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Problem statements
1.  What can we do to become good scientists?

2.  While taking an environmental walk, the students should identify examples of wasted resources on the school grounds or in the school.  The teacher will say, “As you know, the earth has many natural resources.  What can we do to help to make sure that we do not waste those resources?”
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Lesson #1:  Pre-Assessment
Authors:  Tiffany Hall, Nita Faught, Donna Bishop, Tomara Spencer, Denise Dillow, Laurie Cornell

Lesson Length:  15 minutes
Instructional Objectives:

· The teacher will determine the students’ current knowledge of pollution.

Materials and Handouts:

Chart paper, markers

Pre-assessment pages for the senses

	Instructions for the Teacher:

1. Using chart paper, record the students’ responses to basic questions about pollution.  If desired, use the format of a KWL chart, starting with what the students already know about pollution, and including what they want to know.  You may also draw simple pictures on the chart illustrating the students’ responses.  Because this is a pre-assessment, it is not expected that the students will know very much about the subject.  You can explain to the students that they will be learning more about it in the next few weeks, but that you need to know what they already know.

2. Have students complete the pre-assessment pages for the senses.  Emphasize to the students that it is OK for them not to know the answers yet, because they will find out the answers in the next few sessions.  Do not discuss the answers with the students at this point.


	Notes:

	Questions to Pose:

Begin with the following questions, adding additional questions according to the interests, responses, and ability level of the students.

What is pollution?
What examples of pollution have you seen?
Where does pollution come from?
Why is pollution harmful?
How can we prevent pollution?

	


Special Notes to the Teacher:

At the conclusion of this activity, save the chart.  Compare the responses on this chart to the students’ responses at the end of the unit.

Assessment/Evaluation:

Responses recorded on chart

National Science Education Content Standard F: Science in Personal and Social Perspectives: 
As a result of activities in grades K-4, all students should develop an understanding of

· Types of resources 

· Changes in environments 
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Lesson #2:  What is a Scientist?

Authors:  Tiffany Hall, Nita Faught, Donna Bishop, Tomara Spencer, Denise Dillow, Laurie Cornell

Lesson Length:  30 minutes
Instructional Objectives:
· The students will discuss scientists and what they do.

Materials and Handouts:

Frames chart or All About Scientists chart

Markers

What is a Scientist? by Tiffany Hall
Pictures of scientists from cartoons such as the professor from the Powerpuff Girls, Dexter from Dexter’s Laboratory, and Jimmy from Jimmy Neutron (not included in unit)
Pictures of working scientists
	Instructions for the Teacher:

1. Share the pictures of the scientists and allow the students to discuss some of the things that they do.  Explain that these characters and people are scientists because they are trying to learn more about how things work.  They do investigations and experiments.

2. Read Tiffany Hall’s What is a Scientist? Discuss the book with the students.

3. Facilitate discussion using Frames chart or All About Scientists chart.


	Notes:

	Questions to Pose:

What does a scientist do?
What are some words a scientist might use?
What are some tools a scientist might use?  Why?
Could you be a scientist?  Why?
What would be fun about being a scientist?

	

	Opportunities for Differentiation:
Invite a working scientist to come visit your class (ask parents, wildlife scientists or a university scientist who has done interesting field work).
Invite a high school science teacher to talk about or demonstrate some interesting high school science projects.
Look for articles about science in the news and share them with the students.
Have the students write or draw a picture about what kind of science they might like to do when they grow up—study rockets and space, study animals, or whatever they imagine.

	


Assessment/Evaluation:

Discussion responses

Correlation to Virginia Science Standards of Learning:
K.2
Students will investigate and understand that humans have senses that allow one to seek, find, take in, and react or respond to information in order to learn about one’s surroundings.  Key concepts include

a) five senses and corresponding sensing organs (taste – tongue, touch – skin, smell – nose, hearing – ears, and sight – eyes).
National Science Education Content Standard A: Science as Inquiry: 
As a result of activities in grades K-4, all students should develop

· Abilities necessary to do scientific inquiry 

· Understanding about scientific inquiry 

National Science Education Content Standard G: History and Nature of Science: 
As a result of activities in grades K-4, all students should develop an understanding of

· Science as a human endeavor 
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Lesson #3:  Sense of Sight
Authors:  Tiffany Hall, Nita Faught, Donna Bishop, Tomara Spencer, Denise Dillow, Laurie Cornell

Lesson Length:  30 minutes (may expand to two sessions)
Instructional Objectives:

· Students will use their sense of sight to describe common objects.

Materials and Handouts:

Book about sight
Object to describe (shoe, doll, etc.)
Soda bottle containing sand and small objects
Drawing paper and crayons or markers
	Instructions for the Teacher:

1. Read a book about sight to the children, and then explain that scientists use their sense of sight to describe how things look and change.  Place a doll or shoe or other interesting item on a table where everyone can see it, and have students orally describe what they see.

2. Place a soda bottle containing sand and small objects (buttons, erasers, small cars, pennies, ribbons, etc.) in the center of each group table.  Let each child shake the bottle and then place it in the center of the table.  Each child should then draw what s/he sees.  Allow the students time to share the pictures with others in their group.


	Notes:

	Questions to Pose:

What are some tools that scientists use to help them see better?

How does your sense of sight help you?

Why do some people wear glasses?

Do all people see things the same way?

How far can you see?

What’s the prettiest thing you’ve ever seen?


	

	Opportunities for Differentiation:
Some students may want to look through color paddles, prisms, or “rainbow glasses” (diffraction gratings) and describe what they see.

Have one student look at a hidden object and describe it to a group (without naming it), letting the group try to guess what the object is.

Practice looking for details with books from the library such as I Spy or Where’s Waldo?
Let some students explore a variety of indoor and outdoor items with microscopes, magnifying lenses, or binoculars. 
Have an advanced student do research on animal or insect eyes/sight to compare with human eyes/sight.

	


Assessment/Evaluation:

Descriptions, discussions, and bottle drawings

Correlation to Virginia Science Standards of Learning:

K.1
The student will conduct investigations in which
a) basic properties of objects are identified by direct observation;

b) observations are made from multiple positions to achieve different perspectives; and
c) objects are described both pictorially and verbally.
K.2
Students will investigate and understand that humans have senses that allow one to seek, find, take in, and react or respond to information in order to learn about one’s surroundings.  Key concepts include

a) five senses and corresponding sensing organs (taste – tongue, touch – skin, smell – nose, hearing – ears, and sight – eyes); and

b) sensory descriptors (sweet, sour, bitter, salty, rough/smooth, hard/soft, cold, warm, hot, loud/soft, high/low, bright/dull).

National Science Education Content Standard A: Science as Inquiry: 
As a result of activities in grades K-4, all students should develop

· Abilities necessary to do scientific inquiry 

· Understanding about scientific inquiry 

National Science Education Content Standard C: Life Science: 
As a result of activities in grades K-4, all students should develop an understanding of

· The characteristics of organisms 

· Organisms and environments
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Lesson #4:  Sense of Hearing
Authors:  Tiffany Hall, Nita Faught, Donna Bishop, Tomara Spencer, Denise Dillow, Laurie Cornell

Lesson Length:  45 minutes (may expand to two sessions)
Instructional Objectives:

· The students will observe and discuss sounds they hear.

