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Introduction

The Brush-tail Penguins instructor's guide is for fourth grade. It was developed at UNCW to help teach local elementary school students about the brush-tail penguins of Antarctica. This instructor's guide is complete with seven different hands-on and interactive lessons. These lessons are designed to engage and inform the students. The lesson plans are all aligned with North Carolina Standard Course of Study. Each goal and objective is listed at the beginning of the specific lesson. The goal of this instructor's guide is to provide lessons that integrate science, technology, language, and other elementary subjects. 

Teacher Guide
This instructor's guide is complete with instructor's materials, student materials, and references to additional materials that may be helpful when teaching this unit on the brush-tail penguins. The guide will also have teacher’s materials that have the correct answers to student assignments and activities. This unit was developed to be used in local elementary schools to enhance the collaboration between local schools and the UNCW faculty researchers. Dr. Steve Emslie and Mike Polito, a PhD student, are UNCW researchers that are going to be visiting local schools to talk about their research that takes place in Antarctica. They will visit once before they go to Antarctica and once when they return from Antarctica. While the researchers are in Antarctica though, the students will learn about the penguins through the use of this unit. The student materials that have been developed for this unit are in their own package called My Penguin Book. Every student will need one of these books for this unit. The books also have a place where students can record their thoughts while learning about penguins and write down questions that they would like to ask a researcher. The teacher can then collect the books and send questions to the researchers. Note: make sure to screen the questions and to check out the Frequently Asked Questions link on the website to ensure that the question has not been previously answered. 
Student Guide
The student guide for this unit has been organized into the My Penguin Book. This booklet format was designed to make the materials organized and easily accessible for student and teacher use. The student materials that have been developed for this unit are in their own package called My Penguin Book. Every student will need one of these books for this unit. The books serve as the place for students to record the information they learn. The books also have places for the students to make comments, take notes, and ask questions about penguins. The questions that students ask can then be sent to the researchers for answers. 
Penguin Web-quest

Grade level: 4

Goal/Objective:  NC Standard Course of Study: 

TECHNOLOGY: 

Competency Goal 3: The learner will use a variety of technologies to access, analyze, interpret, synthesize, apply, and communicate information.

Objective 3.07 Locate, select, organize, and present content area information from the 

 
Internet for a specific purpose and audience, citing sources.

SCIENCE:
Competency Goal 1: The learner will make observations and conduct investigations to build an understanding of animal behavior and adaptation. 


Objective 1.01 Observe and describe how all living and nonliving things affect the life of 


 a particular animal including:

· Other animals.

· Plants.

· Weather.

· Climate. 


Objective 1.02 Observe and record how animals of the same kind differ in some of their 


 characteristics and discuss possible advantages and disadvantages of this 


 
variation.

Objective 1.03 Observe and discuss how behaviors and body structures help animals 


 survive in a particular habitat.


Objective 1.04 Explain and discuss how humans and other animals can adapt their 


 behavior to live in changing habitats.

ENGLISH LANGUAGE ARTS:

Competency Goal 2: The learner will apply strategies and skills to comprehend text that is read, heard, and viewed.


Objective 2.03 Read a variety of texts, including: 

· fiction (legends, novels, folklore, science fiction).

· nonfiction (autobiographies, informational books, diaries, journals).

· poetry (concrete, haiku).

· drama (skits, plays).

Materials: Computer, Mouse, Keyboard, My Penguin Book (one for each student), My Penguin Book teacher guide, pencil (one for each student).

Estimated time: 1-2 days

Summary: In the first lesson of the unit, students will be introduced to the penguins that are being studied in Antarctica by the researchers. They will use the Internet to search for answers to penguin questions that will be in their My Penguin Book.  The book will serve as a place for the students to complete assignments designed for this unit. The directions, as they appear on the website, are located in Appendix A.
Focus and review (gain attention, recall prerequisites): To begin the lesson, inform the students that they will be going to the computer lab to learn about penguins. Tell the students that they will need their My Penguin Book to complete the task in the computer lab. Inform the students that they will be completing the assignment individually. Teacher will tell the students that they will go to a specific website to complete the web-quest. 

Statement of objectives: Inform the students that today they are going to learn how to use the Internet to find out facts about the penguins they will be studying. 

Teacher input (present stimulus material, provide learning guidance): The teacher will put the web address for the web-quest on the board in the computer lab. The web address can be found on the Penguins: Past & Present web site, located on the fourth grade curriculum page. The teacher will then use a projector or Smart Board in the computer lab to project their computer screen onto a board in the front of the class. The teacher will then take the students through the process of finding the web-quest by putting the web address in the address bar at the top of the Internet browser. 

Guided practice: (elicit performance, provide feedback): In order to make sure that all the students are on the right page. The teacher will walk through the first two practice questions in the My Penguin Book pages 1-6. After the students have been guided through the first two questions, the teacher will then ask the students to explore and discover the wonderful life of penguins in Antarctica. The teacher will walk around the room assisting students that are having problems. Also, the teacher can talk to the students to see how they are progressing with the assignment. 
 

Independent practice (assess performance): Students will be required to answer all the questions that are posed in the web-quest. After the students are done with the web-quest, they will be given the chance to explore the penguin arcade that is located on the website. After all the students are done, the class will leave the computer lab and go back to the regular classroom. 

Closure (enhance retention and transfer): Once the class has returned, the teacher can open the floor to discussion about what the students learned about penguins. The students can raise their hands and share their answers with the class. The teacher will inform the class that this is the first lesson on penguins, but that they are going to complete an entire unit about the interesting flightless birds. 

Assessment: Use the rubric titled Web-quest Rubric to assess student performance.
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	Poor 
	Fair 
	Good 
	Excellent 
	Score/ Level

	Time on-task 
	Student was not on-task throughout assignment. Student was using inappropriate sites or games that were not part of the web-quest.  
	Student was frequently off task, and required 3-5 reminders.  
	Student was mostly on task with only 1-2 reminders required.  
	Student was on task 100% of the time.   
	 

	Following directions 
	Student did not follow the directions given by the teacher to complete the web-quest.   
	Student followed some of the directions given by the teacher to complete the web-quest. Student required a lot of assistance from teacher to follow the directions.  
	Student followed all directions and needed minimal assistance to complete them.  
	Student followed all directions to complete the web-quest assignment without extra assistance.  
	 

	Completion of assignment 
	The student completed less than half of the web-quest.  
	The student completed 12 questions of the web-quest or less.  
	The student completed almost all of the web-quest.  
	The student completed the entire web-quest.  
	 

	Accuracy of answers 
	The student completed 11/15 or fewer questions correctly.  
	The student completed 12/15 questions correctly.  
	The student completed 13/15 questions correctly.  
	The student completed at least 14/15 questions correctly.  
	 


