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Teaching Guide & Lessons  for Grades 3-5

   Common Core Curricula Alignment
Lesson by lesson standards alignment charts are available 

online at: www.ifaw.org/capecodwaves

• R.1 Read closely to determine what the text says 
explicitly and to make logical inferences from it. cite 
specific textual evidence when writing or speaking to 
support conclusions drawn from the text.

• R.4 Interpret words and phrases as they are used in 
a text, including determining the meaning of general 
academic and domain-specific words or phrases in 
a text relevant to an appropriate grade level topic or 
subject area.

• R.10 Read and comprehend complex literary and 
informational texts independently and proficiently.

• W.3 Write narratives to develop real or imagined 
experiences or events using effective technique, 
well-chosen details, and well-structured story 
sequences.

• SL.1 Prepare for and participate effectively in a 
range of conversations and collaborations with 
diverse partners, building on others’ ideas and 
expressing their own clearly and persuasively.

• SL.6 Acquire and use accurately a range of general 
academic and domain-specific words and phrases 
sufficient for reading, writing, speaking, and 
listening.

All photos and content in these resources © IFAW 
unless otherwise indicated. International Fund for Animal Welfare 

290 Summer Street - Yarmouth Port, MA 02675

Dear Cape Cod Educators, This program aims to educate 
students about marine biodiversity, highlighting the unique characteristics 
and conservation of some of Cape Cod’s most interesting and important 
marine species. It provides lesson plans and activities that relate to your 
classroom studies and complement the Common Core curriculum, while 
preparing students to become responsible citizens, who will protect the 
living ocean that surrounds Cape Cod. Find more free teaching resources 
on animals and our shared environment at:

http://www.ifaw.org/lessons 



3Beneath Cape Cod Waves - Teaching Guide & LessonsAnimal Action Education

1. Introduce topic 

Discuss the marine animals featured on the Beneath 
the Waves Classroom Poster (available online and also 
shown on the back cover of the Student Magazine).

2. Conduct Lesson Activities  
The lessons and student worksheets on the following 
pages of this guide reinforce and extend information 
and concepts introduced in the Student Magazine 
(www.ifaw.org/capecodwaves).

• Building Knowledge (Lesson 1 & Worksheet 1)  
Students will read the Beneath Cape Cod Waves 
Student Magazine. They will record key vocabulary, 
facts, impressions, and questions based on the text. 

• Glaciers (Lesson 2 & Worksheet 2) 
Students will discuss how Cape Cod was formed and 
conduct an experiment to demonstrate how glaciers 
shape land.

• Marine Habitat (Lesson 3 & Worksheet 3) 
Students will identify and describe food, water, 
shelter/protection, and space as four essential 
components to a habitat. They will compare the 
habitat needs of people and marine wildlife.

• Marine Animal Adaptations  
(Lessons 4-5, Worksheets 4-5) 
Students will learn about and model fish anatomy 
and adaptations. They will learn about marine 
animals through research and scientific drawings.

• Marine Mammals (Lesson 6 & Worksheet 6) 
Students will learn about the characteristics of 
mammals and marine mammals. They will compare 
and contrast marine mammals and people using a 
Venn Diagram. 

• Echolocation (Lesson 7)  
Students will learn how whales communicate and 
simulate echolocation, which some whales use to 
find prey.

• Seal Science (Lesson 8) 
Students will conduct an experiment to learn 
about an important part of a seal’s anatomy and 
experience how blubber works.  

• All Tangled Up (Lesson 9) 
Students will gain first hand experience in what it is 
like to be entangled in marine debris. 

• Marine Debris (Lesson 10 & Worksheet 7) 
Students will learn how different types of pollution 
are impacting ocean animals, witness the volume of 
pollution in their local environment and discuss the 
impact of marine debris. They will also attain first 
hand experience in what it is like to be entangled in 
marine debris. 

3. Extend Learning to Action at Home 
Once students learn about Cape Cod’s amazing 
marine wildlife, they’ll be eager to do more. Send 
home the Family Pledge and Whale Alert flyer 
(available online: www.ifaw.org/capecodwaves) to 
encourage action to protect the marine environment 
from plastic waste and to safeguard whales from 
ship strikes. 

4. Recognize Participation 
Print or copy the Student Certificate on page 
20 of this guide and award to each student in 
recognition of their participation in this program 
and commitment to doing their part to protect 
marine wildlife. 

Beneath Cape Cod Waves Overview

  Multimedia Content
Beneath the Waves PowerPoint 
http://www.ifaw.org/capecodwaves-powerpoint
Enhance student lessons with:  
• Student directions and examples for each lesson
• Powerful images of marine animals and their 

habitat, maps, diagrams, tables, charts, etc. 
• Additional links to helpful resources.