· The students will observe demonstrations of the effects of sound waves on rice placed on a taut surface.

Materials and Handouts:

Book about hearing

CD/tape of music or sounds and a CD or tape player (see note to teacher)

Plastic wrap (not the stretchy kind), large bowl or can, rubber band

Uncooked rice, kazoo, thin tin pan, and large spoon

	Instructions for the Teacher:

1. Read a book about the sense of hearing.  Explain that scientists use their sense of hearing to listen to things and describe how things sound.

2. Play a tape, CD, or computer files of various sounds, and have the students describe what they hear.  (Or try nature sounds such as oceans, forests, storms, etc., or different kinds of music - classical, jazz, country, marches, etc.) 

3. Stretch a piece of plastic wrap tightly across the opening of a bowl or a coffee can and secure it with a rubber band.  Sprinkle some rice on the plastic wrap and watch it vibrate and listen to the sound it makes.  Aim a kazoo at the rice and blow the kazoo (remember to hum while you blow). 

4. Hold a thin tin pan at the same level as the bowl/coffee can and hit the tin pan with the spoon.  Watch the rice jump around as the sound waves hit it.


	

	Questions to Pose:

What can a scientist learn about an object by listening to sound? (what an item is made of, who or what makes the sound, how far away the source is)

What tools might a scientist use to listen?  (stethoscope, microphone/recorder)

What’s the loudest sound you heard today?  The quietest sound?

What is your favorite sound?  Why?

What sounds make you happy?  Sad?  Energized?  Sleepy?

How would school be different if you could not hear sounds?

Why do you think movies and TV shows have sound tracks and songs?  What is your favorite movie song or TV song?


	

	Opportunities for Differentiation:
Have a student record sounds around the school (pencil sharpener, swings squeaking, typing, etc.) and have other students guess what made the sounds (or have your class record the sounds and have another class guess).
Let the students experiment with music wands or tuning forks, describing the differences in sounds they hear.  Hypothesize why items have high or low pitched sounds.
Make a rain stick according to directions on the Internet.  Fill it with different items (broken toothpicks, small pasta, small gravel, etc.) and have the class listen to the sounds. Hypothesize about the differences in sounds.
Borrow a decibel meter and discuss or graph the differences in volume of various sounds at your school.
Have a small group work with your music teacher to make or play various percussion instruments.
Have a student write or tell a story using sound effects.  Listen to “A Prairie Home Companion” on NPR (preview it first!) and make a list of the sounds that are incorporated into the story.
Have a student work with a volunteer or older student to research animal sounds on the Internet.  Play the sounds for the class.

	


Assessment/Evaluation:

Informal assessment by discussion

Special Notes to the Teacher:

 If a suitable tape or CD of sounds is not available, consider one of these alternatives:

Search for applicable sound files on the computer

Have students listen to sounds outside

Have students close their eyes and listen to sounds you make in the classroom (scraping chair, knocking on door, opening and shutting file cabinet drawer, coughing, etc.)

Use sounds from instruments provided by music teacher (triangle, xylophone, bells, etc.)

Correlation to Virginia Science Standards of Learning:

K.1
The student will conduct investigations in which
a) basic properties of objects are identified by direct observation; and
b) observations are made from multiple positions to achieve different perspectives.
K.2
Students will investigate and understand that humans have senses that allow one to seek, find, take in, and react or respond to information in order to learn about one’s surroundings.  Key concepts include

a) five senses and corresponding sensing organs (taste – tongue, touch – skin, smell – nose, hearing – ears, and sight – eyes); and

b) sensory descriptors (sweet, sour, bitter, salty, rough/smooth, hard/soft, cold, warm, hot, loud/soft, high/low, bright/dull).

National Science Education Content Standard A: Science as Inquiry: 
As a result of activities in grades K-4, all students should develop

· Abilities necessary to do scientific inquiry 

· Understanding about scientific inquiry 

National Science Education Content Standard C: Life Science: 
As a result of activities in grades K-4, all students should develop an understanding of

· The characteristics of organisms 

· Organisms and environments

Resources/Background Information Needed for the Lesson:

Directions for making a rain stick:

http://www.ncsoy.org/Science_Experiments/science_experiments.htm
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Lesson #5:  Sense of Touch
Authors:  Tiffany Hall, Nita Faught, Donna Bishop, Tomara Spencer, Denise Dillow, Laurie Cornell

Lesson Length:  30 minutes (may expand to two sessions)
Instructional Objectives:

· The students will describe the texture of objects placed in a tactile box.

Materials and Handouts:

Book about touch
Cotton balls, small rocks, sandpaper, ice cubes
Tactile boxes or bags containing objects of different textures
	Instructions for the Teacher:

1. Read a book about the sense of touch.  Explain that scientists use their sense of touch to describe how something feels.

2. Give each student or team of students a cotton ball as an example of something soft.  Ask students to name other things that are soft.  Give each student or team of students a piece of sandpaper as an example of something rough.  Ask students to name other things that are rough.  Repeat this process using a rock for something hard, and an ice cube for something cold.  

3. Give each table group a tactile box, and have the students describe how the object(s) inside feel.  (You may do this as a center activity, changing the item in the box throughout the day.)


	Notes:

	Questions to Pose:

What might a scientist learn by using touch? (think about a veterinarian or a doctor)
Describe different ways that water can feel.  Describe different ways that dirt can feel.  How can textures change?
What do you think the moon feels like?  What do clouds feel like?
What is something that feels yucky?  What is something that feels wonderful?
Feel something with your elbow, the back of your hand or your forehead.  Does it feel different than feeling with your fingertips?  Why?
Think about your lunch.  Do you like to eat things that are squishy?  Rough?  Slippery?  Smooth?  Lumpy?  Sharp?  

	

	Opportunities for Differentiation:
Take the students outside.  Give them paper and crayons to make leaf rubbings. Consider making bark rubbings, brick rubbings, or finding other textures outside to compare.
Give students an assortment of supplies such as fabric scraps, foil, tape, sandpaper, etc., to create texture murals or collages.
Make a class texture poem (list-type) describing how a dog or cat feels (rough tongue, smooth or fluffy fur, sharp claws, wet feet…).
Throughout the day, use texture words to describe items that the students are using.  (“Put away your smooth paper.  Sit on the cold, hard chair.”)  
Have a student make a list of five slippery things, five hard things, five hot things, etc.  Think of something that could be in all the categories.

	


Tactile boxes/bags:

Use either a drawstring bag or a box with a hand-size hole cut in the lid.  Ideas for items to include:

Fabric scraps (wool, netting, silk, corduroy, fake fur), aluminum foil, tissue paper, cling wrap, marble, rough and smooth rocks, feather, pine cone, shells, bottle cap, button, eraser, wooden block, sandpaper, small plastic animal or car, tiny doll, ivy leaf, iron nail, uncooked rigatoni, plastic alphabet letter, puzzle piece, stubby pencil, penny, large paper clip, Hershey’s kiss, etc.

