Physics – NOSE – Unwrapping – 11-13-09

I. Investigations

a. Standard 

i. Science is a way of knowing about the natural world and is characterized by empirical criteria, logical argument and skeptical review.

b. Benchmark -  9.1.1.1.2 

i. Understand that scientist conduct investigations for a variety of reasons, including:  to discover new aspects of the natural world, to explain observed phenomena, to test the conclusions of prior investigations, or to test the predictions of current theories.

c. Concepts

i. Investigations

ii. Natural world

iii. Phenomena

iv. Observation

v. Conclusions

vi. Theories

vii. Predictions

d. Skills

i. Understand why scientists do what they do

ii. Explain why scientists do what they do

iii. Classify

e. Overarching and Possible Guiding Questions

i. Why do science?

1. What do scientists do?

II. Design Experiment

a. Standard

i. Scientific inquiry uses multiple interrelated processes to investigate and explain the natural world

b. Benchmark -- 9.1.1.2.1

i. Formulate a testable hypothesis, design and conduct an experiment to test the hypothesis, analyze the data, consider alternative explanations and draw conclusions supported by evidence from the investigation.

c. Concepts

i. Hypothesis

ii. Experiment

iii. Inquiry

iv. Processes

v. Data

vi. Explanation 

vii. Conclusion

viii. Evidence

ix. Investigation

d. Skills

i. Formulate a testable hypothesis

ii. Design experiments

iii. Conduct experiments

iv. Analyze data

v. Support claims

vi. Draw conclusions

e. Overarching and possible guiding questions

i. How does a scientist test a hypothesis?

1. How does a scientist formulate testable hypotheses?

2. How does a scientist design experiments?

3. How does a scientist Conduct experiments?

4. How does a scientist analyze data?

5. How does a scientist support claims?

6. How does a scientist draw conclusions?

III. Engineering Design

a. Standard

i. Engineering is a way of addressing human needs by applying science concepts and mathematical techniques to develop new products, tools, processes and systems.

b. Benchmark – 9.1.2.1.1

i. Understand that engineering designs and products are often continually checked and critiqued for alternatives, risks, costs and benefits, so that subsequent designs are refined and improved.  For example:  If the price of an essential raw material changes, the product design may need to be changed.

c. Concepts

i. Engineering

ii. Designs

iii. Products

iv. Risks

v. Costs

vi. Benefits

vii. Alternatives

d. Skills

i. Understand design modifications

ii. Understand rationale for design modifications

e. Overarching and possible guiding questions

i. How does an engineer design a product?

ii. How do engineers evaluate their designs?

IV. Solve engineering problem

a. Standard

i. Engineering design is an analytical and creative process of devising a solution to meet a need or solve a specific problem.

b. Benchmark -- 9.1.2.2.2

i. Develop possible solutions to an engineering problem and evaluate them using conceptual, physical and mathematical models to determine the extent to which the solutions meet the design specifications.  For example:  Develop a prototype to test the quality, efficiency, and productivity of a product.

c. Concepts

i. Engineering design

ii. Engineering problem

iii. Conceptual model

iv. Physical model

v. Mathematical model

vi. Design specifications

d. Skills

i. Develop solutions

ii. Evaluate solutions

1. Using models

2. Assess using design specifications

e. Overarching and possible guiding questions

i. How do you solve a problem?

ii. How do you evaluate your solution?

V. Systems

a. Standard

i. Natural and designed systems are made up of components that act within a system and interact with other systems.


b. Benchmark – 9.1.3.1.1

i. Describe a system, including speicifcations of boundaries and subsystems, relationships to other systems, and identification of inputs and expected outputs. For examples:  A power plant or ecosystem.

c. Concepts

i. System

ii. Specifications 

iii. Boundaries

iv. Subsystems 

v. Relationships

vi. Inputs

vii. Outputs 

d. Skills

i. Identify inputs/outputs

ii. Describe systems and boundaries

iii. Relate to other systems

e. Overarching and possible guiding questions

i. How do we define and describe a system?

VI. Communicate procedures and results

a. Standard

i. Science and engineering operate in the context of society and both influence and are influenced by this context.

b. Benchmark – 9.1.3.3.2

i. Communicate, justify, and defend the procedures and results of a scientific inquiry or engineering design project using verbal, graphic, quantitative, virtual or written means.

c. Concepts

i. Procedures

ii. Scientific inquiry

iii. Engineering design 

d. Skills

i. Communicate procedures and results

ii. Justify procedures and results

iii. Defend procedures and results

iv. Writing procedures and results

v. Oral or other verbal presentation of procedures or results

vi. Graphing/diagrams/pictures of procedures or results

vii. Quantify data and results

viii. Manipulate virtual media of procedures and results

e. Overarching

i. How do you present an experiment or design project?

ii. How do you defend and justify your experiment or design project?

VII. Representation

a. Standard

i. Science, technology, engineering and mathematics rely on each other  to enhance knowledge and understanding.

b. Benchmark – 9.1.3.4.3

i. Select and use appropriate numeric, symbolic, pictorial, or graphical representation to communicate scientific ideas, procedures and experimental results.

c. Concepts

i. Numbers (i.e. scientific notation and significant figures)

ii. Symbols (i.e. variables and equations, units)

iii. Pictures (i.e. free-body diagrams, vector diagrams)

iv. Graphs

v. Scientific ideas

vi. Procedures

vii. Experimental results

d. Skills

i. Select most effective mode of communication

ii. Communicate 

1. Making/using data tables 

2. Creating/interpreting graphs and charts

e. Overarching and possible guiding questions

i. How do you effectively present scientific information?

VIII. Analyze models

a. Standard

i. Science, technology, engineering and mathematics rely on each other  to enhance knowledge and understanding.

b. Benchmark – 9.1.3.4.6

i. Analyze the strengths and limitations of physical, conceptual, mathematical and computer models used by scientists and engineers.

c. Concepts

i. Physical models

ii. Conceptual models

iii. Mathematical models

iv. Computer models

v. Strengths and limitations

d. Skills

i. Analyze strengths and limitations of models and underlying assumptions and/or simplifications (for example – ignoring air resistance for kinematics problems)

e. Overarching and possible guiding questions

i. How do scientists select which models to represent particular concepts?

1. Why do we ignore air resistance?

2. Why do we still use Newtonian mechanics if quantum mechanics refutes that model?