Web-quest Rubric


Comparing and Contrasting Penguins

Grade level: 4

Goal/Objective:  NC Standard Course of Study: 

SCIENCE: 

Competency Goal 1: The learner will make observations and conduct investigations to build an understanding of animal behavior and adaptation. 


Objective 1.02 Observe and record how animals of the same kind differ in some of their 


 characteristics and discuss possible advantages and disadvantages of this variation.


Objective 1.03 Observe and discuss how behaviors and body structures help animals 


 survive in a particular habitat.

ENGLISH LANGUAGE ARTS:

Competency Goal 2: The learner will apply strategies and skills to comprehend text that is read, heard, and viewed.


Objective 2.09 Listen actively by: 

· asking questions.

· paraphrasing what was said.

· interpreting speaker's verbal and non-verbal messages.

· interpreting speaker's purposes and/or intent.

Competency Goal 3: The learner will make connections through the use of oral language, written language, and media and technology.


Objective 3.05 Analyze and integrate information from one or more sources to expand 


 understanding of text including graphs, charts, and/or maps.

Materials: Penguins! by Gail Gibbons, pencils (one for each student), student Venn diagram sheets in My Penguin Book (one for each student), Penguin Cards, plastic bags (one per group), My Penguin Book teacher  guide
Preparation: Prior to the lesson, divide the class into groups of 2-3 and create a list of these groups. Open up the Penguin Cards file from the Penguins: Past and Present website. Cut the cards and place them in a plastic bag (all 17 cards are in one bag). Repeat this process until you have enough sets of cards for each group.

Estimated time: 2 days

Summary: In this lesson, students will compare and contrast the three brush-tail penguins: Adélie, Chinstrap, and Gentoo. After the students have completed a guided activity, they will work in groups to compare and contrast one brush-tail penguin with two other penguins of their choice. 

Focus and review (gain attention, recall prerequisites): Begin by asking the students if they have studied penguins before. Informally poll the class, asking if the students have seen them at the zoo before, read about them, seen them on television, or in the movies. 

Statement of objectives: Tell the students that they are going to learn about three different types of penguins, the Chinstrap Penguin, the Adélie Penguin, and the Gentoo Penguin that belong to the Brush-tail group. Inform students that in this lesson, they are going to learn about the Brush-tail penguins, and compare them with other penguins that live in Antarctica.

Teacher input (present stimulus material, provide learning guidance): The teacher begins by reading Penguins! by Gail Gibbons. This serves as a non-fiction reading that will help students review what they learned in the first lesson about penguins and their characteristics. The book describes the 17 different kinds of penguins. Ask students if they remember which penguins you told them they would be studying in this unit. Point out the Adélie Penguin, the Chinstrap Penguin, and the Gentoo Penguin on the “Some Kinds of Penguins” page for the class. On the fifth page, point to the colored dots on the hemisphere which tell where each of the three penguins lives. Continue reading the rest of the book until you have finished. 

Guided practice (elicit performance, provide feedback): Divide the class into groups that you have previously assigned. Have students sit where they can work and see the white board/interactive board at the same time. Pass out the My Penguin Book pages 7-8 to each student and ask them to open it to the Venn Diagram page. Provide each group a plastic bag with penguin information cards. Ask students to pull out the Adélie penguin, Chinstrap penguin, and Gentoo penguin cards from their plastic bags and put them on their desk. 

Mention Counter Shading: The distinctive black back and white belly coloration of penguins is a form of camouflage known as “counter shading”. The white under parts help to hide from underwater predators looking upwards and black backs to hide from predators looking down into the dark water. This same dark and light coloration pattern is found on many marine animals including fish, sharks, dolphins and whales.

Draw a 3 circle Venn diagram on the white board/interactive board that matches the student copy. Explain the different parts of the Venn diagram to students, for example the area where all 3 penguins have something in common. Show the students the areas in which two penguins may have something in common, but which are different from the third brush-tail penguin. Inform the students that as a class they are going to work to fill in the Venn diagram on the board, as well as their own, within their group. Start by filling in each circle the number of breeding pairs there are for each penguin. Then, ask students for information to fill in. Guide the students and make sure that they cover all of the information from the cards. Allow students to confer with their group mates during this activity, in order to encourage thought and cooperation.

Once the Venn diagram has been filled in completely, ask the class questions regarding it. What do all three penguins have in common? What differences do you see in them? What two penguins have the most in common? What penguins have the least in common?

Independent practice (assess performance): Inform the students that now that they know how to fill in a 3 circle Venn diagram, they are going to create their own. Using the penguin information cards in the bag, each group will pick one brush-tail penguin (Adélie, Chinstrap, or Gentoo) and two other types of penguins to compare and contrast. Students will complete the activity using the second copy of the Venn diagram sheet in their My Penguin Book pages 9-10. Prior to comparing and contrasting, the students will write the name of each penguin they are analyzing above each individual circle (one name per circle).

While the groups are working on the independent activity, the teacher walks around the room observing and offering suggestions or assistance when requested by students.

Closure (enhance retention and transfer): Once the student groups have completed their analysis of three penguins using the Venn diagram, the teacher asks groups to share their findings. The teacher encourages a discussion with students similar to the guided class activity. 

Assessment: The teacher assesses individual students based on their participation and completion of the group assignment. Use the rubric titled Venn Diagram Rubric to assess student performance. 
Venn Diagram Rubric
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	Poor 
	Fair 
	Good 
	Excellent 
	Score/ Level

	Placement within the Venn diagram  
	No statements are placed in the correct circle.  
	Some statements are placed in the correct circle.  
	Most statements are placed in the correct circle, but student mixed up a few statements.  
	All statements noting similarities are placed in the center circle and all statements that note differences are placed in the correct outer circle.  
	 

	Information support of comparison statements  
	None of the statements are supported by the information  
	Few or none of the statements are supported by the information.  
	Most statements are supported by the information.   
	All statements are supported by the information.  
	 

	Evidence of Assignment Completion  
	Entry is entirely absent from notebook   
	Part of the entry is missing from notebook   
	Entry is present, but may reflect partial, haphazard engagement   
	Entry is carefully constructed and presented in their entirety   
	 

	Participation
	Student does not work with others.   
	Student contributes some statements for the diagram. 
	Active participation with the group. 
	Evidence of pride and care for the diagram and works well with classmates. 
	 


Penguins and Flying Birds

Grade level: 4

Goal/Objective:  NC Standard Course of Study: 

SCIENCE:

Competency Goal 1: The learner will make observations and conduct investigations to build an understanding of animal behavior and adaptation. 


Objective 1.02 Observe and record how animals of the same kind differ in some of their 


 characteristics and discuss possible advantages and disadvantages of this 


 
variation.


