Kindergarten Science Unit

EALR 4: 
Physical Science

Big Idea: 
Force and Motion (PS1)

Core Content:
Push-Pull and Position
Students learn how to describe the position and motion of objects and the effects of forces on objects.  Students start by describing the position of one object with respect to another object (e.g., in front, behind, above, and below) and than describe motion as a change in position.  Forces are introduced as pushes and pulls that can change the motion of objects, and students learn through observation that various forces act through contact, while others act from a distance (without touching the object).  These basic concepts about forces and motion provide a foundation for learning to quantify motion in later years

Content Standards




Preformance Expectations

Students know that:




Students are expected to:

K-1 PS1A  The position of an object can be described

Use common terms so that all observers can agree


     by locating it relative to another object or

on the position of an object in relation to another


     to the object’s surroundings.


Object (e.g., describe whether the teacher’s desk is

 






infront of the room, at the side, or in the back; say








whether the top of the school’s flagpole is higher








or lower than the roof).

K-1 PS1B  Motion is defined as a change in position

Demonstrate motion by moving an object or a part

                  over time.




of a student’s body and explain that motion means








a change in position.

K-1 PS1C  A force is a push or a pull.  Pushing or

Respond to a request to move an object (e.g., toy

                  pulling can move an object.  The speed

wagon, doll, or book) by pushing or pulling it.

                  an object moves is related to how strongly

When asked to move the object farther, respond by

                  it is pushed or pulled.



pushing or pulling it more strongly.








Explain that a push or a pull is a force.

K-1 PS1D  Some forces act by touching and other

Distinguish a force that acts by touching it with an

                   forces can act without touching.


object ( e.g., by pushing or pulling) from a force








that can act without touching (e.g., the attraction 








between a magnet and a steel paper clip).

Related Units:

In grades 2-3 the unit Force Makes Things Move is covered; in grades 4-5 the unit Measurement of Force and Motion is covered;  in grades 6-8 the unit Balanced and Unbalanced Forces is covered, and in grades 9-11 the unit Newton’s Laws is covered.

Suggested Lessons or Activities:

Lesson or Activity #1

1. Pre-discussion on motion.  The following are suggested questions to use to stimulate a child’s idea of what motion is.  It should be recorded in a Science Notebook or Science Journal.  This may involve student’s incorporating drawings or illustrations, along with ideas, into their notebook or journals.  All of their ideas need to be reviewed and misconceptions discussed and changed so they understand future concepts of motion.

a. How do you tell if something moves?                     [image: image1.wmf]
b. What are some different types of motion?

c. Could you illustrate one type of motion?

d. What is the same about all types of motion? 

e. What types of things can move?

f. What types of things are hard to move?

g. If you want to move, how can you do it?

h. What can cause motion?

i. Where are some places in this room where you can’t move to?

j. How is fast motion different from slow motion?

k. How is the flight of a bird and the flight of a plane the same?  How are they different?

l. What questions do you have about motion?

m. Is it easier for a kitten to play with a ball of yarn on a tile floor or on a rug? (Have students color picture of kitten and yarn while discussing the question.)

                                                [image: image2.png]



n. Why is it difficult to ride a bicycle through soft sand?

Most of their responses will be oral, but take the time to have them write them down in the notebook or journal.  Such questions require students to bring their own experiences into their learning, and also act as models for questions that the students can pose.  The questions use the students’ first hand experience to help them make sense of the concept of motion.
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Lesson or Activity #2

2.  Observing motion.  Equipment needed: 4 empty coffee cans with 8 lids (borrow some off other cans that may fit)(collect metal coffee cans if you can, have kids help you, if this does not work, a paint store will have empty paint cans with lids); a lead weight (ask your local science teacher or go to a hardware store) (or steel weight, or heavy rock); Tape (blue painters tape works well); small stones; sand.  Supplies should only have to be rounded up once and can be used by more than one teacher.  Find a tub or container and put supplies in and Label the Box!  