You can either ask the student to feel for something soft/bumpy/etc., or ask them to identify the object only by touch.

Assessment/Evaluation:

Discussion, lists made by class and students

Correlation to Virginia Science Standards of Learning:

K.1
The student will conduct investigations in which
a) basic properties of objects are identified by direct observation;

b) observations are made from multiple positions to achieve different perspectives; and
c) objects are described both pictorially and verbally.
K.2
Students will investigate and understand that humans have senses that allow one to seek, find, take in, and react or respond to information in order to learn about one’s surroundings.  Key concepts include

a) five senses and corresponding sensing organs (taste – tongue, touch – skin, smell – nose, hearing – ears, and sight – eyes); and

b) sensory descriptors (sweet, sour, bitter, salty, rough/smooth, hard/soft, cold, warm, hot, loud/soft, high/low, bright/dull).

K.4
The student will investigate and understand that the position, motion, and physical properties of an object can be described. Key concepts include

a) colors (red, orange, yellow, green, blue, purple), white, and black;

b) shapes (circle, triangle, square, and rectangle) and forms (flexible/stiff, straight/curved);

c) textures (rough/smooth) and feel (hard/soft);

d) relative size and weight (big/little, large/small, heavy/light, wide/thin, long/short); and

e) position (over/under, in/out, above/below, left/right) and speed (fast/slow).
National Science Education Content Standard A: Science as Inquiry: 
As a result of activities in grades K-4, all students should develop

· Abilities necessary to do scientific inquiry 

· Understanding about scientific inquiry 

National Science Education Content Standard C: Life Science: 
As a result of activities in grades K-4, all students should develop an understanding of

· The characteristics of organisms 

· Organisms and environments
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Lesson #6:  Sense of Smell  
Authors:  Tiffany Hall, Nita Faught, Donna Bishop, Tomara Spencer, Denise Dillow, Laurie Cornell

Lesson Length:  30 minutes (may expand to two sessions)
Instructional Objectives:

· Students will identify common scents, such as lemon, mint, and vanilla.

Materials and Handouts:

Book about sense of smell

Film canisters or small zipper-type baggies

Cotton balls scented with orange juice, vinegar, lemon juice or extract, mint (mouthwash), vanilla extract, cinnamon, scented liquid soap, etc., placed in canisters or baggies

	Instructions for the Teacher:

1. Read a book about the sense of smell.  Discuss “How might a scientist use the sense of smell?”

2. Distribute scent canisters or baggies to each table group.  Ask the students to smell each one and guess what they smell.  Remind the students not to handle the cotton balls.


	Notes:

	Questions to Pose:

How might a scientist use her sense of smell?

Can smells make you feel happy or sad?  Explain.

What is your favorite smell?  Least favorite smell?

If you could invent a new kind of perfume, what would it be?

Do you know of any ways that animals use their sense of smell?  Explain.

What does Christmas smell like?  What do other holidays smell like?

Why do you think smell is important?

If you could not smell anything, how would your life be different?


	

	Opportunities for Differentiation:
Go on a “smell trip” around the school.  Keep a list of all the things you smell. Or, start a “smell diary” and keep a list of all the things you smell during the day.
Bring in small quantities of herbs and spices for the students to smell (cloves, anise, nutmeg, cardamom, ginger, curry powder, etc., or basil, chives, oregano, thyme, rosemary, sage, etc.)  Vote and make a graph showing the class favorites.
Use the class favorites in a recipe to share with the class.
Bring in an exotic type of essential oil (used to scent candles and potpourri, obtainable from a craft store) and have the students draw a picture of where they think the scent came from, or how it makes them feel.  
Explain why people who have a cold may not be able to taste food.
Research how dogs are used in tracking and locating people and things.
Have advanced students write a story where smell plays an important role.
Have students write a poem, or write a class poem:  How does “Happiness” smell?

	


Special Notes to the Teacher:

Some students may be very sensitive to strong scents, so make sure you can put those students near fresh air.  Discuss how scientists (chemists or medical researchers) may need to protect themselves from smelling toxic or dangerous substances.  You may want to teach students how to waft the scents toward themselves with their hands rather than putting their noses close to the source.
Assessment/Evaluation:

Discussion, graphs, poems 

Correlation to Virginia Science Standards of Learning:

K.1
The student will conduct investigations in which
a) basic properties of objects are identified by direct observation;

b) observations are made from multiple positions to achieve different perspectives; and
c) objects are described both pictorially and verbally.
K.2
Students will investigate and understand that humans have senses that allow one to seek, find, take in, and react or respond to information in order to learn about one’s surroundings. Key concepts include

a) five senses and corresponding sensing organs (taste – tongue, touch – skin, smell – nose, hearing – ears, and sight – eyes); and

b) sensory descriptors (sweet, sour, bitter, salty, rough/smooth, hard/soft, cold, warm, hot, loud/soft, high/low, bright/dull).

National Science Education Content Standard A: Science as Inquiry: 
As a result of activities in grades K-4, all students should develop

· Abilities necessary to do scientific inquiry 

· Understanding about scientific inquiry 

National Science Education Content Standard C: Life Science: 
As a result of activities in grades K-4, all students should develop an understanding of

· The characteristics of organisms 

· Organisms and environments
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Lesson #7:  Sense of Taste

Authors:  Tiffany Hall, Nita Faught, Donna Bishop, Tomara Spencer, Denise Dillow, Laurie Cornell

Lesson Length:  30 minutes (may expand to two sessions)

Instructional Objectives:

· Students will describe the taste of salty, sweet, bitter, and sour foods.

Materials and Handouts:

Book about taste

Bitter chocolate shavings

Salty pretzels

Lemon slices or sour pickles

Sugar cubes, or other sweet tasting item (may be artificially sweetened) 

	Instructions for the Teacher:

1. Read a book about the sense of taste and discuss it.  

2. Be aware of any food allergies or special health concerns in the class, such as students with diabetes.  Allow students to taste different foods and describe what they taste. 


	Notes:

	Questions to Pose:

How might a scientist use his sense of taste?  When would it be dangerous for a scientist to use his sense of taste?
How is taste important to us?
Do you think animals have the same kind of tastes as we do?  Why do you think so?
What would it be like if you could only eat very sweet things?
What is your favorite food?  How does it taste?  
Can your taste change?  Is there something you didn’t like before but now you like?  Do you try new foods to see if you like them?

	

	Opportunities for Differentiation:
Make a graph with your class showing which foods taste salty or sweet or sour or bitter.  Show the students a poster explaining where on the tongue those tastes are sensed.
Taste a tree:  bring in foods that come from a tree and have the students taste (or smell) each one:  sap – maple syrup; bark – cinnamon; flower - cloves; seeds – pecans, walnuts, coconut;  fruit – dates, apples; roots – root beer; leaves – bay leaves.
Bring in a dish from another culture (curry, chicken with mole sauce, etc.). Let the students try it, and guess the ingredients.
Have students invent recipes for the best tasting things they can think of (new ice cream flavor, new kind of cookie or pizza).
Make fruit salad with various kinds of fruit, comparing the tastes of each (banana, strawberry, kiwi, grape, melon, apple, orange, etc.).
Have an advanced student do research on artificial flavorings.
Have advanced students write acrostic poems about their favorite flavors.


