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Fish Parts

Name Date

Directions: Cut out the names of the fish parts. Match the parts to the picture.

mouth | |gillcover | 'scales | leye | |Fin oy | | Tail fin e
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Deeper Dive Virtual Field Trip for

Texas Elementary Schools

Connect 4 Life
Teacher’s Guide

Grade Level: 3-5  Curriculum Focus: Science  Running Time: Approximately 7 days

Lesson Overview

This lesson is all about connection. As students connect with the Seattle Aquarium for a virtual
fieldtrip, they will discover examples of how living things are connected in the ocean. The activities
students complete before, during, and after the virtual fieldtrip will help them put together the pieces
of a puzzle to determine how human actions impact the health of a coral reef. Finally, students will
research about the Flower Gardens, a coral reef off the coast of Texas, and evaluate how their
personal actions can impact the health of our oceans.

Background for Teachers

The importance of our world’s oceans cannot be understated.
* An estimated 80% of all life on earth can be found hidden beneath the sea.

* Oceans drive weather systems and the water cycle. Without rain, crops would not grow.
* Resources such as protein, minerals, and other products can be found in the ocean.

* We rely on oceans for over fifty percent of the world’s oxygen.

* Oceans keep the Earth habitable.

Outside of eating fish, many students may not realize how much they rely on ocean products —
especially seaweed. Seaweed is not really a weed at all but are large forms of marine algae that
grow in coastal waters. Three main groups of seaweed (brown, red, and green algae) provide
important ingredients for food manufacturers. Carrageenan is a generic term for compounds
extracted from red algae. Carrageenans are used in stabilizing and gelling foods, pharmaceuticals,
cosmetics, and industrial products. Alginates come from brown algae and are used to make water-
based products thicker, creamier, and able to withstand differences in temperature, time, and pH.
The third example of a seaweed derivative is Beta Carotene. Beta Carotene comes from green
algae and is used as a yellow- orange food coloring. Some people think Beta Carotene may help
prevent certain types of cancer.

TeaCher,S G u ide (3-5) 1 This avert i browght 1o you In partnarship with £SC Raglon X1 and the Saattle Aquarium

Publishad by Discovery Education © 2010, All right s resesvad



While algae is only one of many resources we can obtain from the ocean, it is an example of how
we as humans depend on nature to meet our needs. This concept of interdependence is the
central message of the lesson.

Coral reefs provide another example of interdependence. Coral are soft-bodied creatures that are
sessile or fixed to one spot. Each individual coral or polyp has stinging cells called nematocysts
that are used to capture prey like zooplankton or small fish. Coral gets its color from the algae living
inside it. The algae called zooxantellae (pronounced zoo-zan-thelly) lives in the cell walls of each
coral polyp, supplying the polyp with byproducts of photosynthesis which the polyp turns into fats,
proteins, and carbohydrates. The coral polyp uses energy supplied by the algae to produce a
calcium carbonate (limestone) cup. The polyp retreat to this cup when predators come looking for
it. In return, the coral provides the algae with a shelter in which to live in addition to the carbon,
nitrates, and phosphates the algae needs for photosynthesis. The relationship benefits both parties
involved and is called symbiosis.

If water temperatures increase even one degree, this can cause the coral to expel the algae. If the
temperature stress lasts too long, the algae will not return and eventually, the coral will die. With no
colorful algae living inside it, the coral has a stark, white, bleached appearance.

Many scientists believe that the gases released from the burning of fossil fuels are causing
additional heat to be trapped in Earth’s atmosphere much like how a greenhouse works. As a
result, many scientists believe that the Earth’s climate is getting warmer in a process called global
warming. Global warming would have profound effects on the health of temperature sensitive coral
reefs that support life for many creatures in our world’s oceans.

