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2013-14
	Course
	 Physical Science Force


	Text
	Physical Science

	Prerequisite
	Physical Science Matter

	Grade
	10

	Course Description
	Force is a single trimester course designed to meet the state science standards and benchmarks in physical science, science concepts and processes, history and nature of science, and scientific inquiry.  This course will also prepare the student for further study in the advanced courses in Physics.

	Units
	Unit 1 (2 weeks):  Metrics, Measuring, Graphing
Content Standards Covered (Codes only):  Oregon: H.3S.1, H.3S.2, H.3S.3
CCSS Literacy and Mathematics Standards Covered (Codes only): 9-10.RST.3, 9-10.RST.4, 9-10.RST.7, 9-10.WHST.1, 4.MD.1, 5.MD.1, 8.F.5, 


	
	Unit 2 (3 weeks): Describing Motion 

Content Standards Covered (Codes only):  
CCSS Literacy and Mathematics Standards Covered (Codes only): 9-10.RST.3, 9-10.RST.4, 9-10.RST.5, 9-10.RST.7, 9-10.RST.8, 9-10.RST.9, 6.EE.9, 6.RP.3b, 7.EE.4, 8.EE.5, 8.F.5, 8.SP.1, 8.SP.2, 8.SP.3, A.CED.4, N.Q.1, N.Q.2, N.Q.3, S.ID.7


	
	Unit 3 (3 weeks): Forces and Newton’s Laws
Content Standards Covered (Codes only):  Oregon: H.2P.4

NGSS: HS-PS2-1, HS-PS2-2, HS-PS2-3
CCSS Literacy and Mathematics Standards Covered (Codes only):  RST.11-12.1, RST.11-12.7, WHST.9-12.7, WHST.9-12.9, 9-10.RST.3, 9-10.RST.4, 9-10.RST.5, 9-10.RST.7, 9-10.RST.8, 9-10.RST.9, 6.EE.9, 7.EE.4, 8.EE.5, 8.F.5, 8.SP.1, A.CED.4, N.Q.1, N.Q.2, N.Q.3, S.ID.7


	
	Unit 4 (3 weeks):  Energy
Content Standards Covered (Codes only): Oregon: H.2P.3

NGSS: HS-PS3-1, HS-PS3-2, HS-PS3-3
CCSS Literacy and Mathematics Standards Covered (Codes only): WHST.9-12.7, WHST.9-12.9, 9-10.RST.3, 9-10.RST.4, 9-10.RST.5, 9-10.RST.7, 9-10.RST.8, 9-10.RST.9, A.CED.4


	
	Unit 5 (1 week):  Engineering Design
Content Standards Covered (Codes only): Oregon: H.4D.1, H.4D.2, H.4D.3, H.4D.4

NGSS: HS-PS3-1, HS-PS3-2, HS-PS3-3
CCSS Literacy and Mathematics Standards Covered (Codes only): WHST.9-12.7 (or 9-10.WST.7 if you prefer), 9-10.RST.3, 9-10.RST.4, 9-10.RST.7, 9-10.RST.8, 9-10.RST.9, 9-10.WST.2


	EA Opportunities
	

	CRLE Opportunities
	

	Work Sample(s) or Performance Task Opportunities
	Science work sample opportunity


	Unit 1:
	Metrics, Measuring, and Graphing


	Time Frame
	2 weeks

	Summary of Unit
	Students will be able to properly measure materials, graph data, and interpret graphs with linear best fits including calculating slope.  They will also be able to demonstrate knowledge of the scientific method and necessary vocabulary to complete the scientific method.  

	Oregon Content Standards
	Standard’s Code
	Oregon Content Standard 

	
	H.3S.1
	Based on observations and science principles, formulate a question or hypothesis that can be investigated through the collection and analysis of relevant information. 

	
	H.3S.2
	Design and conduct a controlled experiment, field study, or other investigation to make systematic observations about the natural world, including the collection of sufficient and appropriate data. 

