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Preface
This iBook was created by students at Pu’uhonua Care Facilities of Maui, Inc (Clearview School), as a part of the 2013 B-WET Ha-
waii grant from the National Oceanic and Atmospheric Administration (NOAA). NOAA B-WET funding brings thousands of K-12 
teachers and students around the country outside for hands-on environmental education opportunities. The Hawaii Opportunities 
for Partnerships in Environmental Studies (Project-HOPES) would like to thank our project partners, including:  Kula Elementary 
School, Upcountry Academy, East Maui Watershed Partnership, Maui Invasive Species Committee, and the Hawaii Nature Conser-
vancy.

The Project HOPES results, evaluation tool links and the project guide are include in this iBook. In addition, the iBook includes 
Clearview/Upcountry Academy middle and high school students’ rewrite of the 7 Ocean Literacy Essential Principles designed to 
be shared with the younger students at Kula Elementary School. The original 7 Essential Principles was developed by many scien-
tists and educators from the ocean sciences education community. For a complete listing of all the individuals who have contrib-
uted to the development of the Ocean Literacy Framework, please www.oceanliteracy.net 

http://www.oceanliteracy.net
http://www.oceanliteracy.net


CHAPTER 1: FIRST ESSENTIAL PRINCIPLE

Earth has one big 
ocean with many fea-
tures

The ocean is a major feature of our 
planet and contains 97% of Earth’s water. 
It is the only ocean in our solar system. 
All life exists because of the ocean and 
will forever depend on the ocean’s health. 
Understanding the ocean is essential to
comprehending and protecting the 
planet.



EARTH HAS ONE BIG OCEAN WITH MANY FEATURES

A:  The most defining physical feature on Earth is 
the ocean. The ocean covers approximately 70% of 
Earth. There is one ocean with many basins: the 
North Pacific, South Pacific, South Atlantic, North 
Atlantic, Indian, Southern, and Arctic.

B: Ocean basins  are made of the seafloor and all its 
features, like islands, trenches, mid ocean ridges 
and rift valleys. Ocean basin have different sizes, 
shapes and features because of the movement of the 
Earth’s crust. The highest peaks, deepest valleys 
and the flattest plains on Earth are all found in the 
ocean.

C: Throughout the entire ocean there is just one 
connected circulation system. It is powered by 
winds, tides, the force of Earth's rotation, and the 
Sun. The "global ocean conveyor belt" moves water  
and organisms around the ocean. It also moves 
energy (heat) and matter. A large impact on the 
climate and ecosystems can occur if the ocean 
circulation changes.

EARTH HAS ONE BIG OCEAN WITH MANY FEATURES

D: Sea level is the average height of the ocean 
compared to land (taking in to account the 
differences made by tides). Plate tectonics cause 
changes in sea levels by changing the height of the 
land and the volume of ocean basins. As ice caps 
melt or grow, it changes the sea level. It also 
changes from changes in the ocean temperature 
(expanding and contracting as water warms and 
cools).

E: 97% of Earth's water is in the ocean. Seawater 
has unique properties. It is salty, its freezing point 
is a little lower than fresh water, its density is a little 
higher, its electrical activity is much higher, and it is 
a little basic. The balance of pH is important for the 
health of sea life, and in controlling the rate the 
ocean will be able to absorb and buffer changes.  

F: The ocean is a very important part of the water 
cycle.  All of Earth’s water reservoirs are connected 
to the ocean thru the processes of evaporation and 
precipitation.
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EARTH HAS ONE BIG OCEAN WITH MANY FEATURES

G: The ocean is connected to important watersheds, 
lakes, and waterways. All the important watersheds 
on Earth lead to the ocean. Streams and rivers carry 
salts, nutrients, sediments, and pollutants from the 
watersheds to the ocean. 

H: Although the ocean is huge, resources are 
limited. 
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CHAPTER 2: SECOND ESSENTIAL PRINCIPLE

The ocean and 
life in the ocean 
shape the 
features of Earth

Many of Earth’s natural materials come 
from the ocean. Many of the sedimentary 
rocks now visible on land were made and 
formed in the ocean. Carbonate rocks 
were laid down by ocean life. The ocean 
is Earth’s largest reservoir of quickly cy-
cling carbon. Many organisms use carbon 
dissolved in the ocean. It is used to make 
coral reefs, shells, other skeletal parts.