Lesson Objectives

Texas Indicators:
Grade 3
* 9 B) identify and describe the flow of energy in a food chain and predict how changes in a
food chain affect the ecosystem such as removal of frogs from a pond or bees from a field;
and
* 9 C) describe environmental changes such as floods and droughts where some organisms
thrive and others perish or move to new locations
* 10 A) explore how structures and functions of plants and animals allow them to survive in a
particular environment

Grade 4
* 9 A) investigate that most producers need sunlight, water, and carbon dioxide to make their
own food, while consumers are dependent on other organisms for food; and
* 9 B) describe the flow of energy through food webs, beginning with the Sun, and predict
how changes in the ecosystem affect the food web such as a fire in a forest
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* 10 A) explore how adaptations enable organisms to survive in their environment such as
comparing birds' beaks and leaves on plants

Grade 5
* 9 A) observe the way organisms live and survive in their ecosystem by interacting with the

living and non-living elements

* 9 B) describe how the flow of energy derived from the Sun, used by producers to create
their own food, is transferred through a food chain and food web to consumers and
decomposers

* 9 C) predict the effects of changes in ecosystems caused by living organisms, including
humans, such as the overpopulation of grazers or the building of highways

* 10 A) compare the structures and functions of different species that help them live and
survive such as hooves on prairie animals or webbed feet in aquatic animals

Process Standards for Grades 3-5

2) Scientific investigation and reasoning. The student uses scientific inquiry methods during
laboratory and outdoor investigations. The student is expected to:

(A) plan and implement descriptive investigations, including asking and answering
questions, making inferences, and selecting and using equipment or technology
needed, to solve a specific problem in the natural world;

(B) collect data by observing and measuring using the metric system and recognize
differences between observed and measured data;

(C) construct maps, graphic organizers, simple tables, charts, and bar graphs using
tools and current technology to organize, examine, and evaluate measured data;

(D) analyze and interpret patterns in data to construct reasonable explanations
based on evidence from investigations;

(E) demonstrate that repeated investigations may increase the reliability of results;
and

(F) communicate valid conclusions supported by data in writing, by drawing pictures,
and through verbal discussion.

4) Scientific investigation and reasoning. The student knows how to use a variety of tools
and methods to conduct science inquiry. The student is expected to:

(A) collect, record, and analyze information using tools, including microscopes,
cameras, computers, hand lenses, metric rulers, Celsius thermometers, wind vanes,
rain gauges, pan balances,

graduated cylinders, beakers, spring scales, hot plates, meter sticks, compasses,
magnets, collecting nets, notebooks, sound recorders, and Sun, Earth, and Moon
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system models; timing devices, including clocks and stopwatches; and materials to
support observation of habitats of organisms such as terrariums and aquariums

Essential Questions

* In what ways are living things connected in the ocean?
* How can human activity impact a coral reef?

Resources
(Student Resource Pages — 1 per student)

* Student Resource Page 1-The Coral Mystery

e Student Resource Page 2-Coral Mystery Puzzle

* Student Resource Page 3-Algae Products at Home

e Student Resource Page 4-Temperature Investigation

* Student Resource Page 5-The Flower Gardens Coral Reef

* Student Resource Page 6-Assessment: Coral Mystery Solved

* Student Resource Page 7-Healthy Ocean Pledge

* Empty Containers with product labels containing carrageenan, alginates, and beta carotene

* Paper for bar graphs or circle graphs

* Hands-on Investigation materials (2 bowls, 2 cups, 2 pieces of dark cloth or paper, clear
plastic wrap, 2 thermometers, direct sunlight per group of students)

* Art Supplies of your choice (e.g. paints, crayons, pastels, etc.)

* Poster-sized Construction Paper

* Chart Paper

Discovery Education Resources

* The Magic School Bus Gets Eaten

e  What is a Food Chain?

e What is a Food Web?

