B o2 » N o
I
oF 1M g
O )
o i 2
Moo o
o
juj
g 12
2
ol
ol-n._ﬂ,
%
oZ
1o
i
pr
ox,
oX,

Be 2 do rlr o2 [
=
i)
o,
(0
e

<
2
Y
1o



el d WS Fom A ShdS oY A% BAR aEsE A 399L =
o SWALAN AY WHDHE DAL ¢ AL DFS AR BED Foksks Zolth
Uiz 34AA] HEo R st WAL ol mel AlE wAleA = T0C-UNESCO(2017)
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2O FE2 Fl HH VIE #dAe  #FE 7Asen 1 =F BAl: <Table 4>9)
TR B4E B8 edoR ANsdt. g

B ome 9w A Sdol B AANE o gp e g
= AFE T MRS 54 g oM W g g qgere A4ole), #4715, 7HH
AT a7t G $E FESE IS po gagom WA o 244 9 A=
HE2 TASIAT. oIS S8 2eSAA TR gages ayeqn. dF Sof A 84 2
i AR A 4D W S A g g e dos 938 olsee A
A% B ool ABHA AE DE g aoe wqgam Has A9HE e o
oA AL NS S8 TIE NS o nge) opa A9 gae @A a7 U 9
Wy Faos LU AT B IIEE AT o oo A wEe 2aa 39
A BT dEnT S E8 S T g0 e we 9 A5sn 3aAw
w5 AR o Y dEAd AU T e wys 25w 2999 A28 A
Ak Ak, ARRL AlEdeld W 7hdst g T2 gk g A= <Table 559 2}
TE BESES AT 202 A% W& JHANEES Aol
A% o AP A% 12X, AL BE Lo vy coder @ zuaw e 0
o2 AT B FAS AXcte} dt AR k= A3 ol w2k (Ministry of Education, 2022;

<Table 4> Derivation of Ocean Literacy Competencies in ‘Our Ocean Action’

Related National

Subject Related Ocean Literac . . o
) . y Core Curriculum Meaning and Application
Competency Principles .
Competencies
Principles 1-6, especially the Knowledge-inform  Understanding relationships among the
Interconnecte- mutual influence of the ation processing;  ocean, climate, ecosystems, industries,
dness ocean, Earth systems, life, community technology, and  society; analyzing
and humans competency connected causes and impacts
Shared Principles 5 and 6 concerning  Self-management;  Judging the value of sustainable use and
o marine diversity and community conservation and assuming responsibility
Responsibility . . .
ocean-human interdependence competency for personal and collective action
Openness Principle 7 on the largely Creative thinking;  Exploring ocean exploration, energy,
and unexplored ocean, linked with  knowledge-informa emerging technologies, and new materials
Innovation  principles on Earth systems tion processing and constructing innovative solutions
. .. Principle 6 and the Collaborative Communicating  evidence, coordinating
Communicati- . . . .
on and communication, communication; diverse stakeholder perspectives, and
Collaboration decision-making, and action community carrying out policy proposals, campaigns,
orientation of ocean literacy competency and collaborative projects
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<Table 5> Content Framework of the ‘Our Ocean Action’ Curriculum

Content Domain

Knowledge and Understanding

Process and Skills

Values and Attitudes

Understanding
Fundamental
Ocean Principles

Ocean literacy; basic concepts
and phenomena of marine
science; marine biodiversity;
significance of ocean explora-
tion and research

Investigating ocean phenom-
ena; exploring the need for
biodiversity conservation;
discussing the social impacts
of exploration and research

Attitude toward scientific
inquiry; responsibility  for
biodiversity conservation;
shared  responsibility  as
global citizens

Types and value of marine

Exploring sustainable marine

Recognizing the importance

Human industries; causes and impacts industries; investigating pol- of marine industries; respon-
Activities and ~ of marine pollution; marine lution; solving problems re- sibility for conservation;
Ocean Problems ecosystem degradation and bi- lated to marine ecosystem recognizing the value of
odiversity loss degradation marine ecosystems
Ocean action; marine energy; r . Participation in ocean ac-
. . &y Predicting the impacts of . P ..
. emerging technologies and . . tion; recognizing the value
Action for the . . marine  energy;  exploring
new materials; marine pro- of energy and technology;

Future Ocean

tection policies and social ef-

technological innovation; in-

vestigating social cooperation

recognizing global responsi-

forts bility
Korea Institute for Curriculum and Evaluation, IPES S AA A AFH T2
2026), <Table 6>3} o] & 137]= 7ldsl3ict. g a9 #F Jbest 3 9 Hrr SAE
ARA7NESE SRy FEoA Aol Ed5S FAFET oo & wSEHY AHVE B
B Tesllof & x3A JUE AAEH, H £ A 18 ARPAXNE F7 AE 9 A &

<Table 6> Achievement Standards of ‘Our Ocean Action’

Code

Achievement Standard

[9HaeHang01-01]

Explain the need for and concept of ocean literacy.

[9HaeHang01-02]

Understand fundamental concepts of marine science and investigate and explain phenomena
occurring in the ocean.

[9HaeHang01-03]

Recognize the importance of marine biodiversity and the need for its conservation, and develop a
responsible attitude.

Understand the social, historical, scientific, and technological significance of ocean exploration and

1- . . . o ..
[SHacHang01-04] research, and discuss their impacts on society and one’s responsibility as a global citizen.
[9HaeHang02-01]  Understand the types and economic value of marine industries and explore ways to enhance their sustainability.
[9HaeHang02-02]  Explore the causes and impacts of marine environmental pollution.

[9HaeHang02-03]  Explore the causes and impacts of marine ecosystem degradation.
[9HacHang02-04] Recognize the seriousness of diverse ocean problems and propose personal, technological, and

policy-based solutions.