Video: http://www.ifaw.org/capecodwaves-video
• See whales in the wild underwater
• Learn about ocean noise
• Watch dramatic rescues of entangled seals, 

stranded dolphins or a wayward manatee 
• Engage older students in the science of a whale 

necropsy.
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Building Knowledge
Lesson 1

Learning Objective: 
• Students will demonstrate reading comprehension strategies for a nonfiction text by identifying textual features, paraphrasing 

main ideas and defining domain-specific vocabulary. 

Key terms: informational text, titles, subtitles, 
captions, diagrams, glossary

Time:  30 minutes (per article) 

What you need: Student Magazine, Worksheet #1: 
Informational Text Features, Textual Feature Signs, 
index cards

What to do:

1. Ask students what they know about reading 
nonfiction, or informational text. What are the 
different types of nonfiction you can name?

2. Brainstorm a list. 

• What nonfiction can you identify in the 
classroom?  

• What nonfiction have you read and what 
nonfictional films have you viewed? 

• What research projects have they done in the 
past that required reading nonfiction?

3. Invite students to leaf through the articles in the 
Student Magazine. Point out that the writing is not 
structured as one continuous text. Instead, there 
are distinct sections. Ask students to predict what 
types of information they will learn. 

4. Ask the class to brainstorm textual features that 
may help them with their reading and learning. 
Possible answers include: 

• titles

• subtitles

• pictures

• captions

• diagrams 

5. If students need a review, refer to a video 
segment such as Nonfiction Text Features on 
YouTube: https://www.youtube.com/watch?v=3mAl9QMJJTo

6. As a quick 5-7 minute review, post textual feature 
signs around the room.

7. If it’s a large class, divide them in two. Group two 
will remain sitting. As you read the definition of 
a textual feature, students in group one will walk 
to the appropriate sign. The second group will 
assess if they are correct. Half way through, trade 
groups.

8. Students will explore the Student Magazine 
individually, completing Worksheet 1 as a 
comprehension guide.

Ticket Out the Door: Towards the end of class, give 
students an index card and ask them to write the 
following:

• Today’s most interesting fact they learned form 
reading 

• A question about what they read or about what 
they would like to learn from this unit

The next class might begin by begin by reading the 
index cards, referencing what students learned and 
addressing some of the questions.

Field Trip!
Visit the Cape Cod Museum of Natural 
History in Brewster to join a naturalist on 
a walk thru shoreline habitats. Back at the museum, check 
out the osprey live on camera. View ecosystem murals 
and special exhibits, including a new interactive marine 
animal display. Visit the aquaria with jellies, lobster, sea 
ravens and more. 
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Informational Text Features  Worksheet 1

Name: _____________________________________________________ Date: _______________________________

Directions: Look through your Beneath the Cape Cod Waves magazine.  Place a check mark and page number next to 
the examples of Non-Fiction features that you can find in the magazine.

1. Look at the title of the magazine, the headings and the photographs. What predictions can you make about the 
reading?_______________________________________________________________________________ 
_____________________________________________________________________________________

2. Use the Table of Contents to find the heading that most interests you: 
_______________________________________________________________ is found on page ________

3. Write down two key words (in bold):  1.  ________________   2.  ________________

4. Use the Glossary to find the definition of the two key words:  
1._____________________________________________________________________________________
2._____________________________________________________________________________________

5. As you read the article, complete the following chart:

Page # Text Feature Page # Text Feature

_____ Table of Contents _____ Captions

_____ Headings _____ Diagrams

_____ Subheadings _____ Charts/Tables/Graphs

_____ Key words in bold _____ Map

_____ Photographs/Illustrations

DURING READING

I learned that...  

1. 

2. 

AFTER READING

Questions for further reading:

1.

2. 

3. 
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Learning Outcomes: 
• Students will complete a science lab demonstrating their understanding that glaciers shape land, that glacial melt causes sea 

levels to rise and that glacier movement formed Cape Cod and Cape Cod Bay after.

Formation of Cape Cod

Key terms: glaciers

Time:  50 minutes

What you need:  sand, small rocks, soil, other natural 
material, plastic cups or an ice tray, plate, sandpaper, 
Student Magazine

What to do:
1. Prepare for the lab: Put sand, soil, small rocks, and 

other natural materials in small plastic cups or in 
an ice tray. Students will work in pairs, so make half 
as many as there are students in your class.  Next, 
pour water into the cups and freeze overnight. In 
the morning, you should have ice cubes, which will 
simulate glaciers. 

2. When the class arrives, tell students that they will 
learn how glaciers created Cape Cod. Read How 
Cape Cod was Formed on page 2 of the Student 
Magazine.  

3. Check for understanding: Think-Pair-Share. After 
reading, students should individually answer the 
following questions, share with a partner and then 
review as a class.
• What is a glacier?
• How can glaciers shape land? How was Cape 

Cod formed? What happens to the ocean when 
glaciers melt?  

