Concepts

All scientists use the
scientific method that
includes the following:
ask a question, do
background research,
construct a hypotheses,
test a hypothesis with an
experiment and finally
they analyze and report
their results. Studying
the ocean can often be a
challenge as it is so
large and so deep. Over
70% of our Earth is
covered in ocean water
and the deepest trench in
the ocean is 10,934
meters (35,840 feet)
below sea level

HCPS III Benchmarks
SC6.1.1
SC6.1.2
SC6.2.1
SC6.2.2

Duration
1 % hours

Source Material
PRISM
AIMS

Vocabulary
Compass

Global Positioning
System (GPS)
Latitude

Longitude

Research Vessel (RV)

DEEP BLUE: Exploring the deep ocean

Summary

In this lesson students will bounce a globe beach ball to learn that
70% of our planet is covered in water, and the remaining 30% is land.
They will work together to predict what the probability is of landing
on a spot on the globe that is water, versus a spot that is land?
Students will make a map and discuss different types of ocean
vessels.

Objectives
* Students will use math to find the probabilities (expressed in
fractions and percentages) of landing on water
* Students will use latitude and longitude coordinates to design
their own map and plot their position in the Pacific Ocean
* Students will understand the advances and technological
developments in navigation.

Materials

Introduction

* 1 inflatable globe beach ball (if available one per group)

* BEACH BALL BOUNCE (one per student)

Map project

* Ocean Exploration Powerpoint

* PLOT YOUR POSITION (one per student)

* PLOT YOUR POSITION MAP (one per student)

*  Worksheet: Ocean Exploration word search (one per student)
e GPS (if available one per group)

Making Connections

The lesson is designed to have the students identify how important
the oceans are to life on Earth. Discussions will inspire thinking
about how large the ocean ecosystems are that make up much of our
planet and how there is still so much to be explored with science. The
lesson is a great first introduction to this ocean science curriculum.

Teacher Prep for Activity
1. Inflate the globe beach ball
2. Make copies for each student:
a. BEACH BALL BOUNCE
b. PLOT YOUR POSITION
c. PLOT YOUR POSITION MAP
d. OCEAN EXPLORATION WORD SEARCH
3. Find 10 locations in your area to highlight on the map with the
Latitude and Longitude (including the school)
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Background

About 70% of our planet is covered in water, and the remaining 30% is land. We have five
oceans (Pacific, Atlantic, Artic, Antarctic and Indian Oceans) on Earths surface. In Hawaii it
may be easy to see that the Pacific Ocean is very large and surrounds the Islands as far as the eye
can see, but no matter where you live the oceans effect all life on Earth. The more students
understand about the ocean the more they can understand about the Earth. Scientist study the
oceans to help protect the resources and ecological functions that we and every other animal on
earth depend on.

Whether an ocean vessel is out researching or out to explore new land, every ocean voyager
requires methods of navigation to guide them on their trip. Some voyagers used the stars to guide
them, while others used compasses. Today, most boaters use Global Positioning System (GPS) to
locate and reference their position and course. GPS presents your location using latitude and
longitude in degrees (°), minutes (‘) and seconds (*), for example Hilo, Hawaii is 19°42"20"N
155°5'9"W.

Vocabulary
Compass: a navigational instrument that uses the Earth’s magnetic pull to determine the North,
East, South and West directions

Global Positioning System (GPS): uses satellites to find a specific location

Latitude: represents a location north or south of the equator, ranging from 0 at the equator, 90
°N or + 90 °S (horizontal lines on map)

Longitude: represents a location east or west, ranging from 0° at the prime meridian to +180°E
or -180 °W (vertical lines on map)

Research Vessel (RV): a ship designed and equipped to carry out research at sea

Procedure

Introduction: (30 minutes)
This activity is an excellent way to visually represent that Earth is a “Water world”.
Draw a table on the board like the following:

Number of times visited | Total number of | Decimal Percent
visits out of 50
(Fraction)

Water

Land

1. Talk with the class about the background information
2. Count how many kids are in the class (each one will participate once)
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3. Describe how you will use the Globe Beach ball and toss around to each student in the
class (one data record for each student)
4. Have the class work together to guess/predict what percentage of people will land on
water and what percentage will land on land.
Talk about why they made that choice.
6. Give directions on how to catch the ball & Demonstrate
a. Do not move your finger once it is caught.
b. Ask them where their right index finger landed
c. Isit on water? OR Is it on Land?
8. Record the number of times each student lands on water or on land with a tally mark
9. Then calculate the fraction of visits per total as well as the decimal and the percentage
Example: If 3 out of 10 tosses were on land then 3/10 was land, the decimal for 30% is
0.30 and the percentage is 30%.
10. Discuss the results, would they change their predictions? Change the method?
11. If you have extra time have the students do the experiment again with their new methods.