	


Special Notes to the Teacher:

Be aware of any food allergies or special health concerns in the class, such as students with diabetes.
Assessment/Evaluation:

Informal discussion

Correlation to Virginia Science Standards of Learning:

K.1 
The student will conduct investigations in which

a) basic properties of objects are identified by direct observation;

b) observations are made from multiple positions to achieve different perspectives;

e) a set of objects is separated into two groups based on a single physical attribute; and
h) picture graphs are constructed using 10 or fewer units.

K.2
Students will investigate and understand that humans have senses that allow one to seek, find, take in, and react or respond to information in order to learn about one’s surroundings. Key concepts include

a) five senses and corresponding sensing organs (taste – tongue, touch – skin, smell – nose, hearing – ears, and sight – eyes); and

b) sensory descriptors (sweet, sour, bitter, salty, rough/smooth, hard/soft, cold, warm, hot, loud/soft, high/low, bright/dull).

National Science Education Content Standard A: Science as Inquiry: 
As a result of activities in grades K-4, all students should develop

· Abilities necessary to do scientific inquiry 

· Understanding about scientific inquiry 

National Science Education Content Standard C: Life Science: 
As a result of activities in grades K-4, all students should develop an understanding of

· The characteristics of organisms 

· Organisms and environments
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Lesson #8:  Four Basic Needs
Authors:  Tiffany Hall, Nita Faught, Donna Bishop, Tomara Spencer, Denise Dillow, Laurie Cornell

Lesson Length:  30-45 minutes 
Instructional Objectives:

· Students will identify the four basic needs of living creatures.

Materials and Handouts:

Fan (folded paper or electric)
Cup of water
Basket of food (plastic, real, or student’s lunchbox, including fruit, bread, etc.)
Picture of a house or apartment (may use any classroom book) or a toy house
Drawing paper or journal

	Instructions for the Teacher:

1. Show students the fan, and allow the students to identify what comes from the fan.  Ask how we use air and why it is important.  What would happen if we did not have air?  Show students how to fold their own paper fans.

2. Show students the cup of water or run water in the sink.  Ask how we use the water and why it is important.  What would happen if we did not have water?

3. Show students the food.  Ask how we use food and why it is important.  What would happen if we did not have food?

4. Show students a picture of a house or apartment.  Ask why we live in houses and why they are important.  What would we do if we did not have a house or apartment?  What are some of the shelters that animals have?

5. Guide children to the understanding that all of these things are found on Earth, and that Earth provides food, air, water, and shelter for living things.  Have the students make a drawing showing each of the four basic needs.

6. You may choose to use a graphic organizer to list items according to the basic need represented.


	Notes:

	Questions to Pose:  (see questions in instructions above)
(If you have previously studied systems in another Project PROMISE unit) Describe your house as a system (discuss the inputs, outputs, boundaries of your house).
How could a scientist learn more about air, water, food, or shelter? (use the five senses)

Are clothes a basic need for people?  Why?  

	

	Opportunities for Differentiation:
Discuss the difference between needs and wants.

Have students do research to find out about other kinds of shelter- tents, houseboats, Native American structures, castles, etc.  Let the students draw a picture of their “ideal” house if they could live anywhere they wanted.

Read the story of the three little pigs and discuss different kinds of houses.

Discuss where the school/town water comes from.  Discuss where grocery stores get their food.

Brainstorm what people would have to bring with them in order to live on the moon.


	


Assessment/Evaluations:

Drawings/discussions

Correlation to Virginia Science Standards of Learning:

K.6
The student will investigate and understand basic needs and life processes of plants and animals. Key concepts include

a) living things change as they grow, and they need food, water, and air to survive; and
b) plants and animals live and die (go through a life cycle). 

National Science Education Content Standard A: Science as Inquiry: 
As a result of activities in grades K-4, all students should develop

· Abilities necessary to do scientific inquiry 

· Understanding about scientific inquiry 

National Science Education Content Standard C: Life Science: 
As a result of activities in grades K-4, all students should develop an understanding of

· The characteristics of organisms 

· Organisms and environments 
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Lesson #9:  Introduction to Systems
Authors:  Tiffany Hall, Nita Faught, Donna Bishop, Tomara Spencer, Denise Dillow, Laurie Cornell

Lesson Length:  30-45 minutes 

Instructional Objectives:

· The students will be introduced to the concept of systems and will apply the concept to familiar items.

Materials and Handouts:

Index cards labeled with:

Boundary

Input

Output

Element

Fish Bowl Systems worksheet
	Instructions for the Teacher:

Using the example of a classroom, assist the students in identifying the components of a system:  boundary, input, output, elements.  Use other familiar examples of systems (bathtub, school, school bus, tape recorder, etc.) to generate discussion. Explain the Fish Bowl System worksheet and allow students to complete it independently or in groups depending on ability levels.


	Notes:

	Questions to Pose:

Can you always see all the parts of a system?  Explain. (You can’t see ideas or electricity that are input to the computer.)
What happens if we add new elements to the system? (For example, a virus or a digital camera to the computer.)
What would you like to add to your classroom system?  Why?
Can something be a part of more than one system?  Explain.

	

	Opportunities for Differentiation:
Have the students choose their own system and draw pictures of the elements of that system.

	


Assessment/Evaluation:

Discussion, individual responses, Fish Bowl System worksheet

Correlation to Virginia Standards of Learning:

K.8
The student will investigate and understand simple patterns in his/her daily life.  Key concepts include

d)   home and school routines.

Project PROMISE

Earth Science Curriculum

Kindergarten 

Lesson #10:  Introduction to Earth and Pollution
Authors:  Tiffany Hall, Nita Faught, Donna Bishop, Tomara Spencer, Denise Dillow, Laurie Cornell

Lesson Length:  30-45 minutes (may take two sessions)
Instructional Objectives:

· The students will identify Earth and understand that Earth is home to all living things.

· The students will recognize various types of pollution and sort them according to their location on air, land, or water.

Materials and Handouts:

Globe
Large world map (laminated if possible)
Small sticky notes and crayons or markers (wipe-off markers)
Box containing pictures or examples of various types of pollution (empty soda can, candy wrapper, picture of smoke, pretend chemicals, etc. -- enough for each student to choose one).  (Just for fun, you might throw in a couple of things that are not usually pollution, like a favorite toy or book, and discuss what would happen if they were left in the wrong place outdoors.)  

Digital or Polaroid camera (optional)

Book about pollution (optional)

	Instructions for the Teacher:

1. Ask the students if they know what Earth is.  Show the globe to the students and point out the land and water.  Allow the students to brainstorm all the things they know about Earth.  Mention things that could be in the water (fish, boats, octopus, whale), and things that could be on land (buildings, cars, animals, trees, etc.).