• How was Cape Cod Bay formed?
4. View The Sands of Time (12 min) on YouTube as a 

follow-up to the magazine article:  
https://www.youtube.com/watch?v=4nkChcqD7EY

5. Explain to the class that they will simulate how 
glaciers shaped Cape Cod through a science lab.

6. Put students in pairs and hand each pair an ice 
cube placed on a plate. Tell them the ice cube 
represents a glacier that formed Cape Cod.  

7. Ask students to observe what they see inside the 
ice cube.  Explain that when glaciers melt, they 

leave behind trapped material like sand, soil, clay, 
and rock.   

8. Move your ice cube, sand side down, back and 
forth against the plate.  Explain that this simulates 
advancing and retreating glaciers just like the glacier 
that created Cape Cod by advancing and retreating 
over a period of a thousand years in one spot.

9. Set a time for 5-7 minutes.  Ask students to move 
their ice cubes, sand side down, back and forth on 
the plate.   Students should take turns moving the 
ice cube back and forth.  If needed, provide gloves.  

10. Tell students to observe what happens to the material 
inside the ice cube. They should observe that the 
sand is left behind, or deposited onto the plate.

Debrief:
• What does the ice cube represent?
• What does moving the ice represent?
• What happened to the sand, rock, and other 

materials when the ice moved and melted?  
• Look at the melted water.  How might the ocean 

be impacted by melting glaciers?
• How did this activity simulate the creation of 

Cape Cod? In what ways is this simulation 
different from the glacial formation of Cape Cod?

• If another Ice Age happened, what could 
humans do to survive?

Lesson 2  

Glaciers

Field Trip!
Take a field trip to the 
Cape Cod National 
Seashore in Eastham. 
Watch the short film The 
Sands of Time in the Salt 
Pond Visitor Center. Visit 
Doane Rock, the largest 
visible boulder deposited by a retreating glacier.
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Glaciers Simulation Worksheet 2

BEFORE

Observe your ice cube, paying close 
attention to what you see inside. Draw and 
write about what you see. What does the ice 
cube represent?

Drawings/Notes:

DURING

When the cube is half melted, draw and 
note what you see. How does the plate look 
different from when you began? What does 
the moving ice represent?

Drawings/Notes:

AFTER

Now that your ice cube has melted, the 
plate should appear very different. Draw 
a colorful map of what you see and label 
the different parts of the new landscape.  
What happened to the sand, rock and other 
materials when the ice moved and melted?

Drawings/Notes:

Part III. Debrief Questions

After the glacier simulation, answer the following questions on a separate 
sheet of paper and discuss as a class:
1. Look at the melted water.  How might the ocean be impacted by 

melting glaciers?
2. How did this activity simulate the creation of Cape Cod?  In what ways 

is this simulation different from the glacial formation of Cape Cod?
3. If another ice age happened, what could humans do to survive?  
4. Is climate change having any impact on the world today?

Name__________________________________________________ 

Part I. Read How Cape Cod was Formed on pages 2-3 in the Student Magazine and check for understanding by 
answering the following questions on a separate sheet of paper:

Part II. Glacier Simulation: Today you will conduct a science experiment that will simulate how glaciers formed Cape 
Cod.  Using the table below, draw and write about what you see. 

1. What is a glacier?
2. How can glaciers shape land?  How was Cape Cod formed?  What happens to the ocean when glaciers melt?
3. How was Cape Cod Bay formed?
4. Bullet point 3 facts you learned from the short video Sands of Time

Part IV. Extension

Research different glaciers that exist 
in the world today.
1. Find your favorite one, print a 

picture and attach it to the back 
of this paper. 

2. Write a caption that identifies 
the glacier’s name and location. 
Be ready to share with your class. 
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Key Terms: habitat, marine mammal
Time: 30 minutes
What you need: Student Magazine, Worksheet 
5: Marine Habitat, Smartboard or LCD, Habitat 
Chart from Beneath Cape Cod Waves companion 
Powerpoint, art materials for a poster or diorama 
What to do
1. Pose the question, “What does HABITAT mean to 

you?” Give students 1 minute to write a response 
in their words.  Review varying class definitions, 
refine. Brainstorm a list of the major  habitats on 
Earth (desert, tundra, ocean, forest, etc.) 

2. Ask students to describe the Cape Cod Habitat and 
how it compares to the others on their list. 

3. Read Cape Cod Habitat on pages 4-5 of the 
Student Magazine and ask students to discuss the 
“many different habitats” on Cape Cod.

4. Project the Habitat chart (from the Beneath Cape 
Cod Waves companion PowerPoint) on the board 
and have students refer to Worksheet 2. 

5. Explain to your students that all animals require 
habitat that meets their basic needs: access to 
food, water, shelter/protection and space to live. 
These are the four components of a habitat. In 
addition, there are specific conditions, such as the 
right temperature, salinity, etc., that are critical to 
a habitat. 

6. Through classroom discussion, fill in the chart with 
your students. Ask them to suggest the animals. 
They may use animals that they researched in 
Lesson 4 or that are  found on the Beneath the 
Cape Cod Waves poster. List these above each 
column. Each box can include multiple answers.