Objective 1.03 Observe and discuss how behaviors and body structures help animals 


 survive in a particular habitat.

ENGLISH LANGUAGE ARTS:

Competency Goal 3: The learner will make connections through the use of oral language, written language, and media and technology.


Objective 3.05 Analyze and integrate information from one or more sources to expand 


 understanding of text including graphs, charts, and/or maps.

INFORMATION SKILLS:

Competency Goal 1: The learner will explore sources and formats for reading, listening, and viewing purposes.


Objective 1.09 Recognize that ideas are produced in a variety of formats (print, graphical, 


 audio, video, multimedia, web-based).

Materials: Computer, Internet, Projector, Mouse, Keyboard, My Penguin Book (one for each student), My Penguin Book teacher guide, pencil (one for each student), whiteboard or SmartBoard, markers. 
Estimated time: 1-2 days 

Summary: In this lesson, students will compare and contrast the penguins with flying birds.  After the students have completed a guided activity, they will work in groups to compare and contrast penguins with other birds. 

Focus and review (gain attention, recall prerequisites): At the beginning of the lesson, ask students what they remembered from the day before. Did they find that all penguins were alike? Did they find that penguins had similarities and differences? 

Statement of objectives: Inform the students that today they are going to be learning about not only penguins, but flying birds as well. Students are going to analyze the similarities and differences of penguins and flying birds. Students will also learn about penguins' adaptations to their habitat compared to flying birds. 

Teacher input (present stimulus material, provide learning guidance): Begin the lesson by talking about the fact that penguins are birds. Show pictures of different types of flying birds and penguins. Discuss the ways that penguins are like flying birds and how they are different. 

Draw a Venn diagram on the white-board or interactive board and begin recording student responses on it. Discuss the habitats of penguins, noting that they are water birds and spend most of their time in the ocean diving for food. Compare this to the habitat of flying birds.

Discuss the difference in body shape, shape of wings and tail, beak and feet, and special kinds of feathers. 

Mention Counter Shading: The distinctive black back and white belly coloration of penguins is a form of camouflage known as “counter shading”. The white under parts help to hide from underwater predators looking upwards and black backs to hide from predators looking down into the dark water. This same dark and light coloration pattern is found on many marine animals including fish, sharks, dolphins and whales.

Guided practice: (elicit performance, provide feedback): Once these differences have been discussed go to How Have Penguins Adapted to Their Environment. This site can be used individually, in small groups, or as a whole class using a computer and projector. This site will help students see how the penguin is different from regular flying birds. 

Discuss with the students why penguins are different from flying birds. For example, penguins live in an extremely cold environment, therefore they must adapt to the weather in order to survive. Penguins have special feathers that are waterproof because they are water birds and their feathers provide insulation from the cold water. 

Independent practice (assess performance): As individuals or in pairs, have students complete pages 11-12 in their My Penguin Book. They will create an animal or bird that lives in water and on land. Students should think about the types of adaptations their animal/bird needs in order to survive. Students should write a small paragraph describing their animal/bird's adaptations.

Closure (enhance retention and transfer): At the end of the lesson conduct a short discussion that discusses the similarities and differences that were found between penguins and flying birds. Discuss the adaptations that penguins have in order to survive in their habitat. Finally, allow students to share their animals/birds and discuss the adaptations that they need.

Assessment: Use the rubric titled Flying Birds vs. Penguins to assess student performance. 
Flying Birds versus Penguins Rubric

	
	Poor 

	Fair 
	Good 
	Very Good 
	Excellent 
	Score/ Level

	Participation 
	Student 
did not participate in the discussion at all.  
	Student participated somewhat in the discussion, but had difficulty with waiting turns.  
	Student participated somewhat in the discussion, but was respectful of others' turns.   
	Student participated in the discussion, raised their hand, and was respectful of others' turns. Student provided thoughtful answers.  
	Student participated in the discussion, raised their hand, and was respectful of others' turns. Student provided valid and thoughtful answers.  
	 

	Drawing of original animal or bird 
	Student did not produce any artwork or drawing of an original animal or bird.  
	Student partially produced artwork/drawing of a bird/animal.  
	Student produced artwork/drawing of a somewhat original animal or bird (highly reflects existing animal/bird).  
	Student produced fairly detailed artwork/drawing of an original animal or bird.  
	Student produced detailed artwork or
drawing of an original animal or bird that demonstrated thoughtfulness. Evidence that student demonstrated "best effort".  
	 

	Paragraph describing original animal or bird 
	Student did not write a paragraph about an original animal/bird.  
	Student wrote 1-2 sentences about animal/bird and provided few details, vaguely described an adaptation.  
	Student wrote 3-4 sentences about an original animal/bird and provided some details about it, including an adequate adaptation.  
	Student wrote 4-6 sentences about an original animal/bird, provided details about it, and included two adaptations.  
	Student wrote 5+ sentences about an original animal/bird, provided accurate and descriptive details about it, and included two adaptations.  
	 


Weather and Climate Effect on Penguins (Global Warming)

Grade level: 4

Goal/Objective:  NC Standard Course of Study: 

SCIENCE:

Competency Goal 1: The learner will make observations and conduct investigations to build an understanding of animal behavior and adaptation.


Objective 1.01 Observe and describe how all living and nonliving things affect the life of 


 a particular animal including:

· Other animals.

· Plants.

· Weather.

· Climate. 

ENGLISH LANGUAGE ARTS:

Competency Goal 2: The learner will apply strategies and skills to comprehend text that is read, heard, and viewed.


Objective 2.09 Listen actively by: 

· asking questions.

· paraphrasing what was said.

· interpreting speaker's verbal and non-verbal messages.

· interpreting speaker's purposes and/or intent.

INFORMATION SKILLS:

Competency Goal 1: The learner will explore sources and formats for reading, listening, and viewing purposes.

Objective 1.09 Recognize that ideas are produced in a variety of formats (print, graphical, 

audio, video, multimedia, web-based).

Preparation: Login onto your computer and open up the Internet browser. Go to the following web page to open the video on global warming: http://cnettv.cnet.com/polar-penguins-feel-freeze/9742-1_53-50020764.html. 
Materials: Projector, computer with Internet connection, CNET video: Polar Penguins Feel Freeze, pencils (one for each student), My Penguin Book (one for each student), My Penguin Book teacher guide, Materials for the Science Experiment: 5, 20 oz soda bottles (clean and empty), funnel, measuring spoons, baking soda, 5 thermometers that fit in the bottles, white vinegar, stop watch, and bright sunlight

Estimated time: 1-2 days

Summary: In the fifth lesson of the unit, students will continue to learn facts about penguins, while also learning about how weather and climate change such as global warming is affecting the habitats of penguins. At the end of the lesson, students will use their My Penguin Book for documenting their observations of a science experiment. Also, they will be writing up different ways to help prevent global warming, as well as, how global warming affects the penguins they are studying.  

