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Jeanne Jewell
Instructional Coach:


Billie Bell
Description:


Why is it important to conserve Earth’s resources?  Students will discover the difference between renewable and nonrenewable fuels, how they are used, important natural resources and ways to conserve them, and how to create an individual smaller “ecofootprint” by using renewable, sustainable natural resources.
Suggested Grade Level:  5
Student Learner Objectives:

The students will be able to…

· Use simple strategies to determine meaning and increase vocabulary for reading;
· Read text and determine the main idea or essential message, identify relevant supporting details and facts, and arrange events in chronological order;

· Identify resources as being renewable or nonrenewable;

· Recognize the costs and risks to society and the environment posed by the use of nonrenewable energy;
· Recognize the limited supply of usable energy sources (for example, fuels such as coal or oil) places great significance on the development of renewable energy sources;

· Understand that wind is an example of a renewable energy resource; 

· Describe a variety of sources for producing different forms of energy;

· Investigate ways Earth’s renewable resources (for example, fresh water, air, sunlight) can be maintained;

· Extend and refine knowledge of ways people can reuse, recycle, and reduce the use of resources to improve and protect the quality of life;

· Solve real-world problems involving mathematics by calculating the benefits of wind energy; and

· Create solar ovens capable of baking cookies and making s’mores.
Science GLEs:

Strand 1: Properties and Principles of Matter and Energy  
2.  Energy has a source, can be transferred, and can be transformed into various forms but is conserved between and within systems  
A.  Forms of energy have a source, a means of transfer (work and heat), and a receiver 
a.  Recognize light can be transferred from the source to the receiver through space in straight lines(Gr. 5)

b.  Identify sources of visible light (e.g., the Sun and other stars, flint, bulb, flames, lightning)(Gr. 6)

c.  Compare the reflection of visible light by various surfaces (i.e., mirror, smooth and rough surfaces, shiny and dull surfaces, moon)(Gr.6)

C.  Electromagnetic energy from the Sun (solar radiation) is a major source of energy on Earth
a.  Recognize the Sun as the primary source of energy for temperature change on Earth(Gr.5)

b.  Recognize the Sun is the source of almost all energy used to produce the food for living organisms(Gr.6)

Strand 4:  Changes in Ecosystems and Interactions of Organisms with their 
                 Environments

1. Organisms are interdependent with one another and with their environment
D.  The diversity of species within an ecosystem is affected by     

changes in the environment, which can be caused by other  

organisms or outside processes
a. Describe beneficial and harmful activities of organisms, including humans (e.g., deforestation, overpopulation, water and air pollution, global warming, restoration of natural environments, river bank/coastal stabilization, recycling, channelization, reintroduction of species, depletion of resources), and explain how these activities affect organisms within an ecosystem(Gr.6)

b. Describe possible solutions to potentially harmful environmental changes within an ecosystem(Gr.6)            
Strand 5: Processes and Interactions of the Earth’s Systems (Geosphere,    Atmosphere, and Hydrosphere) and affects Earth’s resources and systems

b. Propose ways to solve simple environmental problems (e.g.,  

               recycling, composting, ways to decrease soil erosion) that 
               result from human activity
Strand 7:  Scientific Inquiry

1. Science understanding is developed through the use of science  

     process skills, scientific knowledge, scientific investigation,  

     reasoning, and critical thinking
D. The nature of science relies upon communication of results and  

      justification of explanations
     a.  Communicate the procedures and results of investigations 
                         and explanations through: oral presentations; drawings and 
                         maps; data tables; graphs (bar, single line, pictograph); 

                         writings.
Featured Scott Foresman Textbook:

Grade Level 5:  Unit B:  Earth Science:  Chapter 10, Lesson 1, pages  

302-305; Lesson 2, pages 306-313; Lesson 3, pages 314-317; 

Lesson 4, pages 318-321; and Math in Science, pages 324-325.  

The textbook will serve as a resource guide for this unit.
SF Materials:  
Grade 5:  Leveled readers, “Protecting Earth’s Resources,” “Earth’s Natural Resources,” “Green Gardening;” Activity DVD, Unit B, Chapter 10;  
Academic Vocabulary Words:
· Resource

· Renewable  resource

· Nonrenewable resource

· Conservation

· Fossil fuel

· Solar energy

· Hydroelectric

· Geothermal

· Biomass

· Energy

Safety:

As with any science experiments, students need to be reminded of established safety rules in the classroom.  When working with solar ovens, students need to use precautions so as not to be burned by the utensils and/or equipment, as the ovens will heat up to 300 degrees.  The light reflected by the solar oven is not more dangerous than direct sunlight, but care does need to be given to not looking directly at the sun.  Goggles should be worn when looking at reflections for a long time.  Remember, “Don’t stare at the glare!”  