	
	H.3S.3
	Analyze data and identify uncertainties. Draw a valid conclusion, explain how it is supported by the evidence, and communicate the findings of a scientific investigation. 

	
	
	

	CCSS Literacy Standards 
	CCSS’ Code
	CCSS Literacy Standard

	
	9-10.RST.3
	Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or performing technical tasks, attending to special cases or exceptions defined in the text.

	
	9-10.RST.4
	Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a specific scientific or technical context relevant to grades 9–10 texts and topics.

	
	9-10.RST.7
	Translate quantitative or technical information expressed in words in a text into visual form (e.g., a table or chart) and translate information expressed visually or mathematically (e.g., in an equation) into words.

	
	9-10.WHST.1
	Write arguments focused on discipline-specific content.
a. Introduce precise claim(s), distinguish the claim(s) from alternate or opposing claims, and create an organization that establishes clear relationships among the claim(s), counterclaims, reasons, and evidence.
b. Develop claim(s) and counterclaims fairly, supplying data and evidence for each while pointing out the strengths and limitations of both claim(s) and counterclaims in a discipline-appropriate form and in a manner that anticipates the audience’s knowledge level and concerns.
c. Use words, phrases, and clauses to link the major sections of the text, create cohesion, and clarify the relationships between claim(s) and reasons, between reasons and evidence, and between claim(s) and counterclaims.

d. Establish and maintain a formal style and objective tone while attending to the norms and conventions of the discipline in which they are writing.

Provide a concluding statement or section that follows from or supports the argument presented.

	
	4.MD.1
	Know relative sizes of measurement units within one system of units including km, m, cm; kg, g; lb, oz.; l, ml; hr, min, sec. Within a single system of measurement, express measurements in a larger unit in terms of a smaller unit. Record measurement equivalents in a two column table. For example, know that 1 ft is 12 times as long as 1 in. Express the length of a 4 ft snake as 48 in. Generate a conversion table for feet and inches listing the number pairs (1, 12), (2, 24), (3, 36), ...

	
	5.MD.1
	Convert among different‐sized standard measurement units within a given measurement system (e.g., convert 5 cm to 0.05 m), and use these conversions in solving multi‐step, real world problems

	
	8.F.5
	Describe qualitatively the functional relationship between two quantities by analyzing a graph (e.g., where the function is increasing or decreasing, linear or nonlinear). Sketch a graph that exhibits the qualitative features of a function that has been described verbally.

	
	
	

	
	
	

	Major Assignments/

Learning Activities
	Direct Relationships lab, Metric Estimation Lab, Unit exam

	Learning Targets
	

	Essential Questions
	

	Common Summative Assessments
	Unit Exam

	Academic Vocabulary
	Variable, quantitative, qualitative, observation, inference, standard, control

	Performance Tasks or Work Samples
	

	Materials
	Rubber bands, slotted weights, ring stands, electronic balances, triple beam balances, graduated cylinders, 



	Unit 2:
	Describing Motion


	Time Frame
	3 weeks

	Summary of Unit
	Students will be able to define vocabulary listed below as well as calculate speed, acceleration and the individual variables related to those calculations.  Students will also be able to define Newton’s 1st law and calculate weight if given gravity and mass.  


	Oregon Content Standards
	Standard’s Code
	Oregon Content Standard 

	
	
	

	
	
	

	
	
	

	
	
	

	CCSS Literacy Standards 
	CCSS’ Code
	CCSS Literacy Standard

	
	9-10.RST.3
	Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or performing technical tasks, attending to special cases or exceptions defined in the text.

	
	9-10.RST.4
	Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a specific scientific or technical context relevant to grades 9–10 texts and topics.

	
	9-10.RST.5
	Analyze the structure of the relationships among concepts in a text, including relationships among key terms (e.g., force, friction, reaction force, energy).

	
	9-10.RST.7
	Translate quantitative or technical information expressed in words in a text into visual form (e.g., a table or chart) and translate information expressed visually or mathematically (e.g., in an equation) into words.

