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I. BACKGROUND

Introdiction

The earth is a water p]anet with the oceans cover1ng c]ose to
seventy per cent of the earth S surface and conta1n1ng rore than
n1nety~seven per cent of its waters A]though there 1s a tendency
by humans to d1v1de the seas 1nto separate sect1ons, there is buit one
ocean thh 1nterconnect1ng bas1ns The aquat1c env1ronnents have had
a tremendous 1mpact throughout the h1story of the earth on the qua11ty
and the very ex1stence of 11fe Besp1te the c]ose re]at1onsh1p of
these aquat1c environments with the 11fe on the planet; the human 7
populat1on has been ma1n1y 1and based for 1ts resources and act1v1t1es
As th1s popu]at1on 1ncreases, as the ava11ab1e 1and decreases for agr1-

to the sea for 1ts resources (food 011 m1nera1s, and other types of raw
mater1als) Under the present cond1t1ons that ex1st on the earth any

have maaor 1mpacts on the aquat1c env1ronments; both fresh and sa]t
water.

o In cons1der1ng the eco]og1ca1 systems of the ocean, and peop]e s
1nteract1on and Impaet on these systems, 1t is 1mportant that the 1ssues
1nvo]ved be dea]t w1th from a g]oba], a nat1ona1, and a loca1 perspective

to ensure coord1nat1on of effort and understanding about the wise use of

these ecosystems

As human 5 use of the ocean grows 1n sca]e and comp]ex1ty, so does
the need for reso1v1ng 3ur1sd1ct1ona1 prob]ems and the deve]opment of 7
reg1ona1 and 1nternat1ona1 managmenet schemes. To reso]ve conf11cts and
deal w1tﬁ issues that are 1nherent in these conf11cts, nat1ons are
attempt1ng to construct a "law of the sea" that meets today s needs:

In the seventeenth century Hugo Grot1us a Butch Jur1st put forth
the 1dea that the ocean and 1ts resources be]onged to everyone equa]]y
Th1s Grotial concept was acceptab]e as long as the primary uses of the
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ocean were for rommun1cat1on, transportat1on of qoods, and 11mited
sc1enti?ié invest1gat1ons However, the 1nterpretatlon of th1s con-

f]oor by various nat1ons 1nereased;

The f1rst maaor thrust of a seaward exten51on by a coasta] nat1on

rame in 1945 from the Un1ted States Pres1dent Truman dec]ared that ,

the Un1ted States ﬁad the r1ght:to resources on and beneath the sea bed
aTOng its ent1re cont1nenta] she]r, and w1th that dec]arat1on many other
nations using the Truman Doctrine as a guide quickly foliowed suit: This
was the beg1nn1ng of the 1nternat1ona1 concept of “property he]d 1n trust”
tro] The moveuent is away from the Grotial concept of “common property“
of the ocean and the r1ghts to the resources contatned there1n to that of
property he]d in pub11c trust within the economic zones of control of

the individual coasta] nat1ons.

GToba]]y the wor]d s nations have attempted to resoTue”seuerair
issues with respect to the use of the sea. Some of the major issues

have been: (a) the r1ghts of a]] nat1ons to use ot the ‘sea; (5) the

rmghts of 1nnocent passage through terr1tor1a1 and cont1guous waters,

of coastal nat1ons to contro] the food resources in the1r "terr1tor1a]
waters", and (e) the nature of ocean m1n1ng and the poss1b1e d1v1dends

to the woer S natlons These issues are by no means exhaust1ve, and as
nat1ona1 1nterests 1n the ut111zat1on of the ocean over]ap more frequent]y,
other issues w111 ar1se To date, the wor]d S nat1ons ﬁave failed to

resolve most of the key issues dea]1ng with the marine envivonments.

) Nat1ona11y, attentton is 1ncreas1ng]y be1ng f”cused on the need for
and wise use of fresh water resources and the concern for the mar1ne
enV1ronments.r There are a number of comp]ex proBTems fac1ng our Nat1on
with respect to the ocean env1ronments They 1ne]ude (a) the Tack of
understand1ng By the pub11c of the ways Tn wh1ch we affect the sea and
are affeeted by 1t (b) the ex1stence of vary1ng sets of standards w1th
respect to use of the mar1ne and other aquat1c erv1ronments rang1ng in

ph1losophy from "human1sm“ (greatest good for humank1nd) to "natura11sm"
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and other aquatic resources from ourselves and from uncontrolled
foreign exploitation.

Loca]]y 1f one Were to extend the populat1on backward 1n t1me, 3
Hawa11 s peop]e have been c]ose]y 1nvo]ved w1th the sea. However, w1th

*he 1mpoS1t1on of a western socio-economic system and the development

of a techno]og1ca1 soc1ety, the 1mpact on the aquat1c ecosystems by JUSt

a feW has been extreme]y great Some of the more severe 1mpaets on the 7
aquat1c ecosystems resu]t from the fo]]oW1ng act1ons (a) 0verf1sh1ng of
a few spec1es of organ1sms to the po1nt where these popu]at1ons may be
be]ow the m1n1mum susta1nab1e yield; (b) 1ncorrect use of the coa°ta1 7
areas in terms of resource management and (c) a lack ¢f the understand-
ing by humans of the frag11e balance in the aquat1c ecosystems It should
be po1nted out that not all of the 1mpacts have been negat1ve ones What
needs to be considered is a more comprehensive awareness of the inter-

actions with®n and the potentials of the aguatic ecosystems.

