ACTIVE PHYSICS

LENGTH OF TIME: 

every other day for a year or every day for a semester

GRADE LEVEL: 

10-12

COURSE STANDARDS:

Students will:

1. Accept and discuss the chapter challenges and understand what standards must be met in order to receive an outstanding grade in meeting the requirements of the challenges.  (PA Std 3.4)

2. Take part in discussion, before accepting the challenge, in order to assess their prior knowledge.  (PA Std 3.1, 3.4)

3. Work in cooperative teams for the purposes of performing the required inquiry investigations ,and acquiring knowledge and information needed to address the series of challenges presented through the chapter scenarios.  (PA Std 3.1, 3.4, 3.7)

4. Reflect on the results of the inquiry activities and relate them to the larger challenge.  (PA Std 3.2, 3.4, 3.7)

5. Extend their learning and explain the specifics of the inquiry activities by completing the Physics to Go homework assignments.  (PA Std 3.1, 3.4)

6. Be introduced to careers related to the chapter challenges.  (PA Std 3.8)

7. For the culmination of each chapter, be required to demonstrate the usefulness of their newly acquired knowledge by adequately meeting the challenge posed in the chapter introduction.  Students are then evaluated on the degree to which they accomplish this performance task.  (PA Std 3.1, 3.4, 3.6, 3.7)

8. In cooperative teams or individually, present and explain the work they have done in meeting the chapter challenge to the rest of the class through use of an oral presentation or the written expression of student ideas.  (PA Std 3.1, 3.4, 3.6, 3.7)

9. Revisit fundamental physics principles throughout the course, extending and deepening their understanding of these principles as they apply them to new concepts.  (PA Std 3.4)

10. As they investigate new situations, be challenged to either explain observed phenomena using an existing paradigm or to develop a more consistent one.  (PA Std 3.2, 3.4)

11. Use math, primarily algebraic expressions, equations and graphs, as a way of representing ideas symbolically and recognize its usefulness in exploring and understanding the world around them.  (PA Std 3.1, 3.2)

12. Solve problems related to technological applications and related issues.  (PA Std 3.2, 3.4)

13. Design and create a product, service or system to meet an identified need.  (PA Std 3.1)

14. Troubleshoot and adjust problems in their early plan by using peer editing.  (PA Std 3.1)

15. Use peer editing to review designs, plans, and presentations.  (PA Std 3.1)

16. Read and comprehend informational materials to develop understanding and expertise and produce written or oral work that:  (PA Std 3.2, 3.4)

· restates or summarizes information

· relates new information to prior knowledge and experience

· extends ideas

· makes connections to related topics of information

17. Participate in group meetings for the purpose of making decisions, peer editing, and obtaining responses.  (PA Std 3.1)

18. Demonstrate an understanding of rules of the English language in every written report, essay, proposal, oral presentation, and written communication.  
PA ACADEMIC STANDARDS FOR SCIENCE AND TECHNOLOGY

3.1 Unifying Themes

A. Systems

B. Models

C. Patterns

D. Scale

E. Change

3.2 Inquiry and Design

A. Nature of Scientific Knowledge

B. Process Knowledge

C. Scientific Method

D. Problem Solving in Technology

3.3 Biological Sciences

A. Living Forms

B. Structure and Function

C. Inheritance

D. Evolution

3.4 Physical Science, Chemistry and Physics

A. Matter

B. Energy

C. Forces and Motion

D. Astronomy

3.5 Earth Sciences

A. Land Forms and Processes

B. Resources

C. Meteorology

D. Hydrology and Oceanography

3.6 Technology Education

A. Biotechnology

B. Information Technology

C. Physical Technologies

3.7 Technological Devices

A. Tools

B. Instruments

C. Computer Operations

D. Computer Software

E. Computer Communications Systems

3.8 Science, Technology and Human Endeavors

A. Constraints

B. Meeting Human Needs

C. Consequences and Impacts

PERFORMANCE ASSESSMENTS (from all four books):

Students will demonstrate achievement of the standards by:

1. Designing an energy efficient home that can be constructed quickly and simply at a remote building site, using the least amount of materials to create the most living space.  (PA Std 3.4)

2. Writing a manual that describes how to obtain electricity from a wind generator and determine which electrical appliances can and should be provided for use in all homes built in the previous challenge.   (PA Std 3.4)

3. Convincing a hypothetical principal to schedule a dance or support his contention that the music at the dance will have a negative impact on students' hearing.  They are to write a paper stating their position, and explain why a dance should or should not be held with all options justified by scientific facts and examples.  (PA Std 3.4)

4. Writing a preliminary report for a medical technology company that will help them decide whether to invest any time or labor in new vision technologies.  (PA Std 3.4)