7. Complete the chart in groups and then review 
as a class. Students may refer to guidebooks or 
additional research material.

8. Debrief: Once the chart is complete, lead a 

roundtable discussion about habitats: 
• Why do different animals need different things 

in their habitats? 
• Why can’t all animals live in the same kind of 

habitat?
• What would happen if one component of a 

habitat was unavailable or damaged? How 
would the animal respond? Would it move? 
Would it change its needs? Could it? 

• What are some ways that an animal’s habitat 
could be damaged by other animals or by 
humans? 

• Can animals change their survival needs? 
What would happen if the animals switched 
habitats?  Looking at the animals you 
researched, what adaption features would be 
useful or useless?  Do you think the animal 
could survive in the unfamiliar habitat?

Extend the lesson
• Pick a Cape Cod marine mammal (either 

researched in Lesson 4 or discussed in today’s 
class) and draw a picture of the animal in a 
new and unfamiliar habitat.  Label the drawing 
appropriately with the animal’s name and the 
name of the new habitat.  Write a paragraph 
explaining what would happen if this animal 
switched habitats.  What factors would make 
survival possible? Challenging? What 3 
adaptations would the animal need in order to 
survive? 

• Choose a marine habitat and make a drawing or 
diorama of that habitat with some of the animals 
that would be found there. Include captions. 
Students can work individually or with partners.

• Select a marine habitat and create a poster to 
promote conservation of the habitat and the 
marine species the habitat supports.

Marine Habitat

Lesson 3
Learning Outcomes: 

• Students will complete a chart and create a visual representation explaining the four essential components of a habitat for 
local marine animals.
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Marine Habitat Worksheet 3

Part I. Pre-reading: Answer the following questions before reading and discussing with your peers. Be Ready to 
share your response.  

1. Define Habitat in your own words:  ___________________________________________________________
_______________________________________________________________________________________

2. Think of all the habitats that exist on Earth.  List as many as you can. _________________________________
_______________________________________________________________________________________

3. How would you describe Cape Cod as a habitat?  What different types of habitat exist here?  How are they 
different from some of the ones that you listed in #2? _____________________________________________
_______________________________________________________________________________________

Part II. Habitat Chart: As a class, brainstorm a list of marine animals for each of the chart’s columns.  Complete in 
groups using additional research as needed. 

Part III. Debrief Questions: 

1. Why do different animals need different things in 
their habitats? 

2. Why can’t all animals live in the same kind of 
habitat?

3. What would happen if one component of a habitat 
was unavailable or damaged? How would the animal 
respond? Would it move? Would it change its needs? 
Could it?  

4. What are some ways that an animal’s habitat could 
be damaged by other animals or by humans? 

5. Can animals change their survival needs? What 
would happen if the animals switched habitats? 

6. Looking at the animals you researched, what 
adaption features would be useful or useless?   
Do you think the animal could survive in the 
unfamiliar habitat?

Marine Animal 
1

__________

Marine Animal 
2

__________

Marine Animal 
3

__________

Marine Animal 
4

__________

Marine Animal 
5

__________

FOOD

WATER

SHELTER

SPACE

Name__________________________________________________
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Learning Outcomes: 
• Students will identify different parts of the anatomy of a fish after completing a diagram and constructing clay models.. 

• Students will practice observation and research skills, increase visual identification of marine animals and make scientific drawings. 

Lesson 3: Fish Models

Time:  50 minutes
What you need: Worksheet 3: Fish, clay, timer, index card, 
Student Magazine
What to do:
1. Engage student interest by asking students to reflect 

on the following questions:
• Think about books and films where a fish is a character 

or there is someone who is involved with fishing and 
sea life. Generate a list as a class.

• How many of you have gone fishing or know someone 
who fishes?

2. Set a timer for 5 minutes. Tell students to list as many 
fish species as they can. When time is up, compile a 
class list. 

3. With partners, students will label the basic parts of a 
fish in the diagram on Worksheet 3.  They may refer to 
the internet or books. 

4. Read about fish in the Student Magazine on pages 
6-7. From the article, explain that different fish species 
adapted to survive on the surface, to cruise the mid-
water with the masses, or to dwell on the ocean floor. 

5. Review:
• Why are there so many fish species?  How have various 

species adapted for survival?
• What can the body shape of a fish tell you?
• What can the shape and location of a fish’s mouth tell 

you?
• What can the color tell you?  What is countershading, 

and how does it help to conceal mid-water fish from 
prey?

6. Assign each student a fish species native to Cape Cod 
- See Worksheet 3. Allow to research.

7. Give clay to each student. Instruct students to make a 
clay model of their fish. Tell them to pay close attention 
to modeling the body shape, mouth, color, and any 
other unique adaptations.

8. After completing the model, students should write a 
3-5 sentence caption on an index card where they 
describe their fish. 