) Mar1ne educat1on in Hawa11, 1n some form, has been present since
the ear]y 1956'5 w1th the open1ng or the Na1k1k1 Aquar1um and the opera—

at Coconut Is]and in Kaneohe Bay The Aquar1um offered a var1ety of
educat1ona1 programs to the genera] pub11c in the form of docent pro-
grams, educat1ona1 tours and teacher 1ecture series: Most of these
programsrwererdeveIOped to fit the $PEijjC 1nterest of the géﬁéiéi ,
public at that time. Beginning in the late sixties; one finds movement
in marine educat1on pr1mar.1y marine sc1ence at the secondary and ele=
mentary 1e1e1s 1n the schoo]s.f ene of the maJor p16néers in terms of
curr1cu1um deve]opment dur1ng th1s per1od was Mr. Shu1ch1 Tanaka” the
educational spec1al1st for the Hawaii District of the Department of
Educat1on Mr. Tanaka's Ildegﬂoolgslota,gu1de served as a valuable

too] to manyfelementary and secondaryrteachers 1nterested 1nrdeve]op1h§
tide pool activities for their students. Following this period there
were a number of teacher innovators in the sevent1es who deve]oped and
1mp1emented mar1ne science activities t6 Fit the needs of their part1cu-
1ar students and programs The major thrust and focus of these programs
Were ioca11zed student groups w1th 11tt1e or no coord1nat1on of effort

and resources beyond the realm of the 1nd1v1dua1 classroom. As a
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consequence there were many in the field who had very Tittle knowledge

of the deve]opments in marine educat1on as a coordinated Who1e

rater1als deve]oped by teachers and the Curr1cu1um Research and

Beve]opment Group were che beq1nn1ng oF a forman1zed marine educat1on

program in the State of Hawan I 198() the State 3 Mar1 ne Affa1rs
Coordinator’ s off1ce produced a draft document Mar1ne and Aquat1c 7
Education: Th1s document set the tone, goa]s and broad 1mp1ementat1on
strateg1es for a]] state agenc1es 1nvo1ved w1tﬁ mar1ne and other aquat1c
env1ornments The Department of Education is deve]op1ng and eoord1nat1ng
a comprehensive and articulated marine and other aquatic educational pro-

gram for students, K-12:

b. Rat1ona1e

] The earth 1s un11ke any other body 1n our so]ar system in essent1a11y
be1ng a p]anet that enab]es water torex1strs1mu1taneous1yr1n all three
states as a 11qu1d, gas and solid. The implications of this conseguence

for the support of 1ife are immense:

Its tru]y remarkable heat capac1ty enab]es it to- soak up and-
store great amounts of heat without itself becoming relatively

warmer, and it is able to dissolve nearly all natural substances.

What is more, water itself is not changed by most of the materials
it dissolves.- It can act as-a carrier, as it does in the -human
body and can be used as a so]vent over and over almost end]ess]y "

It 1s not 51mp1y the 1nteract1ons of the blolog1ca1 and phys1ca1 ]

] Hawa11 1s in a un1que p051t1on of be1ng the on]y State in the United
States ent1re1y surrounded by the ocean. W1th th1s un1queness comes a
series of concerns and prob]ems related to the nature and interaction of
humans and the aquat1c environments:

]Hal Goodw1n and James Schaadt: The Need for Mar1ne and Aquat1c Educat1on
Sea Grant 04-6-158-44120, University of Delaware, 1978.

7
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A Mar1ne-11terate c1t1zenry 1s cr1t1ca1 to the State s we11 being
and surv1va1 Recent h1story has shown that the presence of h1gh1y
soph1st1cated techno]ogy and sku]]ed profess1onals are not enough to
ens.ure the use and management of our marine and other aquat1c resources
to guarantee the1r ava11ab111ty for generat1ons to come The aquat1c
env1ronments, both fresh and sa]t Water, have been taken so much for

t1ons of them. There 1s a need for restructur1ng of att1tudes w1th

ments and the1r resources.

7 Because the qua11ty, supp]y, and management of fresh water resources
and the carefu]]y p]anned use of the ‘ocean and its resources are maaor
pr1or1t1°s, the deve1opment of a mar1ne-11terate popu]at1on is most
important. One WhO 1s mar1ne-11terate wou]d demonstrate the fo]]ow1ng

prof11e of competenc1es and understand1ng

1. Uses marine conservation and w1se-use concepts pract1ces

and values in making decisions as he/she interacts with
other peop]e and the aquat1c environments;

2. Dlst1nqu1shes between scientific evidence and persona]

opinions regarding marine and other aquatic related

matters;

3. Recognizes -the limitations as well as the usefulness of
science and technology in advancing human welfare;

4. Hnderstands the interrelatedness. of . sc1ence techno]ogy

and other facets of society, including social and econo-

mic development when considering issues and prob]ems,

5. Apprec1ates the aesthet1c va]ue of the marine and other
aquat1c env1ronments,

6. Continues to 1nqu1re and._ 1ncrease7h1s/her know]edge about

the marine and other aquatic environments;

7. Considérs 511 asbects of safety in relation to the marine

8. Is aware of the range. of mar1ne re]ated emp1oymentfoppor-

tunities appropriate for his or her tilents, interests,
and education.

(3, NN



To meet the needs of an 1nformed c1t1zenry, 1t W111 be 1mportant
to deve]op and 1mp1ement a comprehens1ve ih§tFUct1ona1 de11very system,
beg1nn1ng with the very young ch11dren S1nce mar1ne and other aquat1c
education is themat1c in its scope, th1s part1cu1ar arrangement requires
coord1nat1on at a]] ]eve]s and should 1nc1ude the ent1re range of
1nstruct1ona1 levels from k1ndergarten through grade twelve. The
deve10pment of marine 11terate students requ1res effect1ve strddtdrihd
and sequencing of marine and other aquat1c 1nstruct1on and experiences
to promote mean1ngfu1 and cont1nued 1earn1ng by the students through

adulthood.