3. Procedure: Tape a bar of steel, lead weight, or large rock to the inside of an empty coffee can which has a plastic lid.  Half-fill another empty can with small rocks, and fill a third can completely with sand.  Leave a fourth can empty.  Make sure that the lids are securely fastened.  One wrap of adhesive tape around the seam between the plastic lid and the can and then several wraps lengthwise should do it.  Make sure you put the other plastic lid on the other end before you tape so it is balanced so it allows it to roll evenly.  Hypothesize:  have students predict which can will roll the best (you may decorate up the cans to make it more memorable).  

4. Testing: gently roll each can across the floor.  You may have to do this several times with each so all students can observe the motion.  Have students write down their observations in their notebooks or journals.  

5. Discussion: have student’s compare the motion of the cans in small groups and have them record something on a whiteboard to share with class.  Quickly go around to each group and talk about what they have written.  This will help you identify misunderstandings or misconceptions.  Great time to fix those!  

6. A fun final part to this activity involves having the students imitate how the various types of cans rolled.  This could be integrated into Physical education or Arts education (dance).

The presentation of discrepant events -- events that are outside the viewer's range of experience and produce results, which are counter-intuitive -- is useful to challenge the students' conceptions of how the world works, and to keep them open to change. It requires the students to make careful observations, which strengthen their perceptual abilities.
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Lesson or Activity #3

1.   List examples of motion that are seen every day. Demonstrate these various types of motion: the back and forth motion of a pendulum; the circular motion of a pen tied to the end of a string and swung like a lasso; the circular motion of a skipping rope during single or double-dutch skipping; the repetitive motion of combing one's hair or vacuuming. The up and down motion of a rubber ball dropped from the height of 2 meters, the flight of a paper airplane, the fall of a feather or a flat piece of tissue paper, or the fall of maple, elm, or dandelion seeds are other examples. Ask the students to give examples where they have seen that type of motion in another situation.  Have students record their observations in their notebooks or journals.  As an extension, have the students bring reports of different types of motion that they see when they are out of the classroom during the next few days. 
This activity could be integrated into the Arts education-using dance by asking the students to imitate the types of motion in this activity in their body motions. They could also use hand puppets to illustrate the motions. The students could also describe any motions, which are seen or done in Physical education activities, or from movies, and TV programs that they may watch.

The students must find ways to describe the motion and to ask questions which will lead to understanding of the nature of motion. It also encourages them to explore beyond what is provided in the lesson.
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Lesson or Activity #4
1.  Bring into the classroom a variety of objects (skis, skates, crutches, wheel chairs, roller skates, bicycle, skateboard, snowshoe, paddle board) that make it easier for people to move along different surfaces. Explain, or have students discuss and explain, why each one works to make it easier to move. Students can identify one surface on which that object can be used to help move, and one surface on which it would make it harder to move. 
How do baby carrying bags, baby back-sacks, and baby sling sacks (for example Snugglies (tm)) make it easier for parents to move when carrying their children?   Go to www.alltheweb.com and type in baby carriers, you will see numerous pictures of baby carriers.

Can stairs help people move? How are stairs better for moving people than a ramp? How are they not as good? 

Where did the idea for snowshoes come from? What animals have feet that act like snowshoes?

 Suppose that there were no elevators to carry people in buildings. What would be one advantage and one disadvantage?  

Through examining examples of technologies that assist human motion, the students will be able to appreciate both the benefits and the limitations of the devices. This approach introduces the concept that there are technologies that are appropriate for one use but inappropriate in another context.
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Lesson or Activity #5

1.  Have the students look at the soles of their shoes. Why do some shoes have treads on them? Does anyone have shoes that have hard leather soles? Some people rub the hard leather soles of their new shoes with sandpaper to make them rough. Why would they do that? How does walking on a carpet, on a tile or linoleum floor, and on grass or ice wearing running shoes compare to when they have plastic bags (as tight fitting as possible) over their shoes? 
Rub a piece of wooden block covered with sandpaper and a block covered with smooth paper over a piece of spruce plywood. Which moves more easily? Friction is the force that hinders slipping. What are some types of sport shoes that help produce friction? 