¢ Qceans Alive: Predation

e A Closer Look at Coral Animals

e A Closer Look at Coral Reefs

e Global Warming and the Ocean

e Coral Reefs: Threatened Ecosystems

¢ Florida Keys: John Pennekamp Coral Reef State Park
¢ Conserving and Protecting the Coral Reef Ecosystem

Teacher’s Guide (3-5) 4 o s 0o 1 s £5C o X1 heSato A



Use Student Resource Page 1-The Coral Mystery to introduce students to the Coral
Mystery. In the upcoming sessions, students will be collecting clues that will help them find
out what is causing the coral to lose its color.
Discuss how about 70 percent of the Earth’s surface is covered by water. Ask students, In
what ways are you affected by Earth’s oceans? Make a class list of student ideas. This
information will provide you with insight on student’s prior knowledge.
Ask students to share what resources from the ocean they like to eat. Are there any
students who like to eat seaweed? Show students some empty food containers that
contained Carrageenan, alginates, or Beta Carotene (e.g. ice cream carton, salad dressing
container, margarine tub). Discuss how many things we call seaweed are really types of
algae. In many of the foods we eat, red, brown, and green algae are used for
stabilizing/gelling foods, as thickeners, or to add color. Tell students that you will give them
the secret code they can use to determine if a product label contains an algae resource.

* Carrageenan= red algae (gelling, stabilizer)

* Alginates=brown algae (thickener)

* Beta Carotene=green algae (yellow-orange coloring)
Assign students the task of locating products in their homes that contain Carrageenan ,
alginates, or Beta Carotene. Compile class data using Student Resource Page 3-Algae
Products at Home. [Sample responses might be (Carrageenan-hot chocolate mix, ice cream,
pet food, or infant formula); (alginates-salad dressing, sauces, frozen foods) or (Beta
Carotene-margarine, processed cheese slices, egg substitute).] Provide the students with
paper to graph the results. Encourage students to create a bar or circle graph as
appropriate for your class.
Direct students to Student Resource Page 2-Coral Mystery Puzzle. On Puzzle Piece 1,
students should write 1-3 sentences summarizing what they have learned about products
from the ocean. After writing the summary, direct students to Student Resource Page 1-
The Coral Mystery. Tell students the clue word for Puzzle Piece 1 is ALGAE.

Explore

6.

Ask students to think about why it is important to protect the health of the world’s oceans.
Tell students that scientists worry that a change in the Earth’s temperature could be
dangerous for our oceans. Explain that students will be completing a hands-on investigation
to gain a better understanding of the factors that affect temperature and the reasons why
scientists are concerned.

Distribute Student Resource Page 4-Temperature Investigation. Review with the students
the variables involved in the investigation. Ask, What will stay the same? (Example: The
intervals in which the temperature will be taken will stay the same.) What will change? (One
bowl will be covered while the other one will not.) Provide students with time to complete the
investigation. Prior to clean up, remind students who may be using a metal thermometer that
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the thermometer may be hot. Students should allow the thermometer to cool before
handling it or use tongs.

8. Provide time for students to reflect on the investigation. How do the results compare to their
original hypothesis? How do the results compare from group to group? What did students
learn from doing the investigation? Discuss how sunlight entered each bowl, but the bowl
covered with plastic wrap trapped some of the heat, while the uncovered bowl let the heat
escape. This is the reason students were likely to observe the temperature rise in the
covered bowl.

9. Ask if anyone has ever been to a greenhouse? Discuss how the glass in a greenhouse
traps in heat so that plants have a warm and suitable environment in which to grow—even in
the winter time. Explain how the earth’s atmosphere acts as a greenhouse. The sun’s rays
shine on the earth’s atmosphere. The atmosphere is full of different gases. One of these
gases, Carbon Dioxide (CO2) acts like a sheet of glass. It lets the sunlight in, but traps
some of the heat. Without the greenhouse effect, our earth would be about 60 degrees
colder than it is. Ask students, What do you think would happen if large amounts of Carbon
Dioxide became trapped in the atmosphere? (A greater amount of heat could be trapped
from the sun and this might increase world temperatures.) Discuss how air pollution from
factories and cars adds more Carbon Dioxide into the air. Scientists think that this additional
Carbon Dioxide in the air is causing the Earth to get warmer in a process called Global
Warming. Explain that oceanographers worry about increasing temperatures because
warmer ocean water holds less oxygen than cooler ocean water. If areas of the ocean have
less oxygen, the life there will die.