	
	9-10.RST.8
	Assess the extent to which the reasoning and evidence in a text support the author’s claim or a recommendation for solving a scientific or technical problem.

	
	9-10.RST.9
	Compare and contrast findings presented in a text to those from other sources (including their own experiments), noting when the findings support or contradict previous explanations or accounts.

	
	6.EE.9
	Use variables to represent two quantities in a real-world problem that change in relationship to one another; write an equation to express one quantity, thought of as the dependent variable, in terms of the other quantity, thought of as the independent variable. Analyze the relationship between the dependent and independent variables using graphs and tables, and relate these to the equation. For example, in a problem involving motion at constant speed, list and graph ordered pairs of distances and times, and write the equation d = 65t to represent the relationship between distance and time.

	
	6.RP.3b
	Solve unit rate problems including those involving unit pricing and constant speed

	
	7.EE.4
	Use variables to represent quantities in a real-world or mathematical problem, and construct simple equations and inequalities to solve problems by reasoning about the quantities.

a. Solve word problems leading to equations of the form px + q = r and p(x + q) = r, where p, q, and r are specific rational numbers. Solve equations of these forms fluently. Compare an algebraic solution to an arithmetic solution, identifying the sequence of the operations used in each approach. For example, the perimeter of a rectangle is 54 cm. Its length is 6 cm. What is its width?

	
	8.EE.5
	Graph proportional relationships, interpreting the unit rate as the slope of the graph. Compare two different proportional relationships represented in different ways. For example, compare a distance-time graph to a distance-time equation to determine which of two moving objects has greater speed.

	
	8.F.5
	Describe qualitatively the functional relationship between two quantities by analyzing a graph (e.g., where the function is increasing or decreasing, linear or nonlinear). Sketch a graph that exhibits the qualitative features of a function that has been described verbally.

	
	8.SP.1
	Construct and interpret scatter plots for bivariate measurement data to investigate patterns of association between two quantities. Describe patterns such as clustering, outliers, positive or negative association, linear association, and nonlinear association.

	
	8.SP.2
	Know that straight lines are widely used to model relationships between two quantitative variables. For scatter plots that suggest a linear association, informally fit a straight line, and informally assess the model fit by judging the closeness of the data points to the line.

	
	8.SP.3
	Use the equation of a linear model to solve problems in the context of bivariate measurement data, interpreting the slope and intercept. For example, in a linear model for a biology experiment, interpret a slope of 1.5 cm/hr as meaning that an additional hour of sunlight each day is associated with an additional 1.5 cm in mature plant height

	
	A.CED.4
	Rearrange formulas to highlight a quantity of interest, using the same reasoning as in solving equations. For example, rearrange Ohm’s law V = IR to highlight resistance R.

	
	N.Q.1
	Use units as a way to understand problems and to guide the solution of multi-step problems; choose and interpret units consistently in formulas; choose and interpret the scale and the origin in graphs and data displays.

	
	N.Q.2
	Define appropriate quantities for the purpose of descriptive modeling

	
	N.Q.3
	Choose a level of accuracy appropriate to limitations on measurement when reporting quantities.

	
	S.ID.7
	Interpret the slope (rate of change) and the intercept (constant term) of a linear model in the context of the data.

	
	
	

	Major Assignments/

Learning Activities
	Distance Lab, Velocity lab, Gravity lab, Unit Exam

	Learning Targets
	

	Essential Questions
	

	Common Summative Assessments
	Unit Exam



	Academic Vocabulary
	Time, distance, speed, velocity, acceleration, average, instantaneous, inertia, mass, gravity, weight, friction, force, net force

	Performance Tasks or Work Samples
	

	Materials
	Stop watch, spring scales, lots of 1 kg masses and .5 kg masses, triple beam balances, ramps, meter sticks, 



	Unit 3:
	Forces and Newton’s Laws


	Time Frame
	2 weeks

	Summary of Unit
	Students will be able to define and apply Newton’s Laws as well as the law of conservation of momentum.  They will also be able to use their knowledge of projectiles to predict where an object should land if thrown from a constant velocity from different heights.  