THE OCEAN AND LIFE IN THE OCEAN SHAPE THE 

FEATURES OF EARTH

A: Many materials come from the ocean. Most of 
Earth’s natural materials come from the ocean. 
Many of the sedimentary rocks now visible on land 
were made and formed in the ocean. Carbonate 
rocks were laid down by ocean life. 

B: Sea level changes over time have change the 
continental shelves which impacted the shape of 
land. The continental shelves would contract and 
expand and create or destroy inland seas and the 
surface of the land.

C: Wearing away rock, soil and other material is 
called erosion and happens in coastal areas. Erosion 
from wind, waves, currents and the movement of 
plate tectonics move sediments. Sand is made of 
tiny bits of animals, plants, rocks and minerals. 
Sand is eroded from land and carried by river and 
surf. Sand gets moved seasonally by waves and by 
ocean currents.

THE OCEAN AND LIFE IN THE OCEAN SHAPE THE 

FEATURES OF EARTH

D: The ocean is Earth’s largest reservoir of quickly 
cycling carbon. Many organisms use carbon 
dissolved in the ocean. It is used to make coral 
reefs, shells, other skeletal parts.

E: The physical structure of the Earth and the size, 
shape and creation and destruction of land happens 
because of the force of waves, changes in sea levels, 
and tectonic activity.
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CHAPTER 3: THIRD ESSENTIAL PRINCIPLE

The ocean is a major 
influence on 
weather and climate

The ocean makes a big difference when it 
comes to weather and climate. The inter-
action between oceanic and atmospheric 
processes control weather and climate by 
ruling over the Earth's energy, water, and 
carbon systems. The ocean controls  
weather and climate around the world by 
taking in most of the solar radiation 
reaching Earth. 



THE OCEAN IS A MAJOR INFLUENCE ON WEATHER 

AND CLIMATE

A:  The interaction between oceanic and 
atmospheric processes control weather and climate 
by ruling over the Earth's energy, water, and carbon 
systems.

B: The ocean controls weather and climate around 
the world by taking in most of the solar radiation 
reaching Earth. Heat exchange between the ocean 
and atmosphere controls the water cycle, oceanic, 
and atmospheric circulation.

C: When heat travels between the ocean and the 
atmosphere, a dramatic weather phenomenon could 
happen, effecting the cycle of rain and drought. 
Examples include the El Nino Southern Oscillation 
and La Nina, which both cause important changes 
in global weather patterns. They change the sea 
surface and temperature patterns in the Pacific.

THE OCEAN IS A MAJOR INFLUENCE ON WEATHER 

AND CLIMATE

D:  Condensation of evaporated water from warm 
seas give energy for hurricanes and cyclones. Most 
rain that falls on land was evaporated from the 
tropical ocean

E: The ocean rules over Earth's carbon cycle. Half of 
the main productivity on Earth takes place in the 
sunny layers of the ocean. The ocean sucks up about 
half of all carbon dioxide and methane that are 
added to the atmosphere.

F: The ocean has made, and will continue to make, a 
big difference on climate change by absorbing, 
storing, and moving heat, carbon, and water. 
Changes in the ocean's circulation have created big, 
sudden changes in climate during the last 50,000 
years.
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THE OCEAN IS A MAJOR INFLUENCE ON WEATHER 

AND CLIMATE

G:  Changes in the ocean-atmosphere system can 
end in changes to the climate that in the long run, 
make even more changes to the ocean and 
atmosphere. These interactions have dramatic 
physical, chemical, biological, economic, and social 
consequences.
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CHAPTER 4: FOURTH ESSENTIAL PRINCIPLE

The ocean made the 
Earth habitable

The ocean made Earth livable for people. 
Most of the air in the atmosphere origi-
nally came from the events of photosyn-
thetic creatures in the ocean. The ocean 
gives and continues to give water, air, 
and nutrients need for us to live. The 
ocean even controls the weather needed 
for life to continue on Earth.



THE OCEAN MADE THE EARTH HABITABLE

A:  Most air in the atmosphere originally came from 
the events of photosynthetic creatures in the ocean. 
This build up of air in Earth's atmosphere was 
important for life to grow and live on land.

B: The ocean is the “cradle of life”. Millions of 
different species on Earth today are related from 
common ancestors that changed in the ocean and 
continue to change today.

C: The ocean gives and continues to give water, air, 
and nutrients need for us to live. The ocean even 
controls the weather needed for life to continue on 
Earth.

