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Science Goal Four:

The learner will make observations and conduct investigations to build an understanding of balance, motion and weighing objects.

Objectives:

4.01 Describe different ways objects can be moved.

4.02 Observe that movement of an object can be affected by pushing or pulling.

4.03 Investigate and observe that objects can move steadily or change direction.

4.04 Observe and describe balance as a function of position and weight.

4.05 Describe and observe systems that are unstable and modify them to reach equilibrium.           

Essential Question for Unit:

How do objects move or stay balanced?

Pre-Unit Preparation:

· Copy and send home the Science News (no.1 Teacher Sheet) in the Investigation Duplication Masters section of the Teacher Guide
· Balance shapes will need to be prepared ahead of time for Investigation 1
· A jump rope is needed for Investigation 2
· 50 pennies are needed for Investigation 3
· Tinkertoys are an optional item for Investigation 3; these can be borrowed from families in the school or classroom
· Teachers may wish to collect various sizes, shapes and types of toy tops prior to this unit
Pre Unit Assessment:

Create a KWL chart to find out what students know about balance and motion. Have students write the answers to questions.

Lesson 1

Investigation 1, Part 1: Trick Crayfish

Students will observe and investigate how many different objects can be made to balance.

Objectives:  

4.04 Observe and describe balance as a function of position and weight 

4.05 Describe and observe systems that are unstable and modify them to reach

        equilibrium.

Focus Question:

How can you balance a paper crayfish on your finger?

Estimated Time:  

One Session (30-45 minutes – Whole Group). Practice balancing ahead of time so you can demonstrate it for the students.

Activity:

· Introduce crayfish and show students how to balance it on a finger.

· Let students explore different ways to balance the crayfish.

· Introduce the clothespins to the students 

· Have students clip two clothespins to the crayfish to get it to balance.

· Visit the groups and offer assistance to those that need it and guide others to try new ways to balance the crayfish.

· Have students try to find as many different ways to balance the crayfish as they can.

· Discuss how many different objects and shapes can be made to balance.

Science Content Words:

-balance

-counterbalance

-weights 

-stable,

Integration Hints:

Share the Book: Mirette on the Highwire

Science Notebook Helper:

Have students record focus question (or you can have it copied and ready to glue into their science notebooks) and make a prediction about the experiment. Students should record findings and draw positions for a balanced crayfish. 

For each science notebook have the students write:

I learned_____________  Now I know__________________. This way the students can demonstrate what they have learned (concluded, discovered) for each section.

Assessment Opportunities:

Observation

Participation

Lesson 2

Investigation 1, Part 2: Triangle and Arch 

Students will observe and investigate that a stable position is one that an object or system returns to after motion.

Objectives:

4.04 Observe and describe balance as a function of position and weight 

4.05 Describe and observe systems that are unstable and modify them to reach

        equilibrium.

Focus Question:

How can you balance shapes on a Popsicle stick?

Estimated Time: 

One or Two Sessions (20 minutes each or 45 minutes combined – Whole Group)

Activity:

· Review balancing procedures and terms from last class
· Introduce the new shapes (a triangle and an arch)
· Let students know that they will be balancing the shapes on a Popsicle stick that is taped to a table like a diving board.
· Students attempt to balance the shapes using clothespins as counter weights.
· Discuss with students the idea that a stable position is one that an object or system returns to after motion.
· Once students have successfully balanced the shapes, introduce the Stable Positions worksheet (blackline master 2 of 8)
· Students complete sheet with predictions about the stability of each shape. After they have made their predictions, redistribute shapes and have them investigate each one to see if they are correct.

Science Notebook Helper:

Have students write focus question and predict whether items will balance before giving out supplies. Students may want to list materials used. Encourage students to record information as they are working with their shapes. After using the recording sheet, “Stable Positions”, you can staple it into their science notebooks.

Assessment Opportunities:

Observation and Stable Positions handout

Lesson 3

Investigation 1, Part 3: The Pencil Trick

Students will observe and investigate that counterweighing can change the point of an object or system.

Objectives: 

4.04 Observe and describe balance as a function of position and weight 

4.05 Describe and observe systems that are unstable and modify them to reach equilibrium.

Focus Question:

How can you balance the paper pencil on its point?

How can you balance a sharpened pencil on its point?
Estimated Time:

One Session (45 minutes – Whole Group) Practice balancing the pencil beforehand

Activity:

· Review with students how to make a stable system with the clothespins

· Introduce the pencil picture. Tell students that they need to balance this on the Popsicle stick 

· Students should test the balance by giving the picture a gentle push to test the stability.

· Tell students they will try to balance a real pencil. Introduce the cut wire. The students may attach the wire to the pencil but they cannot use it to tie or bind the pencil to the stick. Discuss SAFETY with the wire and appropriate usage.

· If students are having difficulty achieving balance, subtly show one or two students the technique and others will soon follow.

