Fairview Public Schools

	Grade
	8

	Unit
	Motion, Forces and Energy

	Unit Duration
	61-88 Lessons / Days

	Course
	Physical Science

	Overview/Rationale
	
In this unit of study students will be introduced to force and how it causes an object’s motion to change, as well as different forms energy can take.  Students will also learn about the motion of objects and how they react to force; machines and work;energy conservation; heat; electricity and magnetism.





			DESIRED OUTCOMES

	NJSL  Standards Addressed

	
NJSLS-S  MS-PS2-1  Apply Newton’s Third Law to design a solution to a problem involving the motion of two colliding objects.

NJSLS-S  MS-PS2-2  Plan an investigation to provide evidence that the change in an object’s motion depends on the sum of the forces on the object and the mass of the object.

NJSLS-S  MS-PS2-3  Ask questions about data to determine the factors that affect the strength of electric and magnetic forces.

NJSLS-S  MS-PS2-4 Construct and present arguments using evidence to support the claim that gravitational interactions are attractive and depend on the masses of interacting objects.

NJSLS-S  MS-PS2-5 Conduct an investigation and evaluate the experimental design to provide evidence that fields exist between objects exerting forces on each other even though the objects are not in contact.

NJSLS-S  MS-PS3-1  Construct and interpret graphical displays of data to describe the relationships of kinetic energy to the mass of an object and to the speed of an object.

NJSLS-S  MS-PS3-2   Develop a model to describe that when the arrangement of objects interacting at a distance changes, different amounts of potential energy are stored in the system.

NJSLS-S  MS-PS3-3  Apply scientific principles to design, construct, and test a device that either minimizes or maximizes thermal energy transfer.


MS-PS3-4  Plan an investigation to determine the relationships among the energy transferred, the type of matter, the mass, and the change in the average kinetic energy of the particles as measured by the temperature of the sample.

MS-PS3-5  Construct, use, and present arguments to support the claim that  when the kinetic energy of an object changes, energy is transferred to or from the object.

NJSLS-S  MS-ETS1-1  Define the criteria and constraints of a design problem with sufficient precision to ensure a successful solution, taking into account relevant scientific principles and potential impacts on people and the natural environment that may limit possible solutions.

NJSLS-S  MS-ETS1-2  Evaluate competing design solutions using a systematic process to determine how well they meet the criteria and constraints of the problem.

NJSLS-S  MS-ETS1-3  Analyze data from tests to determine similarities and differences among several design solutions to identify the best characteristics of each that can be combined into a new solution to better meet the criteria for success.

NJSLS-S  MS-ETS1-4  Develop a model to generate data for iterative testing and modification of a proposed object, tool, or process such that an optimal design can be achieved.


			Technology Standards Addressed

	
Understand and use technology systems
 8.1.8.A.1
 Demonstrate knowledge of a real world problem using digital tools.
Select and use applications effectively and productively.
8.1.8.A.2
Create a document (e.g. newsletter, reports, personalized learning plan, business letters or flyers) using one or more digital applications to be critiqued by professionals for usability.
8.1.8.A.3 Use and/or develop a simulation that provides an environment to solve a real world problem or theory.
8.1.8.A.4
Graph and calculate data within a spreadsheet and present a summary of the results
8.1.8.A.5
Create a database query, sort and create a report and describe the process and explain report results.











	In this unit, the following 21st Century Themes & Skills are addressed:

	

Check all Themes that apply
	Indicate whether these skills are:
E- Encouraged, T- Taught, or A-assessed
In this unit by marking E, T, or A on the line before the appropriate skill.

	
E
	
Global Awareness
	E
	
Creativity and Innovation

	
E
	
Environmental Literacy
	T,E,A
	
Critical Thinking

	T,E
	
Health Literacy
	
T,E,A
	
Problem Solving

	E
	
Civic Literacy
	E
	
Communication

	T,E
	
Financial, Economic, Business, and Entrepreneurial Literacy



	T,E,A
	
Collaboration


	Interdisciplinary Connections

	ELA/Literacy -

RST.6-8.1  Cite specific textual evidence to support analysis of science and technical texts, attending to the precise details of explanations or descriptions. (MS-PS2-1)
RST.6-8.3  Follow precisely a multistep procedure when carrying out experiments, taking measurements, or performing technical tasks. (MS-PS2-1)
RST.6-8.   Integrate quantitative or technical information expressed in words in a text with a version of that information expressed visually (e.g., in a flowchart, diagram, model, graph, or table). (MS-PS3-1)

WHST.6-8.7  Conduct short research projects to answer a question (including a self-generated question), drawing on several sources and generating additional related, focused questions that allow for multiple avenues of exploration. (MS-PS2-1)
WHST.6-8.1  Write arguments focused on discipline-specific content. (MS-PS2-4)