2. Compare the globe to the large map, pointing out continents and oceans.

3. Pass out a sticky note to each student.  Assign groups of students to draw certain categories of items (one group could draw animals, one group could draw ocean creatures, one group could draw cars, trains, etc.).   (To save time, you may choose to prepare small pictures ahead of time.)

4. Have the students come up and place their sticky note on an appropriate place on the map or globe.

5. Discuss the concept of the Earth as a system, and that scientists study the Earth to learn more about it.

6. Introduce the concept of pollution by reading an appropriate book or through discussion.  Let each student come to the front of the class and choose one of the examples of pollution and tape it to the appropriate place on the map or globe (land or water).  Some items may go in more than one location. 

7. Take a digital or Polaroid picture of the class and post it on the board, labeled “Pollution Prevention Scientists” (optional). 


	Notes:

	Questions to Pose:

If you were a scientist, what part of the earth would you want to study?  Why?
What are the inputs/outputs/boundaries of the system Earth?
Which things could be on both water and land? (people, birds/ducks, airplanes)
Where is your school on the globe? (identify Virginia)
How big is the real Earth?  (look for thoughtful answers here!)
Where is the air on the globe? (covering everything)
Could you walk from one side of the earth to the other?  Why not?
Do people live everywhere on Earth?  Explain your reasoning.
Why is this item an example of pollution?  What could it do to harm an animal or make the environment dirty?  
What should you do with this item to keep it from becoming pollution?
Which items can be re-used or recycled?  Explain.
How can students help prevent pollution?

	

	Opportunities for Differentiation:
Identify other features of the globe, including the poles, mountains, big rivers, and familiar countries or continents.
Discuss the space shuttle and satellites and how they can orbit around the earth.  Show pictures of Earth taken from space.
As you read about other things in your reading lessons, add them to your globe.
Have the students look for examples of pollution during their daily work, such as pictures in books, on the computer, or…   List those things on your charts, too.
If you have access to a button-making machine, make Pollution Prevention Scientist buttons for the students, and have them wear the buttons during your science classes.

	


Special Notes to the Teacher:

Be flexible with the students’ answers.  If an answer does not seem reasonable (an octopus lives on land), ask the student to explain his/her reasoning (maybe it was in an aquarium on land).  Input, output and boundaries of Earth as a system may be difficult concepts for this age level.  It may help to pretend you are astronauts looking at Earth from space.
Assessment/Evaluation:

Documentation through placement of pictures; discussion

Correlation to Virginia Science Standards of Learning:

K.6
The student will investigate and understand basic needs and life processes of plants and animals.  Key concepts include

a) living things change as they grow, and they need food, water, and air to survive;

b) plants and animals live and die (go through a life cycle); and

c) offspring of plants and animals are similar but not identical to their parents and to one another.

K.10 
The student will investigate and understand that materials can be reused, recycled, and conserved.  Key concepts include

a) materials and objects can be used over and over again;

b) everyday materials can be recycled; and

c) water and energy conservation at home and in school helps preserve resources for future use.

National Science Education Content Standard A: Science as Inquiry: 
As a result of activities in grades K-4, all students should develop

· Abilities necessary to do scientific inquiry 

· Understanding about scientific inquiry 

National Science Education Content Standard C: Life Science: 
As a result of activities in grades K-4, all students should develop an understanding of

· The characteristics of organisms 

· Organisms and environments 

National Science Education Content Standard F: Science in Personal and Social Perspectives: 
As a result of activities in grades K-4, all students should develop an understanding of

· Types of resources 

· Changes in environments 

Project PROMISE

Earth Science Curriculum

Kindergarten 

Lesson #11:  Exploring Air and Air Pollution
Authors:  Tiffany Hall, Nita Faught, Donna Bishop, Tomara Spencer, Denise Dillow, Laurie Cornell

Lesson Length:  30-45 minutes, plus follow-up
Instructional Objectives:

· Students will identify the importance of air to living things and confirm that air is everywhere.

· The students will investigate air pollution at school.

Materials and Handouts:

Book about air
Large clear bowl or watertight bin
Clear cup
Food coloring
Baggie (sealable)
Balloon
Playground ball
Water
Cardboard (white), heavy tape, plastic wrap
Petroleum jelly
Chart paper
	Instructions for the Teacher:

1. Allow students to recall the four basic needs of living things.  Have students cup their hands together and inhale and exhale air.  Discuss what they feel.  Pass around an inflated balloon, an inflated and sealed baggie, and a ball full of air.  What is inside all of those things?  Can you see air?  Guide students to the understanding that air is everywhere.

2. Hold up the empty clear plastic cup and ask students if they think there is air inside the cup.  Tell the students you will conduct an experiment to learn if air is inside the cup.  Fill a big clear bowl with water and add a little food coloring.  The water must be deeper than the height of the cup.  Holding the cup upside down, press the cup down into the water, keeping the air inside.  Ask students to describe what they see and explain why there is no water inside the cup.  Once you have discussed it, repeat the experiment.  Once the cup is underwater, tip the cup, allowing the air bubbles to slowly escape.  Ask the students to explain what they saw.  Place the bowl in the sink or on towels and give each student a chance during the day to trap the air in the cup. You might also tape a piece of paper towel in the bottom of the cup to show that it does not get wet.

3. Recall the meaning of the word pollution.  Ask the students if they have seen anything in the air that could be pollution.  What does dirty air look like?  What does dirty air smell like?  Ask the students if they think the air outside of their school is dirty.  Tell the students that they will be conducting an experiment to see if the air is dirty.

4. Tape plastic wrap to cover three pieces of cardboard (4”x 6” or somewhat larger).  Apply a thick, even layer of petroleum jelly to the plastic wrap.  Tape two of the pieces of cardboard to a window ledge or other horizontal surface outside.  (Put them near buses or cars, or near a dusty playground, rather than on a quiet side of the building.  (To prevent random storm damage, you might want to bring them inside if rain is predicted.)  You might also want to use your “Experiment in progress!” sign.  Tape the third piece inside the classroom, as a control.  On chart paper, write down the students’ observations of the cardboard.

5. After one day, bring one sample inside and tape it next to the control sample.  Record the students’ observations.  Have the students predict what the third sample will look like by the end of the week.

6. At the end of the week, bring in the third sample and place it by the other two.  Record the students’ observations.  Ask, “What does this experiment tell us about how clean our air is?”


	Notes:

	Questions to Pose: (see questions in instructions, above)

How could a scientist learn more about air?

What other things contain air? (soap bubbles, tires, inflatable toys, etc.)

What would happen if we did not have air?

When can you see air? (smoke, wind, cold morning breath)

Have the students make predictions:  What will the cardboard look like in a month?  By the end of the year, if we left it out?  What if we put it in a different place?

Where did the dirt come from?  How did the air get dirty?

What can we do to help make the air cleaner?

Do you think you were a scientist in this activity?  Why?


	

	Opportunities for Differentiation:
Work with a physical education/health teacher or with the school nurse to talk about breathing exercises; do a lung capacity demonstration.
Work with the art teacher to make air-powered pinwheels; talk about windmills and wind farms.
Have some students conduct the air pollution activity at three different sites and compare the results.  Be sure to have them make predictions first!
Watch the video or read the story The Lorax by Dr. Seuss.  Discuss.
Discuss the difference between steam and smoke and that not everything coming from a smokestack is pollution.