	Oregon Content Standards
	Standard’s Code
	Oregon Content Standard 

	
	H.2P.4
	Apply the laws of motion and gravitation to describe the interaction of forces acting on an object and 

the resultant motion. 

	
	HS-PS2-1
	Analyze data to support the claim that Newton’s second law of motion describes the mathematical relationship among the net force on a macroscopic object, its mass, and its acceleration.

	
	HS-PS2-2
	Use mathematical representations to support the claim that the total momentum of a system of objects is conserved when there is no net force on the system.

	
	HS-PS2-3
	Apply scientific and engineering ideas to design, evaluate, and refine a device that minimizes the force on a macroscopic object during a collision.

	CCSS Literacy Standards 
	CCSS’ Code
	CCSS Literacy Standard

	
	RST.11-12.1
	Cite specific textual evidence to support analysis of science and technical texts, attending to important distinctions the author makes and to any gaps or inconsistencies in the account. (HS-PS2-1)

	
	RST.11-12.7
	Integrate and evaluate multiple sources of information presented in diverse formats and media (e.g., quantitative data, video, multimedia) in order to address a question or solve a problem. (HS-PS2-1)

	
	WHST.9-12.7
	Conduct short as well as more sustained research projects to answer a question (including a self-generated question) or solve a problem; narrow or broaden the inquiry when appropriate; synthesize multiple sources on the subject, demonstrating understanding of the subject under investigation. (HS-PS2-3),(HS- PS2-5)

	
	WHST.9-12.9
	Draw evidence from informational texts to support analysis, reflection, and research. (HS-PS2-1),(HS-PS2-5)

	
	9-10.RST.3
	Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or performing technical tasks, attending to special cases or exceptions defined in the text.

	
	9-10.RST.4
	Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a specific scientific or technical context relevant to grades 9–10 texts and topics.

	
	9-10.RST.5
	Analyze the structure of the relationships among concepts in a text, including relationships among key terms (e.g., force, friction, reaction force, energy).

	
	9-10.RST.7
	Translate quantitative or technical information expressed in words in a text into visual form (e.g., a table or chart) and translate information expressed visually or mathematically (e.g., in an equation) into words.

	
	9-10.RST.8
	Assess the extent to which the reasoning and evidence in a text support the author’s claim or a recommendation for solving a scientific or technical problem.

	
	9-10.RST.9
	Compare and contrast findings presented in a text to those from other sources (including their own experiments), noting when the findings support or contradict previous explanations or accounts.

	
	6.EE.9
	Use variables to represent two quantities in a real-world problem that change in relationship to one another; write an equation to express one quantity, thought of as the dependent variable, in terms of the other quantity, thought of as the independent variable. Analyze the relationship between the dependent and independent variables using graphs and tables, and relate these to the equation. For example, in a problem involving motion at constant speed, list and graph ordered pairs of distances and times, and write the equation d = 65t to represent the relationship between distance and time.

	
	7.EE.4
	Use variables to represent quantities in a real-world or mathematical problem, and construct simple equations and inequalities to solve problems by reasoning about the quantities.

a. Solve word problems leading to equations of the form px + q = r and p(x + q) = r, where p, q, and r are specific rational numbers. Solve equations of these forms fluently. Compare an algebraic solution to an arithmetic solution, identifying the sequence of the operations used in each approach. For example, the perimeter of a rectangle is 54 cm. Its length is 6 cm. What is its width?

	
	8.EE.5
	Graph proportional relationships, interpreting the unit rate as the slope of the graph. Compare two different proportional relationships represented in different ways. For example, compare a distance-time graph to a distance-time equation to determine which of two moving objects has greater speed.