These activities provide opportunities for students to think critically about something that is such a natural part of their lives that it often goes unnoticed. It gives them a chance to make careful observations and then to discuss these.
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Lesson or Activity #6

1.  Look for a relationship between the ways an animal moves and its physical characteristics. Rabbits and deer can run quickly. Why? Why do turtles move slowly? How do snails move? How do grasshoppers or crickets move? 
Ask the students to make careful observation of the ways that their legs and arms move when they walk and run and then compare those motions to the way the limbs of animals move when they walk and run.

Great place to have an animal or wildlife specialist come into the room with a great presentation about animals and how they move.  Could even be an assembly for the whole school (book in advance).

This would be a great place to integrate P.E.  Discuss with the P.E. teacher ways that he/she could have students create similar movements of those animals listed above.
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Lesson or Activity #7
1. Make use of the gym to integrate science into students' fitness activities. Discuss the ways animals and plants move. Have students demonstrate slithering, hopping, crab-walking, running, galloping, cantering, walking, swimming, swaying, etc. Have groups of students demonstrate specific ways of moving while others describe what they observe.  As always, have students record their observations in their notebooks or journals.   Make changes in the rate of movement. Change the height at which students work--low, high, middle range. If climbing apparatus is available and/or benches, beams and horses, the study of movement can extend into climbing, swinging with ropes, balancing, and movement up and down, backward and forward. Stress safety. Extend the numeracy aspect of motion by having students hop a certain number of times, spin to the left or right, make a giant leap or ten baby steps while a partner measures the movement in standard or non-standard units. Motion may be extended into the Arts education curriculum through dance and movement to music. Movements may be scripted and teacher planned, or can be created by students as they demonstrate their interpretation of the music or the role being played. Have students work in pairs to mirror or mimic the movement of a partner.

Students must orally describe motions they observe, listen and take turns as they perform certain movements, add to and hear the discussion of other students and the teacher.

Lesson or Activity #8
1. Use seasonal pictures to discuss ways people, animals, and machines move under different weather conditions. Have students notice the changes in the environment. How do forces such as wind, water, snow, heat, or cold affect the environment, people, animals, machines, etc.? Discuss.  Have students chart information in their notebooks or journals.   Again the gym or outdoor activity can be used to show how the environment changes movement. Students may pretend to be an animal in different seasons, a person, or a machine. Discuss the use of roller skates or roller blades, skis, skates, snowmobiles, toboggans, wagons, bicycles, or kites in different seasons. How do they move? What forces are used? Discuss pushing and pulling and how air (wind), people, and machines all affect motion. Discuss safety indifferent seasons as we move from place to place. 

2. Use riddles to have students identify different kinds of motion or objects that demonstrate a kind of motion: e.g.; I am on the playground and people go back and forth on me as they play. What am I? (swing) e.g.; I am on the playground. Two people balance on me as they play. I go up and down. What am I? (teeter totter) e.g.; I hop around with Chris and Pooh Bear.  Who am I?  (Roo, the kangaroo.)

3. How to Create a Riddle:

Instructions
Step 1:  Choose your topic. Tap into you are teaching. Write about seashells, seaweed or sea horses if you love the ocean, for instance.

Step 2:  Sit back in your chair, close your eyes and visualize yourself as the object of your riddle.

Step 3:  Write down what your object would see, hear, feel, smell, taste and do.

Step 4:  Note words that oppose those on your list. A seashell would smell the salty ocean but not the cookies baking in your oven or the roses in your garden.

Step 5:  Look up synonyms and antonyms for all your words in a thesaurus. Search for alternative wording to reference in your riddle without giving the answer.

Step 6:  Explore literary techniques like similes and metaphors using the words in Step Five.