THE OCEAN MADE THE EARTH HABITABLE
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CHAPTER 5: FIFTH ESSENTIAL PRINCIPLE

The ocean supports 
a great diversity of 
life and ecosystems

The smallest to the largest living things, 
live in the ocean. Most of the major 
groups of life are only found in the ocean 
and the variety of life is much more than 
the variety of life on land. Most of the liv-
ing space on Earth is in the ocean. 



THE OCEAN SUPPORTS A GREAT DIVERSITY OF LIFE 

AND ECOSYSTEMS

A:  The smallest to the largest living things, live in 
the ocean. The smallest living things, microbes, and 
the largest animals, the blue whales share the 
ocean.

B: Most of the organisms in the ocean are microbes. 
Microbes are the most important basic producers 
and the basis of ALL ocean food webs. Microbes 
grow really fast and die really fast so they make a 
huge amount of carbon and oxygen for Earth.

C: Most of the major groups of life are only found in 
the ocean and the variety of life is much more than 
the variety of life on land.

D: The ocean has unique examples of life cycles that 
do not occur on land. The ocean life gives us 
examples of life cycles, adaptations, and 
relationships between organisms (symbiosis, 
predator-prey dynamics, and energy transfer).

E: The ocean is a huge living space. The ocean has 
unique ecosystems and life from the surface all the 
way down and below the seafloor. 

THE OCEAN SUPPORTS A GREAT DIVERSITY OF LIFE 

AND ECOSYSTEMS

F: Ocean ecosystems have different environmental 
conditions, so different organisms live in different 
places. Life in the ocean is not evenly spread out. A 
few places in the ocean support the greatest amount 
of life, while most of the ocean does not support 
much life at all.

G: In the deep ocean, there are ecosystems that are 
not using energy from sunlight and there are no 
organisms using photosynthesis. Instead they use 
chemical energy and chemosynthesis. 
Hydrothermal vents, submarine hot springs, and 
methane cold seeps only use chemical energy.

H: Zonation patterns can affect the ocean lives’ 
variety. Tides, waves, density, light levels and other 
factors can cause zonation patterns.

I: An important and productive area for marine life 
are estuaries. Estuaries make productive nursery 
areas too.

13



CHAPTER 6: SIXTH ESSENTIAL PRINCIPLE

The ocean and hu-
mans are inextrica-
bly interconnected

Every human life is affected by the 
ocean. Food, medicines, minerals, and en-
ergy resources all come from the 
ocean. As a source of inspiration, recrea-
tion, rejuvenation, and discovery, the 
ocean is an important element in many 
cultures. People can have an affect on the 
ocean in many different ways.



THE OCEAN AND HUMANS ARE INEXTRICABLY IN-

TERCONNECTED

A:  Every human life is affected by the ocean. Most 
of the rain comes from the ocean and almost all of 
our planet's oxygen. The ocean also provides 
freshwater to the planet and influences Earth's 
climate and weather. It also influences human 
health. 

B: Food, medicines, minerals, and energy resources 
all come from the ocean. The ocean also provides 
jobs for people and economies for nations. It serves 
as a highway for transporting people and things that 
we need. The ocean also plays a role in national 
security.

C: Most cultures feel as if the ocean plays an 
important role in their heritage. It also gives many 
people a sense of inspiration, rejuvenation, and 
discovery. You can never have enough time for 
recreation activities of course.

THE OCEAN AND HUMANS ARE INEXTRICABLY IN-

TERCONNECTED

D:  Humans affect the way the ocean works. Laws, 
regulations and resource management put us in a 
position where we are responsible for what we take 
out and put in the ocean. When people develop land 
and are active in the ocean, they can pollute the 
ocean, change its chemistry and the beaches, shores 
and rivers. People have also removed most of the 
large creatures that had lived in the ocean.

E: Due to our development we have changed ocean 
temperature and pH. Not only does it affect just the 
ocean but the organisms. For example, the coral 
bleaching caused by rising temperature and shell 
formation slowing down because of ocean 
acidification..

F: Coastal regions are where most of the world's 
population lives, and those places are likely to be 
impacted by natural disasters like tsunamis, 
hurricanes, cyclones, sea level changes, and storm 
surges.
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THE OCEAN AND HUMANS ARE INEXTRICABLY IN-

TERCONNECTED

G:  It is EVERYONE'S responsibility to care for the 
ocean. The ocean supports us and we must live in a 
way that supports the ocean. Individual and group 
actions are needed to manage ocean resources. 
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CHAPTER 7: SEVENTH ESSENTIAL PRINCIPLE

The ocean is largely 
unexplored

The Earth and people rely on the ocean 
for survival, so understanding the ocean 
is more than just curiosity. Scientists are 
counting on new technologies to help 
them explore the ocean. Ocean explora-
tion requires many different types of sci-
entists and scientific study.