9. Students should share their clay fish models and 
learning with the class by conducting a class gallery 
walk where the entire class will view each other’s work 
on display.  Other classes, teachers or staff members 
could also be invited to participate. 

Lesson 4: Marine Animal Research

Time: 90 minutes
What you need: Worksheet 4: Marine Animal Research; 
drawing supplies
What to do 
1. 1. Set out writing/coloring supplies and marine 

animal guidebooks (or allow students to research/ find 
photos online). 

2. Introduce the activity by talking with the students 
about the variety of marine animals that can be 
found in this region. You could focus on one or two 
animals or several animals more generally. Refer to 
the Beneath the Cape Cod Waves poster on the back 
of the student magazine. What marine life do students 
recognize? 

3. Distribute Worksheet 4 to students, and explain 
how they should fill them out. Once the students 
understand how to complete the worksheet, allow 
them to choose one or more marine mammal and 
work independently to complete their own template. 

4. Ask each student to present their worksheet to the 
class, explaining why they chose that animal and 
sharing several things they learned. 

5. Lead a class discussion: Students should refer to 
what they learned collectively from their classmate’s 
research.
• Where might we see some of these animals on Cape 

Cod?
• Which marine animals stay year-round or migrate?
• What threats from humans do they share?
• What could humans do to stop or reduce these threats?

Extend the lesson 
Have students write a story with the theme: “A Day in the 
Life” from the perspective of the animal they researched. 

Lessons 4 and 5

Marine Life Adaptations
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Fish Worksheet 3

PART I.  Anatomy of a Fish (Coloring): Most vertebrates have the same basic body plan when it comes to internal 
organs. Color the fish below according to the following numbers/patterns and colors: 

 F 1. Caudal Fin (blue)  
 F 2. Kidney (green)  
 F 3. Dorsal Fin (yellow)  
 F 4. Swim Bladder (blue)   
 F 5. Esophagus (yellow)   

 F 6. Operculum (brown)   
 F 7. Gills (red)  
 F 8. Heart (pink)   
 F 9. Pelvic Fin (green)   
 F 10. Liver (brown)   

 F 11. Stomach (green)   
 F 12. Intestine (dark blue)   
 F 13. Reproductive 
Organs (orange)   
 

 F 14. Anal Fin (pink)  
 F --- Lateral Line System 
(black)   

 F << Scales (purple)  

PART II. Review Questions: After reading pages 6 to 7 of the student magazine, answer the following review questions.

• Black Sea Bass
• Scup
• Tautog
• Flounder

• Halibut
• Skate
• Mackeral
• Bluefin Tuna

• Sand Lance
• Cod
• Haddock
• Pollock

• Bluefish
• Spiny Dogfish
• Blue Shark
• Mako Shark

• Great White Shark
• Striped Bass
• Smelt
• Cusk

1. Why are there so many fish 
species? 

2. How have various species 
adapted for survival?

3. What can the body shape of a 
fish tell you?

4. What can the shape and location 
of a fish’s mouth tell you?

5. What can the color tell you?
6. What is countershading, and 

how does it help to conceal mid-
water fish from prey?

Part III. Build a Fish: Choose a fish from the list below of some of the types of fish frequently seen in the waters 
around Cape Cod. You will carefully research the anatomy of your selected fish online or from a fish guidebook. 
Then you will construct a model of your fish from clay. Finally, create a caption by using an index card and 
describing your fish in a 3-5 sentence paragraph. Be ready to share your results in groups and/or with the class.  

Name__________________________________________________
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All about: (Animal Name)

______________________________________

What they look like: 

____________________________ 

____________________________ 

____________________________ 

____________________________ 

____________________________ 

_____________________________ 

Where they live, What they eat: 

_______________________________________ 

_______________________________________ 

_______________________________________ 

Life cycle: _______________________________

________________________________________

_______________________________________ 

Predators: ______________________________ 

_______________________________________ 

_______________________________________ 

Extend the Lesson
Now that you have carefully researched your marine animal, 
imagine a day in the life of your marine animal. Write a 1-2 page 
story exploring this day. Describe what your marine animal looks 
like, where he or she lives, what he or she eats. What animals or 
humans  pose threats? Include pictures!

Marine Animal Research Worksheet 4

Threats from Humans: 
• 

• 

• 

Animal drawing or picture: 
(You may want to label key body parts)

Quick Facts:  
(What’s interesting about this animal?) 

• 

• 

• 

Name_______________________________
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Marine Mammals
Lesson 6

Learning Outcomes: 
• Students will identify, compare and contrast the characteristics of mammals, land mammals and marine mammals in a 

graphic organizer.
• Students will participate in an echolocation simulation to demonstrate their understanding for how whales and dolphins 

use sound to communicate and  find prey.