Step 7:  Test your riddle with friends and family. Write a more challenging riddle if they tell you it's too easy to guess. Use phrases or images that have double meanings.
Students describe movements and differences in environment that they observed, while they listened and took turns. Science can be integrated into many subject areas, and vice-versa.
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Lesson or Activity #9
1. Take a walk around the school, playground, and/or neighbor hood looking for ways things move around us. If the walk can be done with an older "buddy" classmate or with several adults, recording of kinds of movements observed can occur on the walk, and compiled or shared later. If that is not possible, students may share what they saw at the conclusion of the walk as a large chart called "Things in Motion”. Categorizing can occur from the information on the chart. The object or thing moving and/or the kind of movement can be charted: birds flying, swing swinging, leaves blowing, clock hand turning, mop scrubbing, etc., students should record in their notebook or journal.

This activity can be extended to include a "homework" component as students work with a parent or older sibling, or sitter to compile a list of "Motions In My Home". Students may illustrate their findings; count the number of objects that show movement that they have listed, and share with the class. Findings for individual and/or the group may be graphed to show kinds of movement--rotational, forward-backward (arc), one directional, fast or slow, etc. This extends children's critical thinking as they make decisions about the categories to use. 

Students observe and describe motions they see and share that information with others. 

Format for “Motions in My Home”.

Motions in My Home




Student Name_________________

Type of Motion




Illustration of that Motion



Lesson or Activity #10
1. In class, do some simple experiments with motion or set up a center at which students may work as time permits.  Before any activities or experiments begin, go over simple classroom safety rules that the children need to observe and obey.

a. Attach an object such as an eraser to a string. Suspend it from a piece of doweling that is placed horizontally between two tables, desks, etc. Allow enough room for the eraser to swing as a pendulum or move in a circular motion. Tape the doweling so it will not move. Have students hit the eraser and watch the movement. What does it do? Does it move fast or slow? Why? Does it eventually stop? Why? Have students use their own bodies to demonstrate the movements they observed. Compare these movements to the motion of a clock pendulum, arm movement as you walk, a swing, etc. 

b. Create a simple ramp with a piece of wood and books to vary the height of the ramp. Have students work with various objects such as marbles, toy cars, toilet paper tubes, different sized plastic canisters such as pill bottles or film containers, aluminum or tin cans, etc. Coffee cans (one filled with sand, another half filled, and a third empty) work well as containers to roll down a ramp. Put a lid on each end to assist in rolling the cans straight down the ramp. Predict what will happen prior to the activity. Then roll items down the ramp. How far does each of the items roll? Use standard or non-standard measurement. Discuss why objects roll different distances. What causes them to stop? 

c. Make a pinwheel. Blow on it or move it through the air so that it rotates. What forces are acting on it? Discuss. 
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	This page of instructions will lead you through the steps to make your own pinwheel.
March is a great time to make pinwheels. Pinwheels are easy to make. As long as you begin with a square, the size of your pinwheel is up to you. If you decide to make a big pinwheel, be sure your dowel is longer.
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1. Begin with a square of paper.
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2. Fold your square, corner to corner, then unfold.
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3. Make a pencil mark a about 1/3 of the way from center.  Let kids color their pinwheels.
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4. Cut along fold lines. Stop at your pencil mark.
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5. Bring every other point into the center and stick a pin through all four points.
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6. The head of the pin forms the hub of the pinwheel.
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7. Turn your pinwheel over - make sure the pin pokes through in the exact center.

8. Roll the pin around in little circles to enlarge the hole a little. This guarantees your pinwheel will spin freely
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9. Stick the pin into a thin dowel.

