Science Curriculum Map


Grade Level:  6

Title:  Conservation of Energy


Time Frame: First Nine Weeks: 9 weeks
Enduring Understanding:   Energy is never lost or destroyed, but changes from one form of energy to another. 

Essential Questions:  What are the sources of energy?  How does energy transform from one energy form to another?  
What is magnetism?  How is energy transformed in an electric circuit?  How is heat transferred?  What is work?  
How do machines allow us to reduce the amount of work done?  
What simple machines are found in common tools and complex machines?
	Concept

Topic
	Indicators
	Vocabulary Development
	Assessment Strategies

State Guidelines
	Instructional Activities/ Extension Activities 
	Resources

	Standard 6-5:


The student will demonstrate an understanding of the law of conservation of energy and the properties of energy and work. (Physical Science) 

	6-5.1
6-5.1   Identify the sources and properties of heat, solar, chemical, mechanical, and electrical energy.

It is essential for students to know that energy can be in many different forms.  Students should know sources and properties of the following forms of energy:

NOTE TO TEACHER:  Other types of energy can also be classified as potential and kinetic, but 6th grade students are only responsible for kinetic and potential mechanical energy.

It is not essential for students to know the terms chemical reactions or changes for chemical energy.  They also do not need to know about electrons associated with electrical energy.  The concept of nuclear energy will be addressed in high school.


	Energy Flow is a big idea

Energy

Sources & