The Catapult Challenge:

“Death by Marshmallow” Integrated Activity

Questions to consider at the Planning Stage:

1. Which cross-curricular expectations will be the focus of this theme? [What are the “Big Ideas”?].

2. What concepts and skills (specific expectations) do we expect students to learn (or confirm they know) as a result of completing this Challenge…

a. in Mathematics?

b. in Science?

c. in Technology?

d. in Social Studies?

e. in other curricular areas?

3. What understandings and skills need to be in place (Pre-Assessment) prior to presenting this Challenge…

a. in Mathematics?

b. in Science?

c. in Technology?

d. in Social Studies?

e. in other curricular areas?

4. Identify possible Opportunities that could be met as a result of completing this Challenge.

5. How could this Challenge be used…

a. as a way of helping students construct understanding?

b. as an introduction to a theme/unit/concept?

c. as a vehicle for teaching concepts?

d. as a follow-up to other learning?

6. After completing the Challenge yourself, consider the following:

a. What modifications might you make (in wording, in design parameters, in materials) prior to introducing this Challenge in your Junior level classroom?

b. How could you assess student learning?

Possible Curricular Integration Links

	Mathematics


	Science and Technology

	· Problem solving

· Linear measurement (of projection distance; for cutting materials)

· Estimating and predicting (projection distances; angle measurements)

· Angle measurement (of release  to determine maximum distance)

· Data management (collecting projection distance data; analyzing distances and model design; comparing models)

· Graphing (release angles versus projection distance) – is there a relationship?

· Geometric shapes and their properties (triangles, rectangles)


	· Research catapults – library, text, web

· Levers and pulleys

· Safe & efficient use of tools

· Sketching ideas

· Prototype explorations

· Experimentation with materials

· Preparation of materials to length & shape

· Assembly of materials in conjunction with plans using different joining & fastenings

· Making predictions

· Testing and changing variables (i.e.) angle of launch; length or thickness of elastic; mass of object)

· Efficiency – did it meet the objective?

· Accuracy – what construction modifications were necessary to meet objective?

· Construction – the best use of the materials and tools.




“Death by Marshmallow” Integrated Activity

Your Challenge:

1. Design and construct a working catapult.

2. Launch a marshmallow the greatest possible distance (range)- to be graphed using Microsoft Excel/ AppleWorks or Star Office .
3. Launch a marshmallow with the greatest accuracy- to be tested in a class “shoot-off.”
Pre-Construction Phase:
· Using the internet, locate a particular model, create your own design for your working catapult or use the one given to you. Please consult the material list below.
· Include a sketch or print out of your chosen catapult design.

· Provide a creative name for your catapult.

Construction Phase:
· Construct a working model using only the materials provided. Materials will include:
1) 30 cm length of 0.5 cm pieces of dowel

2) 100 cm length of 2 cm x 2 cm pieces of wood

3) 22 cm length of 3 cm x 1 cm piece of wood

4) material for 4 wheels

5) elastic bands

6) 12 small nails

7) hammer, saw, drill and drill press, glue gun, mitre box

Testing Phase:

· Test the performance of your design.
· Each test must be conducted at least FIVE times to ensure some level of accuracy in your experimental results (this is called a “fair test”).
· Test #1: Using various numbers of elastics, explore the relationship between the number of elastics and the distance the marshmallow is flung.
· Document the results.
· Test #2: Your group selects the variable to be tested (e.g. height of elastics on the fulcrum, angle of release, etc.).

· Document the results.

Analysis Phase:
· Using your choice of spreadsheet (Excel, AppleWorks (ministry licensed) or Star Office (ministry licensed)) to record all data. 

· Calculate the related statistics including: maximum, minimum, mean, and median distances.  

· Create a graph for either Test #1 or Test #2. 

· Analyze the test data you have obtained. Include such information as:

1) How does _______ affect the projectile distance?

2) What inferences and conclusions can be drawn from the collected data?

3) What did you discover?

Your group must complete the following:
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1. A sketch or print out of your catapult design. Include a creative name for your catapult.
2. An analysis of the data including: spreadsheet, graph, statistical data, and the analysis of ONE of the experimental tests (see Analysis Phase).

3. Select ONE grade level and highlight TWO expectations from Mathematics, TWO from Science and TWO from another curricular area that could be met through completing this challenge.
4.
What modifications might your group make (in wording, in design parameters, in materials, etc.) prior to introducing this Challenge in your Junior level classroom?

5.
What did you learn? Consider such topics as: what did you learn about catapults; about building and construction; about design processes; about equipment use; about technology and spreadsheets; about yourself. 

MAKE-A-GRAPH 
1. Open APPLEWORKS program (All Programs, Education Menu, Database, Appleworks).

2. Select SPREADSHEETS.

3. Input data. You may want to include titles for each of the columns so that they will appear in the legend of your graph. 


a) Insert test results from Trial one into column A


b) Insert test results from Trial two into column B

4. Highlight/Select information.

(click in top left corner, drag and highlight only the cells you need or those with data in them – remember to hold the mouse button down as you drag OR  Click on the letter “A” to highlight column A  & “B” to highlight column B.

5. Go to OPTIONS and choose MAKE A CHART (what you are actually making is a graph).

6. Select a type of graph (in GALLERY dialogue screen). The Bar graph is selected by default. Proceed through each tab (SERIES, LABELS, AXES, and GENERAL) and complete as required. Don’t forget about Colour, Shadow, 3D, and Horizontal as choices on some of the graphs.

8. Use the Handles (black boxes on corners of graph) to ensure all data and labels are visible before printing. 

9. You should change the PAGE-SETUP (under FILE) to from PORTRAIT to LANDSCAPE; otherwise you may have printing problems. 

10. Double check your entire graph before printing to ensure you have:

· An appropriate title

· Y – Axis title

· X – Axis title

· Legend

· Labels

11. Repeat 3 to 9 for the other test variable.

12. If you have the above completed, you are finished.