Focus and review (gain attention, recall prerequisites): Begin the lesson by pulling out popsicles for each student. While the students are eating the popsicles, ask them to consider something and say the following: You know the Popsicle that you are holding? At 32 degrees that Popsicle stays frozen in the freezer. But, when you take the Popsicle out and start to eat it, you realize it starts to melt. Then tell the students that the Earth is similar to this Popsicle because the Earth is increasing in temperature. 

At this point in the lesson show the class a video clip about global warming and climate change from CNET called “Polar Penguins Feel the Freeze”.  Following the video clip, ask students what they saw in the video. In trying to elicit responses, some sample questions are: What is happening in this video? Are penguins in trouble due to climate change and global warming? What do you think will happen if the climate keeps getting hotter in Antarctica?  After 2-3 minutes of student answers and discussion about the affects of global warming on penguins, draw the discussion to a close. 

Statement of objectives: Inform the students that today they are going to learn how weather and climate change (global warming) affect animals in Antarctica. They are also going to learn about the effects that climate change has on the penguin populations in the Antarctic. 

Teacher input (present stimulus material, provide learning guidance): 

Tell the class that today they are going to do a science experiment. Pass out the My Penguin Book (pages 13-14) to all the students. Then start the experiment. The students will work as a group alongside the teacher.  This experiment is from Elizabeth Snoke Harris's book, Save the Earth Science Experiments: Science fair projects for Eco-kids. 

Experiment: How does the amount of CO2 in the air effect how much the air heats up when exposed to sunlight? 

Summary: You will fill bottles with different amounts of carbon dioxide (CO2 ) gas and measure the change in temperature inside the bottles as they sit in the sun. 

Materials:
· 5, 20 oz soda bottles (clean and empty)

· funnel

· measuring spoons

· baking soda 

· 5 thermometers that fit in the bottles

· white vinegar

· stop watch

· bright sunlight

Procedure:

1. Clean and dry bottles

2. Use the funnel to carefully pour 2 tsp (10ml) of baking soda in the one bottle, 4 tsp (20ml) in another, and 8 tsp (40ml) in the last bottle. The other two bottles won't have anything in them and label each bottle with amount of baking soda it contains. 

3. Drop thermometer into each of the bottles, including the empty ones. Make sure they're down far enough that you can tightly screw the cap back on the bottles. 

4. Working quickly, pour vinegar in the bottle with 8tsp (39.4ml) of baking soda. Pour in enough vinegar to more than cover the baking soda. Immediately screw the cap on as tight as you can. Shake the bottle gently so that all the baking soda reacts with the vinegar. 

5. Repeat step 4 for the other bottles containing baking soda. 

6. Let all the bottles sit in doors out of the sun for 20 minutes so that the vinegar and baking soda finish reacting and the remaining gas and liquid warm back up to room temperature.

7. While you're waiting, screw the cap tightly on one of the empty bottles and make sure the other cap is removed. You'll compare the temperatures in the baking soda/vinegar bottles to these bottles.

8. Once all the bottles are at room temperature, record the starting temperature and take them outside to a warm, sunny spot. Make sure they are not touching one another and that each is receiving direct sunlight. Leave them in the sun for 20 minutes.

9. After 20 minutes record the temperature in each bottle.

Guided practice: (elicit performance, provide feedback): 

While the students are waiting for their ice to melt, the teacher will read What is Your Carbon Footprint? by Laurie David and Cambria Gordon. This is an excerpt from their book, The Down-to-Earth Guide to Global Warming. 

“What Is Your Carbon Footprint?


Here's what it's not: when you stick your foot in a bucket of oil and step on a white rug. Here's what it is: the amount of carbon dioxide pollution that is emitted from the energy you use. Every year, each of us releases literally tons of carbon dioxide into the air. CO2  is measured in pounds, and there are 2,000 lb (907 kg) in a ton. The average American adult emits 20 tons (18 metric tons) or 40,000 lb (18,144 kg) of CO2 a year. And together, all human beings the world over add 100 million tons (91 million metric tons) of CO2 into the atmosphere each day! 


Your carbon footprint comes from normal, everyday activities like using your computer, turning on the light in your bedroom, taking a bath (heating water uses energy!), and riding in a bus or car to school. So let's take a moment and do some simple math to calculate your carbon footprint. Don't worry; you won't get graded on it. 


But we hope you'll start to make the connection between how you live and your personal daily contribution to global warning. There is a number that represents how much  CO2 the atmosphere can hold before the harmful effects of global warming become unstoppable. It's an amount that scientists call the carbon budget. Every pound of carbon dioxide we put into the atmosphere is bringing us closer to reaching the limits of our budget.


Here are some average statistics for the average kid on an average day: 

· Using a screen saver on the computer (based on an LCD monitor) emits 2.5 lb (1.1 kg) of carbon dioxide.

· Turning on the lights (based on three 60-watt bulbs in a ceiling fixture kept on for six hours a day) will generate 1.5 lb (680 g) of carbon dioxide.

· Taking a bath uses up to 3.5 lb (1.6 kg) of carbon dioxide. (Hint: taking a two-minute shower is better!)

· Riding in a car to school uses 5 lb (2.3 kg) of  CO2 (based on driving to school 2.5 miles (4 km)  each way  in a car that gets 20 miles (32 km per gallon).


Total = 12.5 lb (5.7 kg) of carbon dioxide per day


Now, if you take your daily number and multiply that by the number of kids between the ages eight and 16 in the whole world, which is about 1.2 billion (that number looks like this: 1,200,000,000), that's more than 15.24 billion lb (6.9 billion kg) of carbon dioxide per day! The Earth can handle only so much carbon. Think about your bedroom closet. You fill it with clothes, shoes, board games, sports equipment, books, old toys, and suitcases. You can keep putting stuff in there, but there's a point at which the closet will be full. After that, put one more thing in there, even if it's something as small as a tennis bell, and everything will come toppling down on your head. Every pound of CO2 takes up space in the atmosphere. That's why it's so important to conserve energy. We don't want to use up our carbon footprints right away.

The Day After Tomorrow


Because CO2 stays in the atmosphere for decades or more, almost half of the CO2 you put in the atmosphere today will still be there when your grandchildren are born. This is why the problem of global warming is so urgent. Everything we do today means that we, and our families, are going to be living with the consequences tomorrow. We need to make a change and do things better.”

