Possible Proficiencies
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Proficiency Projects -- Examples
Physics 2009-2010
In this class credit can be earned by demonstrating understanding of all content items in each unit.  Student mastery is demonstrated by providing “evidence” for each content item.  Students taking the course with the Proficiency Option will be completing projects that might be similar to the ones discussed here in order to demonstrate their mastery of class concepts.  Students taking the course with the Test Option will have the opportunity of recovering points lost on a test by demonstrating ultimate mastery of class content through similar projects.  The purpose of this document is to present possible examples of proficiencies that could be completed to demonstrate class concepts.  Students should be sure to have done a thorough and complete job before submitting his or her project for review.
Ultimately the student decides what to attempt when seeking to demonstrate his or her understanding of a class concept.  Students will not be guided step-by-step.  In most cases, the student will be able to work toward multiple proficiencies for any given activity they wish to undertake.
General Points to Remember:

· For safety considerations, all projects must be approved by the instructor ahead of time.  The student (or student group) must write a brief description on a Proficiency Approval Form and get it signed by the instructor.

· The instructor will provide a list of the content ideas / calculations that must be correctly demonstrated within a proficiency for a given unit.

· All proficiencies must include:

· Use of physics principles learned in class to make a prediction about something.

· Comparison of that prediction with an actual measurement made in the real world.

· Made-up problems will never constitute as a proficiency.  Every proficiency must have some element of the real world in it.

· Activities may be completed in groups of no more than three people.  However, each individual must demonstrate his or her own mastery by submitting an individual write-up.  Never cut and paste word-processed work between partners – this will be considered cheating and graded accordingly.
· TEST OPTION STUDENTS:  Students who received credit for all homework assignments within a unit (tried all work when asked to), and who have tried to understand course concepts (judge by the teacher on both how you do on the test and how much help you sought from the teacher), will be allowed the opportunity to make up points lost on the unit test by completing additional activities.  Students who simply try the homework, and then do not attempt to prepare for the test by learning from initial mistakes, will not be given this opportunity to earn points back.  Students are accountable for trying as hard as ever to succeed on the test.

· Students:  be sure to do a thorough and complete job before submitting your proficiency for review.  If what you submit is incomplete or lacks quality, you will not earn all of the possible points.  If the quality is exceedingly poor, your proficiency will not even be graded.
· You are encouraged to work with your teacher to insure that what you have in mind will actually provide the evidence you intend it to.

· Finally, the teacher reserves the right to increase (or decrease) the content necessary for incorporation within any single activity.  For instance, an activity that is quite involved, complex and time consuming may not be required to include all specific unit topics.  In contrast, a project lacking depth and completeness will be awarded fewer points.  Again, when in doubt, ask first.
· Proficiency write-ups are to be word-processed.  Calculations can be hand written . . . if done in a neat and organized fashion.

· All work must be shown.
Possible Proficiencies
Application in Lab  (TEST IT)
Complete a lab activity (other than the ones completed in class as a class) associated with your topic.  You will be required to develop your own activity.  Many labs are available online.  In all cases you must identify a question regarding something and structure the lab activity to answer your question.  Additionally, you will need to submit a word-processed lab write-up.  At minimum, your write-up should include the following sections:
· Introduction:  Keep it short and sweet.  You will not have as much background detail.  However, you must mention appropriate content with a complete description of the items you are wishing to show proficiency for with the lab and how they connect to your investigation.  Unless you use direct quotations, you DO NOT need to worry about including citations.  Include a statement of purpose (i.e. “the purpose of this procedure was . . . “) and a hypothesis if appropriate.  
· Methods:  All your steps that you carry out should be listed here in enough detail so that the reader can repeat your procedure without needing to ask you questions.

· Results:  This will be largely your observations and collected data.  Please organize them and present them in a manner consistent with what is suggested on the honors research paper guidelines available from your instructor.  Use computer-generated charts and graphs whenever possible.
· Discussion:  This too will be shorter than what is intended in a larger paper write-up.  Here you will be using your understanding of the proficiency topic(s) to describe your observations.  You should comment on the effectiveness of your procedure, opportunities to improve your procedure, and other possible explanations for what you observe and list in your results section.  Most importantly, you should discuss how your theoretical predictions do or do not match what is observed experimentally!!
Computer / Web Application  (EXPAND IT)
Take the unit concepts and demonstrate proficiency by doing one or more of the things listed below.  In all cases, you must also submit complete instructions for using your design.  Ideally, your instructions will be built into your creation as opposed to being located upon a separate sheet.
1. Creation of a web page discussing your topic, illustrating the ideas, providing examples, links to online applets (with instructions and commentary regarding the connections to the concept) and providing links to other information.

2. Creation of a program (visual basic or other) that demonstrates the concept.

3. Creation of an applet that demonstrates the concept.

4. 3-D modeling with A+CAD, or Solid Works, or another program that demonstrates the concept.