Mathematics -

MP.2  Reason abstractly and quantitatively. (MS-PS2-3)
8.EE.A.1  Know and apply the properties of integer exponents to generate equivalent numerical expressions. (MS-PS3-1)
8.EE.A.2  Use square root and cube root symbols to represent solutions to equations of the form x2 = p and x3 = p, where p is a positive rational number. Evaluate square roots of small perfect squares and cube roots of small perfect cubes. Know that √2 is irrational. (MS-PS3-1)
8.F.A.3  Interpret the equation y = mx + b as defining a linear function, whose graph is a straight line; give examples of functions that are not linear. (MS-PS3-1)	

Science and Engineering Practices - 

Asking Questions and Defining Problems

Asking questions and defining problems in grades 6–8 builds from grades K–5 experiences and progresses to specifying relationships between variables, and clarifying arguments and models.
Ask questions that can be investigated within the scope of the classroom, outdoor environment, and museums and other public facilities with available resources and, when appropriate, frame a hypothesis based on observations and scientific principles. NJSLS-S (MS-ETS1-1)

Constructing Explanations and Designing Solutions

Constructing explanations and designing solutions in 6–8 builds on K–5 experiences and progresses to include constructing explanations and designing solutions supported by multiple sources of evidence consistent with scientific ideas, principles, and theories.
Apply scientific ideas or principles to design an object, tool, process or system. NJSLS-S (MS-ETS1-4)

Developing and Using Models

Modeling in 6–8 builds on K–5 experiences and progresses to developing, using, and revising models to describe, test, and predict more abstract phenomena and design systems.
Develop and use a model to describe phenomena. NJSLS-S (MS-ETS1-1),(MS-ETS1-2)

Analyzing and Interpreting Data

Analyzing data in 6–8 builds on K–5 experiences and progresses to extending quantitative analysis to investigations, distinguishing between correlation and causation, and basic statistical techniques of data and error analysis.
Analyze and interpret data to provide evidence for phenomena.  NJSLS-S (MS-ETS1-3)


	
Key Terms




	Motion, reference point, International System Units, distance, speed,average speed, instantaneous speed, velocity, slope, force, newton, net force, friction, sliding friction,static friction,fluid friction, rolling friction, gravity, mass, weight, inertia, momentum, law of conservation of momentum, free fall, satellite, centripetal force, work, joule, power, watt, machine, input force, output force, mechanical advantage, efficiency, simple machine, inclined plane, wedge, screw, lever, fulcrum, pulley, wheel and axle, compound machine, energy, kinetic energy, potential energy, gravitational potential energy, elastic potential energy, elastic potential energy, mechanical energy, nuclear energy, thermal energy, electrical energy, electromagnetic energy, chemical energy, energy transformation, law of conservation of energy, temperature, Fahrenheit scale, Celsius scale, Kelvin scale, absolute zero, heat, convection, convection current, radiation, conduction, conductor, insulator, specific heat, thermal expansion, electric force, electric field, static electricity, conservation of charge, friction, conduction, induction, polarization, static discharge, electric current, electric circuit, voltage, resistance, Ohm’s law, series circuit, parallel circuit, power, short circuit, third prong, grounded, fuse, circuit breaker,magnet, magnetism, magnetic pole, magnetic force, magnetic field, magnetic field lines, compass, magnetic declination, electromagnetism, solenoid, electromagnet, galvanometer, electric motor, electromagnetic induction, direct current, alternating current,generator,transformer



	Student Learning Objectives (SLO) 

	Students will:

1. Demonstrate how to graph motion.
2. Describe the motion of an object as it accelerates.
3. Demonstrate how to graph acceleration.
4. Describe what a force is.
5. Determine when an object is in motion.

6. Calculate an object’s speed.
7. Describe what velocity is.
8. Describe how balanced and unbalanced forces are related to an object’s motion.
9. Describe friction and identify factors that determine the friction between two objects.
10. Identify the factors that affect the gravitational force between two objects.
11. State Newton’s first law of motion.
12. State Newton’s second law of motion.
13. State Newton’s third law of motion.
14. Explain how momentum is determined and conserved.
15. Describe the motion of an object during free fall.
16. Describe the factors that keep objects in orbit around Earth.
17. Define and calculate the work done on an object.
18. Define and calculate power.
19. Explain how machines make work easier.
20. Calculate the mechanical advantage of a machine.
21. Calculate the efficiency of a machine.
22. Describe and calculate the mechanical advantages of inclined planes, wedges and screws.
23. Classify, describe and calculate the mechanical advantages of levers.
24. Describe and calculate the mechanical advantages of pulleys, wheels and axles.
25. Describe and calculate the mechanical advantages of compound machines.
26. Explain how energy, work and power are related.
27. Name and describe the two basic types of energy.
28. Explain how to determine an object’s mechanical energy.
29. List other forms of energy.
30. Explain how different forms of energy are related.
31. State the law of conservation of energy.
32. Explain temperature and how it is measured.
33. Explain how heat is related to temperature and thermal energy.
34. Describe the three forms of heat transfer.
35. Use specific heat, conductors, insulators and thermal expansion to describe how materials respond to heat.
36. Explain how electric charges and fields interact.
37. Describe how static electricity builds up and transfers.
38. Explain how an electric current is produced.
39. Explain how conductors are different from insulators.
40. Explain what causes current to flow and how resistance affects current.
41. Explain Ohm’s law.
42. Explain how to calculate electric power and energy use.
43. Describe measures that help protect people from electrical shocks and short circuits.
44. Identify and describe the properties of magnets.
45. Explain how magnetic poles interact
46. Describe Earth’s magnetic field.
47. Explain how electric current is related to magnetism.
48. Identify some characteristics of a magnetic field produced by a current.
49. Describe the characteristics of solenoids and electromagnets.
50. Explain how electric energy can be transformed into mechanical energy.
51. Describe how galvanometers work.
52. Describe how electric motors work.
53. Explain how an electric current can be produced in a conductor.
54. Describe how a generator works.
55. Describe the function of a transformer.