Also, gloves, or hot pads should be used with the pans used to make the s’mores and cookies.  Place the oven on clean and level ground without dry grass or other material which may burn easily.  When dealing with food items, it is important for students to be reminded they are not to be eating raw dough, as this can cause stomach upset.
Bibliographies of More Information:
Common Ground:  The Water , Earth, and Air We Share, Molly Bang, The 
Blue Sky Press, 1997
 Done in the Sun (Solar Projects for Children), Anne Hillerman, Sunstone 

Press, 1989
Solar Power (True Books), Christine Petersen, Scholastic, Inc., 2004

Energy From the Sun (Rookie Read-About Science), Allan Fowler, Grolier 

Publishing Co., Inc., 1997
	 

	 


Time Needed: 5-7 days
Day 1:  Engage students by reading nonfiction book paired with  

reading strategies of questioning and predicting (DOK 1, 2).

Students will then Explain their findings with a class t-chart.  Evaluate students’ understanding of the vocabulary in an ongoing way with the use of a student-created foldable, which must have the vocabulary word, the child’s understanding of its definition, and an illustration, showing their understanding of the word.
Day 2:  Explore the topics of renewable and nonrenewable energy 

sources by reading the leveled readers.  Using the technique of jigsawing, each student will read a text and become the expert on that text, along with other students in their group.  They will decide on main ideas that need to be shared with their home groups.
Day 3: Explain the main concepts and supporting details from each of 

the leveled readers by the expert in each group.  
Day 4:  Evaluate by creating visual of information shared from all 

three  groups on chart paper,  These will then be presented to 

the class, allowing the class to correct any misconceptions.

Days 5-7:  Engage students by reviewing T-Chart, adding additional 

Information and adding to vocabulary foldables.  Students then asked to Evaluate and create an alternate energy source by following the instructions in their Oven Kits (see instructions for pizza box solar oven) (DOK 2, 3).  Students may choose to Extend/Elaborate by creating an alternate solar cooker (DOK 2, 3, 4).
Depth of Knowledge Level:

Included in each day’s activity

Materials:

· Common Ground: The Water, Earth, and Air We Share by Molly Bang 
· construction paper, one sheet per child for vocabulary booklet
· computer paper, five sheets per child
· pencil (one per child)

· crayons

· colored pencils

· markers

· donated pizza boxes, one per child)
· thermometers to determine temperature of ovens
· black construction paper  

· Aluminum foil  

· Clear plastic (heavy plastic laminate works best)  

· Non-toxic glue

· tape

· scissors
· ruler

· Wooden dowel or straw  
· Graham crackers

· Large marshmallows

· Chocolate bars

· Premade sugar cookie dough

· sticky notes

· chart paper (T-Chart)

· chart paper (Visual display of Leveled Reader discussions) 

· science notebooks
· Notebook Foldables for Spirals, Binders, & Composition Books by Dinah Zike 

· Clean, empty Pringles’ cans
· Masking tape 

· 14-inch skewer 
· Hotdogs

· Hotdog buns

· Grade 5 leveled readers, “Protecting Earth’s Resources,” “Earth’s Natural Resources,” “Green Gardening”

Lesson Narrative:

DAY 1

*Engage
Read aloud the book, Common Ground: The Water, Earth, and Air We Share by Molly Bang.  Use reading strategies of questioning and predicting while reading to deepen students’ comprehension (DOK 1, 2).
*Explain 

Complete T-chart as a class with the title, “Natural Resources” having “Renewable” on left and “Nonrenewable” on the right.  An example might be trees, water, and sun energy on the left and rocks, minerals, and oil on the right.  Students will place key vocabulary words they have learned from the nonfiction book in their science notebook using a Ten-Tab foldable (found in Dinah Zike’s book, Notebook Foldables for Spirals, Binders, & Composition Books on pages 68-69) (DOK 1).   

