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Pur pose: This curriculum is designed to communicate:

L. How the open ocean around Hawaii and the Pacific is physically and
biologically structured.

II. What the major natural and human induced impacts to the open ocean
ecosystem are.

1. How science helps us to study the open ocean environment and manage the

people and resources in that environment.

Hawaii Content and Perfor mance Standards Addressed (HCPS111):

5.1 The Scientific Process: Scientific Investigation: Discover, invent, and
investigate using the skills necessary to engage in the scientific process.

5.2 The Scientific Process: Nature of Science: Understand that science, technology,
and society are interrelated.

5.3 Life and Environmental Sciences: Organisms and the Environment:
Understanding the unity, diversity, and interrelationships of organisms, including
their relationship to cycles of matter and energy in the environment.

5.4 Life and Environmental Sciences: Structure and Function in Organisms:
Understand the structures and functions of living organisms and how organisms
can be compared scientifically.

Rational€e: The open ocean accounts for approximately seventy percent of the Earth’s
surface. In Hawaii, forty-one percent of the state is ocean. The ocean creates Hawaii’s
weather, provides Hawaii’s residents with food, and surrounds our islands to make us the
most isolated island chain in the world. Therefore, understanding how the ocean
functions, how we use and study the ocean, and how that use impacts the ocean is critical
for Hawaii’s youths to understand. This curriculum uses hands-on activities to promote
interactive learning about the open ocean ecosystem.

L essons Plan

This unit is structured to last nine weeks or a full quarter. The lessons plans are
structured to last two, 50-minute classes per week. This means the unit takes at least 18
class periods to complete. This structuring is a result of most 5"™-grade classes having at
least two science classes per week. If a teacher has more than two science classes per
week then there are several optional activities that supplement the unit and are included



in thiscurriculum Taught as an entire unit the lessons flows togetlogrever many of
the lessons may be taken out of context to deliver a particular concept.

Materials neeed for thiscurriculumare minimal, however there are some
expendable materials that may have to be purchased. Prior to teaching this unit, the
instructor should browse the lesson plans and catalog which materials may have to be
obtained.Some of theesearch for thénal project requires the use of a computer with
internet access and therefore acdesomputershould be requested at the apprdpria
time.

Each lesson plan includes a summary of the lesson and primary objectives as well
as avocabularylist thatmay be used in vocabulary lessons or spelling lessons. The
lesson plans alsaclude background information for the instructor as weldditional
internet links that provide background information on each lesson.

There are several options for great field trips with this unit but none are required.
Students can conduct a plankton tow either from a boat or onshore around week 3 of the
unit. Around week 5 or 6 students may visit a commercial fishing boat or fish market to
examine the species sold their and learn more about commercial fishing.

Unit Outline
Pre-lesson (20 minutes)
Students conduct a pessessment and are introduced tawthe open ocean.is

WKk 1: Students are introduced to wihla¢ open oceais through brainstorming and
pictures. The students then explore the physatzibtic) featuref the Pacific open
ocean. The students also learn where Hawaii is situated Pettificand the
characteristis of the ocean that surrounds the island ch&tudents then leahow the
areas of the oceamith different physical propertiashange through a hands lab that
models how currents move water.

WKk 2: Students learn abotlie amazing organisms in the open ocean. The students then
examine howthe physical featuresf the ocean define where these organisms make their
homes by using an organismOs physical requirements to map their potential distributions
throughout the Padd Ocean basirStudents will learn about organism limitations and

how mapping is used as an important scientific tool today.

Wk 3: Students learn abohbw differentorganismsnteract with each othén the open
oceanin terms of predateprey relatioships by using their organism cards. Students then
learn how these relationships build food weBtsidents are introduced to how we, as
humans, represent the top predator in every foodvgdtional activityincludes a

plankton tow and identification lesso

WKk 4: Students learn how open ocean organisms in Hawaii are adapted to the habitat
they live in and the role they play in that habitat. Organisms that swim long distances
will have well formed fins while those that drift may have no fins at all. etisdwill

create their own superfish, a fish that is perfectly adapted fenvisonment. Students



will also dissect a squid to examine the features and adaptations of an animal that
supports a large commercial fishery.