[9HaeHang03-01]

Understand the meaning and importance of ocean action and develop an active attitude toward practice.

[9HaeHang03-02]

Understand the types and current status of marine energy and predict its impacts on humanity.

[9HaeHang03-03]

Investigate the types and applications of emerging marine technologies and materials and explore
their potential for innovation.

[9HaeHang03-04]

Understand the significance of collaborative ocean problem solving through examples of marine
protection policies and social efforts, and develop a responsible attitude.

[9HaeHang(03-05]

Propose integrated solutions to ocean problems by applying diverse approaches for sustainable ocean use.
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<Table 7> Representative Learning Phenomena, Activities, and Assessment Evidence
Content Domain and Related Curriculum-Level

Core Learning Activities

Learning Phenomena Standards Assessment Evidence
Understanding Fundamental Interpret visual, video, and Concept maps and
. Ocean Princ?ples [9HacHang01-01] simulation. data;. explai.n (?cean. explanatior}s; .inqu.iry
Tides, currents, tidal flats, phenomena; investigate biodiversity; records; biodiversity
seafloor topography, marine ) compare historical and technological conservation proposals;
007 TOPOgTapty [9HacHang01-04] *"P . ane | g jervalion prop
biodiversity, and ocean cases of exploration; discuss global discussion evidence;
exploration responsibility reflective notes
Human Activities and Ocean Trace links between ocean industries .
o Case-analysis reports;
Problems and daily life; analyze causes, .
. . . . causal diagrams; data
Ocean industries, seafood [9HaeHang02-01] pathways, and impacts of pollution . .
o . interpretation; stakeholder
distribution, submarine - and ecosystem change; compare

discussion records;

communications, marine plastics, [9HaeHang02-04]  stakeholder perspectives; propose solution proposals and

warming seas, fisheries change, personal, technological, and policy . .
. . project portfolios
and ecosystem degradation solutions
Action for the Future Ocean Predict impacts of energy and Impact-prediction reports;
Marine renewa‘ple energy, [9HacHang03-01] technology; investigate innovat.ion tec}.lnology or mate?rial
autonomous ships, marine cases; analyze policy and social ~ comparison sheets; policy and
biotechnology, new materials, [9FiacHang03-05] cooperation; design campaigns, campaign plans; designs and
policies, campaigns, and policies, technologies, or sustainable prototypes; integrated project
sustainable ocean cities ocean-city plans presentations
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<Table 8> Review Comments, Curriculum Revisions, and Implications for Transdisciplinary Design

Revi Implication for T iscipli
eview Major Comment Revision mplication for .ra‘nsdISCIp inary
Category Design
Replace “global Revised the ding t .
o eplace ”g 0. a .ocean “ev1se ¢ wording fo Abstract global issues should
Objectives problems” with issues closely ocean problems closely

and Relevance
to Students’

related to students’ lives and
distinguish process-skill

related to life” and
separated problem-solving

be connected to students’
experiences, and knowledge
should be extended to practice

Lives objectives from value-attitude processes from responsibility s
. S and responsibility.
objectives (Comments 1 and 2). and participation.
Adjust marine science Shifted from advanced Excessive disciplinary
L principles and exploration principles to basic specialization may turn a
Disciplinary . . o
technologies so that they do concepts such as tides, convergence subject into an
Level and . . N
Curriculum not exceed the level of the tidal flats, currents, and advanced course in one discipline;
. middle school science seafloor topography, and knowledge should be selected and
Progression . . . .
curriculum (Comments 3 and to the types and uses of reorganized according to its role
4). exploration technologies. in phenomenon-centered inquiry.
. . . Inquiry should not be
e Avoid rel 1 )\ L . .
Diversification VOI© Telyiis erclisvely on Expanded inquiry methods subordinated to a single

of Teaching
and Learning
Approaches

scientific experiments, which
may create difficulties in level
and feasibility, and use diverse
modes of inquiry (Comment 5).

to include videos,
photographs, simulations,
and simple experiments.

disciplinary method; diverse
resources and representations
enable social, technological, and
ethical interpretation.

Specificity of
Problems and

Replace global ocean problems
with issues related to students’
lives, specify stages of ocean
action and practical options,

Added life-related ocean
problem-solving projects,
staged ocean-action
learning, and the proposal

Transdisciplinary inquiry should
move beyond introducing
large-scale issues and transform
them into authentic problems

Acti . . . . .
cton and refine examples and of diverse integrated and actions in which students
wording (Comments 6-9). solutions. can participate.
Introduced oral assessment,  Assessment should capture
Replace quizzes and short tests  self-assessment checklists, transdisciplinary performance,
Assessment  that do not align with the and peer assessment to including phenomenon
Congruence  action-oriented nature of the examine conceptual understanding, collaboration, value
subject (Comment 10). understanding and practical ~ judgment, and practical proposals,
achievement together. rather than simple recall.
A A, A, sgelvhs 53 A A @, wd Y9 dHE S s Aot
s, AME], 9AL V1, AR, 8739 Hud FAE A, e wgage ek 71 et
Adstar AAe] olalE EASNAY AN BEo  ols, It FEy} s TA, v ddS
2 B 5 Qb 29EA 2ang FALS @ WY A Ug 999 13 4ANFe=
AR, el A BB et Qe 4 TR SaAs e ARy, @
T TS THOER MY aY%E A3AEA, ¥ dF AE FE 7124 oldE dAdsta, 3
o A, NEF HA, 2% gHel o T i S i(ﬂ gl Qe 9392 gpetol
35 olgow TG ol YIS A BA BFUL ANGH, WA A71%, 4
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