10. Direct students to Student Resource Page 2-Coral Mystery Puzzle. On Puzzle Piece 2,
students should write 1-3 sentences summarizing what they have learned about how global
warming can affect the ocean. After writing the summary, direct students to Student
Resource Page 1-The Coral Mystery. Tell students the clue word for Puzzle Piece 2 is
TEMPERATURE.

Explain
11. Tell students, We have talked about how humans interact with the ocean, but how do the

animals living in the ocean interact with one another? How do animals living in the ocean
depend on each other? Explain how students will be taking a virtual fieldtrip to the Seattle
Aquarium where Philippe Cousteau will be giving a tour. During the tour, students should jot
down notes on the different ways that ocean animals are interdependent.

12. Take students on a virtual fieldtrip to the Seattle Aquarium where they will hear
Philippe Cousteau discuss and give examples of how ocean animals are
interdependent.

13. After completing the virtual fieldtrip, select from the Discovery Education video segments
listed below to reinforce the concept of interdependence. Discuss how removing one
organism from a food chain affects the other organisms in the food chain. Discuss
properties/characteristics of coral reefs and how they show examples of interdependence
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among organisms. (Example: The relationship between algae and coral-See Teacher
Background Information.)

Food Chains and Food Webs
¢ The Magic School Bus Gets Eaten

e Whatis a Food Chain?
¢ Whatis a Food Web?
e QOceans Alive: Predation

Coral
¢ A Closer Look at Coral Animals

e A Closer Look at Coral Reefs

14. Direct students to Student Resource Page 2-Coral Mystery Puzzle. On Puzzle Piece 3,
students should write 1-3 sentences summarizing what they have learned about how ocean
animals are interdependent. After writing the summary, direct students to Student
Resource Page 1-The Coral Mystery. Tell students the clue word for Puzzle Piece 3 is
INTERDEPENDENT.

Extend
15. Distribute Student Resource Page 5-The Flower Gardens Coral Reef. Provide students with

the opportunity to use the internet and other resources to research the Flower Gardens
Coral Reef off the coast of Texas. Students should use the information they collect to write
a report that explains:
* atleast 3 examples of how interdependence can be observed in the Flower Gardens
Coral Reef
* At least 3 interesting facts about the Flower Gardens Coral Reef

Then provide students with art supplies to create a poster that illustrates the contents of a
coral reef. Assess student understanding as individuals share their reports and illustrations
orally.

16. Direct students to Student Resource Page 2-Coral Mystery Puzzle. On Puzzle Piece 4,

students should write 1-3 sentences summarizing what they have learned about The Flower
Gardens Coral Reef. After writing the summary, direct students to Student Resource Page
1-The Coral Mystery. Tell students the clue word for Puzzle Piece 4 is CORAL.
17. Allow students to view the following Discovery Education video segments to determine

positive actions humans can take to protect the ocean and its resources:

* Global Warming and the Ocean

e Coral Reefs: Threatened Ecosystems

* Florida Keys: John Pennekamp Coral Reef State Park

* Conserving and Protecting the Coral Reef Ecosystem
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As students watch the video segments they should jot down these ideas on notebook paper.
Following each segment, ask students to share what they learned. Compile conservation
ideas on a classroom chart titled: Ways to Protect the Ocean.

18. Direct students to Student Resource Page 2-Coral Mystery Puzzle. On Puzzle Piece 5,

students should write 1-3 sentences summarizing what they have learned about how human
activity can impact a coral reef.

19. After writing the summary, direct students to Student Resource Page 1-The Coral Mystery.
Tell students the clue word for Puzzle Piece 5 is POLLUTION.