The ‘major focus of th1s program is te 1nsure that the students have
equa] opportun1t1es to deve]op to the1r fu]]est the1r know]edge, skills,
att1tudes, and va]ues. This program seeks to prov1de an effect1ve
curr1cu1um that 15 re]evant to the students,,thereby a]]ow1ng the
Equ1pped with these necess1t1es and exper1ences, 1t is heped that the
students w111 be able to cope effect1ve1y w1th the demands p]aced upon
them, and that they w111 deve]op 1nto concerned c1t1zens Who can make

the we]fare of the1r commun1t1es, to society, and to the env1ronment in

genera]

Definitions

MARINE : A]though Mar1ne may have severa] mean1ngs most peop]e
think of the ocean when we refer to that word. In fact,
mar1ne comes from the Eat1n word* "mare," meaniné sea.
Consequent]y, "t“e mar1ne env1ronment is that env1ronment
which conta1ns or 1s direct]y 1nf1uenced by sa]ty water,
whether it be the open ocean W1th sa]t concentrat1ons of
25 parts per thousand or more, or the upper reaches of

tidal rivers where salinity approaches zero. "2




AQUATIC:  Webster's Third New International Dictionary (1976)

defines Aquatic as "of or relating to water.” If we
take this definition at face value; Aquatic has a
global reference to water and it subsumes "marine"
waters within its boundaries. However, there is a
common underlying feeling among people to relate
aquatic to fresh water. Therefore, in this framework,
aquatic will refer to fresh water; which is distinct

from marine; or salty water.

Together, the words, marine and aquatic, will refer to
the totality of water: They include water in all its
streams, puddles, and rain are examples of the broad
spectrum of water:

EDUCATION:  Education is defined as "the action or process of
educating or of being educated.”> Educate means to

"develop (as a person) by fostering to varying degrees
the growth or expansion of knowledge, wisdom, desirable
qualities of mind or character, physical health, or
general competence especially by a course of formal
study or instruction."?

Given these definitions of marine, aquatic, and education:

 Warine and other aquatic education is that part of

the total educational process which enables people to

develop a sensitivity to and a general understanding of
the role of the seas and fresh water in human affairs
and-the impact_of society on the marine and aquatic
environments."d

Webster's Third New International Dictionary, 1976, page 723.
1bid

Op cit
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II. PROGRAM FRAMEWORK

Goal and Objectives

Goa]s and obaect1ves are the "eng1neers" in the 1nstruct1ona1 system.
They set the tone, pace, and d1rect1on of the curr1cu1um With goa]s and
obJect1ves, there is better organ1zat1on and management of the 1nstruc—
t1ona1 de]tvery system and 1earn1ng becomes more mean1ngfu] and relevant
to the students.

In th1s sect1on of the framework we w111 discuss 1) The goa]s and

The goa] of Marine and Gther Aquatic Edueat1on is to deve]op e1t1zens,
who are "11terate" in mat ters dea.1ng w1th mar1ne and fresh waters, and
who throuéh their eth1ca1 comm1tment to w1se use of these resources, can
create and maintain opt1mum qua11ty in the marine and other aquatic

enV1ronments.

To ensure the ach1evement of th1s goal, four _program obJect1ves
were formulated to serve as gu1de11nes in focus1ng attent1on on the
a1rect1on the scﬁool curr1culum should take when cons1der1ng marine
and other aquat1e edueat1onf Per1od1c eva]uat1on and rev151on of these
obaect1ves are necessary to meet the ever-chang1ng needs of a dynam1c
environment and society. The four program objectives are e]aborated

below:

P :,a:iﬁ és;];f,:f' . I 7] 5

Deve]op awareness of se]f and soc1ety 1n re]at1on to the mar1ne and other
aquatic env1ronments and the need for wise use of the resources within

these env1ronments

- the grandeur de11cacy, and Beauty of these environments:

- the capac1t1es and 11m1ts of humans to contro] these
environments.

the effect of thése environments on humans and human's
11

8



= the role social institutions play in regulating human
interaction with these env1ronments

- the d1st1net1on between human-made and natura] env1ron—

the. recreational and occupational opportunities associated
with these environments.

- the. pr1nc1p1es under1y1ng wise and Jud1c1ous use of these

environments.

Program Objective 2:

Deve]op undéhstand1ng of the various components of the marine and otherr

aquatic environments and the re]at1onsh1p of soc1ety to these environments.
= the study of human interaction with these environments to
bring insight on iSSHés bearing on their use.
- the influence these env1ronments have on 1nd1v1uuals and

cultures.

- the technologies that deal with the manipulation of these
environments and ways of regulating and controlling such
manipulation.

- the natural principles that govern the interaction of the
physical, biological, chemical, and mechanical components
of these environments.

- the soc1a1 econom1c, and p011t1ca1 d1mens1ons of mar1ne and

aqdat1c issues that confronts Hawaii and the world.

- tﬁéiyéﬁiéiéé for citizen bé?tiéipét%dn in decisions pertaining
to these environments.

Program 0b3€ct1Ve 3

Deve]op sk1115 wh1ch W111 enab]e the student to make wise dee1s1ens in

- 1nqu1r1ng and 1ncreas1ng know]edge abeut these env1ronments

- problng preb]ems Ffor substance, we1gh1ng a]ternatlves, and .

making wise decisions concerning actions pertaining to these

environments.

12




- funct1on1ng in a manner wh1ch w111 not endanger se]f or
others in these enviornments.

swinming and other recreational activities.
- selecting positive uses of these environments.

Program Objective 4:

Develop attitudes and values which will h21p the student to Tive in
harmony with the marine and otheraquat1c environments.

-a p051t1ve eth1ca1 stance concern1ng peop]e s use of
these environments.:

- a concern for and comm1tment to wise management of these
environments.

a confidence in the ability to solve problems related to
these environments.