	


Special Notes to the Teacher:

Some students may have parents who work in industries that produce visible “air pollution” from chimneys or smokestacks, so be sensitive to industrial judgments.  You might want to get a speaker from the industry to come in and talk about what they are doing to reduce toxic emissions from their facility.
Assessment/Evaluation:
Informal discussion; student explanations of what they observed

Correlation to Virginia Science Standards of Learning:

K.5
The student will investigate and understand that water flows and has properties that can be observed and tested.  Key concepts include

a) water occurs in different states (solid, liquid, gas);

b) the natural flow of water is downhill; and

c) some materials float in water, while others sink.

K.10 
The student will investigate and understand that materials can be reused, recycled, and conserved.  Key concepts include

c) water and energy conservation at home and in school helps preserve resources for future use.

National Science Education Content Standard A: Science as Inquiry: 
As a result of activities in grades K-4, all students should develop

· Abilities necessary to do scientific inquiry 

· Understanding about scientific inquiry 

National Science Education Content Standard C: Life Science: 
As a result of activities in grades K-4, all students should develop an understanding of

· The characteristics of organisms 

· Organisms and environments 

National Science Education Content Standard F: Science in Personal and Social Perspectives: 
As a result of activities in grades K-4, all students should develop an understanding of

· Types of resources 

· Changes in environments 

Project PROMISE

Earth Science Curriculum

Kindergarten 

Lesson #12:  Water Pollution
Authors:  Tiffany Hall, Nita Faught, Donna Bishop, Tomara Spencer, Denise Dillow, Laurie Cornell

Lesson Length:  45 minutes, plus follow-up the next day

Instructional Objectives:

· The students will compare and contrast clean and polluted water and discuss the effects of water pollution.

Materials and Handouts:

Clear plastic cups

Water

Cooking oil

Fluffy bird feathers

Place for wet feathers and oily feathers to dry

Paper towels for cleanup

Book on oil spills (from school or public library- optional)

Jar of dirty (muddy or oily) water

Pictures of polluted lakes or streams (Google search for images of “water pollution”)

	Instructions for the Teacher:

1. Show the students a cup of clean water and explain that water is very important to all living things.  Allow students to look around the classroom to find things that need water.  Ask what would happen if those things did not have water.

2. Brainstorm ways that the students use water.  Show students a jar of water that is polluted (muddy or dirty), and compare with the cup of clean water.  Discuss the difference in the appearance of the water (and the smell, if appropriate).  Ask the students which one they would like to drink.

3. Show students a picture of a polluted body of water.  Have students identify and discuss the examples of pollution in the water.  Tell students that they will conduct an experiment to learn how water pollution affects animals.

4. Optional: Read Oil Spill or other book about water pollution, and discuss the story.

5. Give each group of students one cup of plain water and a second cup containing both water and some cooking oil (“pollution”).  Give half of the students in each group a feather and have them dip it into the water.  Give each of the other students a feather and have them dip it in the oil.  Discuss what the feathers look and feel like.  Discuss oil spills and their effect on wildlife. Ask, “Do you think birds would be able to fly if all their feathers were covered with oil and felt like this?”

6. Option 1: Allow students to dip their oily feathers in water containing liquid dish detergent. Talk about what happens.

7. Option 2: Place the feathers in a safe place, and have the students predict what they will feel like in the morning.  (You may want to do this with one set of liquids at the front of the room and have pairs of students bring their feathers up.) (Optional)  Purchase a peace plant (resurrection fern) for your classroom.  Don’t water it for five days before the lesson.


	Notes:

	Questions to Pose:

Where does the water that we use come from?  
Where does the water go after it goes down the drain?
How do we know that our drinking water is clean?
How do you know when your body needs water? (you get thirsty)  How do you know if a plant (or animal) needs water?  How do plants and animals tell us they need water?
Do any of the students’ parents use water in their jobs?  What other jobs use water? (firemen, car washes, cooks, farmers…)
Describe water as a system in your school (input = clean water, output = waste water, etc.)
How can you reduce the water you waste each day?
Why is clean water important?

Would you like to drink the dirty water?  Why or why not?  Would you like to take a bath in the dirty water?  Why or why not?

How could the oil hurt a bird?  Do you think a bird could fly with oil on its feathers?  Does a bird have a way to clean the oil off of the feathers?

Were you a scientist in this experiment?  Explain.

What question would you like to ask a scientist about water?


	

	Opportunities for Differentiation:
Collect the drawings and put them together into a “water book.”  Let students add to the book as they have more ideas.

Tally the number of times during the day that the class turns on the water faucets (to wash hands, clean up, get a drink, etc.).

Let the faucet drip slowly.  Have the students predict how much water will be wasted by the end of the day.  Place a container under the drip and measure the collected water at the end of the day.  Then use the water for a plant!

Have some students check for water leaks or wastage at their own homes.  See if they can compare a water bill before and after their leak is stopped.

Have some students experiment with ways to clean the oil off of the feathers.  Does hand soap work?  Does blotting it work?  Does rubbing it work? Which works better, shampoo or dish soap?  Which way do you think would be safest for the bird?  Have students research on oil spills to find out how they are cleaned up.
Have a wildlife expert come in to discuss the effects of pollution on wildlife.

	


Assessment/Evaluation:

Discussion

Predictions and results of experiments

Correlation to Virginia Science Standards of Learning:
K.10
The student will investigate and understand that materials can be reused, recycled, and conserved.  Key concepts include

a) materials and objects can be used over and over again;

b) everyday materials can be recycled; and

c) water and energy conservation at home and in school helps preserve resources for future use.

National Science Education Content Standard A: Science as Inquiry: 
As a result of activities in grades K-4, all students should develop

· Abilities necessary to do scientific inquiry 

· Understanding about scientific inquiry 

National Science Education Content Standard C: Life Science: 
As a result of activities in grades K-4, all students should develop an understanding of

· The characteristics of organisms 

· Organisms and environments 

National Science Education Content Standard F: Science in Personal and Social Perspectives:
As a result of activities in grades K-4, all students should develop an understanding of

· Types of resources 

· Changes in environments 
Project PROMISE

Earth Science Curriculum

Kindergarten 

Lesson #13:  Conservation of Water
Authors:  Tiffany Hall, Nita Faught, Donna Bishop, Tomara Spencer, Denise Dillow, Laurie Cornell

Lesson Length:  45 minutes, plus preparation of presentation
Instructional Objectives:

· The students will identify ways to conserve water and create a class book or PowerPoint presentation to share their findings.

Materials and Handouts:

Measuring cup

Drawing paper

Container for collecting water

	Instructions for the Teacher:

1. Allow the faucet to drip and have the students predict how much water will be wasted by the end of the day.  Place a container to catch the drips, and measure the water collected at the end of the day.  Discuss the need to conserve water.  (Or, let the water run for 5 minutes and see how much is collected in that time.)