Evaluate
20. Direct students to Student Resource Page 1-The Coral Mystery. Review each clue word to

make sure that students have all of the correct words listed. (Clue 1=algae; Clue
2=temperature; Clue 3=interdependence; Clue 4=coral; Clue 5=pollution). Distribute the
assessment found on Student Resource Page 6-Assessment: Coral Mystery Solved. Using
the clue words on Student Resource Page 1 as reference, students should write a
paragraph explaining their understanding of/solution to the Coral Mystery. What could be
causing the coral to lose its color? (Answer: Coral gets its color from the algae living inside
it. As ocean temperatures increase even one degree due to global warming from the
increased use of fossil fuels, this causes the coral to expel the algae. If the temperature
stress lasts too long, the algae will not return and eventually, the coral will die. With no
colorful algae living inside it, the coral has a stark white, bleached appearance.) Assess
student understanding. For those who need re-teaching, use The Magic School Bus Takes
a Dive as a resource.

Wrap Up
21. Review and discuss actions that can be done to protect coral reefs. (See the class chart
created in Step 17.) Allow students to create and sign a class pledge to do their part in
helping to protect the world’s oceans. (See Student Resource Page 7- Healthy Ocean

Pledge.)
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The Coral Mystery

Name Date

~ 3
Help! Scientists are puzzled. Many coral reefs are losing their color. In this &M
lesson, you will be an oceanographer who studies the health of the ocean. .

After researching many different pieces to the puzzle, you will be able
to see how they all fit together to solve this coral mystery.

Directions:

At different points in this multi-day lesson, your teacher will tell you a clue word. Write the clue
word next to a puzzle piece below.

At the end of the lesson, the clue words will help you solve the Coral Mystery!

C{‘—i}) Clue 1:
ai\/? Clue 2:
é\\/?@ Clue 3:
2//{73 Clue 4:
ﬁ Clue 5:
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Coral Mystery Puzzle

Name Date

Directions:
Summarize your learning on the puzzle pieces below. (1-3 sentences)
When you are finished, think about how all of the information relates

to the Coral Mystery.
lue #1 $3

Clue 3

lue #4
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Algae Products at Home

Name Date

Directions:
¢ Collect data as a class and record the results on the chart below.

* Use paper provided by your teacher to make a bar graph or a circle graph to display
the data.

Algae Type Sample Products Class Total

Carrageenan (red algae)

Alginate (brown algae)

Beta Carotene (green algae)
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Temperature Investigation

Name Date

Directions: Complete the following investigation on a sunny day.
Testable Question: How does a covering impact solar energy?

Hypothesis: (Tell what you think will happen and why you think so.)

Materials: 2 bowls, 2 cups, 2 pieces of dark cloth or paper, clear plastic wrap, 2
thermometers, direct sunlight

Procedures
Prepare two identical bowls using Steps 1-3.
1. Use dark cloth or dark paper to cover the bottom of a bowl.
2. Turn a cup upside down and place it inside the bowl.
3. Lay a thermometer on top of the cup so that you are measuring the air temperature
inside the bowl.
4. Cover one of the bowls completely with plastic wrap. Leave the other bowl uncovered.
Set each bowl in direct sunlight.
5. Measure and record the temperature using the intervals below.

Data
Temperature Over Time
Starting After 2 After 5 After 10
temperature minutes minutes minutes
Uncovered
Bowl
Covered
Bowl

Results and Conclusions: (Explain what happened and why.)
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The Flower Gardens

Coral Reef

Name Date

Directions: Write a report about the Flower Gardens Coral Reef. Your report must include:

* At least 3 examples of interdependence in the coral reef.
* Atleast 3 interesting facts about the Flower Gardens Coral Reef.
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Assessment:

Coral Mystery Solved

Name Date

Think about how human activity can impact a coral reef.

* Use words and/or pictures to explain your understanding of the Coral Mystery. What
may be causing the coral to change color and die?

* You may use words from the word box below to help you explain.

algae temperature interdependence coral pollution
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Healthy Ocean Pledge

We promise to do our part to maintain the health of our world’s oceans.

We hereby pledge:

Signed on this day of

Class:

Class Signatures:






