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Time: 30 minutes 
Procedures / Steps: (Include and/or number the steps or procedures to follow. Note key questions for students to consider / discuss)
1. Ask students what they think makes something sink or float, and write all ideas on the board.
2. Then, have five different objects (rubber duck, Styrofoam, rock, golf ball, and a bouncy ball). Instruct students to predict in their notebooks whether each one will sink or float.

3. Next, put each item in a tub of water to see if the students’ predictions were correct.

4. Instruct students to write the actual outcomes in their notebooks.
5. Discuss buoyancy and water displacement with the students to see what they know. Ask students these questions, and brainstorm the ideas on the board:
a. What is buoyancy?

b. How do you use water displacement?

Give students definitions of water displacement and buoyancy, and explain the difference between the two. Use a foldable to write these definitions and draw pictures to describe these terms for their notebooks.

6. Then, instruct students to break up into small groups and use graduated cylinders with colored water in them to practice water displacement with three different specified objects. Instruct them to predict first then record the actual results of each object.
7. Show students a picture of canoe. Ask: What do you think makes a canoe float? When would a canoe sink? What are factors that might affect whether a canoe sinks or floats? Instruct students to write all of the properties that could affect a canoe  and weather it sinks ot floats.
8. Pass out the design brief at the end of class to get the students thinking for tomorrow.

Time: 45 minutes  
Procedures / Steps: (Include and/or number the steps or procedures to follow. Note key questions for students to consider / discuss)

1. Hand out design notebook, and design task worksheet. Instruct students to identify and write down the problem, client, and constraints in their notebooks. Ask students in what ways can them meet the client’s needs within their constraints.
2. Show out the available materials.
3. Then, give students time (10-15 minutes) to design and think about individual plans.
4. Once all students have completed their individual plans they will be put into design teams of three students per group.
5. Instruct student groups to share their individual plans and decide on the best team design possible. 
6. They will write out the steps of their final design plans with a labeled diagram and detailed procedures. 
Questions to ask students during planning:

1. What materials do you think will work best and why?

2. Would building a small boat or a large boat be the better option?

3. How much do you think you want the boat to be able to hold?

4. How heavy do you want your boat to be?

5. Are there any other materials you wish you could use?


Time: 45 minutes 
Procedures / Steps: (Include and/or number the steps or procedures to follow. Note key questions for students to consider / discuss)
1. Students will be given 20 minutes to work within their teams on building their prototypes.

Question to ask students during constructing:

1. What materials do you think would not float well?

2. Why they are using certain materials?

3. Why do you think measuring is important?

4. What do you think is the most important part of constructing?

2. Teachers will move from group to group to assist and answer any questions.

3. Once the time is up they will put away materials, set their designs in a specified area, and modify their final design plans in their notebook if necessary. 

4. Instruct students to identify where in their canoes they will place each object and make a sketch of this in their notebooks. Instruct students to estimate the total amount of weight their canoe can hold.
5. Before testing have each group measure the length and width of their canoes, and find its volume by water displacement by recording the original volume of water in the container, placing the canoe in the container, then recording the final volume of the water. Instruct students to determine the volume by subtracting the final from the original volume.
6. Have each group write these values in a class chart on the board. Then, have groups put their boat in the water, all necessary materials, and extra weights until the canoe cannot hold anymore. 
7. Instruct students to test their canoes one at a time and to record the object and its weight in their notebooks. 

Time: 45 minutes
Procedures / Steps: (Include and/or number the steps or procedures to follow. Note key questions for students to consider / discuss)
1. Review all science concepts talked about from this lesson. 

a. Buoyancy, water displacement, volume, and weight.

Clarifying Review:
We will ask them what certain vocabulary words mean. We will also ask them why volume, mass and weight were important and if they have a better understanding of the word bouancy.

2. Talk about how the placement of objects in the boat effected how it balanced.

a. What would happen if you placed all of the objects in the middle?

b. What if you only placed objects on the outer edges?

c. What was the most successful way to set up the objects in the boat?

3. Ask students if they were to redesign how they would do this differently, and have them write a concluding paragraph in their notebooks.

The following are possible sources of formative and summative assessment:

1. The sketch of each team’s canoe with their materials placed selectively in it. 

2. The students will make a table with all values of weight, volume, width, and length from the lesson. We will also go around while the students are gathering these values to make sure they were calculated correctly. 

Web Resources:
http://www.tryengineering.org/lessons/canucanoe.pdf
Rubrics:

1.Sketch of canoe with materials placed in it.

	Criteria :
	None-0
	Some-1
	All-2

	Canoe is labeled with measurements
	The canoe is not drawn.
	The canoe is drawn with some measurements.
	The canoe is drawn with all of its measurements labeled.

	Materials that the canoe is made of are all labeled
	None of the materials used to make the canoe are labeled.
	Some of the materials that were used to make the canoe are labeled.
	All of the materials used to make the canoe are labeled.