The goa] and obJect1ves of Mar1ne and Other Aquat1c Educat1on do
not ex1st in 1so]at1on from other educat1ona1 purposes In Tact Mar1ne
and Other Aquat1c Educat1on is another veh1c]e through wh1ch the State
Department of Educat1on can accomp11sh 1ts goa] "to prov1de educa-
tional serv1ces and opportunitiés for the deve]opment of all students--
menta]]y, phys ca]]y, and soc1a11y--so that they will be contr1but1ng

members of society."

The Department of Educat1on has two maJor p]ans The Master P]an for
Pub11c Education in Hawaii and The Foundat1on Program for the Pub11c

Scﬁoolsflnfﬂawall that gu1de the educat1ona1 act1v1t1es within our
State In the Foundatjon,Progggg there are e1ght major oBJect1ves
that e]aborate further the des1red outcomes the Bepartment is str1v1ng
for and serve as the basis upon Wh1ch a]] curricular and instructional

efforts shoqu be directed: They are:

1. Develop basic skills for learning and effective communica-

tion with others.

773c456566154nf4Hawa11, September 15 1§81;




2. Deve]op p051t1ve se]f—concept

3. Deve]op dec1S1on-mak1ng and prob]em so]v1ng sk1115
i; Beve]ep 1ndependence in 1earn1ng

5. DéVé166 5ﬁy§%éai and éﬁatiénéi hééith

part of persena] grewth and development:

7. Bevelop a cont1nua11y grow1ng ph1losophy that ref]ects

resp0n51b111ty to self as well as to others.

8. Deve]op creat1ve potent1a1 and aesthet1c sens1t1v1ty
The Bepartment of Educat1on has a]so 1dent1f1ed performance expecta-

th;rprof1c]gnc1e$ necessary torfunct1pn 1n the adu]t wer]d; Theser1earner
outcomes can be found in the Student Performance Expectations of the

7 The re]at1onsh1p among Foundation Program ObJect1ves program/
content area obJect1ves perfurmance expectat1ons, essent1a1 competenc1es,
1nstruct1ona]”ob3ﬁéct1vesi and classroom instruction is shown in the

following diagram:

FOUNDATION PROGRAM OBJECTIVES

| PERFORMANCE. gxgegguog&_; _ _ | rrocram/conTENT
ESSENTIAL COMPETENCIES AREA OBJECTIVES
K2 '
INSTRUCTIONAL OBJECTIVES
i ~

CLASSROOM INSTRUCTION

Attainment of the e1ght Foundation Program Obaectives and the
obJect1ves of Mar1ne and Other Aquat1c Educat1on will assume that the
students have ga1ned thernecessary know]edge;,sk1lls, att1tudes; and
values needed to cope with the ever-changing demands of the marine and
other aquatic environments and of society today.

Pt |
Yoy

—
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éoﬁcé,pit i a - el

An understand1ng of the structura] dimensions of a fTEid of

know]edge provides the students W1th a frame of reference for th1nk1ng
and for eva]uat1ng future exper1ences Concept teach1ng prov1des an
opportun1ty to analyze the students th1nk1ng processes and to help

them develop more effect1ve strateg1es toward prob]em so]v1ng The
concepts for marine and other aquat1c education are 1nstruct1ve in such
a way that they can form an effective base for prob]em solving and deci-

sion mak1ng by the students.

The concepts that follow represent those that are cons1dered to be
1mportant in the achievement of marine literacy by students These
listed coneepts serve as a baseline for the framework and are not con-
S1dered to be exhaustive in any sense. It is expected that these base-
line concepts will continuously undergo modifications, additions, and

Allocation of Resources

The apport1on1ng of ava11a51e product1ve agents human and non-
human among firms and 1ndustr1es engaged in the product1on of goads and
services. It dea]s WTth the 1eg1t1mate role of pub11c 1nformat1on and

management of mar1ne and other aquatic resources for limited periods of
time to promote the wise use of those resources.

Behav1or

A mod1f1cat1on in the modes of th1nk1ng or act1ng 1n a soC1ety

Two or more organ1sms vy1ng for the same env1ronmenta1 resource,
food or space. With respect to-market conditions, a situation where

12




many se]]ers dea11ng in the same ccmmca1ty or serv1ce attempt to se]]
as much of the1r goods as poss1b1e to a limited number of buyers or
the striving of many buyers to buy goods and services from a 1imited

supp]y.

Culture/Cultural Change

A]] the 1earned scc1a11y-mean1ng?u1 conducts Wh1ch are pract1ced

po]1t1ca1 be11efs. Cultural change refers to any mod1f1cat1cn ada1-
tion or loss of ideas, culture objects, or the practices that are asso-

ciated w1th 1t.

,Comgrom1se

A means of rese|v1ng a d1spute in wh1ch the con?11ct1ng part1es
agree, openly or tac1t1y, to m1t1gate their differences in order to
avoid open controversy.

Decision Making

A process that se1ects a prob]em, con51ders a number of a]terna-
t1ves and se]eets a part1cu1ar a]ternat1ve for 1mp1ementat1on and
execut1on Decision making denotes the dynamic process among a]] B
part1c1pants who determine a particular choice (Sill: Gould and Kolb):

Cons1ders the relations between orgar1sm$ and the1r water environ-=
ments. Spec1f1ca11y the re]at1ons that exist in the marine and fresh
water environments, and between human groups and che1r interactions
with the water environments.

. 1,,,Hééﬁéf

another.
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the 1nd1v1dua1 s talent, interest, and educat1on

Environmental ﬁisks

The manner in wh1ch 1nteract1ng systems may affect each other in
neutra] pcs1t1ve or negative manners. A part1cu1ar action may trigger
severa] branched reactions wh h could have adverse effects for the
organ1sms and their environments.