· Discuss how balance was achieved and how you can balance other things (p.11 discussion questions forks, cups etc.)

Integration Hints:

Balance other objects on string and Popsicle sticks. Set up a center where students can try to balance a variety of things. Turn the table upside down and tie two strings between the legs and have students investigate balancing objects.

Science Notebook Helper:

Have students write the question in their notebooks and make a prediction. If you 
have time have them record materials they will use.

Assessment Opportunities:

Observation

Lesson 4

Investigation 1, Part 4: Mobiles

Students will investigate and observe that mobiles are systems with balanced beams and masses.

Objectives:

4.04 Observe and describe balance as a function of position and weight 

4.05 Describe and observe systems that are unstable and modify them to reach equilibrium.

Focus Question:

How can I create a balanced mobile?
Estimated Time: 

*Make a sample mobile ahead of time, have supplies cut and ready for students

One or Two Sessions (30 minutes – Whole Group) 

One Session (30 minutes – Small Group or Center Activity)

Activity:

· Introduce mobiles to students and ask where they have seen them.

· Show sample mobile and discuss how to build it.

· Students use paper clips, straws, rubber bands, note cards, and a hole punch to create a mobile that will balance. 

· Discuss how the students made the mobiles balance.

Integration Hints:

Center activity.

Writing: “How To” story.

Science Notebook Helper:

Draw a picture of a mobile and write a sentence about it.

Assessment Opportunities:

Created project

Lesson 5:  

Investigation 2, Part One: Tops

Students will observe and investigate that there are two different types of rotational motion.

Objectives:

4.01 Describe different ways in which objects can be moved

4.03 Investigate and observe that objects can move steadily or change direction

4.04 Observe and describe balance as a function of position and weight

Focus Question:

How does a top move?

Estimated Time: 

Two Sessions (30-45 minutes each – Whole Group)

Activity:

· Introduce the word motion and explain that we will be talking about movement.

· Ask students if they know what tops are and if they have used one before.
· Show students the materials (2 slim straws, 2 small disks and 2 large disks) and describe them as you explain the challenge of building a top. Let students know that they will be able slide the disk onto the angled part of the straw.
· Have students work in groups of four or larger so that they can watch each other.
· Circulate and discuss how the top spins with students.
· Hand out the spinning design sheets to add to the tops. Discuss how they look when they are spinning.
Science Content Words:

-Spin

-Rotate

-Motion
Integration Hints:

Spin Art

Begin a top collection

Measure time various tops spin/distances they spin

Gyroscopes

Science Notebook Helper:

Students write essential question and make predictions. Record materials used. Line of Learning: Introduce the word rotation and that when an object or system moves in a circle around a central axis, it is called a rotational motion.Record findings.

Assessment Opportunities:

Student created tops

Science notebooks

Lesson 6

Investigation 2, Part 2:  Zoomers

Students will observe and investigate that there are different ways to initiate rotational motion.

Objectives:

4.01 Describe different ways in which objects can be moved

4.02 Observe that movement of an object can be affected by pushing or pulling

4.03 Investigate and observe that objects can move steadily or change direction

4.04 Observe and describe balance as a function of position and weight

Focus Question:

What happens when you get the Zoomer to spin?

Estimated Time:

One or Two Sessions (30-45 minutes - Whole Group/30 minutes – Small Group)

Activity:

· Students use string and red disks to create a zoomer by lacing the string through the two outside holes of the disk and tying the ends together. Some students will have trouble with this section.

· Have students in groups of at least four and circulate to help those that are having difficulty. Suggest they help each other once some students get it figured out.

· Students whirl the zoomer around and around until the string is tight and twisted. Let go and pull string to start the disk spinning. It may take several times before the zoomer actually spins where you push and pull it to make it go. Some students may never get it to work.

· Discuss how the tops are similar to zoomers as they both spin.

Integration Hints:

Use spinner designs to add to zoomers.

Create zoomers out of cardboard to take home.

What buttons will make zoomers?

Science Notebook Helper:

Students record question and their prediction.  List the materials used. Record findings

Assessment Opportunities:

Students are able to make the zoomer zoom and make the zooming noise.

Science notebooks successfully completed.

Lesson 7

Investigation 2, Part 3: Twirlers

Students will observe and investigate that there are variations in design that can influence the rotational motion of spinning objects.

Objectives:

4.01 Describe different ways in which objects can be moved

4.03 Investigate and observe that objects can move steadily or change direction

4.04 Observe and describe balance as a function of position and weight

Focus Question:

What will make the straw spin?

What kind of wings makes the twirler spin?
Estimated Time:

Two Sessions (30-45 minutes each – Whole Group)

Activity:

· Part One: Review spinning with students

· Tell students that their challenge is to make a jumbo straw spin.

· After they have attempted spinning, have students cut a one-centimeter slit in one end of the straw and insert Twirler wings.

