Essential Outcomes

Basic Integrated Physics Pacing Guide
1) The motion of an object can be described by its position, velocity, and acceleration. (Standard 1)


Learning Goals:

a) Students will understand and calculate average speed is equal to total distance over time. (1.23, 1.26)

b) Students will understand and calculate that acceleration is a change in velocity over time. (1.21)

2) Different forces act on objects in different ways. (Standard 1, 2)


Learning Goals:

a) Students will investigate how motion of an object is affected by balanced and unbalanced forces. (1.21)
b) Students will classify the four types of friction. (1.22)
c) Students will understand and apply Newton’s three laws of motion. (1.21, 1.22, 2.4, 2.5)

d) Students will analyze how the earth’s gravity and air resistance affect falling objects. (1.21, 2.6)
3) Energy exists in different forms and is conserved when converted from one form to another. (Standard 1)


Learning Goals:

a) Students will understand and explain that whenever the amount of energy in one place or form diminishes the amount in other places or forms increases by the same amount. (1.15)

a) Students will understand and explain transformations of energy. (1.17)

b) Students will understand and explain both potential and kinetic energy. (1.20)

c) Students will understand and explain that moving electric charges produce magnetic forces, and moving magnets produce electric forces. (1.31)

d) Students will understand and be able to explain how work is made easier through the use of simple machines. (1.21, 1.22)
5. Dimensional analysis is used for conversions and computations.


Learning Goals

A) Students will be able to do conversions using dimensional analysis.

B) Students will be able to measure various items using different units and tools.
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Benchmarks #1 – Basic Integrated Physics - Motion
	Standard Indicator: Standard 1:  Motion 

1.21
Understand and explain that the change in motion of an object is proportional to the net force applied to the object and inversely proportional to the object’s mass.  ( a = f/m)

1.23
Understand and explain that the motion of an object is described by its position, velocity, and acceleration.

1.26
Realize and explain that all motion is relative to whatever frame of reference is chosen, for there is no absolute motionless frame from which to judge all motion.

	Declarative Knowledge
	Procedural Knowledge

	Concepts
	1. The motion of an object can be described by its position, velocity, and acceleration.
	Processes
	· Reading Process
· Scientific Method

	Organizing

Ideas
	1. Students will understand and calculate average speed is equal to total distance over time.
2. Students will understand and calculate that acceleration is a change in velocity over time.
	
	

	Details
	1. Formulas for average speed and velocity
2. Plotting distance-speed graphs
3. Plotting distance-time graphs
4. Using graphs to determine average speed and average velocity

	Skills
	1. Using given data  to draw a graph
2. Interpreting a graph
3. Obtaining data from a graph
4. Analysis of data
5. Equation substitution
6. Calculator use
7. Using and reading a stopwatch
8. Designing, using, and reading a
        Data Table
9. Problem Solving

	Vocabulary
	Acceleration
Motion




Distance

Speed




Time

Velocity




Distance-time graph

Free fall




Distance-speed graph
Position




Graph scale

Average velocity



Rate


Change in velocity




	
	


Benchmarks #2 – Basic Integrated Physics – Newton’s Laws of Motion
	Standard Indicator: Standard 1 and 2: Forces of Nature
1.21
Understand and explain that the change in motion of and object is proportional to the net force applied to the object and inversely proportional to the object’s mass. (a = f/m)

1.22
Recognize and explain that whenever one object exerts a force on another, an equal and opposite force is exerted back on it by the other object.

1.27
Recognize and describe that gravitational force is an attraction between masses and that the strength of the force is proportional to the masses and decreases rapidly as the square of the distance between the masses increases. 

2.4
Explain that Isaac Newton created a unified view of force and motion in which motion everywhere in the universe can be explained by the same few rules.

2.5
Describe that Newton’s system was based on the concepts of mass, force, and acceleration, his three laws of motion relating them, and a physical law stating that the force of gravity between any two  objects in the universe depends only upon their masses and the distance between them.

	Declarative Knowledge
	Procedural Knowledge

	Concepts
	1. Different forces act on objects in different ways.
	Processes
	· Scientific Method

· Writing Process

· Scientific Research

	Organizing

Ideas
	1. Students will understand and apply Newton’s three laws of motion.

2. Students will understand that the force of gravity proportional to the masses of the objects and the distance between them.
	