Global/International

7 W1th the increase in techno]og1ca1 advancement among the developed
nat1ons or the world, there is an increase in the ut111zat1on of the

ocean's resources Th1s increased usage and the gap between deve1oped
and underdeve]oped countries will affect the availability of part1cu1ar
water resources.

Refers to whatever eauses, in any soc1a1 b1o1og1ca1, and espec1a11y
po‘1t1ca1 context, individuals or groups to deviate from a predicted path

of behav1or.

Interdependence

Refers to the cond1t1ons of bE1ng mutua]]y dependent upen one another.
interdependence may refer to relat1onsh1ps which are economic, soc1a1,
physical, biological, or political:

Ocean Use
(1) that area of the ocean where 11fe occurs, (2) that which is

property; (3) that wh1ch is cap1ta1 (4) that which invites the economic
processes of productivity, and (5) that which is a consumable good.

17




Scarcity
The supply of economic resources is limited to relative demand.

~ Useful energy obtained from the ocean's waves; geothermal sources,
and that energy obtained from the temperature differential between deep
layer and surface waters.

Independence

Refers to the condition of being free from dependence upon othars
for guidance, government, financial, or resource support.

Freedom of the Sea

A1 people and nations have a certain right to the use of the sea.
This idea was formulated in a 1958 Convention dealing with issues revolving
around the use of the high seas. The initial formalization of this idea
is credited to a Dutch Jurist in the seventeenth century, Hugo Grotius:

Total amount of plant tissue formed by photosynthesis over a speci-

fied time.

Food Chain/Food Needs

Refers to energy and matter transfer occurring in the ocean and
fresh water ecosystems.

Trophic Relationship
| Biological interaction having to do with the transfer of energy
from one point on the food chain to another. The concept of trophic



Aquatic Organisms Interact in.Complex Ecosystems’

‘Water facilitated the chemical evolution of organic compounds and

coacervates. Aquatic environments have supported the evolution of a
diversity of species.

Aquatic organisms are adapted to their environments in different
ways. The aquatic organisms are adapted developmentally, structurally,
functionally, and behaviorally to their environments:

A . ;E 7:::Z:jis£éiﬁ:s

Aquatic ecosystems depend on a constant flow of energy and the
recycling of materials. Aquatic plants convert selar eneragy into food

energy.

Dynamic Equilibrium

~ The stability of the aquatic ecosystems tends to be directly propor-
tional to the diversity of their populations and the complexity of rela-
tionships among them.

"Maura Geens Tyrell and Robert " 7uer. “A Conceptuz] Scheme for Studies
of Aquatic Environments" Marine <d Aquatic Education (1978)
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C. Scopeeand Sequence

1. Core themes

The core themes for marine and other aquat1c educat1on have
been derived by 1ntegrat1ng the marine and other aquat1c re]ated
concepts and the views from as many a1sc1p11nes and interest areas
w1th1n the communtty as poss1h1e; Since these statements have been
obtained from existing community perspectives, their educational use
1s not necessar11y limited to speC1f1c subaect areas. The fo]]oW1ng
core themes can be app11ed to a number of program areas as individual
unit themes or as combined study cores while ma1nta1n1ng the 1ntegr1ty
of the program areas.

An Abundance of Water Makes the Earth Unique in Our Solar System

Water is an essential component for life. With this abundance
of water, the earth is set aside from all other p]anets in the so]ar
system in conditions that are favorable for the continuance of life

forms that we know are able to survive.

Alternatives for Using Marine and Other Aquatic Environments and
Resources

7 It is essent1a1 that everyone knows that the ocean system is
fin1te and assum1ng that we will become more dependent upon the

mar1ne resources 1n the future, 1t w111 be 1mportant for us to

and considerate use of the ocean and freshwater resourcés. The
ocean offers a wide variety of resources for utilization.

Eﬁﬁﬂaﬁeﬁtais_6£,ﬁarihé,éﬁa,éthér Aquatic Environments

) W1thout some ba51c understand1ng of such a primary aspect of
life as the 1mportance of the oceans and freshwaters to hea]th
econom1c cond1t1ons— and the quality of 11fe; people w1]1 be i11=

equ1pped to participate in or to influence vital dec151ons affect-
ing their own welfare relating to the marine and other aquatic

environment.




Marine and Other Aquatic Resources vs. Popu]at1on VS, Food

Beeause of human s 1nteract1on w1th the sea, the human
popu]at1on has brought forth food; petro]eum; m1nera1s; and
raw mater1als of many types, and 11ke the p]anet garth, the
sea has its 11m1ts. With the 1ncreas1ng need of developing
the resources found inthe mar1ne and other aduat1c environ-
ments; effect1ve management is a clear mandate; With respect
to the sea, have we moved from the hunt1ng to the farm1ng state
in terms of food resources? As a nat1on although the waters
of f our shores are very product1ve, we 1mport more %than half of
the sea products that we consue.

Enviromental/Ecological Considerations

We cannot cont1nua11y dump hazardous wastes W1thout it having
some profound effect on the marine env1ronment Our use of the
mar1ne and freshwater resources 1mpacts our env1ronment What 1s

menta] 1mpact statements? Must more 1nvo1vement by people in the

water env1ronments mean less of these natural environments?

Marine and Other Aquatic ?ranspertation

The Pac1f1c Ocean prov1des a water pathway between our State
and the rest of the world. Major 1ndustr1a1 and agr1cu1tura1
products are moved”by water from the mainland to our State yet
as a nat1on less than ten per cent of our cargoes trave] across
the ocean in American vesse]s., Water-borne sh1pments have the
1owest fue] consumpt1on/ton mile, and as the energy crisis becomes
more severe, this fact has tremendous 1mp11cat1ons for the future

of sh1pp1ng and our economic well- be1ng

Human D1menS1ons in Marine and Other Aquat1c Env1ronments

] It is 1mportant that each 1nd1v1dua1 understands the relation=
sh1p between marine and freshwater resource use and the qua11ty of
life. There are ethical, 1ega1, aesthet1ca1, social, poht1c:a1
economical, biological and physical benefits and problems associated
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in the use of the marine and freshwater resources. There are a
number of serious concerns that will have to be mediated. Who
controls the ocean S resources? How are we to allocate these
resources? Do land-Tocked nat1ons have any cstake 1n those
resources? What value systems determ1ne how the resources in
the marine and freshwater enviornments are to be used? How is
the individual to interact with his/her water environments?