· Have students experiment to find the best way to make it spin. Tape wings in the position that best supports the flight.

· Discuss: What kinds of wings make the twirler go fast or slow? What kinds of folds were added to the design? How could you change your twirler to make it better?

· Part Two: Introduce Twirly birds and how to cut them out

· Tell students they will need a paper clip to make it fly properly.

· Have students experiment with their Twirly birds 

· Discuss: How are the tops, zoomers and Twirly birds the same? What other kinds of things spin?

Integration Hints:

Venn Diagrams – difference between Twirlers and Tops

Science Notebook Helper:

Record question and make predictions. Record findings from investigations.

Assessment Opportunities:

Student successfully creates Twirler Wings and Twirly Birds.

Science notebook entries.

Lesson 8

Investigation 3, Part 1: Rolling Wheels 

Students will observe and investigate that wheel and axle systems, with wheels of different sizes, roll toward the smaller wheel.

Objectives:

4.01 Describe different ways in which objects can be moved

4.02 Observe that movement of an object can be affected by pushing or pulling

4.03 Investigate and observe that objects can move steadily or change direction

4.04 Observe and describe balance as a function of position and weight

Focus Question:

How can the disks roll down the ramps?

What happens when you add a straw (axle)?
Estimated Time:

One Session (30-45 minutes – Whole Group)

Activity:

· Review spinning and introduce rolling. 

· Tell the students that we will be using the disks like wheels.

· Show students how to set up the ramp with the clothespins.

· Let students experiment with rolling their wheels on the slope.

· Tell students that we will add an axle to the wheel (s) and let them explore.

· Discuss results and let students explain their findings.

Science Content Words:

-wheel

-slope

-disks

-sphere

-rolling

Integration Hints:

The measuring activity from Math Trailblazers works great as a follow up 
activity. This is where you use links to measure distance cars roll down a ramp.

Science Notebook Helper:

Students record question and prediction in their notebooks. Record their findings.

Line of Learning: Axles support wheels.  A slope is a surface that is higher at one end.

Assessment Opportunities:

Students successfully create rollers.

Science notebook entries.

Lesson 9

Investigation 3, Part 2: Rolling Cups

Students will observe and investigate that the amount and location of mass affects how objects and systems roll.

Objectives:

4.01 Describe different ways in which objects can be moved

4.02 Observe that movement of an object can be affected by pushing or pulling

4.03 Investigate and observe that objects can move steadily or change direction

4.04 Observe and describe balance as a function of position and weight

Focus Question:

How do cups roll down a ramp?

Estimated Time:

One or Two Sessions (30 minutes each – Whole Group)

Activity:

· Review rolling and introduce cups.

· Have students practice rolling cups to discover whey they roll in circles.

· Tell them that you want them to use the ramp to roll the cup down the slope and end up in underneath the ramp. (Park the car problem)

· Discuss findings with group and give a new challenge (Fall on Your Face Problem) Roll the small cup so that it ends up face down on the table.

· Next suggest they try to go straight. Students will need another cup and tape to attach them.

· Add weight to the model by taping pennies inside the cup to see how it is affected.

· Discuss findings from all challenges as a large group.

· Take new questions that students might want to investigate.

Integration Hints:

Science story: Rolling, Rolling, Rolling.

Science Notebook Helper:

Write question and make predictions. List materials and record investigations. Line of Learning: The amount and the location of the weight can change the way a system rolls.

Assessment Opportunities:

Students successfully complete the investigation.

Student entries in their science notebooks.

Lesson 10

Investigation 3, Part 3: Rolling Spheres

Students will observe and investigate that spheres are round in all directions and roll in all directions.

Objectives:

4.01 Describe different ways in which objects can be moved

4.02 Observe that movement of an object can be affected by pushing or pulling

4.03 Investigate and observe that objects can move steadily or change direction

4.04 Observe and describe balance as a function of position and weight

Focus Question:

How do spheres roll?

Estimated Time:

One or Two Sessions (30 minutes each or 45 -60 minutes total – Whole Group)

Activity:

· Introduce spheres and cups.

· Students determine how marbles roll in a cup. Give them a few minutes to explore.

· Introduce the foam runways and tell students they will investigate how the sphere rolls in the runway. Remind them to keep track of their marble and that they will not get a new one if they lose it.

· Students investigate how the spheres roll in the runways by bending, twisting and curving the foam.

· During the second session students use foam runways that are taped together to explore how the sphere rolls. Students work in larger groups and they make the runway as long or advanced as they like.

· Discuss findings and review vocabulary.

Science Notebook Helper:

Students record question and predictions in their notebooks. They record investigations.

Assessment Opportunities:

Students successfully create ramps to roll spheres,

Science notebook entries.

Post Unit Assessment:

Revisit the KWL chart and talk to students about things that they need to change or add to it.
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