WKk S: Students are introduced to what a fishery is and what types there are. Students will
learn about fisheries in Hawaii and the issues facing our oceans through a powerpoint
presentation. They will then learn about two exceptional people, Ken Norris and Sam
LaBudde, who changed the way people thought of fisheries. Students are also introduced
to the final project. Optional Fieldtrip includes a trip to the local fish market or a
commerical fishing vessel to learn about fisheries. Several videos may be included here
as well.

WK 6: In this lesson students learn how fishing equipment, technology, and the way we
fish affect the organisms in the open ocean. Students play the game Fishbowl Fisheries
to see how different types of fishing impact how many fish are caught and how much
bycatch is caught. Students must then hypothesize and test how a change in fishing
equipment or fishing style can reduce bycatch. This change is called fishery management.
Students will also continue working on their final project.

WKk 7: Students learn about some of the major anthropogenic (human-created) issues that
the open ocean ecosystem faces today. These issues directly affect Hawaii’s ocean flora
and fauna and the people that depend on the ocean. Students learn how noise pollution
and marine debris are two ocean killers. Students then hypothesize how different kinds
of marine debris will interact with different kinds of marine creatures and graph the
results.

WKk 8: Students continue their research and finalize their fisheries presentation.

Wk 9 Final Project: Students present their research on their fishery’s biology, impacts,
their devised fishery management, and their plans for monitoring their fishery.

Formative Assessment: Students first fill out a pre-assessment test designed to test
their preconceptions of the open ocean. During the unit students are assessed using
homework questions, worksheets, a quiz, experiments, art, group work, and presentations.
The students are encouraged at all times to participate and ask questions, be creative, and
use their logic.

Summative Assessment: Students will present their fishery in terms of the organism
that provides the basis for the fishery, how we fish for that organism, how the act of
fishing may be affecting the environment, a current problem with the fishery, and a
potential solution to that problem. The students will be graded on their presentation,
knowledge, research, and innovation.
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What is the What are the physical properties of the
open ocean? open ocean and how do currents change
them?
How do the kids describe What are some of the
their view of the open ocean? organisms in the
/ ocean?
How do the physical
How do they use this <4 Open properties of the ocean

knowledge to manage this == | define what organisms live

ecosystem? Ocean there?

How do scientists 4/ YA How do the organisms in

study the open the open ocean interact
ocean? with each other in terms of
food webs?
What are the current threats to
the open ocean ecosystem Introduction
to fisheries.

including marine debris and
noise pollution?

What happens to the structure How do open ocean organisms
of ocean food webs when we structures fit the physical
remove organisms or whole parameters of the zones of ocean
levels? they live in?

Open Ocean Unit
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Timeline | Lesson and Topic Concepts Student Objectives Activity description Assessment
Week 1 Physical Properties | What is the open ocean? Students will be able to define what Ocean Brainstorm (what do you | Map Walk
of the Open Ocean | What are the physical the open ocean is and describe some | KNOw?). Currents lab: examine | worksheet
and Currents properties of the open of the major physical properties \é\{hat happens when water with Currents Lab
. . s ifferent physical properties
ocean, and how do they including salinity, temperature, combine. worksheet
change? currents, nutrient levels, and depth.
Week 2 Organisms in the What are some of the Students will be able to describe Organism Cards (a parade of Habitat
Open Ocean, organisms in the ocean? some of the plants and animals in the | different players in the sea). Distribution
Where They Live, | How do the physical open ocean, discuss where they live, | Map an ocean organism’s Worksheet
and Why They properties of the ocean and why they live there and not in habitat based on their
Live There. define what organisms live other places. This lesson will center | preferences of salinity,
there? on organisms in Hawaii. nutrients, temp, and depth.
Week 3 Interrelationships How do the organisms in Students will be able describe the Food-web structuring Foodweb
among Organisms | the open ocean interact with | general levels in an ocean foodweb, (identifying the building Worksheet and
in the Open Ocean | each other in terms of food demonstrate how open ocean blocks). following questions
webs? Introduction to foodwebs are structured, and define
fisheries. what a fishery is.
Week 4 Function and How do open ocean Students will be able to describe Squid dissection and design Squid Worksheet
Structure of Open organism’s structures fit the | some physiological adaptations of your own superfish. Superfish
Ocean Organisms physical parameters of the open ocean organisms and how these Worksheet.
zones of ocean they live in? | adaptations are beneficial.
Week 5 Introduction to What is a fishery? Students will be able to discuss what | Fisheries presentation and Fishery Questions.
Fisheries. How do fisheries affect the a fishery is, describe some fisheries accompanying questions.
open ocean environment? in Hawaiian waters, and discuss the
impacts fisheries have on the ocean.
Week 6 Fishery Science How are fisheries managed? | Students will be able to discuss Students simulate fishing on the | Fish Bowl
and Management How does fishing fishery management and the effects open ocean with different Worksheet
equipment affect how many | of changing fishing equipment. fishing equipment. Students Open Ocean Quiz.
and what kind of fish are must then alter that equipment
caught? to avoid bycatch.
Week 7 Impacts to the What are some of the major | Students will be able to define some | Marine debris presentation and | Marine debris
Open Ocean impacts to the open ocean? of the major threats to the open ocean | simulation of debris impacts worksheet
How can we mitigate those | and discuss how these threats change | and demonstration of noise in
impacts? the ocean environment. the ocean.
Week Fishery How do the students Students will demonstrate their Student presentation creation, Summative:
8§&9 Presentations describe their fishery, their overall understanding of open ocean | presentation, and question & Fishery