Hint: Separate your pinwheel from the dowel with two or three beads. Stick the pin through the beads first, then - into the dowel.


d. Experiment with floating and sinking using water, salt water, or clear soda water as the substance into which a variety of objects are put to see if they sink or float. Have students predict before they try each object. Use items such as small pieces of wood, eraser, elastic band, paper clip, metal nuts, raisins and popcorn kernels dried in the oven, bean seeds, small plastic toys, marble, etc. Have students observe closely as objects are tried in each solution. What happens? Record in chart form. Have students record their observations using pictures and print.

e. Experiment with change and the forces of heating and cooling by blowing up two balloons to the same size. Place one in the freezer for a half hour. Compare its size to the balloon remaining at room temperature. Place a balloon over the mouth of a bottle that has been chilled. Allow it to then remain at room temperature. What happens to the balloon? Ask students to observe the change in the balloon. Discuss and record observations. 

f. As a demonstration put a spoonful of baking soda in some diluted vinegar. Ask students to observe the change. What happens? Discuss. What forces are at work?

g. Spin a top. Bounce a ball. Roll a small car across a desk. Have students identify the kind of motion involved. Have students close their eyes and listen to the motion of some object. Guess what moved by its sound. Have students work in pairs with a number of manipulative on the table between them. Have one student close his/her eyes. The other student moves just one object either by position or removal. The first person must then tell what moved. Take turns. 

h. Drop a small pebble or other object into a shallow pan of water. What kind of motion is observed in the water as a result of the force of the falling object? 

i. Stretch elastics around a shoebox without its lid. Strum them. What do you observe? 

j. Experiment with friction using a book, string, and a spring scale. Pull the book across a flat surface such as a desk. Read the spring scale to measure the force required to pull it. Repeat by pulling it on a rug. Repeat on the floor by laying some pencils in a row and placing the book on them. Discuss how friction affected each movement. If this is too difficult for individual students, have them work in small groups with adult supervision or use the activity as a class demonstration and discussion. 

Students are actively involved in experimenting with motion. They observe, take turns, and measure as they work with simple materials. Recording of observations whether in picture or print extends the learning. 

Lesson or Activity #11

1. Bring a goldfish (or two) in a fish bowl into class. Have students observe movements of the fish in different directions. What fins do they use to move forward? back? turn? Have students record their observations in pictures and/or print. Discuss findings. Create a fish puppet with a paper plate and fins made from tissue paper. Present a puppet play or use your fish to do actions to a poem about a fish. Share. How do other sea (water) creatures move--octopus, whale, dolphin, clam, crab, sea cucumber, frogs, etc.? Discuss. Allow students to act out movements of these and other creatures. 

2. Share literature on sea and freshwater creatures and their movements with the class. You will find stories on the District Web Site to help with this.

Go To the District Web Page; choose Departments; choose Curriculum & Professional Development; choose Science; choose Short Stories for Elementary; Choose SS Short Stories; now choose stories that will help you illustrate to students, animal movement.

e.g.: “How a Sea Star Gets its Food”,  “Cheetahs are Fastest”, “Jumping Spiders”,  “One of the Slowest Races on Earth”, and “The Seal is a Sneaky Swimmer”.

Students must orally describe motions they observe, listen, and take turns as they perform certain movements, discuss, and hear from other students and the teacher. 
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Lesson or Activity #12
1. An outdoor activity that is of high interest is to observe insects moving. Put some 

bread crumbs near an anthill. [image: image40.wmf]    Watch the movement as they carry them away. How do they move?  Observe bugs that crawl or butterflies 

  [image: image41.wmf]that move their wings as they fly.

Compare these to vehicles and airplanes. How are they alike and different? Observe moving caterpillars.  [image: image42.wmf]  

Have students demonstrate these movements in gym. Follow up by creating a big book that can cover motion of machines, people, or animals separately or as one book. To prevent children from drawing and coloring the entire page prior to titling or identifying the activity, have students fold up a two to three centimeter strip along the bottom edge of their paper for printing in a sentence: e.g.; The car rolls. The tires turn. The skis slide. A shovel digs. A boy runs. A bug crawls. Students illustrate each page so they produce a book for classroom reading. 

Students create their own resources on motions they observe in their own environment. 