	

	Details
	1. Newton’s first law of motion - inertia
2. Newton’s second law of motion – F = ma

3. Newton’s third law of motion – action/reaction
4. Newton’s law of gravitation


	Skills
	1. Calculator use

2. Equation substitution

3. Data analysis

4. Measuring mass, and force

5. Metric conversions
6. Problem Solving

	Vocabulary
	Inertia
Force 

Net force 

Normal force
Frictional force
Static friction
Sliding friction

	Rolling friction
Fluid friction

Gravity
Acceleration due to gravity
Mass







	
	


Benchmarks #3 – Basic Integrated Physics - Energy
	Standard Indicator: Standard 1:  Energy Transformations
1.15
Understand and explain that whenever the amount of energy in one phase or form diminishes the amount in other places or forms increases by the same amount.

1.17
Know and explain that transformations of energy usually transform some energy into the form of heat, which dissipates by radiation or conduction into cooler surroundings.

1.21
Understand and explain that the change in motion of an object is proportional to the net force applied to the object and inversely proportional to the object’s mass.

1.20
Realize and explain that the energy in a system is the sum of both potential and kinetic energy.

1.28
Realize and explain that electromagnetic forces acting within and between atoms are vastly stronger than the gravitational forces acting between atoms.

1.31
Realize and explain that moving electric charges produce magnetic forces, and moving magnets produce electric forces.

	Declarative Knowledge
	Procedural Knowledge

	Concepts
	 1.    Energy exists in different forms and is conserved when converted from one form to another.
	Processes
	· Scientific Method
· Writing Process
· Scientific Research

	Organizing

Ideas
	1. Students will understand and explain that whenever the amount of energy in one place or form diminishes, the amount in other places or forms increases by the same amount.

2. Students will understand and explain transformations of energy.

3. Students will understand and explain both potential and kinetic energy.

4. Students will understand and explain that moving electric charges produce magnetic forces, and moving magnets produce electric forces.
5. Students will understand and be able to explain how work is made easier through the use of simple machines.
	
	

	Details
	1. Law of Conservation of Energy
2. The relationship between potential and kinetic energy
3. The difference between renewable and nonrenewable energy
4. Classification of simple machines
5. Parallel and series circuits
6. Magnetic field

	Skills
	1. Calculator use
2. Equation substitution
3. Data analysis
4. Measuring electrical force
5. Metric conversions
6. Use of electrical measuring instruments
7. Constructing simple electric circuits
8.    Problem Solving


	Vocabulary
	Magnetic forces


Power

Electrical force


Work

Magnet



Simple machines

Magnetic Poles

	Energy



Wedge

Renewable energy
Electromagnet 

Fulcrum



Energy conversion
	Lever



Nonrenewable 


Potential energy


Kinetic Energy


Pulley

Magnetic fields


	
	


Bundle #4 – Dimensional Analysis

	Standard Indicator: 2-Scientific Thinking

8.2.2          Determine in what units, such as seconds, meters, grams, etc., an answer should be expressed based on the units of the inputs to the calculation.

8.2.3
Use proportional reasoning to solve problems.

8.2.4
Use technological devices, such as calculators and computers, to perform calculations.



	Declarative Knowledge
	Procedural Knowledge

	Concepts
	Dimensional analysis is used for conversions and computations
	Process
	· Order of Operations

· Scientific Method

· Problem Solving Method

· Reading Process

	Organizing Ideas
	1. Students will be able to do conversions using dimensional analysis.

2. Students will be able to measure various items using different units and tools.
	
	

	Details
	· Know conversion units

            Examples:

                12 inches = 1 foot

                100 cm = 1 meter

· Identify the formula for density

· Identify tools for measuring mass, volume, and length, width, and height

· Identify formula for figuring volume
	Skills

	· Multiply Fractions

· Use a calculator to multiply and divide fractions, ratios, and whole numbers 

· Use displacement to figure volume of an object

· Figure the density of an object using the correct formula

· Figure the mass, length, width, and height of objects using the correct tools


	Vocabulary
	Dimensional Analysis   

Numerator

Denominator

Mass

Height
	Cancellation

Length

Unit

Volume

milli
	Centi

Deci

Density

Width

kilo
	
	


Basic Integrated Physics Assessment Planning – Bundle #1
	Essential Outcome:

The motion of an object can be described by its position, velocity, and acceleration.