THE OCEAN IS LARGELY UNEXPLORED

A:  The largest unexplored place on Earth is the 
ocean. Less than 5% of the ocean has been explored. 
There are great opportunities to explorer, discover 
and investigate the ocean.

B: The Earth and its people rely on the ocean for 
our survival, so understanding the ocean is more 
than just curiosity. To better understand ocean 
systems and processes, exploring, experimenting 
and discovery are necessary.

C: We have been using the ocean's resources 
significantly over the years. In the last 50 years, we 
have increased the amount of resources we have 
taken from the ocean. In order to sustain the ocean 
and its resources, it is important to to understand 
the ocean's resources and their potential.

THE OCEAN IS LARGELY UNEXPLORED

D: Scientists are counting on new technologies to 
help them explore the ocean. New sensors and tools 
are letting us explore new areas of the ocean. 
Scientists are also using satellites, drifters, buoys, 
subsea observatories, and submersibles for 
exploration.

E: Mathematical models are helping us to 
understand ocean systems and their complex 
interactions with Earth.

F: Ocean exploration requires many different types 
of scientists and scientific study. Chemists, 
biologists, computer programmers, engineers, 
geologists, climatologists, meteorologists, 
physicists, and even animators and illustrators are 
needed to properly study the ocean. These 
interactions between scientific fields help us to get 
new ideas to question and explore.
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CHAPTER 8-RESULTS

Project 
HOPES
Results

Of the Project HOPES objectives, the 
evaluation will focus on assessing our suc-
cess in increasing student knowledge 
about the East Maui watershed, engaging 
students in quality scientific investiga-
tions and increasing their attitude and ac-
tions towards the watershed. 



RESULTS 

Middle and high school students were evaluated 
using the Children’s Environmental Attitudes and 
Knowledge Scale (CHEAKS). The Children’s 
Environmental Attitudes and Knowledge Scale 
(CHEAKS) measures children’s global attitudes and 
knowledge regarding environmental issues. 
CHEAKS consists of 66 items and includes two sub-
scales, Attitude and Knowledge.  A total score is 
calculated by summing the two scores from the 
subscales.  There is a total possible score ranging 
from 36 to 360.  A higher score would indicate that 
the respondent holds (combined) more positive 
attitude towards and increased knowledge about the 
environment. The Children's Environmental 
Attitude and Knowledge Scale (CHEAKS) was 
administered to 15 students in Grades 6-10 on two 
occasions approximately 8 mo apart. The CHEAKS 
showed excellent reliability and validity. Differences 
in scores between older and younger students were 
significant, and students identified by teachers as 
highly interested in the environment scored higher 
than students not so identified. 

RESULTS 

77% of students scored higher than mid-range of 
162 in the beginning of the project. By the end of 
the project 88% of students scored higher than the 
mid-range of 162.

The elementary school children were evaluated 
using the New Ecological Paradigm for Children 
Scale. The New Ecological Paradigm for Children 
Scale measures children’s environmental worldview 
and consists of 10 items, instead of the original 15 
items, and the wording has been made appropriate 
for use with children.  Children are asked to choose 
the number that best describes how much they 
agree or disagree with the following statements.  

The items are rated on a 5-point Likert scale, 
ranging from 1 (strongly disagree) to 5 (strongly 
agree).  Items 3, 6, 7, and 9 are reverse scored to 
obtain a composite score.  Total scores range from 
15 (low environmental concern) to 75 (high 
environmental concern) and a score of 45 is the 
midpoint, which is interpreted as neutral. 
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RESULTS 

The results of the pre and post evaluation for the 
third and fourth grade can be seen in the chart 
below.

!
SUMMARY: There was an 11% increase in the 
number of middle and high school students who 
showed a more positive attitude towards and 
increased knowledge about the environment. All 
third and fourth grade elementary classrooms 
showed an improved (.3-3%) environmental 
worldview. 

