Joel Black

ED 4130 Science Methods

Note: Optional --Connection to Ancient Greece Unit using Archimedes Principle on buoyancy.

Content Area: Physical Science

Grade Level: 3-6

Lesson Plan Title: Buoyancy – Clay Boats

Content Standards:

SC - 1.1.6.15 - Seek information for comparing past and present scientific ideas and theories.

SC - 1.1.6.1 - Solve problems using a variety of strategies. 

SC - 1.1.6.2 - Pose questions for scientific investigations and make predictions about the outcomes.

SC - 1.1.6.8 - Construct explanations, including the development of simple models, for observations made.

SC - 1.1.6.12 - Communicate scientific procedures and explanations.

SC - 5.2.6.2 - Perform an experiment to demonstrate common properties of gases, liquids, and solids.
Source:

· CIBL Exercise Catalog for Inquiry Based Learning http://www.biology.duke.edu/cibl/exercises/clay_boats.htm
· Monroe-Orleans BOCES. (1991) ESP Buoyancy Teacher’s Guide. NYSED Multi BOCES Curriculum Project (Douglas A. Brucker, Director).

            ESP Website: http://www.monroe2boces.org/shared/esp/sitemap.htm.

Concept Introduction:

Students will use clay to construct boats that will float in water. They will explore the concepts of what makes things float by designing and reworking their clay boat designs. They will also work with different kinds of containers to test how much cargo the various “boat” containers can hold.

Discrepant Event: 

How come a little penny will sink in water, and a big ocean liner can float? 

What makes things sink or float?

Activity 1: What can we do to clay to get it to float?

Activity 2: How can boats be made to carry cargo?

Inquiry Process Skills:

Observing

Predicting

Generalizing

Identifying variables

Materials: 

Container for water (preferably 2-4 quarts or liters)

Piece of clay (cut a stick of clay into four equal sizes)

Water

Paper and pencils to record observations (or science response journal)

Paper Towels

Objects for cargo  (Activity 2) possibilities: dried beans, counters, unifix cubes, Lego bricks, or other objects from around the room

Procedure:

Preparation:

Fill container about 2/3 full of water. Form piece of clay into a ball. 

1. Hold up the ball of clay. What do you think will happen if I place this ball of clay on top of the water? Get students to make predictions.

2. Place clay on top of water (it sinks). Why did the clay sink? (There may be different responses: because it is heavy, because it is too big, etc.) 

3. Say: “Well I have seen something little like a penny sink, and I have seen big, heavy things float – I have seen huge boats floating, I have seen logs floating… What do you think about that?

4. I am going to challenge you that you can get a piece of clay to float.

5. What can you do to get a piece of clay to float? Have students explore and experiment with different shapes. Give time for this.
6.  Students record their observations in their science response journal – they can sketch pictures of their boats.
7. Conclusions:
Share results:
· What did you do to get your clay to float?

· What shapes floated?

· What shapes sank?

· Did you change the amount of clay

· Why do you think some shapes float better than others? 

Assessment: Students record observations (and illustrations) of the characteristics of boats that floated  

8. Save your boats that floated for activity 2 

Activity 2:

Preparation:

Fill container about 2/3 full of water.

1. Use the successful boats from activity 1 or reconstruct boats.

2. Ask: How can boats be made to carry cargo?

3. Have the students explore using different shapes of boats with different kinds of cargo.
4. Record observations in response journals.
5. Conclusions:
Share results:

· Does the shape of the boat affect how much it will hold?
· How does the weight of an object affect the number of objects that a boat can hold without sinking?
· What could we use for cargo so that we could compare fairly?
Assessment: Students record observations and illustrations of the successful boats and the cargo they carried.

Connections: Language Arts, Social Studies (Ancient Greece), Science, And Visual Arts

Multiple Intelligences: Linguistic, Spatial, Logical, Interpersonal, Body-Kinesthetic

Resources:

Buoyancy Web Resources

Voyage of Doom

http://www.pbs.org/wgbh/nova/lasalle/buoyancy.html
CIBL Exercise Catalog for Inquiry Based Learning

http://www.biology.duke.edu/cibl/exercise_catalogue.htm
ESP Homepage

http://www.monroe2boces.org/shared/esp/sitemap.htm 

Buoyancy Archimedes Principle

http://www.aquaholic.com/gasses/archem.htm 

Archimedes Principle

http://www.encyclopedia.com/articles/00687.html 

The Physics of Underwater Diving

http://www.uncwil.edu/nurc/aquarius/lessons/buoyancy.htm 

Children’s Literature

Swanson, June.  (1991) David Bushnell and his Turtle. New York: Atheneum Macmillan Publishing 

 
Company.

Salariya, David. (1991).  Timelines: Ships, Sailors, and the Sea. New York: Franklin Watts, Inc.

McGovern, Ann. (1992). If You Sailed on the Mayflower. New York: Scholastic.

Allen, Pamela. (1991) Mr. Archimedes Bath . Australia: Harper Collins.

Bendict, Jean.  (1997). Archimedies and the Door to Science. New York: Bethlehem Books. (Young Adult)

Other resources:

Richards, Jon. (2000). The Science Factory. Brookfield: Copper Beech Books. (p.34-35)

Monroe-Orleans BOCES. (1991) ESP Buoyancy Teacher’s Guide. NYSED Multi BOCES Curriculum Project (Douglas A. Brucker, Director).

ESP Website: http://www.monroe2boces.org/shared/esp/sitemap.htm. 

Assessment Evaluation: Reflection Journal