Key terms: mammal, marine mammal

Time:  50 minutes

What you need:  whiteboard, student magazine, 
Worksheet 6: Compare & Contrast

What to do:

1. To assess prior knowledge, ask: 

• What is a mammal?  

• What is a marine mammal? 

(Ask them to consider aspects such as giving birth, 
staying warm, movement, etc.). 

2. Read about whales  in the Student Magazine on 
pages 8-13 

3. Check for understanding by asking for 
characteristics that all marine mammals have in 
common. Answers should include: warm-blooded, 
have hair or fur, breath air through lungs, live 
births, produce milk to nurse young. Use the links 
below as optional references to reinforce student 
understanding.

• Show students Discovery Channel’s Mammals 
video (4 min.) as a brief overview:  
http://marinediscovery.arizona.edu/
lessonsS01/gobies/2.html for table reference 
link

• A list of Cape Cod marine animals can also be 
referenced at the Cape Cod National Seashore 
website: https://www.nps.gov/caco/learn/
nature/upload/Mammals-of-Cape-Cod-2013.
pdf

4. Have students compare the differences between 

mammals and fish by completing the table on  
Worksheet 6 and review. 

5. After comparing mammals to fish, explain that 
humans are classified as mammals too. Ask the 
class: 

• As mammals, what do we have in common 
with marine mammals like whales, dolphins, 
and seals? 

• In what ways are we very different from 
marine mammals? 

6. Begin brainstorming ideas as a class and then 
allow students time to review their learning by 
filling in the Venn Diagram on Worksheet 6. 
Students should use the Student Magazine to 
guide their answers. 

Ticket out the Door: Have students consider how 
marine mammals like whales, dolphins, and seals 
are similar/ different than each other. 

• They will write their response on Worksheet 6. 

• Students should consider they characteristics 
they learned in class and can reference the 
Student Magazine. 

Extend the Lesson  

Create a new marine mammal: 

Students should apply their knowledge for about the 
characteristics of mammals and the four components 
of a habitat (lesson 5) in their invention. 

• Students can work individually or in small groups. 

• They should include a name, drawing and 
description of the animal and its habitat. 
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Name__________________________________________________

Compare & Contrast Worksheet 6

PART I. Reading Check: After reading the student magazine (pages 8-9), answer the following questions.
1. What is a mammal?
2. What is a marine mammal? What characteristics do all marine mammals have in common?

PART II. Mammals vs. Fish: Compare and contrast the similarities and differences between mammals and fish in 
the following chart.  Place a check in the appropriate boxes.

PART III. Venn Diagram:  Like us, whales, dolphins, and seals are mammals. Humans are different 
than marine mammals in many ways, but we share some common traits. Complete the chart, known as 
a Venn Diagram, to compare how we are similar to marine mammals and how we are different.

PART IV. Ticket Out the Door: Now that you have studied the characteristics of marine mammals and how they 
compare to humans, consider whales, dolphins and seals. How are they similar as marine animals?  How are they 
different?  Write 3-5 bullet points. 

HAVE 
LUNGS

HAVE 
GILLS

MOVE 
TAIL 
UP & 

DOWN
NURSE 
YOUNG

HAVE 
HAIR

HAVE 
SCALES

LIVE 
BIRTH

CAN 
SWIM

HAVE 
HEART

HAVE 
BACK-
BONE

HAVE 
FINS

MOST 
DO NOT 
CARE 
FOR 

YOUNG
HAVE 

BRAINS 
LIVE IN 
WATER

MAMMAL

FISH

DIFFERENT                                                             DIFFERENT
SAME
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Echolocation
Lesson 7

Learning Outcomes: 
• Students will participate in an echolocation simulation to demonstrate their understanding for how whales and dolphins 

use sound to communicate and  find prey.

Key terms: echolocation,prey 

Time:  30 minutes

What you need:  blindfolds, student magazine, 

What to do:

1. Play whale songs or dolphin sounds as students 
enter the classroom. Many are free online, 
including:  
http://www.environment.gov.au/marine/
marine-species/cetaceans/whale-dolphins-sound

2. Ask students:
• How do whales and dolphins communicate 

with each other?
• What is echolocation? Why is echolocation 

important?
3. Review page 10 and the glossary (pages 22-23) 

in the Student Magazine.
4. Explain that whales and dolphins communicate 

through body movement, touch, and sound. 
Whales and dolphins make different sounds 
such as clicks and whistles. Some whales use 
echolocation to navigate and to “see” prey 
underwater. 

• Teachers might show the BBC Humpback 
Whales video clip (7 min.) that explains 
echolocation:  
https://www.youtube.com/watch?v=-oYIK6Bg6co

5. Put students in pairs. Explain that they will have 
to rely on echolocation to find “prey.”

6. Standing a few feet apart, blindfold one partner. 
Each time the blindfolded partner, the “whale” 
or “dolphin,” gives a clap, the other “prey” 
partner will give a return clap. The “prey” 

should move slowly around the room until the 
blindfolded partner catches him or her. Then, 
switch roles.