After reading the information, discuss the main ideas that are represented. Make sure to talk to the class about: 

· Carbon Footprint

· Carbon Dioxide Pollution

· How energy contributes to carbon dioxide pollution

After you have read the materials and discussed what you have learned, check the experiments after waiting the necessary 20 minutes. After completing the final experimental tasks of measuring the temperature, the teacher will talk to the class about the experiment. 

The teacher can say: When you added vinegar to the baking soda, the reaction produces CO2. That was all the fizzy bubbling you saw in the bottles. Although we don't know exactly how much CO2 is in each bottle, we do know the relative amounts. The bottle with 4 tsp of baking soda has twice as much CO2 as the bottle with 2 tsp. of baking soda. The bottle with 8 tsp has twice as many as the one with 4 tsp. Subtract the starting temperature from the final temperature to get the change in temperature for each bottle. After you have found all the temperatures, list them on the board. Then have the students create a line graph of the amount of baking soda vs. the change in temperature in the sunlight in their My Penguin Book pages 13-14. They will also answer the following questions: How is the change in temperature in sunlight related to the amount of CO2 in the bottles? How did the temperature change of the two control bottles compared to the temperature change in the CO2 bottles? Answer the questions on pages 15-16 in their My Penguin Book. 
Independent practice (assess performance): After the students are done, have them work on an individual assignment. In the My Penguin Book pages 17-18, ask the students to complete the What Can I Do to Reduce My Carbon Footprint? page in their books. On this page the students will answer some questions about what they can do to reduce their carbon footprint. Also, they will be asked to think about the affect weather and climate change has on the penguins in Antarctica. 

Closure (enhance retention and transfer): After the students are done, have them share some of their ideas. Then the teacher will talk to the class about the future for the penguins in Antarctica. 

Assessment: Use the rubric titled Science Experiment Rubric to assess student performance. 
Science Experiment Rubric
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	Poor 
	Fair 
	Good 
	Excellent 
	Score/ Level

	Participation 
	Student did not participate in the discussion at all.   
	Student participated somewhat in the discussion, but had difficulty with waiting turns.   
	Student participated somewhat in the discussion, but was respectful of others' turns. Student provided thoughtful answers.   
	Student participated in the discussion, raised their hand, and was respectful of others' turns. Student provided valid and thoughtful answers.   
	 

	Following Directions 
	Student did not follow directions during the experiment.  
	Student followed some directions, but was frequently off task.  
	Student followed most of the directions and was mostly on task.  
	Student followed directions completely, and was on task the entire time.  
	 

	Recording Data/Observations 
	Student did not record any data/observations from the experiment.  
	Student recorded limited to partial data/observations from the experiment.  
	Student recorded accurate data/observations from the experiment.  
	Student recorded accurate, detailed data/observations from the experiment.  
	 

	Completions of experiment questions in My Penguin Book 
	Student did not complete any questions in the My Penguin Book.  
	Student partially completed the questions in the My Penguin Book.  
	Student completed the questions in the My Penguin Book.  
	Student completed the questions in the My Penguin Book with complete sentences and accurate descriptions.  
	 


Food Webs

Grade level: 4

Goal/Objective:  NC Standard Course of Study: 

SCIENCE:

Competency Goal 1: The learner will make observations and conduct investigations to build an understanding of animal behavior and adaptation.


Objective 1.01 Observe and describe how all living and nonliving things affect the life of 


 a particular animal including:

· Other animals.

· Plants.

· Weather.

· Climate. 

Preparation: Login onto your computer and open up the Internet browser.  Go to the following web-page: http://www.gould.edu.au/foodwebs/antarctic.htm
Materials: Computer with Internet access, Crayons and Pencils (for each student), My Penguin Book (one for each student), My Penguin Book teacher guide.
Estimated time: 1-2 days

Summary: This lesson introduces students to all the animals of Antarctica and to the Antarctic food chain. Students will draw pictures of a variety of animals and attach the pictures to a wall collage (be sure to set aside some space on one of the classroom walls). They will then listen to or read statements about each animal's diet and draw arrows to show which animals eat which. Students will end up with a food web. 

Focus and review (gain attention, recall prerequisites): Begin the lesson by telling the class that they are now going to learn about the food web in Antarctica. Explain to the class, that food webs explain the difference between preys and predators. At this point define prey and predator using a dictionary. Also, define carnivore, omnivore, herbivore, producers.  

Statement of objectives: Inform the students that today they are going to learn how humans can be seen as enemies of penguins as well. They are going to learn about the effects that oil spills have on the penguin populations in the Antarctic. 

Teacher input (present stimulus material, provide learning guidance): Next, the teacher will go to this website: http://www.gould.edu.au/foodwebs/antarctic.htm. With the help of the class, the teacher will use a Smart Board or projector to show the food web activity on the board. The class will complete the activity together and complete the food web by dragging the pictures f the animals in the right-hand top corner of the screen into the right boxes on the food web.  After the food web is complete, ask the students to make observations about the food web. After 2-3 minutes of student discussion about the food web, draw the discussion to a close.

Guided practice: (elicit performance, provide feedback): The guided practice and independent practice are originally from the following website, but they have been altered to fit this unit plan: http://www.nationalgeographic.com/xpeditions/lessons/08/gk2/antarcticfood.html 

Ask students to point out Antarctica on a map or globe. Then ask them whether they know of any animals other than penguins that live in Antarctica. If so, do they have any idea what these animals eat? Discuss their ideas as a class. 

Have pictures of all the animals available at the beginning of this activity.  Below are links to sites or images where the teacher can access each animal and print a picture and label it for the students. The images can also be found in Appendix B of this document.
Krill 
Fish 
Squid 
Albatross
Adélie Penguins 

Chinstrap Penguins
Gentoo Penguins
Crabeater Seals 
Fur Seals 

Leopard Seals
Weddell Seals
Humpback Whales
Killer Whales 
Phytoplankton

Give students crayons, their My Penguin Book pages 19-20, and ask them to draw, color, and label the animals in the book on the My Antarctic Food Web pages. Their drawings should be small because they need to fit all nineteen animals on the pages of the My Penguin Book. 

Independent practice (assess performance): After completing the Activity, ask the students to recall the food web that they completed at the beginning of the lesson with the teacher. Then ask to turn to the My Antarctic Food Web in their My Penguin Book pages 19-20.  Provide students with the following information about the Antarctic food chain. After you make each statement, have each student or group of students draw an arrow to indicate the food chain. The students should draw an arrow where the point of the arrow is directed at the animal that is lower on the food chain. For example, the arrow for number one would be from krill to phytoplankton. The answer key is in the teacher’s version of the My Penguin Book. 
1. Krill eat phytoplankton (tiny ocean plants). 