2. Tell the students that they will be scientists to study how water is used in your school.  Take a walk around the school with the students to identify how water is being used (talk to the custodian, groundskeepers, secretary or whomever waters the office plants, kitchen staff, art teacher, principal, school nurse, etc.).  Have the students ask how the water is not wasted/is conserved, and how they can help conserve water at school.  (Don’t leave water running in the bathroom, try not to spill food in the cafeteria, tell someone if you see a leaky water pipe, don’t play in the drinking fountain, etc.)  As you walk around the school, also look for leaks and drips.  Then have the students draw pictures to illustrate what they discovered and collect them into a class book.


	

	Questions to Pose (for scientists to ask the school staff):

How do you use water in your job?
How do you make sure that you do not waste water?
How can the students help?

	

	Opportunities for Differentiation:
Some students may use their information to do a PowerPoint presentation on how water is being conserved in their school.  Show the PowerPoint at a PTA meeting.
Have a student do a morning announcement about conserving water.
Conduct an experiment to see how much water can be saved by using one conservation technique.

	


Special Notes to the Teacher:

If you do not have a sink in your classroom, you can prop a gallon jug of water over a plastic basin.  Put a pinhole in the bottom of the jug so that it will leak slowly.  See how long it takes for the jug to empty.

You will want to prepare your school staff ahead of time so that they will have good answers for the students.

Assessment/Evaluations:

Discussion

Drawings 

Presentation

Correlation to Virginia Science Standards of Learning:

K.10
The student will investigate and understand that materials can be reused, recycled, and conserved.  Key concepts include

a) materials and objects can be used over and over again;

b) everyday materials can be recycled; and

c) water and energy conservation at home and in school helps preserve resources for future use.

National Science Education Content Standard A: Science as Inquiry: 
As a result of activities in grades K-4, all students should develop

· Abilities necessary to do scientific inquiry 

· Understanding about scientific inquiry 

National Science Education Content Standard C: Life Science: 
As a result of activities in grades K-4, all students should develop an understanding of

· The characteristics of organisms 

· Organisms and environments 

National Science Education Content Standard F: Science in Personal and Social Perspectives: 
As a result of activities in grades K-4, all students should develop an understanding of

· Types of resources 

· Changes in environments 

Project PROMISE

Earth Science Curriculum

Kindergarten 

Lesson #14:  What is Litter?
Authors:  Tiffany Hall, Nita Faught, Donna Bishop, Tomara Spencer, Denise Dillow, Laurie Cornell

Lesson Length:  30 minutes

Instructional Objectives:

· The students will learn to differentiate between litter and things found in nature.

Materials and Handouts:

Problem statement

Book about litter

Assorted items of clean trash (soda can, water bottle, plastic bag, candy wrapper, paper, rock, pine cone, feather, acorn, etc.)

For each student, paper divided in halves labeled “litter” and “nature”

Magazines

Glue, scissors

	Instructions for the Teacher:

1. Discuss the problem statement to the students and explain that you will be learning more about litter. Read a book about litter.  Display a variety of objects that might be found outside.  Explain that some things belong outside naturally, and it is OK for those things to be on the ground.  Introduce the term litter, and ask the students what they know about litter.  Explain that litter is any trash made by people that is not put in a trash can.  Have the students identify which of the objects are litter and which are found in nature.

2. Give each student a sheet of construction paper, with one half labeled “litter” and one half labeled “nature.”  Distribute magazines and allow students to cut and paste pictures of things that might be litter and things found in nature.  You may choose to have students draw items instead.  You may want to model this activity on chart paper to help explain the concept to the students.


	Notes:

	Questions to Pose:

Where does litter come from?  Why do people leave litter on the ground?

Why is litter harmful?  Why should you put your trash in the trash can and not on the ground?

What would happen if no one cleaned up the litter?

If you found money on the ground, would that be litter?  Why?

Do animals make litter?

How does re-using or recycling items help reduce litter? (consider water bottles, plastic grocery bags, soda cans, etc.)


	

	Opportunities for Differentiation:
· Start a litter campaign at your school.  Have artistically talented students help create posters or announcements to promote their anti-litter message.

· Do research on the Internet to find out which other states have statewide litter campaigns, and what they do to promote their messages.

· Have some students draw or describe a machine that a scientist might invent to pick up litter.

· Read the Cat in the Hat and discuss how the mess was cleaned up.


	


Special Notes to the Teacher:

It is important not to say that a person who litters is “bad,” because students may have seen their parents litter.  Just reinforce that it is better for wildlife and the environment if litter is put in trash cans or recycled.

Assessment/Evaluations:

Nature/litter pictures

Correlation to Virginia Science Standards of Learning:

K.1
The student will conduct investigations in which
a) basic properties of objects are identified by direct observation;

b) observations are made from multiple positions to achieve different perspectives;

c) objects are described both pictorially and verbally; and
g)   a question is developed from one or more observations.
National Science Education Content Standard A: Science as Inquiry: 
As a result of activities in grades K-4, all students should develop

· Abilities necessary to do scientific inquiry 

· Understanding about scientific inquiry 

National Science Education Content Standard C: Life Science: 
As a result of activities in grades K-4, all students should develop an understanding of

· The characteristics of organisms 

· Organisms and environments 

National Science Education Content Standard F: Science in Personal and Social Perspectives: 
As a result of activities in grades K-4, all students should develop an understanding of

· Types of resources 

· Changes in environments 

Project PROMISE

Earth Science Curriculum

Kindergarten 

Lesson #15:  Litter at School
Authors:  Tiffany Hall, Nita Faught, Donna Bishop, Tomara Spencer, Denise Dillow, Laurie Cornell

Lesson Length:  30 minutes
Instructional Objectives:

· Students will locate litter on the school grounds.

· Students will begin to analyze the problem statement:  Using your skills as a scientist, how can you identify and solve the pollution problems you discover at your school?

Materials and Handouts:

Problem statement

	Instructions for the Teacher:

Take the students for a walk around the school grounds to find litter.  Discuss the appearance of the school grounds.  Encourage the students to generate ideas about what can be done to correct the problem.


	Notes:

	Questions to Pose:

For each type of litter you see (can, candy wrapper, cigarette butt), try to figure out how it might have gotten there (A grown-up or a child?  Blown by the wind from a neighboring area? Left in a parking lot? Careless or deliberate?).  Are there trash cans on the school grounds?  Where are they?
How could each type of litter be prevented? (More trash cans?  Posters or signs to remind people? Reminding your friends?)

Could any of the litter you see have been recycled or reused instead of being thrown away?

	

	Opportunities for Differentiation:
Have the groundskeepers or custodians talk to the children about how they keep the school clean.  Is there more litter after a weekend, after a storm, or right after school?  Does litter like plastic grocery bags get tangled up in the lawn mowers?  How often are the trash cans emptied?  Who empties them? If they find something that has been lost, like a mitten or a ball, where do they put it?

	


Special Notes to the Teacher:

Do not allow students to pick up litter, as it might be hazardous or toxic, or be harboring unpleasant germs.  If you have a pair of “grabbers,” the teacher could wear plastic gloves and pick up the litter with the grabbers, placing it in a heavy-duty trash bag.  Be very careful with broken glass.