There have been maJor ga1ns in our use of techno]ogy re]ated
to the mar1ne and other aquat1c enV1ornment PrOJects such as
m1n1ng a]] po1nt the way to more effect1ve ut111zat1on of our
State's marine and éther aquat1c resources., What is the role of
appropr1ate marine and other aquatic technology? what are the
values that determine appropriateness?

Marlnefand Other AquatlcfEanronmentsj Cost Respon51b111tx,
Pr1v11eg

The prospects of moving to new types of resources have raised
once again an old question--the proper role of government. Some
argue that government 1ntervent1on 1s necessary and proper and
others argue that the ro]e of government in marine resource deve]op-
ment should be draSt1ca11y curta11ed This question is part1cu1ar1y
acute when we deal with issues like our 200 mile economic zone.

Conservation

A]most everyone agrees that the qu1ckest and cheapest th1ng to
do 1s conserve. However, conservat1on 1mp11es ‘management pr1nc1p1es
and wise use practices. How can the mar1ne and other aquat1c 7
resource be conserved? 1Is conservation an inconvenient sacrifice,

an economic booa, or a mirage?

Futtire Perspectives

- The potent1a1 for use of our mar1ne and freshwater resources
is immense but not limitless. There is a vast array of feasible
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technologies which can b= used as we move toward broader develop-
ments and applications of the earth's resources to meet society's
needs: There is also  class of technologies, not yet technically
feasible; which promise to yield significant gains in the use of
the marine and other aquatic resources. A well-informed future-
focused society would provide openness to, and support for a
commitment to the effective utilization of our marine and other
aquatic resources. This well-informed, future-focused society
must realize that real progress, brought about by science tech-
nelogy; can shape that culture of which we are a part.

Key issues

gies that impact on the marine and other aquatic environments
develops, and as socio-political attitudes and values change.
- Is there a need for ocean derived energy? What is the cost
benefit?
- Should there be economic zones of control?
Resource development control?
Resource management (scarcity)}?
- What is the role of National and State governments in the alloca-
tion of resources? - S
Ownership of ocean's resources around the Hawaii Archipelago?
Husbandry rights for cultured species in the territorial sea?
Aboriginal rights with respect to resource management?
Identification and implementation of potential mechanisms
to balance conflicting private, governmental, and public
interests:

- Who is to decide the existence value of marine species that may not
have a direct economical value to the human population?

- Do we need an expanded fishing industry?
- What will be the ecological consequences of increased fishing effort?

- What is the relative priority of fisheries development compared to
other state needs?
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- Should private or public interest control development of
coastal areas?

- Is tneré a oroﬁiéﬁ for accessibility by the public to coastal
areas?

- Do we need to enforce a rigiawsegaasra as it relates to the

- oaég,uawa%ifg Bobﬁiat?on have a neéd for strict water safety
enforcement?

- Is aquaculture a viable industry for Hawaii to consider?

- Should we commit ourselves to an extensive maritime industry in
Hawaii?

- Is Hawaii self sufficient economically==would the maritime
industry have any impact on the economy of the State?

- Is ocean m1n1ng someth1ng we need to act1ve1y seek--will it have

any detrimental effect on the ocean habitats?

Emphases by grades

) The dii?sions of the target popu]at1ons of the schools are
arBitraryi however these divisions attempt to coincide with that
which is presently known about students' learning. At the elemen-
tary level, one is proceeding from a child's immediate environment
and extend1ng hrs/her experiences and re]at1onsh1ps to remote and
more removed e1tuatmns The foCHs is on prov1d1ng students with
d1rect exper1ences 1n fhe mar1ne and other aquat1c env1ronmentsr
that will a]]ow them to 1ncrease the1r knowledge and skills. As
students grow in ability to reason, to generalize, and to see cause
and effect re]at1onsh1ps, they will be able to more effect1ve1y deal

with their aquatic environments.

With respect to the secondary level, the students are beginning
to aSS1m11ate and 1ntegrate facts into concepts and conceptua] frame-
works based on the1r 1nd1v1dua1 stages of development At this level,
know]edge in content areas and process skills should be deve]oped to

foster decision making and problem solving.

- The following represent areas of emphasis for the various levels
in marine and other aquatic education:
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Grades K-3

1.

Observations of the various types of fresh and salt

water organisms and maintenance of aquaria.
Comparative studies of land and water organisms.

Consideration of the physical elements of the fresh

water; tide pool, marsh, and beach environments througn

the development of observation skills.

Development of positive conservation attitudes about the
marine and other aquatic environments.

Orientation to basic water safety.

Grades Four=Six

1:
2.

5.

Comparative study of cultural uses of the sea.

Study of water utilization to inciude: (1) the material
resources of the State; (2) resource management; and

(3) local environmental concerns with respect to fresh
and salt water use.

Development of process skills in problem solving and
decision making.

Consideration of ecological elements in the marine and
other aquatic environments and society's impact on these
elements.

Development of recreational and safety skills.

Grades Seven-Eight

1.

Case studies on local issues to include but not Timited to:

(a) problems revolving around management of coastal zone
areas; (b) the viability of aquaculture in Hawaii; {c) the
priority of fisheries in_the State's- economy; {(d) the impact
of ocean mining or the habitats in the marine and other
aquatic environments; (e) allocation of resources.