	
	8.F.5
	Describe qualitatively the functional relationship between two quantities by analyzing a graph (e.g., where the function is increasing or decreasing, linear or nonlinear). Sketch a graph that exhibits the qualitative features of a function that has been described verbally.

	
	8.SP.1
	Construct and interpret scatter plots for bivariate measurement data to investigate patterns of association between two quantities. Describe patterns such as clustering, outliers, positive or negative association, linear association, and nonlinear association.

	
	A.CED.4
	Rearrange formulas to highlight a quantity of interest, using the same reasoning as in solving equations. For example, rearrange Ohm’s law V = IR to highlight resistance R.

	
	N.Q.1
	Use units as a way to understand problems and to guide the solution of multi-step problems; choose and interpret units consistently in formulas; choose and interpret the scale and the origin in graphs and data displays.

	
	N.Q.2
	Define appropriate quantities for the purpose of descriptive modeling

	
	N.Q.3
	Choose a level of accuracy appropriate to limitations on measurement when reporting quantities.

	
	S.ID.7
	Interpret the slope (rate of change) and the intercept (constant term) of a linear model in the context of the data.

	Major Assignments/

Learning Activities
	Bodies at Rest / Bodies in Motion Lab (Newton’s 2nd Law lab), Projectile Motion Lab, Conservation Lab, 

	Learning Targets
	

	Essential Questions
	

	Common Summative Assessments
	Unit Exam

	Academic Vocabulary
	Inertia, force, net force, momentum, friction, projectile, horizontal, vertical

	Performance Tasks or Work Samples
	

	Materials
	Cups, marbles, meter sticks, rulers, pennies, curved tubes, flexible piping insulation, masking tape


	Unit 4:
	Energy


	Time Frame
	2 weeks

	Summary of Unit
	Students will learn about kinetic energy, potential energy, thermal energy, etc and conservation of energy.  Students will apply many transfers of energy to the law of conservation of energy.  


	Oregon Content Standards
	Standard’s Code
	Oregon Content Standard 

	
	H.2P.3
	Describe the interactions of energy and matter including the law of conservation of energy.

	
	HS-PS3-1
	Create a computational model to calculate the change in the energy of one component in a system when the change in energy of the other component(s) and energy flows in and out of the system are known.

	
	HS-PS3-2
	Develop and use models to illustrate that energy at the macroscopic scale can be accounted for as either motions of particles or energy stored in fields.

	
	HS-PS3-3
	Design, build, and refine a device that works within given constraints to convert one form of energy into another form of energy.

	CCSS Literacy Standards 
	CCSS’ Code
	CCSS Literacy Standard

	
	WHST.9-12.7
	Conduct short as well as more sustained research projects to answer a question (including a self-generated question) or solve a problem; narrow or broaden the inquiry when appropriate; synthesize multiple sources on the subject, demonstrating understanding of the subject under investigation. (HS-PS3-3),(HS- PS3-4),(HS-PS3-5)

	
	9-10.RST.3
	Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or performing technical tasks, attending to special cases or exceptions defined in the text.

	
	9-10.RST.4
	Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a specific scientific or technical context relevant to grades 9–10 texts and topics.

	
	9-10.RST.5
	Analyze the structure of the relationships among concepts in a text, including relationships among key terms (e.g., force, friction, reaction force, energy).

	
	9-10.RST.7
	Translate quantitative or technical information expressed in words in a text into visual form (e.g., a table or chart) and translate information expressed visually or mathematically (e.g., in an equation) into words.

	
	9-10.RST.8
	Assess the extent to which the reasoning and evidence in a text support the author’s claim or a recommendation for solving a scientific or technical problem.

	
	9-10.RST.9
	Compare and contrast findings presented in a text to those from other sources (including their own experiments), noting when the findings support or contradict previous explanations or accounts.

	
	A.CED.4
	Rearrange formulas to highlight a quantity of interest, using the same reasoning as in solving equations. For example, rearrange Ohm’s law V = IR to highlight resistance R.