2. Gentoo penguins eat krill and fish. 

3. Adélie penguins eat krill. 

4. Chinstrap penguins eat krill and fish. 

5. Crabeater seals eat krill. 

6. Fur seals eat krill, fish, and squid. 

7. Leopard seals each krill, fish, penguins, and other seals. (Tell the students that they only have to draw an arrow between the leopard seals and one other seal and one of the penguins). 
8. Weddell seals eat krill, fish, and squid. 

9. Humpback whales eat krill. 

10. Squid eat krill and fish. 

11. Albatross eat fish and squid. 

12. Killer whales eat fish, squid, Adélie penguins, emperor penguins, Weddell seals, crabeater seals, and leopard seals. 

Closure (enhance retention and transfer): Ask students to answer this question in a class discussion: what do you think is the most important part of this food web? How important is krill in Antarctica? What do you think might happen if krill populations declined? 

Assessment: Check food web and make sure all arrows are draw, use rubric to assign grade for the activity. Use the following rubric titled Food Web Rubric to assess student performance. 
Food Web Rubric
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	Poor 
	Fair 
	Good 
	Excellent 
	Score/ Level

	Class Participation 
	Student did not participate in the discussion at all.   
	Student participated somewhat in the discussion, but had difficulty with waiting turns.   
	Student participated somewhat in the discussion, but was respectful of others' turns. Student provided thoughtful answers.   
	Student participated in the discussion, raised their hand, and was respectful of others' turns. Student provided valid and thoughtful answers.   
	 

	Completion of food web 
	Student did not complete the food web at all.  
	Student partially completed the food web.  
	Student completed most of the food web.  
	Student completed the entire food web.  
	 

	Accuracy of completion of food web 
	Food web has more than 5 errors.  
	Food web has 4-5 errors.  
	Food web has 2-3 errors.  
	Food web has 0 errors.  
	 


Oil Spills in the Antarctic

Grade level: 4

Goal/Objective:  NC Standard Course of Study: 

SCIENCE:

Competency Goal 1: The learner will make observations and conduct investigations to build an understanding of animal behavior and adaptation.


Objective 1.01 Observe and describe how all living and nonliving things affect the life of 


 a particular animal including:

· Other animals.

· Plants.

· Weather.

· Climate. 

INFORMATION SKILLS:

Competency Goal 1: The learner will explore sources and formats for reading, listening, and viewing purposes.

Objective 1.09 Recognize that ideas are produced in a variety of formats (print, graphical, 

 audio, video, multimedia, web-based).

Preparation: Prior to the lesson, find and organize all materials needed for the science experiment also get the video ready for the students to watch – follow this link to Oil Spills. 
Materials: Projector, computer with internet connection, Oil Spills video, pencils (one for each student), My Penguin Book (one for each student), My Penguin Book teacher guide, Materials for science experiment: 1 aluminum pie pan, water, 2 tablespoons of vegetable oil, cup of sand, small piece of brown fake fur (to represent elephant seal), feather-use sterilized feathers from a pillow (to represent a penguin or skua), medicine dropper, paper towel, cotton ball, tweezers, wooden toothpicks, metric ruler, safety goggles (one per student), liquid detergent 
Estimated time: 1-2 days

Summary: In the sixth lesson of the unit, students will continue to learn facts about penguins, while also learning about how humans affect the habitats of penguins through oil spills. At the end of the lesson, students will work in their My Penguin Book by documenting their observations of a science experiment. Also, they will be writing up different ways to help prevent oil spills, as well as, how oil spills effects the penguins they are studying.  

Focus and review (gain attention, recall prerequisites): Begin the lesson by showing the class a video clip about oil spills. Click on this link to watch the video: Oil Spills. Explain to the class, that oil spills are a way in which the human interact negatively with the environment. Following the video clip, ask students what they saw in the video. In trying to elicit responses, some sample questions are: What is happening in this video? Are animals in trouble due to oil spills? What do you think would happen if oil spills continue to occur in Antarctica?  After 2-3 minutes of student answers and discussion about the effects of oil spills on penguins, draw the discussion to a close.

Statement of objectives: Inform the students that today they are going to learn how humans can be seen as enemies of penguins as well. They are going to learn about the effects that oil spills have on the penguin populations in the Antarctic. 

Teacher input (present stimulus material, provide learning guidance): 

The following information for teacher input and the instructions to the science experiment were found on this website: http://passporttoknowledge.com/antarctica2/main/t_guide/activity_13.html 

The teacher will provide the following information to their students:

“Oil spills-the accidental or deliberate discharge of petroleum or petroleum products into the ocean from oil rigs, tankers, or oil-fueled vessels-number in the thousands each year. While most are relatively minor (amounting to less than 1,000 gallons), catastrophic spills occur regularly. The pristine environment of Antarctica has not been spared these man-made disasters. On January 28, 1989, the Bahia Paraiso, an Argentine tour ship visiting Palmer, ran aground on a reef near the station and spilled 200,000 gallons of fuel oil into the harbor. Over 200 people had to be evacuated to Palmer (normal population, 45 or so!) until rescue vessels could be sent. Today the rusting overturned hulk still sits in Arthur Harbor. Fortunately, the Bahia Paraiso incident did not have a long term effect on the LTER project. The wreck's presence, however, serves as a warning to researchers and others about the uneasy co-existence of tourism and science in such a fragile environment.

Oil spills can impact the entire food chain. Oil-coated birds whose feathers can no longer hold air or repel water, and furred ocean mammals such as seals, die from drowning, exhaustion and freezing. Oil-impregnated water and toxic components of the spill also affect the tiny creatures at the bottom of the food chain which sustain those at the top. Techniques for dealing with oil spills at sea include the use of floating booms to keep the oil contained until it can be collected by pumps or skimmers; spraying chemical dispersants which break down the oil, and burning surface oil.

Then ask students to name the most famous oil spill with which they're familiar. What effects did this accident have on the environment? What can be done to deal with them?”
Guided practice: (elicit performance, provide feedback): 

Students will investigate the effects of oil on various materials simulating the skin and/or coats of Antarctic marine organisms, and compare the ability of different techniques to clean up oil spills.

Materials (for each team of 3/4 students)

· 1 aluminum pie pan 

· water 

· 2 tablespoons of vegetable oil 

· cup of sand 

· small piece of brown fake fur (to represent elephant seal) 

· feather-use sterilized feathers from a pillow (to represent a penguin or skua) 

· medicine dropper 

· paper towel 

· cotton ball 

· tweezers 

· wooden toothpicks 

· metric ruler 

· safety goggles (one per student) 

· liquid detergent 

Review with students the information about the Bahia Paraiso oil spill. Distribute My Penguin Books to students. Demonstrate Activity set-up (see My Penguin Book, page 21, steps 1-5). Tell students their mission is to simulate an oil spill, keep the oil from spreading in the ocean, clean it up and figure out ways to save the seals and penguins. A seal is "saved" if its fur is cleaned well enough to feel free of oil when dry. A sea bird is "saved" if the dry feather returns to its original unclumped appearance.