Debrief

• Why did the “prey” echo a clap after each clap 
produced by their partner?

• When blindfolded, how did you find your prey?
• Was finding prey easy or hard? How did distance 

affect hearing?
• In what ways did this activity simulate 

echolocation? How was it different from 
echolocation?

Extend the Lesson

1. Write a postcard to someone from the 
point of view of a whale or dolphin. The 
postcard can be addressed to a friend, family 
member, government agency, animal welfare 
organization, etc. 

2. From the perspective of a whale or dolphin, 
students will describe what life is like for 
them, their habits, how they breathe, eat and 
communicate with other whales or dolphins 
• What do. they wish humans to know about 

their species. 
• What questions do they have for humans? 
• What have they observed about human 

activity? 
• What are the threats they face? 
• What are their hopes for future Earth? 

3. Design an appropriate picture and stamp for 
the postcard. Students can refer to the Student 
Magazine or conduct additional research.
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Lesson 8: Blubber Glove Activity

Time: 60 minutes
What you need: Student Magazine, self-sealing quart-
sized plastic bags; solid vegetable shortening; duct 
tape; tubs or buckets of cold water with ice cubes; 
wall clock with a second hand all students can see; 
paper and writing utensils to make a data sheet
Before the Lesson Make blubber gloves:
• Turn one plastic bag inside out and insert it into

another bag and align the edges of the two bags.
(The reversal of the first bag will enable the edges
of the inside bag to be zipped to the adjacent
edge of the outside bag.)

• Fill the space between the two bags with
shortening. Seal both sides.

• Duct-tape the edges so shortening cannot escape
and water cannot get in.

• Make several blubber gloves (one for each group).
What to do
1. Have students read

Seals: Of Land and Sea in the
Student Magazine on page 11.

2. Discuss with students how
seals have adapted over
millions of years to a semi-
aquatic life. Most mammals have fur to keep warm.
Fur keeps land mammals warm by trapping air
and creating a layer of insulation. Under the water,
blubber more effectively keeps seals warm while
also creating less friction when swimming. Blubber
is a thick, dense layer of fatty tissue that may
constitute up to fifty percent of a marine mammal’s
body weight.

3. Begin with a demonstration: Have a student put
one hand in a blubber glove and the other hand
into an empty bag.

4. Tape both bags securely around the wrists so no
water can get in.

5. Have the student plunge both hands into a tub of
ice water. Is one hand warmer than the other?  *
Tip: You need to ensure no water goes into the
plastic bag “gloves.” If this happens, the inside
and the outside will be the same temperature.

6. Tell students that group members will take
turns serving as the timer, data recorder and
experimenter.

7. As you demonstrated to the class, experimenters
will put one hand in a blubber glove and one hand
in an empty glove, sealing both to their wrists with
duct tape. Then, they will submerge both hands
into a tub of ice water.

8. The timer will record how long it takes for the
experimenter to feel the cold in each hand. The
recorder will write the results in a data table.

9. Have students calculate the group’s average times
for the “blubber-protected” and the unprotected
hands to get cold.

Debrief
• Which hand stayed warmer?  Why?
• How did this lab simulate a seal’s blubber?  How is

it unlike a seal’s blubber?
• How does blubber help to keep seals warm?
• For seals, why is blubber more effective than fur?
• Beyond heat, what is another purpose of blubber?

(possible answers include: storing energy,
buoyancy which aids swimming)

Learning Outcomes: 
• Students will recognize how marine mammals, such as seals, have physically adapted to keep warm in the water

through a simulation where students will make comparisons, record data.

Lesson 8

Seal Science 

Field Trip!
Visit the Chatham Shark 
Center, part of the Atlantic 
White Shark Conservancy, 
to learn through interactive 
exhibits about great white 
sharks as well as seals, cetaceans, and other animals in the 
world beneath the waves.  
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Learning Outcomes: 
• Students will identify the term entanglement and will conduct an experiment where they understand the serious

threats that marine animals face as a result.

Lesson 9 

All Tangled Up

Time: 20 minutes

What you need: Rubber bands

What to do 

1. Distribute rubber bands to students and instruct
them to:
• Hold your hands up in front of your face, with

the back of your hands towards your face.
• Hold the rubber band in your right hand and

hook one end of it over the little finger of
your left hand.

• Stretch the rubber band across the back
of the hand,
and hook it
over the left-
hand thumb.
The rubber
band should
be tight
and resting
across the
knuckles on the back of your left hand.

• Place your right hand on the bottom of your
left elbow, and keep it there.

• Try to free your hand of the rubber band
without using your right hand, teeth, face or
other body parts.

2. While students are struggling, ask the class to
imagine that they are seagulls that have gotten
pieces of fishing line, abandoned net, or other
debris wrapped around their beaks or necks.

3. Ask them the following questions:
• How would you feel after struggling like this

all morning?