RESULTS 

Significant progress can also be seen in the pre and 
post surveys given to 130 students at the beginning 
of the project and again at the end of the project, 
eight months later. In the pre-survey 67% of 
students (87 students) could properly define 
watershed, 5% of students (7 students) could name 
5 career opportunities related to the watershed and 
43% of students (56 students) had visited their local 
watershed. In the post-survey, 81% of students (105 
students) could properly define watershed, 60% of 
students (78 students) could name 5 career 
opportunities related to the watershed, and 98% of 
students (127 students) had visited their local 
watershed.

Evaluation Tools:

High School/Middle School

Children's Environmental Attitude and Knowledge 
Scale (CHEAKS) can be found online here.

Elementary School

New Ecological Paradigm for Children Scale can be 
found online here.
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RESULTS 

Pre-survey/Post-survey  
Name_______________    Class ___________

1. What is a watershed?

2.Name 5 career opportunities related to the 
watershed.

3.Have you ever visited your local watershed. 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CHAPTER 9

Project Guide

This project guide will help you to recre-
ate the watershed project. Whether done 
in whole or in part, this guide will help 
you create a meaningful watershed educa-
tional experience for students. 



PROJECT GUIDE

The following timeline is a suggestion for activities 
to make learning about the watershed fun and 
educational. The model used by Project-HOPES 
includes older student mentors presenting the 
lessons to younger students.

October: Pre-Survey of all students in project

October-December: Older students (grades 6-12) 
prepare to mentor younger students by using the 
Hoike o Haleakala curriculum as a primary 
educational tool. Teachers should schedule a field 
trip to motivate students to learn more about field 
collection, such as The Hawaiian Islands Humpback 
Whale National Marine Sanctuary’s Salt Water 
Investigations. 

January – February 2014: The Watershed Tour is a 
virtual tour of a watershed. The kit provides a way 
for students examine all elements of a watershed. 
Teachers can synthesis water samples so students 
can collect and test water samples to study the 
health of the virtual watershed. You can learn more 
about The Watershed Tour at LaMottes

PROJECT GUIDE

January – February 2014: Older students create a 
watershed in the classroom with the younger 
students so they can study the effects of changes to 
the watershed. 

Teachers and students use the working model to 
apply and study hypothetical changes over time; to 
see how sediment and pollution can be carried in 
the system. Students help shape the watershed from 
its lava state of a’a, and then watch as erosion 
softens the edges of the a’a, turning lava into soil. 
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PROJECT GUIDE

Then students began to see a unique watershed 
form and identified beaches, gulches, etc, this looks 
like the Hawaiian watershed millions of years ago. 
Students add elements to their watershed, such as 
lo’i and fishponds. As they do, students begin to see 
how changes brought by Polynesians, Europeans, 
and modern visitors have affected the watershed. 
Some plants and birds become endangered. Other 
species even become extinct and have to, sadly, be 
removed from the watershed forever. Student 
mentors then prompt for suggestions from the 
younger students: what they can do to help?

PROJECT GUIDE

Students want to protect the watershed, and share 
their ideas with the student mentors and the ideas 
are put into action in their model. For example, 
fencing will protect the watershed from the 
destruction caused by deer and pigs and so the area 
will slowly begin to recover. The watershed model is 
reusable and costs about $15. The demonstration 
provides a hands-on way to excite students into 
thinking and testing their ideas on how to best 
protect their watershed. The lesson plan for this can 
be found online here: http://
www.eastmauiwatershed.org/wp-content/uploads/
2011/06/Demo_Kit.pdf

March: Do a hands-on activity that helps students 
explore how leaf shape affects water drop size, how 
water drop size affects soil health, and demonstrate 
how a plant’s leaf shape can affect watershed 
functionality and promote erosion. For example, 
Maui Invasive Species Committee’s Raindrops and 
Watersheds: Size Matters!

Teacher’s Pages here

Student’s Page here
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PROJECT GUIDE

March-April: If possible, get a LaMotte Water 
Quality Educator and Monitoring Outfit kit. It 
provides enough in the kit to perform multiple tests. 
Have older students teach younger students how to 
sample the water they collected on their hike to 
watershed. 

April-May: Complete post-survey or other 
assessment of all students in the project.

PROJECT GUIDE

Extension 1: Have younger students present their 
watershed model and their water quality results to a 
younger or older grade. 

Extension 2: Have older students create a public 
service announcement (PSA)

Extension 3: Have student enter art competitions 
that focus on watersheds and water quality and/or 
attend art shows. The East Maui Watershed 
Partnership has an annual art show. 
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