Procedure:

1. Fill one end of the pan with sand, creating a small beach about one fourth the length of the pan and about 2 cm deep.

2. Fill the remaining portion of the pan with water; reform the "beach", if necessary.

3. At the end of the pan opposite the beach area, dip your finger in and out of the water once every few seconds to create waves.

4. Place the piece of fur and the feather into the pan. Predict what might happen when oil is added to this environment. Before oil is added, discuss with your team methods of cleaning up an oil spill with the materials provided. 

5. Add two tablespoons vegetable oil to the environment and onto the fur and feather. 

6. As the oil spill spreads out, stick your finger in the center. Observe what happens when your finger is removed.

7. Put two drops of liquid detergent on part of the oil spill. Observe what happens.

8. Use the wooden toothpicks, cotton ball, paper towel, and dropper to recover as much oil as possible. Use tweezers to handle the paper and cotton. Write down any observations.

9. Clean the feather and fur. Allow to dry overnight. Test for cleanliness. Record observations.

Independent practice (assess performance): After completing the Activity, ask teams to record their results in their My Penguin Book page 22-23. Note that it can be difficult to keep the spill from spreading, clean it up, and save the sea animals, all at the same time. Ask the students to also compare this simulation with problems faced in the Antarctic in the Bahia Paraiso spill.

Closure (enhance retention and transfer): After completing the work in their My Penguin Books, have spokespersons from each group talk about their results. Then talk about their comparisons of this simulation with problems faced in the Antarctic in the Bahia Paraiso spill. Also, talk to the students about ways in which they could get involved with helping out the penguins in Antarctica. Explain that one of the best ways to get active would be to write letters that express their concerns and their thoughts on how to better protect the penguins in Antarctica. 
Assessment: Assess student performance based on their completion of the pages in the My Penguin Book and the accuracy of the student’s answers.
 Mr. Popper's Penguins 

ENGLISH LANGUAGE ARTS: 

Competency Goal 2: The learner will apply strategies and skills to comprehend text that is read, heard, and viewed. 

Objective 2.01 Use metacognitive strategies to comprehend text and to clarify meaning of 
vocabulary (e.g., reread the text, consult other sources, ask for help, paraphrase, question).

Objective 2.02 Interact with the text before, during, and after reading, listening, and viewing by: 

· setting a purpose using prior knowledge and text information.

· making predictions.

· formulating questions.

· locating relevant information.

· making connections with previous experiences, information, and ideas.


Objective 2.03 Read a variety of texts, including: 

· fiction (legends, novels, folklore, science fiction).

· nonfiction (autobiographies, informational books, diaries, journals).

· poetry (concrete, haiku).

· drama (skits, plays).


Objective 2.04 Identify and interpret elements of fiction and nonfiction and support by 
referencing the text to determine the: 

· plot.

· theme.

· main idea and supporting details.

· author's choice of words.

· mood.

· author's use of figurative language.


Objective 2.05 Make inferences, draw conclusions, make generalizations, and support by 
referencing the text.

Competency Goal 3: The learner will make connections through the use of oral language, written language, and media and technology.   

Objective 3.01 Respond to fiction, nonfiction, poetry, and drama using interpretive, critical, and 
evaluative processes by: 

· analyzing the impact of authors' word choice and context.

· examining the reasons for characters' actions.

· identifying and examining characters' motives.

· considering a situation or problem from different characters' points of view. 

· analyzing differences among genres.

· making inferences and drawing conclusions about characters, events and themes.

Materials: Mr. Popper’s Penguins by Richard and Florence Atwater (One book for class, or class set), My Penguin Book (one for each student), My Penguin Book teacher guide, pencil (one for each student). 
Estimated time: 10-15 days
Summary: The purpose of this portion of the unit is to read the novel Mr. Popper’s Penguins, analyze the characters in the book, and compare and contrast information in the novel to facts learned about penguins previously in the unit. The following serves as a guide through the novel, and can be utilized as a whole class assignment, small group assignment, or as an individual assignment.

Focus and Review: Discuss with students that they have just learned a large amount of information about penguins through research, reading, and completing science experiments. Tell students that now they will read about penguins in a fictional setting.

Statement of objectives: Inform students that by the end of the novel study, they will be able to compare and contrast non-fiction and fictional pieces of writing. They will also be making connections from what they learned in their science unit to the book Mr. Popper’s Penguins. 

Teacher input (present stimulus material, provide learning guidance) and Guided practice (elicit performance, provide feedback): The teacher will provide each student with their My Penguin Book pages 25-46. Based on the available resources, the teacher will tell students that they are going to be reading Mr. Popper’s Penguins in one of three ways: as a whole class, in a small group, or individually.

 If the novel will be read as a whole class, begin by reading the first chapter, in order to gain student interest. Then, allow students to take turns reading chapter two. Choose students randomly or at your discretion for reading aloud. At your discretion, answer the comprehension questions in the My Penguin Book for each chapter. For example you can choose to have students answer questions after each chapter is read aloud or after every other chapter is read, depending on the length of the chapter. At your discretion, answer the comprehension questions in the My Penguin Book pages 25-46 for each chapter with the class. For example you can choose to have students answer questions after each chapter is read aloud or after every other chapter is read, depending on the length of the chapter. 

If students will be reading the novel in small groups, divide students up into their groups in order to begin. Allow students to begin reading aloud in their groups. Establish rules within the reading group, such as how much each student should read before allowing the next student to read (one paragraph, two paragraphs, or the whole page). Based on the amount of time available for class, assign each group an amount to read (either pages or chapters). Students should then complete the correlating chapter questions in their My Penguin Book pages 25-46. Allow students to work together or answer the questions individually. It is recommended that if the student does not finish their work in class, they should complete it for homework so that they do not fall behind.
If students will be reading the novel individually, it is recommended that the teacher assign a reasonable amount of reading each day. After the student has completed the assigned reading, they should complete the questions in their My Penguin Book pages 25-46 that correspond. For example, after the student reads chapter one, have them complete the chapter one questions. It is recommended that if the student does not finish their work in class, they should complete it for homework so that they do not fall behind.
Independent practice (assess performance): Monitor student work in the My Penguin Book daily to ensure that all students understand the book and are making the connections between the science unit and the book. Student completion of the My Penguin Book pages 25-46 will serve as the student’s independent practice. 
Closure (enhance retention and transfer): At the end of the unit, discuss the highlights of reading the book Mr. Popper’s Penguins. Discuss the similarities and differences between what the students learned about penguins in science compared to the penguins in the novel. Talk with the students about the differences between non-fiction and fiction that they discovered while reading the novel and conducting research.
Unit Resources

In the resources section you will find internet links and book titles that are used within the unit plan.