	Summative Assessment:

Calculate average speed – 3 problems using formula to find answer
Plot information on a distance time graph – 2 graphs
Plot information on a distance speed graph – 2 graphs
Use graphs to determine acceleration – 2 questions per graph. One calculates acceleration and one explains what graph tells you

	Describe Assessment & Timeline
	Method
	Testing

Knowledge
	Testing

Reasoning/

Analysis
	Testing

Performance
	Testing

Product

	Formative #1:
Students will understand and calculate average speed is equal to total distance over time.
Timeline: 3 week
	3 Problem solving question calculating average speed using formula for average speed
	x
	x
	
	

	Formative #2:
Students will understand and calculate that acceleration is a change in velocity over time.
· plots graphs 
· use graphs to figure acceleration

Timeline: 3 weeks
	2 given data and plot information on graph
2 problems to figure acceleration using information from graphs
	
	
	
	


Basic Integrated Physics Assessment Planning – Bundle #2
	Essential Outcome:
Different forces act on objects in different ways.


	Summative Assessment: 

Explain Newton’s 3 laws of motion
Determine mass of an object

Determine force on an object

	Describe Assessment & Timeline
	Method
	Testing

Knowledge
	Testing

Reasoning/

Analysis
	Testing

Performance
	Testing

Product

	Formative #1:
Newton’s 1st Law (inertia)
Timeline: 
2-3 weeks
	5 Multiple choice
- definition

-application
	x
	x
	
	

	Formative #2:
Newton’s 2nd Law (F-ma)
Timeline:
2-3 weeks 
	3Multiple choice

- definition

-application
2 problems figuring force using formula
	x
	x
	
	

	Formative #3:
Newton’s 3rd Law
Timeline: 
2-3 weeks
	5 Multiple choice

- definition

-application
	x
	x
	
	


Basic Integrated Physics Assessment Planning – Bundle #3
	Essential Outcome:

Energy exists in different forms and is conserved when converted from one form to another.

	Summative Assessment

Displacement of energy – multiple choice/Matching
Potential and Kinetic Energy- multiple choice/Matching
Transfer of Energy- multiple choice/Matching
Parallel and Series Circuits- multiple choice/Matching
Electromagnetic Forces- multiple choice/Matching
 How simple machines effect work - multiple choice/Matching 

	Describe Assessment & Timeline
	Method
	Testing

Knowledge
	Testing

Reasoning/

Analysis
	Testing

Performance
	Testing

Product

	Formative #1:
Students will understand and explain that whenever the amount of energy in one place or form diminishes the amount in other places or forms increases by the same amount.

Timeline: 
	3-5 multiple choice
	x
	x
	
	

	Formative #2
Students will understand and explain transformations of energy.

Students will understand and explain both potential and kinetic energy.

Timeline: 
	5 Matching
	X
	x
	
	

	Formative #3

Students will understand and explain that moving electric charges produce magnetic forces, and moving magnets produce electric forces.
Timeline
	5 Multiple Choice
(include diagrams)
	
	
	
	

	Formative #4

Students will understand and be able to explain how work is made easier through the use of simple machines.
Timeline
	5 Multiple Choice
	
	
	
	


Basic Integrated Physics Assessment Planning – Bundle #4

	Essential Outcome:

Dimensional analysis is used for conversions and computations

	Summative Assessment

Convert using dimensional analysis – 3 problems showing work/Short Answer

Identification of measuring tools – 5 Matching

Accurate measuring of given items –  5 Measure given objects

Calculate the density of an object – 2 problems showing work/short answer

Calculate the mass, temperature,  and volume of an object – 5 problems showing work/short answer


	Describe Assessment & Timeline
	Method
	Testing

Knowledge
	Testing

Reasoning/

Analysis
	Testing

Performance
	Testing

Product

	Formative #1:

Students will be able to do conversions using dimensional analysis.

Timeline:
2 weeks 
	3 Conversion Problems to solve
	
	
	
	

	Formative #2
Students will be able to measure various items using different units and tools.

Timeline: 
2 weeks
	Matching for Correct tools

1 question to measure mass

1 question to measure volume

1 question to figure denisty
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