*Evaluate

Formative assessment will occur on day one (and successive days) with a teacher check for understanding of vocabulary words in the student’s notebook.  Students will create a Ten-Tab foldable (found in Dinah Zike’s book, Notebook Foldables for Spirals, Binders, & Composition Books on pages 68-69) vocabulary booklet with the academic vocabulary words from the nonfiction text, writing a definition and illustrating each vocabulary word (DOK 1, 2).  These foldable vocabulary booklets will be inserted into their science notebooks, furthering understanding of the concepts presented.
DAYS 2-4
*Explore, Explain

After getting into groups of three, students will “jigsaw,” (get into their reader group, read and discuss the text, then go back to their original group as the “expert,” summarizing and teaching the members of their group about the leveled reader read and discussed) the leveled reading books.  Students will want to use sticky notes to record important information that needs to be shared with their “home” group.  Students within each group will then compare the information they have learned and come to conclusions about the energy resources on Earth (DOK 1, 2, 3).
*Evaluate
Within each group, the students will create a visual of the information they learned within their groups.  These charts will be presented to the whole class, allowing the teacher to assess (informally) their level of understanding, with students helping to clear up any misconceptions through their critique of each presentation.  Students will continue to add vocabulary words to their booklet, being sure to define and illustrate as they proceed (DOK 1, 2, 3).
DAYS 5-7
*Engage 

Have students access prior knowledge by reviewing the T-Chart created on Day 1.  Students can then add further items to the chart, using information learned in the unit.  Students will also share with their shoulder partner, the definitions and illustrations they created in their foldable vocabulary booklet.  After discussing several renewable energy resources, students will then be asked to create an alternate energy source by following the instructions in their Oven Kits (see instructions for pizza box solar oven) (DOK 2, 3).
*Evaluate
Students will be told that there has been a “black-out” which will last for the next two days, and they need to construct a solar oven which will allow them to cook the food for their families.  To try them out, we will be making a choice of s’mores or cookies.  In order for the s’mores to be made successfully, the solar ovens must melt the chocolate and cause the marshmallow to melt (soften), The cookies must change shape and flatten out, forming a crust (and not staying gooey), showing they are baked (DOK 2, 3).
*Extend


Students will be given the chance to explore additional solar projects by reading the nonfiction text, Done in the Sun (Solar Projects for Children) by Anne Hillerman, and create an additional solar hotdog cooker from used Pringle’s cans, or another project of their choosing (DOK 2, 3, 4).
Reading Comprehension Strategies

Making Connections:  Making meaningful connections during read-alouds 

can serve to improve comprehension and engagement by helping learners to better relate to what is being read.  Three connections that help readers (and listeners) build background knowledge are:

· Text-to-Self:  readers link the text to past experiences or background knowledge;

· Text-to-Text:  readers recognize connections from one book to another;

· Text-to-World:  readers connect text to events or issues in the real world.
Inference:  Inferring, or “reading between the lines” causes a reader to take clues from their reading and merge them with prior knowledge to be able to better interpret the text and draw conclusions.  Inferring is the process of creating personal meaning from text.  Readers should make inferences before, during and after reading.  Predictions are another way of making inferences.
Questioning:  Readers ask themselves questions before, during and after reading.  Questioning allows readers to build meaning, find answers, solve problems and do away with any confusion as they read.  Asking questions is not only a reading skill, but is also at the beginning of scientific inquiry and leads readers to a deeper understanding of their investigations. It can allow scientists to clarify meaning and purpose, narrow a search, and extend their own thinking.
General Suggestions for Students and Teachers


Make sure you have copies of all texts available before beginning this unit.  Make sure you have individual copies of all materials for each student and have supplies prepared ahead of time for all experiments.  Prepare all labs ahead of time and go over student expectations before allowing students to begin their labs to avoid potential problems.  Also, make sure students have a thorough understanding of the scientific process and are able to record information in their science notebooks correctly, citing claims and evidence. 

Bibliographies of More Information:

Notebook Foldables for Spirals, Binders, & Composition Books, Dinah Zike, 
Putting the Sun to Work, Jeanne Bendick, Garrard Publishing Co., 1979.
Solar Energy (Our Environment Series) , Kris Hirschmann, KidHaven, 2005.
Using Science Notebooks in Elementary Classrooms, Michael P. Klentschy, 

NSTA Press, 2008.
http://www.ehow.com/how_5914665_make-solar-oven-pringles-can.html 

http://www.solarnow.org/printpizzabx.htm
http://www.thirteen.org/edonline/nttidb/lessons/ut/cookiut.html 
Student Pages:


Attached, you will find copies of all student pages used.  