Web-quest resources:

Penguins Around the World: Penguin Slide Show. (n.d.). Retrieved August 16, 2009 from: http://www.siec.k12.in.us/~west/proj/penguins/slide3.html 

Penguins Around the World. (n.d.). Retrieved August 16, 2009 from: http://www.siec.k12.in.us/~west/proj/penguins/species.html 

Comparing and Contrasting Penguins:

Gibbons, Gail (1998). Penguins! Holiday House, NY, NY. 

Penguins and Flying Birds:

Penguins around the world: Learning Activity 3.(n.d.). Retrieved August 16, 2009 from:  http://www.siec.k12.in.us/west/proj/penguins/activity3.html 
Weather and Climate Effect on Penguins (Global Warming)

Harris, Elizabeth Snoke (2008).Save the Earth Science Experiments: Science Fair Projects for Eco-Kids. Lark Books, NY, NY 

Polar Penguins Feel the Freeze (video). http://cnettv.cnet.com/polar-penguins-feel-freeze/9742-1_53-50020764.html Created February 12, 2008

.

Food Webs

Dargaud, G. (Photographer). [Untitled photograph of crabeater seals]. Retrieved August 16, 2009 from: http://www.gdargaud.net/Antarctica/Animals.html#Crabeater 

Killer-whale [Photograph]. (2009). Retrieved August 16, 2009, from: http://naturescrusaders.files.wordpress.com/2009/04/killer-whale.jpg 
National Geographic Xpeditions. (n.d.). Lesson Plans: The Antarctic Food Chain. Retrieved August 16, 2009, from: http://www.nationalgeographic.com/xpeditions/lessons/08/gk2/antarcticfood.html 

The Gould League (2005). Gould League- Food Webs. Food Webs: Antarctic. Retrieved July1, 2009, from http://www.gould.edu.au/foodwebs/antarctic.htm. 

[Untitled image of a humpback whale]. Retrieved August 16, 2009, from: http://www.healthstones.com/ocean_life_store/monterey_bay_aquarium/humpback_whale_adult/humpback_whale_adult.jpg
 [Untitled photograph of a mackerel ice fish]. Retrieved August 16, 2009 from: http://www.nmfs.noaa.gov/rss/podcasts/weirdfins/images/mackerel_icefish.jpg 

[Untitled photograph of phytoplankton]. (2006). Retrieved August 16, 2009, from: http://visindavefur.hi.is/myndir/phytoplankton_070305.jpg 
[Untitled photograph of a squid]. Retrieved August 16, 2009 from: http://digitalexplorer.co.uk/ge/ant/squid.jpg 
Wandering Albatross [image]. Retrieved August 16, 2009 from http://www.antarcticconnection.com/antarctic/wildlife/birds/albatross.shtml 

Oil Spills in the Antarctic

Live from Antarctica 2: A Passport to Knowledge Project. (2005). Oil and Water Don’t Mix…Or Do They?. Retrieved August 16, 2009 from: http://passporttoknowledge.com/antarctica2/main/t_guide/activity_13.html
Mr. Popper’s Penguins Novel Study

Atwater, R., & Atwater, F. (1938). Mr. Popper’s Penguins. New York: Little Brown and Company.
Additional Recommended Resources

Davis, Lloyd S. (1994). Penguin. San Diego: Harcourt Brace & Company.

Hewett, Joan (2004). A Penguin Chick Grows Up. Minneapolis: Carolrhoda Books, Inc.

Jenkins, Martin (1999). The Emperor’s Egg. Massachusetts: Candlewick Press.

Kalman, Bobbie (1995). Penguins. New York: Crabtree Publishing Company.

Lepthien, Emilie U. (1983). A New True Book: Penguins. Chicago: Children’s Press.

Lester, Helen (1994). Three Cheers for Tacky. Boston: Houghton Mifflin Company.

Lester, Helen (2000). Tacky and the Emperor. Boston: Houghton Mifflin Company.

Lester, Helen (2005). Tacky and the Winter Games. Boston: Houghton Mifflin Company.

Lester, Helen (1988). Tacky the Penguin. Boston: Houghton Mifflin Company.

Markle, Sandra (2002). Growing up Wild: Penguins. New York: Atheneum Books for Young 

Readers.

McMillan, Bruce (1993). Penguins at Home: Gentoos of Antarctica. Boston: Houghton Mifflin 
Company.

Pfister, Marcus (1993). Penguin, Pete Ahoy!  New York: North-South Books.

Pfister, Marcus (1988). Penguin Pete’s New Friends. New York: North-South Books.

Rockwell, Anne (2006). Why Are the Ice Caps Melting? The Dangers of Global Warming. New 
York: 
Collins.

Seeger, Laura V. (2007). First the Egg. Connecticut: Roaring Book Press.

Sierra, Judy (1998). Antarctic Antics: A Book of Penguin Poems. San Diego: Gulliver Books.

Simon, Seymour (2007). Penguins. New York: Collins.

Stone, Lynne M. (1998). Penguins. Minnesota: Lerner Publications Company.

Tatham, Betty (2002). Penguin Chick. New York: Harper Collins.

Wexo, John B. (1988). Penguins. Minnesota: Creative Education.

Webb, Sophie (2000). My Season with Penguins: An Antarctic Journal. Boston: Houghton 


Mifflin Company.

Appendix
Appendix A

Penguin Web-quest 

The following are the directions for the web-quest as they appear on the website.

Introduction: Did you know that there are 17 different types of penguins?  What do you already know about penguins? We’re going to study three types of penguins: the Adélie, the Chinstrap, and the Gentoo. In this web-quest we’re going to learn as much as we can about all the penguins using the internet.

Task:  In this web-quest we’re going to learn as much as we can about all the penguins using the internet. Fill out the worksheet you have been given by your teacher and make sure to follow the directions carefully.

Process and Research:

1. Your teacher will assign you a partner. Divide up the work with your partner.

2. For questions 1-17, go to http://www.siec.k12.in.us/~west/proj/penguins/slide3.html  to get the answers.

3. For questions 18-20, go to http://www.siec.k12.in.us/~west/proj/penguins/species.html to get the answers. Click on each of the continents ONE at a time. Click the BACK button to return to the continents page.

Evaluation: You will be graded according to the answers you write down and how well you follow directions. Do your best work!

Conclusion: Congratulations! You’ve made it through the web-quest! Do you feel like more of an expert now on penguins? Are you ready to learn more about penguins?

Assessment:  The teacher assesses individual students based on their participation and completion of the web-quest assignment. Use the rubric titled Web-quest Rubric to assess student performance.

Appendix B
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