	Instructional Strategies

	
Unit openers
Organized note taking and strategies
Open ended analytical, critical thinking questions
Constructed response questions
Labs and interactive activities.
Reflections and discussions
Reading and applications from textbook
Technology based activities


	Essential Questions

	
1. How do you describe the motion of an object?
2. How do objects react to forces?
3. How do machines make it easier to do work?
4. How is energy conserved in a transformation?
5. How does heat flow from one object to another?
6. How does an electric circuit work?
7. How are electricity and magnetism related?


	Enduring Understandings

	
1. When objects are in motion they exhibit speed, velocity and acceleration.
2. Forces put objects in motion. 
3. Motion is controlled and understood via Newton’s Laws of Motion.
4. Different types of machines make our lives easier.
5. Work and power are related.
6. We use different forms of energy to make machines work in  everyday life.
7. Energy can be transformed and conserved.
8. Thermal energy and heat have specific properties and can flow from one object to another.
9. Electrical energy drives gadgets, machines, cars and technological devices via circuits and batteries.
10. Electricity,  magnetism and motion  are related.
11. Magnets attract iron and materials that contain iron; attract or repel other magnets and have many uses in our world.
12. Earth has a magnetic field around it and two magnetic poles.
13. Electricity can be produced via electromagnetic induction.













	Assessments

	
Informal observations
Formative and summative assessments
Homework and classwork assignments
Cooperative learning assignments
Lab completion
Computer, iPad based activities
Unit projects
Pre and post assessments
Project based assessment with rubrics
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	Differentiated Activities

	
Enrichment


	
Conduct research and provide presentation of cultural topics.  
Design surveys to generate and analyze data to be used in discussion.
Debate topics of interest / cultural importance
Authentic listening and reading sources that provide data and support for speaking and writing prompts.
Exploration of art and/or artists to understand society and history.  
Implement RAFT Activities as they pertain to the types / modes of communication (role, audience, format, topic).  
Anchor Activities 
Use of Higher Level Questioning Techniques
Provide assessments at a higher level of thinking




	
ELL
	
Modified Assignments
Use testing and portfolio assessment
Native Language Translation (peer, online assistive technology, translation device, bilingual dictionary)
Repeat, rephrase, paraphrase key concepts and directions
Extended time for assignment completion as needed
Highlight key vocabulary
Define essential vocabulary in context
Use graphic organizers, visuals, manipulatives and other concrete materials
Use gestures, facial expressions and body language
Read aloud
Build on what students already know and prior experience




	

Special Education


	

Pair visual prompts with verbal presentations
Ask students to restate information, directions, and assignments.
Repetition and practice
Model skills / techniques to be mastered.   
Extended time to complete class work 
Provide copy of class notes  
Preferential seating to be mutually determined by the student and teacher
Student may request to use a computer to complete assignments.
Establish expectations for correct spelling on assignments. 
Teachers will check/sign student agenda daily
Student requires use of other assistive technology device

Modifications for Homework and Assignments
Implement RAFT activities as they pertain to the typical Extended complete assignments.
Student requires more complex assignments to be broken up and explained in smaller units, with work time to  be submitted in phases.



Provide the student with clearly stated (written) expectations and grading criteria for assignments. es / modes of communication (role, audience, format, topic).

Modifications for Assessments
Extended time on classroom tests and quizzes.
Student may take/complete tests in an alternate setting as needed.
Restate, reread, and clarify directions/questions
Distribute study guide for classroom tests.
Establish procedures for accommodations / modifications for assessments.



	At-Risk
(Intervention)
	Modifications for Classroom
Pair visual prompts with verbal presentations
Ask students to restate information, directions, and assignments.
Repetition and and practice
Model skills / techniques to be mastered.   
Extended time to complete class work 
Provide copy of classnotes  
Preferential seating to be mutually determined by the student and teacher
Student may request to use a computer to complete assignments.
Establish expectations for correct spelling on assignments. 
Extra textbooks for home.



	Resources

	Student 
Resources



	
Pearson Interactive Science : Forces and Energy
   MyScienceOnline.com
      Untamed Science Video
      Planet Diary
      Interactive Art
      Art in Motion
      Virtual Lab
      Real World Inquiry




	Teacher
Resources



	Pearson Interactive Science : Forces and Energy
Pearson Teacher Resources
Teacher video library
Discovery Education
Internet resources : Edmodo, iPad Apps, YouTube video, Khan Academy
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