Pizza Box Solar Oven

This solar oven has been adapted from many designs. Please feel free to improvise on this design! The pizza box solar oven can reach temperatures of 300 degrees, hot enough to cook food and to kill germs in water. A general rule for cooking in a solar oven is to get the food in early and don’t worry about overcooking. Solar cookers can be used for six months of the year in northern climates and year-round in tropical locations. Expect the cooking time to take about twice as long as conventional methods, and allow about one half hour to preheat your oven.

What You’ll Need
· Recycled pizza box  

· Black construction paper  

· Aluminum foil  

· Clear plastic (heavy plastic laminate works best)  

· Non-toxic glue, tape, scissors, ruler, magic marker  

· Wooden dowel or straw  

How to Make Your Pizza Box Oven 

Draw a one inch border on all four sides of the top of the pizza box. Cut along three sides leaving the line along the back of the box uncut. (Diagram #1)
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Diagram  #1
	Diagram #2
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	Diagram #3
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    Diagram #4


Form a flap by gently folding back along the uncut line to form a crease. (Diagram #2) Cut a piece of aluminum foil to fit on the inside of the flap. Smooth out any wrinkles and glue into place. Measure a piece of plastic to fit over the opening you created by forming the flap in your pizza box. The plastic should be cut larger than the opening so that it can be taped to the underside of the box top. Be sure the plastic becomes a tightly sealed window so that the air cannot escape from the oven interior. 

Cut another piece of aluminum foil to line the bottom of the pizza box and carefully glue into place. Cover the aluminum foil with a piece of black construction paper and tape into place. (Diagram #3)

Close the pizza box top (window), and prop open the flap of the box with a wooden dowel, straw, or other device and face towards the sun. (Diagram #4) Adjust until the aluminum reflects the maximum sunlight through the window into the oven interior.

Your oven is ready! You can try heating s’mores, English muffin pizzas, or hot dogs, or even try baking cookies or biscuits. Test how hot your oven can get using a simple oven thermometer before you begin!

 

Pringles Can Solar Oven

If you're looking for a convenient way to cook hot dogs or marshmallows while camping, or if you want to cook outside but don't have a grill, you can turn a Pringles can into a makeshift solar oven. These types of ovens cook food by using the radiant energy from the sun to generate heat. You can control the amount of energy reflected on the food, which affects how long it takes to cook, by making a few cuts in the can to form flaps.

Materials:

· Clean, empty Pringles can 

· 12-inch ruler 

· Pen or pencil 

· Scissors or small, sharp knife 

· Plastic wrap 

· Masking tape 

· 14-inch skewer 
Instructions:

1.  Measure a 7-inch line going down the length of the can. Center the line so that an equal amount of space is left between the end of the line and the edge of the can on both ends. Mark the line and make a cut along it. Measure a 3-inch line going across each end of the 7-inch line. Center the 3-inch lines so that you have 1½ inches on either side of the 7-inch line. Mark the 3-inch lines and cut along them to make the flaps. Bend the flaps back, but leave them attached to the can as “wings.”
2.  Place the plastic wrap inside the can and cover the opening. Apply masking tape to the edges of the plastic wrap to keep it in place. The wrap allows the sun's energy pass through without letting heat escape.

3.  Use the knife or scissor tip to make a tiny hole in the lid and bottom of the can. These holes will hold the skewer in place when you use the solar oven to cook food, such as hot dogs. Slide the food onto the skewer, take the lid off the can and move the skewer inside until the point goes through the hole in the bottom of the can. Put the lid on so that the other end of the skewer sticks through the hole in the lid.
This is too much heat loss to do this on a cold, yet sunny day.  You can wrap the can with an insulator such a couple of the kind you would use to put a canned or bottled drink in (coozie) to help prevent heat loss.  Just slit the can insulator and slide it around the Pringles’ can.  These are fun, quick, and easy to use if the sun is shining.
Read more: How to Make a Solar Oven From a Pringles Can | eHow.com http://www.ehow.com/how_5914665_make-solar-oven-pringles-can.html#ixzz0vlUk2Rcf