5. Creation of a spreadsheet that can be used to solve similar types of problems (i.e. statics, rotational equilibrium, conservation of energy, display of electric potentials, etc…).

6. Examine online applets intended to instruct people about physics concepts.  With calculations, determine if they demonstrate good physics, or whether they “bend” the rules a bit.

7. Examine scenes taken from the internet (YouTube) for their physics.  Are they possible?
8. Other comparable ideas – review your idea with your teacher before you begin work.

Hands-On Creation / Construction  (TRY IT)
Here students (working in groups no bigger than three) demonstrate proficiency with a concept by physically creating something that serves some function.  This is a broad category.  The creation can embody any number of things and is basically limited only by the materials, tools and resources that are available.  In some cases, students may have materials and resources at home other than those available at school.  In all cases, students must explicitly show, in written form, all connections between concepts and their physical applications.  Calculations must be submitted to support each design.  It is possible to utilize a single project to satisfy the proficiencies required for multiple units.  Possible examples:
· Students construct a trebuchet, describing and utilizing concepts of force, torque, equilibrium, motion, rotational dynamics, Newton’s 2nd Laws, conservation of energy, etc….).

· Students build a telescope to utilize concepts of light and optics.

· Students design and construct a device that quantifies the magnitude and direction of the Earth’s magnetic field at a given location.

· Students design and build an electromagnet.

· Students design and build a seizmegraph utilizing induction.

· Students design and build a device used to test the strength of sewing thread.

Direct Application in Large Project  (USE IT)
This item differs from the previous item in one subtle but very important way.  These projects are authentic in nature and will, ultimately, lead to a meaningful result extending beyond your classroom.  Wherever possible, utilize opportunities as they present themselves in your lives.  Boy scouts working on service projects might encounter opportunities to apply what they are learning in a meaningful context.  All activity here should be aimed at furthering the overall project in some fashion.  It may be that your proficiency might focus only upon a small, isolate part of the larger overall project.  That is okay!  These small issues all must be tackled before the larger project is completed or larger issue or problem reaches resolution.  Honor students completing the class with Test Option – feel free to try and couple proficiencies to your larger research project as needed.
Instruction of Others  (TEACH IT)
Take the concept and demonstrate proficiency by doing one of the things listed below.  Here your goal is to help others learn and master the concept you are wishing to demonstrate proficiency for.  As you will learn when you attempt this, you must have a solid understanding of the concept yourself before you can teach others, even when “others” are several years younger than you.  Be sure to incorporate some check for understanding of your audience.  Do not complete this activity for any item without first getting experience with the concept by doing other evidence types.
1. Direct instruction to a group of people who do not already understand the concept you are teaching.  Other groups might be other students within your class, in other classes, or even in other schools.  While instruction might have some lecture components or PowerPoint presentation, it is always good to get your audience “doing” things as they learn.  This might be some physical activity, a lab, a short field trip, a demonstration, etc….

2. Carry out a demonstration of a concept to a group of people and fully describe how your demonstration embodies the concept(s) you are seeking to display proficiency on.

3. Design and employ an electronic on-line curriculum regarding your concept.

4. Create a permanent, high quality, stand-alone static display illustrating, describing, and explaining your concept fully.  To receive credit, the teacher must approve your idea before you start work.  Your display must be more than simply a poster.

5. Take and provide enlarged photographs illustrating concepts.

6. Create video clips illustrating concepts.

Multimedia  (ENJOY IT)

Movies, television and clips from the world-wide web offer an enormous amount of material that can be used for analysis and to demonstrate your understanding of physics concepts.  Possibilities here are almost without limit but a few are listed below:
1. Find scenes within movies that defy the physics principles we have learned.  As one watches movies, distances can be estimated, times measured, and therefore calculations completed.  Is what you are seeing possible?  Why or why not?  Show using the concepts you have learned in class.

2. Find scenes within movies that seem unlikely but are possible, and use what you have learned to show why they are possible.  This is similar to #1 but the emphasis here is to uncover how surprising the world can be rather than how non-realistic a movie can be (which is quite common place).

3. Examine the physics portrayed within a video game.  Taking measurements from the game, determine and show how realistic the game is (or isn’t).

4. I love photography.  Take pictures of your world.  Show (with supporting calculations and measurements) how the world is the way it is.

5. With the era of digital photography, many things can be depicted in a photograph that are impossible in reality.  Create a composite photograph and illustrate how what you have created is either physically impossible or possible).

6. Compose a song with physics content as lyrics.  For this one, you will have to get creative in order to demonstrate proficiency of unit content.

Other  (LIVE IT)
In this class, the student is provided a large amount of flexibility.  Should a student come up with an idea that does not fit nicely within one of the other categories, come discuss the idea with your teacher.  As with all of the other categories, the student must explicitly show (in writing) all connections between the activity and the concept(s) the student wishes to demonstrate proficiency for.  Things that might fall under this category:

· Internship experiences.

· Field trip activities.

· Work experiences.

· Volunteer experiences.

· Others.
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