management solution, and
the monitoring of the open
ocean?

fisheries, the problems therein, and
how we may manage and monitor
those fisheries.

answer.

Presentation &
Poster

Open Ocean
1
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MaterialsList

Materials not provided with binder
Teacher should purchase these if they do not have them already.

Lesson 1:

Chart Paper

4 identical plastic bottles (126 oz. most water bottles work)

Tornado tube (this piece screws the two bottgether Ask Prism for these or order on
the internet 1$ per tupe

Room temp water, Hot tap water, Ice cold water

I' Cup Kosher salt/sea salt (dissolves better than table salt)

Food coloring (not yellow: Red and Blue work great)

2 trays

Clean up suppliesdtvel, paper towels)

Lesson 2:
Crayons or colored pencils (5 colors)

Lesson 3:
None

Lesson 4:

Paper Towels

Division of AquaticResouce®r other fish posters
Crayons

Squids

Scissors

Dissection Trays (Paper plates)

Lesson 5:
None

Lesson 6:

folded paper (hook and line)
300 marbles one color

150 marbles of a different color
1 spoon (travérs)

1 cup (Net or Seiners)

3 large jars

3 cups to hold caught marbles
2 pairsscissors

Lesson 7:

Examples of Marine Debris
(string, plastic bits, cans, plastic bag)

Open Ocean Unit
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Crayons or colored pencils

Final Project(Lesson 8)
Materials for studentOs poster presentation. (Poster Board etc.)

Binder Materials
Prelesson
Formative assessment pretest

Lesson 1

Phystal maps of the open oceésee Uni}
Map walk worksheet

Currents Lab worksheet

Lesson 2:

Habitat Distribution Handout

Physical Maps

Habitat Distribution Example Handout
Organism Cards

Lesson 3:

Organism Cards

Sample Organism Distributions

Sample Foodweb

Sample roles page

Food Web worksheet

Food Web questions

(Also included: Additionamaterials for a lesson on plankjon
Plankton Tow lesson
Plankton worksheet
Plankton ID Sheet

Lesson 4:

TeacherOs guides of squid anatomy
Superfish (Fish adaptations) worksheet (2) pgs
Squid worksheet

Lesson 5:

Fishery Presentation
Powerpoint worksheet
Norris and LaBudde Story

Lesson 6

Fishbowl worksheet for each student
TeacherOs ingtitions

Open Ocean Quiz

Open Ocean Unit
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Lesson 7
ImpactPower Poinpresentation
Marine Debris Worksheet

Final Project (Lesson 8):

Fishery Solutions Document

Fishery Project Outline

Science Letter Update

Sample Roles Document

Fishery Card Worksheet

Fishery Information Cards

Webquest (questgarden.com/45/79/3/070129002849)
Fisheries Presentation Evaluation

Final Project Grading Rubric

Open Ocean Unit