	Cargo is placed in the canoe and labeled
	None of cargo is drawn in the canoe.
	Some of the cargo is drawn and labeled in the canoe.
	All of the cargo is drawn and labeled in the canoe.


	Criteria :
	None-0
	Some-1
	All-2

	Table is labeled correctly
	The table is not labeled
	The table is partially labeled
	The table is completely labeled correctly.

	Table includes all data required
	None of the data is included.
	Some of the data is included
	All of the data is included

	Calculations are done correctly.
	None of the calculations are correct
	Most of the calculations are correct
	All of the calculations are correct
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You and your partners are employees of the North Woods Canoe Company. They were contacted by a camping facility in northern Indiana about designing a new model of a canoe. They want the canoes to be made of light materials, but still be able to hold as much camping gear as possible. Your prototype of the canoe must be functional, sturdy, and practical. The canoes will be used by campers who will be staying in the woods for two weeks. Therefore the canoes will need to be able to carry gear for a full two weeks across the river and to the woods. 
Constraints:

1. The canoe must fit in the container provided.

2. You must only use the provided materials.

3. It must be able to hold all camping equipment (insert equipment here)

4. Must be completed within 45 minutes.
5. Must be able to float for 30 seconds with all final materials in it.

Total Time Required: three forty-five minute sessions








Grade Level:  5		 











Can You Canoe?





Prepared by: 	Kalie Thompson and Heather Post








Lesson Objectives: 


Students will be able to decide how mass versus volume of objects effects the canoe’s ability to float or sink.


Students will be able to work in teams to design and construct a canoe made from everyday materials.


Students will be able to asses each other’s canoes on a certain list of criteria to see whose canoe is the best.








Indiana Science Standards: 





Content specific





5.1.1 Describe and measure the volume and weight of a sample of a given material.








The Design Process





Document the design throughout the entire design process (plan).


Test and evaluate how well the solution meets the goal.




















Mathematics Connections: (Identify 2 or 3 connections or standards that apply)





Data Table:


Students will be able to correctly measure out items to build their canoes; based on how much mass and weight they want it to hold. 


Students will be able to add up the weight their boat holds, and also decide the volume of their creation.











Concepts and Vocabulary





Science Concepts / Vocabulary: (List and define relevant science/engineering/mathematical terms will use or need to know)





Term�
Defined by a scientist or engineer�
Defined by a 5th or 6th grade student�
�
buoyancy�
The upward force that keeps things afloat.�
How well an object floats.�
�
weight�
The force on an object due to gravity.�
How heavy something is.�
�
volume�
The amount of space occupied by a three-dimensional object or region of space, expressed in cubic units.�
How much water something holds.�
�
sinking�
A descent through liquid.�
Going under water.�
�
Water displacement�
A method used to find the volume of an irregular shaped object by displacing water.�
Using water to find volume.�
�






Equipment, Materials and Tools





List the quantities of all materials and equipment needed:�


Tools�
Materials�
�
�
�
measuring cup/pouring device (1)�
large basin or sink with water in it (1)�
�
�
�
glue (10)�
Popsicle sticks (100)�
�
�
�
Masking/duck tape (5 rolls)�
Wooden spoons (20)�
�
�
�
Triple beam balance/digital scale �
Small wooden (balsa) pieces (100)�
�
�
�
Measuring tape/ meter stick (5)�
Bendable wire (1 coil)�
�
�
�
�
String (1 coil)�
�
�
�
�
Paperclips (100)�
�
�
�
�
Rubber bands (100)�
�
�
�
�
Toothpicks (100)�
�
�
�
�
Card board paper (1 box)�
�
�
�
�
Plastic wrap (1 box)�
�
�
�
�
Wooden dowels (50)�
�
�
�









Special Materials Notes and Comments





Include specific scientific information relevant to the task (i.e., comprehensive explanations of the “science concepts” and how they are related). Include graphics, illustrations, or concept maps. List relevant web sites. Note any special materials or procedures that need to be included or followed. 





Buoyancy- The upward force that keeps things afloat. When it is in water an object will float if its buoyancy is greater than its weight. It sinks if the weight is greater than its buoyancy. In the example of the canoe task, we want to students to learn why their canoes are able to float. What must they do while constructing their canoes to allow them to be successful while testing.





Water Displacement- A method used to find the volume of an irregular shaped object by displacing water. We will go over with students what water displacement is, and how to use it to find an object’s volume. The students will have to use water displacement to find their canoe’s volume with and without the cargo.





Objects with greater volume will have great buoyancy. Students will be able to explore the relationship between buoyancy and water displacement.
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Lesson Plan #1


Guiding Question – What makes something sink or float?





Lesson Plan #2


Guiding Question – How to construct a canoe to hold the most weight possible without sinking?





Lesson Plan #3  


Design Challenge – How to layout all of the cargo in the canoe to hold the must weight?





Lesson Plan #4  


Design Challenge – What feedback do you get on your design?





Assessment





Lesson Extensions and Resources





Design Activity


Student Resource 
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