Focus on exgzrential interaction with the marine-and-other-

aquatic ecosystems to include: (a) field investigations of
the physical and biological resources; (b) impact of the
State's pepulation on the coastline and near shore areas;
(c) -orientaiton to the marine and other aquatic-related
facilities of the State.

Study of the interactions of the State with other Pacific
Basin Nations in terms of economic zones of control,
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Grades Nine-Twelve

1. Nat1ona1 concerns. and 1nteract1ons w1th the sea From

economical, political, social, scientific, and tech-
nological perspectives.

2. Further deve]epment]knew?edée, skllls, attitudes and
values about the water environments through present

cour§esfthat are offered at the secondary level:
(a) sciences; (b) social studies; (c) health;
{d) language arts; (e) physical education; (f) agri-
culture; {g) industrial technology; (h) home economics;
and (i) arts.

3. Orientation to marine related careers.

4. Developmer.t-of skills in the marine and other aquatic
recreational areas.

) The areas of empha51s are not to be con51dered as new add1t1ons to the

to be addressed.




I11. MANAGEMENT FRAMEWORK

A. Administrative Objectives

The fo]]ow1ng adm1n1strat1ve obaect1ves will gu1de the deve]opment
and maintenance of an effective Marine and Gther Aquatic Education Pro-

gram:

1. Beve]op appropriaté curr1cu1um mater1a]s based on the

present and emerg1rg needs of the students communities,

and env1ronment These mater1als should 1nc1ude
a) rat1ona1e for study, b) goa]s and obaect1ves of both
Mar1ne and Other Aquat1c Educat1on and the Foundat1on
Program, and c) suggested teach1ng strateg1es and activi-

ties.

program shou]d f1t 1nto ex1st1ng curr1cu1a to be most success:
ful in the schoo]s. After thorough examination and p0551b1e
1ntegrat1on of th1s program into the subJect areas, necessary
action should be taken to fill any gaps:

3. Prov1de staff deve]opment opportun1t1es to upgrade knowledge
and sk1115 and to improve attitudes and values.

4. Acqu1re and maintain commun1ty resources to enrich instruc-
tional oppor un1t1es of the students. Th1s should include
resource peop]e, p]aees mater1a1s, supp]1es and equ1pment.

5. Deve]op and ma1nta1n an effect1ve commun1cat1on system to
improve art1cu1at1on d1ssem1nat1on, 1mp1ementat1on, and
eva]uat1on of th1s program Effective communication needs
to occur w1th1n the Department as well as between the

Department and the pub11c (1nc1ud1ng a]] organ1zat1ons and

e ——

affa1rs).
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6, Prov1de opportun1t1es for the students to develop and
improve their water safety sk1115.

7. Seek and secure financial and personnel support from
private organizations and governmental agencies.

Concerns

ol

Mar1ne and Other Aquat1c Educat1on has 1ts share of concerns, as
every ether pregram area in the educational system. A d1scu551on of
some of the ‘concerns; re]at1ng to factors affect1ng effective p]ann1ng
of Mar1ne and Other Aquat1c Education fo]]ows As the needs of the

students, teachers and environment change, so will the concerns and
pr1or1t1es of this pregram.

1. Program integration

Mar1ne and 0ther Aquat1é Eoucat on is a themat1c pro-
grém. It spans both hor1zonta11y 69ér 511 subJect areas
andrvert1ca11y over all grade levels andrtypes of students.
As this program develops, the most practical methods of
1mp1ementat1on is the 1ntegrat1on of this program into
existing curr1cu1a at the schools. Departwent personne]
need to design and mutually agree on the most effective
method of integrating, disseminating; and implementing
this bragiaa with other curriculum areas.

2. Attitude of téachéré and administrators
, The curr1cu1um Be1ng taught in the schools today

emphaS1zes the 1and aspects of the env1ronment. Most
schoo] personne] v1ew mar1ne and other aquatic education
as an add1t1ona1 offer1ng and see no connect1on with the
present needs o? the stﬁdénts. A]so the current empha51s
is on the bas1c sk1lls which most peop]e 1nterpret as be1ng
]anguage7artsmand7mathemat1cs. These two factors are con-
tributing elements to the low priority given to marine and
other aduatic education in the schools.
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tack of tra1ned personne] in this program

Present]y, there are a few teachers who are comm1tted and
know]edgeab]e about marine and other aquat1c education More
teachers are becom1ng 1nterested 1n mar1ne educat1on but lack
the tra1n1ng and know]edge necessary to do a good Job without
a5u51ng the environment. With th1s 1ncrease in 1nterest among
"amateur" mar1ne educators; an 1ncrease in f1e1d tr1pp1ng to
aquat1c s1tes is Very 11ke1y, espec1a]1y W1th env1ronmenta1

educat1on funds be1ng ava11ab1e These teachers need to be

“ba]aneed“ use of the resources.

Expense of marine experiential activities

The study of mar1ne and freshwater env1ronments is cost]y
To g1ve the students hands-on exper1ences they need to be bused
to différént 1ocat1ons and somet1mes even dn a boat for more in-
depth studyf Furthermore; prov1d1ng substitute teachers for 7
teachers who may be tak1ng the1r c]asses on f1e1d excursions is
an add1t1ona1 expense. Department personne] need to analyze
a]ternat1ves and use the most cost- effective one.

Beach and water safety

Many of the 1s]and students and teachers have not received
adequate water safety training. They have a false sense of
secur1ty 1n their sw1mm1ng ab111ty, and under stressfu] cond1t1ons,
they pan1c Th1s problem 1s compounded by the 1imited ava11ab111ty
of swimming poo]s and certified instructors. Drownproof1ng c]asses
for the 4th grade students are gaining popu]ar1ty among the schoo]s,
however, schedu11ng of c]asses, bu51ng, ava11ab111ty of poo]s and

capab]e instructors are Becom1ng prominent obstacles to many dis-

districts.