N

Map project: (1 hour)

1. Show the map of Hawaii on the board and ask students to identify the key parts of the
map (scale, title, legend, symbols, compass rose etc.).

2. Point out the axis (latitude and longitude) and note that the numbers are negative or
positive depending on the direction.

3. Pass out their map and the coordinates.

4. Have students find the missing components of their map and draw them in.

5. Have students find and plot (with the appropriate symbol) the 10 coordinates that the
teacher provides.

6. Finally, have them choose their own favorite spots to plot.

Assessments
Completed each of the following worksheets:
a. BEACH BALL BOUNCE
b. PLOT YOUR POSITION
c. PLOT YOUR POSITION MAP
d. OCEAN EXPLORATION WORD SEARCH

Predicted the probability of landing on water versus land
Produce a map according to directions

Resources

Books:

Ballard, Robert D. Adventures in Ocean Exploration. National Geographic Society Washington
D.C. 2001. (Great information and pictures, this is the written by the man that discovered the
sunken titanic using Remote Operated Vehicles)

Finch, Jenny ad Fran Baines. Ocean Atlas- An amazing ocean adventure. DK Publishing New
York 2007. (Interactive disc included, great ocean depth pictures and diagrams)
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Activities Integrating Mathematics and Science (AIMS) Education Foundation Fresno, CA.
(Similar lessons related to determining how much of the Earth is covered in ocean).

Extension Activities

¢ Show Powerpoint of pictures of different ocean voyaging vessels. Ask students to choose
a boat or type of equipment to research in the library or online and have them explain the
depths that it can go, how long it can stay down, types of sampling, the parts of the
gear/vessel that can be used to sample, how do you operate it

* Students can write a biography on a famous explorer.

* Visit websites related to current ocean exploration and research cruises. Some will have
tracking maps or blogs that can engage the students.
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BEACH BALL BOUNCE Name

Date

Group Members:

1. HYPOTHESIS: Take a look at your beach ball globe, as a group predict how many times your
finger will land on water (predicted #/ total # of group members):
/

2. EXPERIMENT: Test your prediction. Let each group member catch the globe. Record where
the index (pointer) finger lands. Put a check mark on either land or water.

Where | Toss | Toss | Toss | Toss | Toss | Toss | Toss | Toss | Toss | Toss | Grand
did #1 #2 #3 #4 #5 #6 #7 #8 #9 #10 Total
you
land?

Land

Water

Total tosses

3. RESULTS: Calculate your results fraction, decimal and percent.

Fraction (# Times / Decimal Percent (decimal x 100)
Total tosses)

Land

Water

4. ANALYSIS: Do your results represent the actual percent of ocean that covers the Earth (about
70%)? Was it more or less?

5. DISCUSSION: How could you change the experiment to get better results?

6. If there is time try the experiment again, did the results change?
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PLOT YOUR POSITION

NAME

DATE

TEACHER ROOM

- Step 1: Plot the first 10 positions on the map

Step R&: Pick five of your own favorite locations

Step 3: Write their names in 11-15

Step 4: Find their latitude and longitude

Step B5: Write the latitude and longitude in the boxes

Site

Regearch Station Name Latitude Longitude
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PLOT YOUR POSITION — MAP NAME
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OCEAN NAVIGATION WORD SEARCH
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SOUNDING
HAWATII
HILO
PRESSURE
EQUATOR
COMPASS
VOYAGE
DISCOVER
PACIFIC
FISH
BOAT

OCEANOGRAPHY
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LONGITUDE

WEST

LATITUDE
EAST

NORTH
SOUTH
BUOY
SONAR
DEEP BLUE

SCUBA
RV

Can you find any extra words? Add them to the list!

GLOBAL POSITIONING SYSTEM

GPS
SUNKEN SHIP

NAVIGATION
BUOY
PELAGIC
ABYSSAL
TWILIGHT
EUPHOTIC
BATHYAL
MIDNIGHT
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GLOBAL POSITIONING SYSTEM LATITUDE SOUNDING

GPS LONGITUDE HAWAII
NAVIGATION WEST HILO

SUNKEN SHIP EAST PRESSURE
BUOY NORTH EQUATOR
PELAGIC SOUTH COMPASS
ABYSSAL BUOY VOYAGE
TWILIGHT SCUBA DISCOVER
EUPHOTIC SONAR PACIFIC
BATHYAL RV FISH
MIDNIGHT OCEANOGRAPHY BOAT
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