Assessment/Evaluation:

Informal discussion

Correlation to Virginia Science Standards of Learning:

K.10
The student will investigate and understand that materials can be reused, recycled, and conserved.  Key concepts include

d) materials and objects can be used over and over again;

e) everyday materials can be recycled; and

f) water and energy conservation at home and in school helps preserve resources for future use.

National Science Education Content Standard A: Science as Inquiry: 
As a result of activities in grades K-4, all students should develop

· Abilities necessary to do scientific inquiry 

· Understanding about scientific inquiry 

National Science Education Content Standard C: Life Science: 
As a result of activities in grades K-4, all students should develop an understanding of

· The characteristics of organisms 

· Organisms and environments 

National Science Education Content Standard F: Science in Personal and Social Perspectives: 
As a result of activities in grades K-4, all students should develop an understanding of

· Types of resources 

· Changes in environments 

Project PROMISE

Earth Science Curriculum

Kindergarten 

Lesson #16:  Recycling
Authors: Tiffany Hall, Nita Faught, Donna Bishop, Tomara Spencer, Denise Dillow, Laurie Cornell

Lesson Length:  30 minutes
Instructional Objectives:

· The students will understand that some items can be recycled or reused.

Materials and Handouts:

Book on recycling, such as Here Comes the Recycling Truck
Toilet tissue tubes, one per child
Waxed paper 

Rubber bands from newspapers
Box for recycling classroom paper
	Instructions for the Teacher:

1. Show the students the recycling symbol on a soda bottle or can.  Ask if they know what it means.  Discuss what it means to recycle—some of the students may recycle at home.  Read a book about recycling, and discuss what items can be recycled.  Explain that you have set up a box in the classroom for recycling paper.

2. Discuss how some things can be reused. Make a kazoo from reusable materials.  For each child, pre-punch a hole with a pencil or hole punch about 2 inches from the end of a tissue tube.  Cut the waxed paper into 4 inch squares.  Let the students decorate their tubes with markers or crayons.  After the tube is decorated, tightly secure the wax paper over one end of the tube (near the hole) with the rubber band.  Show the students how to hum into the open end to create music.


	Notes:

	Questions to Pose:

How does recycling help prevent litter?
Does your family recycle at home?  What kinds of things are recycled?

Does your family reuse some things at home? Answers might include empty jars for glasses or empty containers to store things. Show students examples of things that you have reused in your classroom.
Where does the trash collector take your trash?  What would happen if there was too much trash?
Why is recycling important?
What else could you make from a tissue tube?  What could you make from a clean milk carton?

	

	Opportunities for Differentiation:
Work with the music teacher to teach the students a song about recycling.

Work with the art teacher to include an art project using recycled materials, such as papier-mâché with old newspapers, or making a pencil holder or bird feeder from a milk carton.

Read a story about quilts, which can be made from recycled fabrics.

Challenge the students to invent other instruments from recycled materials, such as using a can for a drum, or making a “guitar” out of a cereal box and rubber bands.  Fold newspaper hats and have a parade!

Conduct an experiment or survey in class to see how many families recycle and what the recycling bin holds.  Graph the results and prepare a bulletin board of the results.


	


Special Notes to the Teacher:

You may want to make a kazoo ahead of time for practice and as a demonstration for the students.  You may need to assist the students with the waxed paper and rubber bands.  As an alternate activity, have the students make a different item out of recycled materials (vase out of a water bottle, pencil holder out of a milk carton, etc.).

Assessment/Evaluation:

Discussion

Correlation to Virginia Science Standards of Learning:

K.10
The student will investigate and understand that materials can be reused, recycled, and conserved. Key concepts include

a) materials and objects can be used over and over again;

b) everyday materials can be recycled; and

c) water and energy conservation at home and in school helps preserve resources for future use.

National Science Education Content Standard A: Science as Inquiry: 
As a result of activities in grades K-4, all students should develop

· Abilities necessary to do scientific inquiry 

· Understanding about scientific inquiry 

National Science Education Content Standard C: Life Science: 
As a result of activities in grades K-4, all students should develop an understanding of

· The characteristics of organisms 

· Organisms and environments 

National Science Education Content Standard F: Science in Personal and Social Perspectives: 
As a result of activities in grades K-4, all students should develop an understanding of

· Types of resources 

· Changes in environments 

Project PROMISE

Earth Science Curriculum

Kindergarten 

Lesson #17:  Drafting a Solution and Final Assessment

Authors:  Tiffany Hall, Nita Faught, Donna Bishop, Tomara Spencer, Denise Dillow, Laurie Cornell

Lesson Length:  30 minutes, plus snack or lunch time
Instructional Objectives:

· The students will write a class letter to the principal listing their ideas to help keep the school grounds clean.

· The students will be able to discuss and draw pictures of air, water, and land pollution.

· The students will be able to describe objects using their five senses.

Materials and Handouts:

Ruled chart paper
Marker
Drawing paper

Teacher notes

Student snacks or lunches

Post-assessment handout for senses

	Instructions for the Teacher:

1. Review the problem statement with the students and generate ideas to solve the pollution problem (litter) at school.  (If there was no litter problem, write a letter to the principal thanking him/her for helping to have such a clean school.) Write a class letter to the principal suggesting ways to reduce litter at school.  Deliver the letter.

2. Have the students draw a picture to show air, water, and land pollution.  The students may also want to show ways to help prevent each of the types of pollution.

3. During lunch or snacks, have the students each describe an item of food using each of their five senses.  Record the students’ responses. (If this is not feasible, use the written post-assessment page.)


	Notes:

	Questions to Pose:

What have we learned about litter?
What should we tell the principal?
What suggestions do you have to reduce litter at school?
How have you helped to reduce litter?
Why is it important to keep the school grounds clean?

	

	Opportunities for Differentiation:
Have the students write a letter to the editor of the local paper to encourage people to stop littering.
Have the students record a short public service message about littering that could be played on a local radio station, or on the morning announcements.
Have the students make posters to put in the halls to remind students to keep the school clean.

	


Assessment/Evaluations:

Letter to the principal

Journals

Post-assessment pages

National Science Education Content Standard A: Science as Inquiry: 
As a result of activities in grades K-4, all students should develop

· Abilities necessary to do scientific inquiry 

· Understanding about scientific inquiry 

National Science Education Content Standard C: Life Science: 
As a result of activities in grades K-4, all students should develop an understanding of

· The characteristics of organisms 

· Organisms and environments 

National Science Education Content Standard F: Science in Personal and Social Perspectives: 
As a result of activities in grades K-4, all students should develop an understanding of

· Types of resources 

· Changes in environments 

Useful Links for the Earth Sciences Units

Kindergarten

Graphic organizers, including KWL charts

http://www.education-world.com/tools_templates/index.shtml
Lesson plans, including plant growth, recycling, environmental issues

http://www.education-world.com/science/
http://www.baylink.org/lessons/
Lesson plans, including earth science—see especially the weather activities

http://www.education-world.com/science/elem/earth_k_8.shtml
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