C. Communication
The Department of Education in Hawaii is a unique single statewide
educational system that functions at three organizational levels: State,
District, and School. Each Tevel exists to insure quality education for
the students. While the schools provide direct services to their
respective students, both the state and district Tevels exist to support
and guide the educational experiences and opportunities of all students.

The concern for curricular and instructional improvement is a shared
responsibility among all three organizational levels; with each Jevel
having a specific function:

State: Overall structuring of the curricula for public
schools including conceptualizing, planning,
designing, developing, disseminating, upgrading,
assessing, evaluating, etc.

District: Implement the overall program for the State
including coordinating, articulating, explaining,
reinforcing, denonstrating, assessing, evaluating,
etc.
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School: Ut111ze the best poSS1b1e mater1a]s, strateg1es,
| exper1ences, and resources to meet the needs of
thefstudents; 1nc1ud1ng adopt1ng§ adapt1ng;
administering, supervising, testing, facilitating,

evaluating the effectiveness of the curricula and

support serv1ces, etc. -

I . [
STATE I DISTRICT | SCHOOL
e e —— |
g S | = | -
Conceptualize | Demonstrate i - Test
Pian | Coordinate : Administer
Design I Articulate i Adopt/Adapt
Develop : Explain | Supervise
Disseminate i Reinforce : Teach
l !
[ — . 771 -

Assess And Evaluate

Effective communication is essential to guarantee the success of
educat1on. It is the means through wh1ch behavior can be modified; change
can be effected, and goa]s can be achieved. Every person in the Depart=
ment of Educat1on shares the reSpons1b111ty for good commun1cat1on At
any given time, each person is either an orig1nator or receiver of infor-
mation. To be most effective, a person needs to know: 1) what and when
to commnn1cate, 2) whom to transfer the 1nformat1on to, and 3) the differ=
ent methods of information transfer, 1nc1ud1nq the formal and 1nforma1
means of information transfer. U1t1mate1y, peop]e commun1cate to influence

the action of others toward the betterment of the organization.

If mar1ne edueat1on is to be successfu] in. the schoo]s then a good
communicat1on network system needs to be developed and maintained. As

an initial part of th1s sytem, educators need to mutua]]y agree on the
direction mar1ne eduction shou]& take and unaersténd the purpose of this
program The more we communicate, more ideas will be st1mu1ated creat1v1ty
will be fostered, and major duplication of students' experiences will be
avoided. o
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The follow1ng recdmmendat1ons are offered to descr1be some means
of ass1st1ng the teachers in the actual delivery of marine and other
aquatic education and to provide direct communication Tinkage with the
field:

= Provide a marine education hotline to assist teachers and
administrators in the development and implementation of
activities, field trips, ete:

- Deve]op and maintain a ser1es of resource centers to serve

as a library and repository. for marine and o*her aquatic
information, materials, supplies, and egquipment.

- Bevelopment and maintain community resource peop]e who can
provide services and instruction available for classroom

use.
- Develop in-service training opportunities.

- Develop educational television programs in Marine and Other
Aquatic Education.

- Develop and maintain an information feeaback sgstem that wou]d
allow teachers to evaluate support services and make sugges-

- éht@jhié mobile-marine van that can serve schools that cannot

visit marine related sites:

- beveiép,éhd méihté%ﬁ éﬁ,é?tiéuiét%bﬁ,ébﬁﬁittéé consisting of
state, district, and school personnel to discuss and offer
alternatives for marine and other aquatic education concerns.

- Deve]op and maintain a marine and other. aquat1c educat1on

council consisting of representatives from bu51nesses1,other

private organizations, governmental agencies, and community
pecple who-are interested in the improvement of marine and
other édﬁétie education.

level to assist in the 1mp1ementat1on of th1s program.
D. étéf% Bévéiéphéﬁt

éie related te teaeh1ng eempetenc1es and program deve]opment It 1nvo]ves
1n-serV1ce and other re]ated act1V1ties aimed at the 1mprovement of instruc-
tion and teach1ng competency of the profeSS1ona1 educat1ona1 staff Staff
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is most effect1ve when v1ewed as part of program bu11d1nq act1v1t1es
within an educat1ona1 organ1zat1on. When,con51dered in the context
of program building, staff development shifts from a deficit model
where teachers are seen primarily as needing in-service training
because they lack professional skills to a model that is an integral
part of a program improvement process affecting the entire organiza-

A va11d staff deve]ooment program 1nc1udes (1) co]]aborat1ve pian-

n1ng w1th 1nput from state and d1scr1ct personne] teachers and schoo]
schoo]s and (3) a means by wh1ch the overall obJeci1ves of the program
can be accomp11shed This type of planning is necessary for both the
short-term and long-term success of a planned change effort.

The staff deve]opment p]an is 1ntended to prov1de a comprehen51ve

and systemat1c effort towards deve]op1ng and ut111z1ng the capab111t1es
of the educat1ona1 personneT for delivery of an instructional program

in marine and other aquat1c education.

~ Overall coordination of the staff development program will be pro-
v1ded through the col]aborat1ve efforts of the state personne] and the
1mp1ementat1on process will be through the co]]aborat1ve efforts of

~ Based on research studies by the Rand Corporation,> implementation
strategies that incorporated staff-training activities and staff support
activities had the most 1ast1ng effect on teacher change and program
cont1nuat1on. 0? tﬁese two e]ements, staff support act1v1t1es had the

Pag]rgerman and Milbrey Mctaugh11n, Federa] Programs Support1ng Educational
Change, Vol. IV: The Findirgs in Review, The Rand Corp. (R-158914-HEW), 1975.
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