[image: image1.wmf]Scenario Challenge

Will McElroy
Basic Challenge Design
1. The curriculum:

Content: Potential and kinetic energies and kinetic friction.

Critical Skills:  Critical thinking and organization.

Dispositions:  Quality work and Collaboration.

2. The targeted knowledge/understanding:

Understand and predict the transfer of these energies.

Recognize the similarity between the potential energy of a spring and kinetic energy.
3. What you’ve done in the past to teach this material:

Lecture.
Work from text.

Experiments.

4. The problem to solve:

Students will bring take on roles as science equipment manufacturers to determine how to make:

i. a mousetrap car that travels 10 meters the fastest.

ii. a mousetrap car that travels the farthest.

using the same materials as every other group.

5. The product:

A functional mousetrap car.

An experiment that relates the potential and kinetic energies and kinetic friction.

Graphical analysis of at least 3 designs.

Presentation to the science department faculty selling your product designs with clear, real data, including how your design can be used to facilitate the learning of these concepts.
6. The quality criteria:

See attached rubric.

7. The time students are expected to need to complete work:

6-7 days; 1 day for product designs, 1 day for product assembly, 1 day to perform an experiment and collect data, 1 day to analyze data and represent graphically, 1-2 days to create and practice the presentation and 1 day to present and debrief. 

8. The collaborative format:

Students work together to collect data – it would be quite difficult to do this on their own.  They need to come to a group consensus on how to present their findings.  They also need to come together during debriefing time.
9. Other information:

a. Grade:  Usually 11th-12th graders in Physics
b. Unit:  Mechanical energy
c. Context:  Hands-on application of new concepts. 
d. Group Experience:  These groups have little experience with this type of challenge, but this will not be the first challenge I give them.  These are 2nd quarter concepts, so students will have had experience with challenges like these at least in my classroom.

e. Group Size:  Group size will be from 3-4 students

Some Science Stuff, Inc.

Board of Product Design
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Design Teams,

As you know, science departments in every high school have to buy replacement kits on a yearly basis.  There are multiple manufacturers of this valuable equipment, so we have to work hard to design ‘better’ equipment than our competitors. As you may have heard, there will soon be one more competitor, as our monopoly on scientific stuff has been split as a result of sanctions imposed by the U.S. Justice Department.  Due to the recent founding of Phun Physics Contraptions, Co., we will be instituting new performance-based bonuses at the end of each fiscal quarter.
As company policy, ‘better’ mousetrap-powered cars are defined as those that travel either quickly or cover long distances.  Therefore, you must design two (2) mousetrap-powered cars, each meeting one of these criteria, and present them to the Board of Product Design of Some Science Stuff, Inc.  In order to be confident your products will be selected, be sure to include:

· Two prototypes; one of each variety.

· An experiment (and write up) that relates the potential and kinetic energies and kinetic friction.

· Graphical analysis of at least 3 designs.

· Presentation to the Board of Product Design, selling your product designs with clear, real data, including how your design can be used to facilitate the learning of these concepts.

We look forward to considering your findings and prototypes on date.  Good luck!

Sincerely,

William R McElroy Jr ,CEO

Some Science Stuff, Inc.
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	Assessment
	4
	3
	2
	1

	Critical Thinking
	Considers at least 3 reasonable hypotheses, with logical explanation of how they were ranked.
	Considers at least 3 reasonable hypotheses, and explained a ranking.
	Considers at least 3 hypotheses, but does not explain ranking.
	Considers less than 3 hypotheses AND/OR does not rank or explain.

	Organization
	Content is well organized using headings or bulleted lists to group related material.
	Uses headings or bulleted lists to organize, but the overall organization of topics appears flawed.
	Content is logically organized for the most part.
	There was no clear or logical organizational structure, just lots of facts.

	Collaboration
	Almost always listens to, shares with, and supports the efforts of others. Tries to keep people working well together.
	Usually listens to, shares, with, and supports the efforts of others. Does not cause "waves" in the group.
	Often listens to, shares with, and supports the efforts of others, but sometimes is not a good team member.
	Rarely listens to, shares with, and supports the efforts of others. Often is not a good team player.

	Attractiveness (Quality Work)
	Makes excellent use of font, color, graphics, effects, etc. to enhance the presentation.
	Makes good use of font, color, graphics, effects, etc. to enhance to presentation.
	Makes use of font, color, graphics, effects, etc. but occasionally these detract from the presentation content.
	Use of font, color, graphics, effects etc. but these often distract from the presentation content.

	Presentation (Quality Work)
	Well-rehearsed with smooth delivery that holds audience attention.
	Rehearsed with fairly smooth delivery that holds audience attention most of the time.
	Delivery not smooth, but able to maintain interest of the audience most of the time.
	Delivery not smooth and audience attention often lost.

	Prototypes
	Appropriate materials were selected and creatively modified in ways that made the prototypes highly competitive.
	Appropriate materials were selected and there was an attempt at creative modification to make prototypes that meet expectation.
	Appropriate materials were selected.  The product performs.
	Inappropriate materials were selected and contributed to a product that performed poorly.

	Experiment
	Complete lab, write-up and cleanup. Testable hypothesis, with accurate data and clear conclusion.
	Complete lab, write-up and cleanup. Testable hypothesis.
	Incomplete lab, write-up or cleanup. Non-scientific hypothesis.
	Missing lab, write-up or cleanup.

	Graphical Analysis
	Exceptionally well designed, neat, and attractive. A computer is used.  Graph fits the data well and makes it easy to interpret.
	Neat and relatively attractive. A computer is used to make the graph.  Graph is accurate, but interpretation of the data is somewhat difficult.
	Lines are neatly drawn but the graph appears quite plain.  Graph distorts the data somewhat and interpretation of the data is somewhat difficult.
	Appears messy and "thrown together" in a hurry. Lines are visibly crooked.  Graph seriously distorts the data making interpretation almost impossible.
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