Great Valley School District


	Course Title: Fundamentals of Physics
	Grade Level(s): 11

	Unit 9: Physics Design Project
	Time Frame:  Entire Year

	

	Stage 1: IDENTIFY DESIRED RESULTS

	Pennsylvania Content Standards

	(S11.A.1.1) Analyze and explain the nature of science in the search for understanding the natural world and its connection to technological systems.

(S11.A.1.2)  Identify and analyze the scientific or technological challenges of societal issues:  propose possible solutions and discuss implications.

(S11.A.2.1)  Apply knowledge of scientific investigation or technological design to develop or critique aspects of the experimental or design process. 

(S11.A.2.2)  Evaluate appropriate technologies for a specific purpose , or describe the information the instrument can provide.

(S11.A.3.1)  Analyze the parts of a simple system, their roles, and their relationships to the system as a whole.



	Major Learnings

	C:  There are distinct patterns in the organization of nature.

D:  All systems continually change, interact with one another, and need organization to function.

F:  Technology has a reciprocal relationship with science and is the application of innovations to solve problems.

G:  Science is a process that uses experimental thinking to solve problems.  Contributions from different disciplines are often required to complete investigations.

K:  Models can be used to illustrate the properties of a system.

	Essential Questions
	Guiding Questions

	How can one evaluate the appropriateness of research questions (e.g., testable vs. not-testable).(S11.A.1.1.3)
Can you explain and apply scientific concepts to societal issues using case studies (e.g., spread of HIV, deforestation, environmental health, energy).(S11.A.1.2.1)  

How are case studies (e.g., Wright brothers’ flying machine, Tacoma Narrows Bridge, Henry Petroski’s Design Paradigms) used to propose possible solutions and analyze economic and environmental implications of solutions for real-world problems. (S11.A.1.2.2) 
How are the elements of an experimental design (e.g., raising questions, formulating hypotheses, developing procedures, identifying variables, manipulating variables, interpreting data, and drawing conclusions) applicable to a specific experimental design critiqued. (S11.A.2.1.1)
How are the elements of the design process (e.g. identify the problem, understand criteria, create solutions, select solution, test/evaluate, communicate results) applicable to a specific technological design critiqued. (S11.A.2.1.2)
How can you use data to make inferences and predictions, or to draw conclusions, demonstrating understanding of experimental limits.( S11.A.2.1.3)
How can the results and conclusions of scientific inquiry for consistency and logic be critiqued. (S11.A.2.1.4)
How can results of investigations using multiple representations be communicated. (S11.A.2.1.5)
How can appropriate methods, instruments, and scale for precise quantitative and qualitative observations (e.g., to compare properties of materials, water quality)be evaluated. (S11.A.2.2.1) 

How can the effect of making a change in one part of a system impact the system as a whole. (S11.A.3.1.2)
How can the universal systems model of inputs, processes, outputs, and feedback to a working system (e.g., heating, motor, food production) and the resources necessary for operation of the system be applied and identified. (S11.A.3.1.4)

	

	Knowledge/Skills

	Students will know (knowledge):
1.  SWK how to design, execute and analyze their own experiment.

2.  SWK how to present research and experiments relevant to their Physics Design Project.

	Students will be able to (skills):



	Stage 2: DETERMINE ACCEPTABLE EVIDENCE

	Summative Assessments:
	Formative Assessments:

	
	

	Learning Plan  STAGE 3: DEVELOP LEARNING PLAN

	

	Unit Vocabulary

	