	
	
	

	
	
	

	Major Assignments/

Learning Activities
	Work to Potential Energy lab, Potential to Kinetic Energy lab, Work to kinetic energy lab, Pendulum Lab, Unit Exam

	Learning Targets
	

	Essential Questions
	

	Common Summative Assessments
	Unit Exam

	Academic Vocabulary
	Energy, work, potential energy, kinetic energy, mechanical energy, heat, thermal energy, temperature, Kelvin, Celsius, conductor, insulator, conduction, convection, radiation

	Performance Tasks or Work Samples
	

	Materials
	Numerous 1 kg masses, spring scales, ring stands, string, ramps, stopwatches, ping pong balls, golf balls, tennis balls, triple beam balances, stoppers, meter sticks, 



	Unit 5:
	Engineering Design


	Time Frame
	3 weeks

	Summary of Unit
	Students will design and create three different projects based on three different problems.  There will be limitations to each problem and constraints such as materials.  


	Oregon Content Standards
	Standard’s Code
	Oregon Content Standard 

	
	H.4D.1
	Define a problem and specify criteria for a solution within specific constraints or limits based on science principles. Generate several possible solutions to a problem and use the concept of trade-offs to compare them in terms of criteria and constraints. 

	
	H.4D.2
	Create and test or otherwise analyze at least one of the more promising solutions. Collect and process relevant data. Incorporate modifications based on data from testing or other analysis. 

	
	H.4D.3
	Analyze data, identify uncertainties, and display data so that the implications for the solution being tested are clear. 

	
	H.4D.4
	Recommend a proposed solution, identify its strengths and weaknesses, and describe how it is better than alternative designs. Identify further engineering that might be done to refine the recommendations. 

	
	HS-ETS1-2
	Design a solution to a complex real-world problem by breaking it down into smaller, more manageable problems that can be solved through engineering.

	
	HS-PS2-3
	Apply scientific and engineering ideas to design, evaluate, and refine a device that minimizes the force on a macroscopic object during a collision.

	
	HS-PS3-3
	Design, build, and refine a device that works within given constraints to convert one form of energy into another form of energy.

	CCSS Literacy Standards 
	CCSS’ Code
	CCSS Literacy Standard

	
	WHST.9-12.7 (or 9-10.WST.7 if you prefer)
	Conduct short as well as more sustained research projects to answer a question (including a self-generated question) or solve a problem; narrow or broaden the inquiry when appropriate; synthesize multiple sources on the subject, demonstrating understanding of the subject under investigation. (HS-PS3-3),(HS- PS3-4),(HS-PS3-5)

	
	9-10.RST.3
	Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or performing technical tasks, attending to special cases or exceptions defined in the text.

	
	9-10.RST.4
	Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a specific scientific or technical context relevant to grades 9–10 texts and topics.

	
	9-10.RST.7
	Translate quantitative or technical information expressed in words in a text into visual form (e.g., a table or chart) and translate information expressed visually or mathematically (e.g., in an equation) into words.

	
	9-10.RST.8
	Assess the extent to which the reasoning and evidence in a text support the author’s claim or a recommendation for solving a scientific or technical problem.

	
	9-10.RST.9
	Compare and contrast findings presented in a text to those from other sources (including their own experiments), noting when the findings support or contradict previous explanations or accounts.

	
	9-10.WST.2
	Write informative/explanatory texts, including the narration of historical events, scientific procedures/experiments, or technical processes. (See last page for complete steps in writing informative/explanatory texts.)

	
	
	

	
	
	

	Major Assignments/

Learning Activities
	Tallest Paper Tower, Egg Drop project, Ping Pong Launcher Project

	Learning Targets
	

	Essential Questions
	

	Common Summative Assessments
	Ping Pong launcher

	Academic Vocabulary
	Limitations, materials, constraints

	Performance Tasks or Work Samples
	

	Materials
	Paper, rubber bands, ¾” masking tape, gallons of school glue, 1 egg for each student, wooden dowels, razor blades, string, ping pong balls, meter sticks