5. Writing a physics manual about track and field training for your high school team to help improve its performance. (PA Std 3.4)

6. Composing a voice-over dub for a sports video of their choice, conveying the excitement of the sport and the physics principles observed. (PA Std 3.4)

7. Writing a proposal to NASA that identifies, adapts, or invents a sport that people living in a colony on the moon would find interesting, exciting, and entertaining. (PA Std 3.4)

8. Demonstrating to their parents that they know how to apply understanding of the laws of motion to safe driving.  They can demonstrate this understanding with a convincing argument, a letter about an unsafe intersection, or a presentation about how distractions and alcohol affect response time that includes calculations of stopping distance. (PA Std 3.4)

9. Designing or building a safety device, or system, for protecting automobile, bicycle, motorcycle, or train passengers that minimizes the harm caused by accidents. (PA Std 3.4)

DESCRIPTION OF COURSE:

Active Physics is an alternative physics course for high school students who would not normally enroll in physics.  This activity based course adopts a thematic approach to physics.  Students learn about physics through hands-on exploration of topics of interest.  In Active Physics, students are introduced to physics concepts on a need-to-know basis as they explore issues in the Home, Medicine, Sports, or Transportation books.

TITLES OF POSSIBLE BOOKS TO BE USED:

1. Home

2. Medicine

3. Sports

4. Transportation

TITLES OF UNITS (“Sports” book, for example)

1.  The Track and Field Manual


9 weeks

2.  The Video Voice-Over Script


7 weeks

3.  Sports on the Moon



2 weeks

SAMPLE INSTRUCTIONAL STRATEGIES:

1. Scenario driven activities and assessments

2. Demonstrations and laboratory activities

3. Multiple exposure curriculum revisits fundamental physics principles

4. Constructivist approach enables students to develop more consistent paradigms

5. Authentic assessment with appropriate rubrics

6. Cooperative grouping strategies

7. Math skills development through the use of calculators and algebra

8. Use of educational technologies  (computers, lab equipment, etc.)

9. Problem solving

10. Learning extensions

MATERIALS:

1. Computers and appropriate software

2. Data recorders

3. Interfaces for Data Recorders (e.g., infrared sensors for measuring time intervals)

4. Selected audio visual materials

5. Text, Active Physics - Transportation, It's About Time, Eisenkraft, 1998

6. Text, Active Physics - Sports, It's About Time, Eisenkraft, 1998

7. Text, Active Physics - Home, It's About Time, Eisenkraft, 1998

8. Text, Active Physics - Medicine, It's About Time, Eisenkraft, 1998

9. Assorted physical supplies and equipment

10. Models

METHODS OF ASSISTANCE AND ENRICHMENT:

1. Opportunities for retesting

2. Tutorial opportunities

3. Individual strategies developed with the learning support staff

4. Alternative modes of assessment

5. Test, quiz, and project aid provided by the learning support staff

6. Minimal reading required at a 9th grade level

7. Learning extensions

PORTFOLIO DEVELOPMENT:

In order to document achievement and show evidence of improvement in science, students may include in their school portfolio any of the following:

1. Selections from the inquiry activities

2. Examples of extended learning

3. Examples of the products, reports, and presentations developed to answer the various chapter challenges

POSSIBLE METHODS OF EVALUATION:

1. Objective tests and quizzes which require problem solving

2. Class portfolio

3. Group and individual projects with detailed, standards driven scoring rubrics, tailor made for each project

4. Homework

5. Pre-activity assessments (“What Do You Think?”)

6. Peer editing prior to evaluation by the instructor

7. Self evaluations

8. Written reports/proposals

INTEGRATED ACTIVITIES:

1.
Concepts

· evidence, models, and explanations

· constancy, change, and measurement

· form and function

· systems, order, and organization

· communicate and defend a scientific argument

2.
Communication

· read and use a variety of methods to make sense of texts

· respond orally and in writing to information and ideas gained by reading, and use information and ideas to make decisions and solve problems

· write for a variety of purposes

· exchange information orally, ask and answer questions appropriately and promote effective cooperative group communication and functioning

· compose and make oral presentations

3.
Thinking/Problem Solving

· use effective research and information management skills

· peer review of written documents and presentations

· use of time management skills

· drawing conclusions

· altering paradigms

· inferring messages from text

4.
Application of Knowledge

· use of computers and software

· traditional library and computer aided research

· oral presentations of prospective products and proposals to classmates

· written communications

· appropriate use of laboratory equipment and materials

· describe situations and explain technologies that exemplify concepts

5.
Interpersonal Skills

· demonstrate skills of communicating, negotiating, and cooperating with others

· demonstrate that they can work effectively and cooperatively in group situations

· work together with peers to prepare and edit presentations, written documents, and projects
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