• How would you feel after missing breakfast?
• What would happen if you continued to miss

meals and spend all of your strength fighting
to get free?

• What would happen if a predator were
chasing you?

• 4. Show students an example of entanglement 
in a video where IFAW frees a Cape Cod seal 
from fishing gear: https://www.youtube.com/
watch?v=Jhzt51kRfNs 

Extend the Lesson

In groups of 3-4, students will become engineers 
and will assemble a machine that removes trash 
from the ocean and will save marine animals. 
• Present students with a series of materials such

as straws, pipe cleaners, buttons, clothespins,
index cards, cardboard, construction paper,
tape,paperclips, markers, etc.

• Give students 5-10 minutes to initially discuss
and sketch their ideas in groups.  Then
give students 20-25  minutes to build their
machines.

• After constructing their machines, the groups
should write a paragraph explaining how it will
efficiently work to effectively collect trash save
marine animals.  Each group should be prepared
to present their ocean trash machine to the
class.

Have your class participate in IFAW’s annual Animal 
Action Art and Writing Contest:  
http://www.ifaw.org/united-states/our-work/
education/art-for-animals. 
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Time: At least 60 minutes
What you need: Student Magazine, Worksheet 9: 
Marine Debris Survey, clipboards, pencils, large 
paper, colored markers or chalk; cameras 
What to do 
1. Select a field trip destination at a local beach

works well or consider other natural bodies of
water where items are likely to flow towards the
ocean with rain or wind.

2. Review or introduce the concept of marine debris.
Have students read Everything Winds Up in the
Sea, Marine Debris Fact Sheet from the Cape Cod
National Seashore/National Park Service on page
18 of the Student Magazine.

3. Discuss the likely sources of marine debris
and how debris finds its way to the ocean. Ask
students what they have found on the beach
during their own visits.

4. Explain that you will be taking a field trip to a local
beach in order to get a sense of the amount and
diversity of pollution in our environment.

5. Discuss data collection and recording methods.
Split students into partners or small groups.
Provide each group with a clipboard, pencil and
Worksheet 5: Marine Debris Survey.

6. Assign each group of students a section of the
beach or habitat so there is no overlap between
groups.

7. Each student group will explore their area and will
tally the different types of trash they find. Each
individual item should be marked with one slash.

• Smaller items can be carefully collected and
disposed of using rubber gloves.

• Students may want to take pictures to
document larger items using cameras.)

8. Once their area is complete, each group can add

up their marks to fill in the “Total” columns. 

9. Back in the classroom, debrief: individual, in
groups or with partners and as a class:

• Why do people like the beach?

• Do students have a memory of being at the
beach that was special/ powerful/ sad/
comforting? Describe.

• How would the world change without a beach?

• Did students find anything they didn’t expect?
Was there more or less than they expected?
Refer to notes and worksheet 9.

• How does trash and debris end up on the
beach?  How does it impact marine life?

• How do we promote awareness, keep our
water areas clean and save the lives of
marine animals? What steps need to be
taken individually, locally, nationally and
internationally?

Extend the lesson 
Create a class magazine detailing this day so that 
it may be shared with other classes, the school and 
families. 

• Students and teachers should take pictures of
the cleanup, (student activity, the debris, signs
of marine animal life, landscape, etc.) and notes
about what they observe.

• Each student should design an individual page
for the magazine. They may write about the day’s
experience, a poem, a story, a letter, drawings or
anything that relates to the class experience. An
electronic version could also be posted on the
school website for convenient viewing.

Students can promote environmental awareness by 
entering a contest such as the NOAA Marine Debris 
Art Contest: https://marinedebris.noaa.gov/outreach/
artcontest.html

Learning Outcomes: 
• Students will witness pollution in their local environment by participating in a  local cleanup.

Lesson 10

Marine Debris
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Marine Debris

NON DEGRADABLE POLLUTANTS TALLY (IIII) TOTAL
Plastic:  (e.g. food containers, bags, 
cutlery, straws, packaging)

Fishing gear: (e.g. lines, fishing nets)

Glass

Clothing & Footwear

Wood: 

Metal:  (e.g. roofing, cans and other 
containers, appliances, signs)

Garbage (e.g. bags of garbage, 
cigarette butts)

Rubber: (e.g. tires, rubber bands)

Styrofoam

Rope

Other:

TOTAL of all combined

Marine Debris Survey
Date: _______________________________ Time: ______________________________

Surveyors Names: ________________________________________________________________

Worksheet 7

Debrief

• Why do people like the beach?

• Do you have a memory of being at the beach that
was special/ powerful/ sad/ comforting? Describe.

• How would the world change without a beach?

• Did you find anything they didn’t expect? Was
there more or less than tyou expected?

• How does trash and debris end up on the beach?
How does it impact marine life?

• How do we promote awareness, keep our water
areas clean and save the lives of marine animals?

• What steps need to be taken individually, locally,
nationally and internationally?
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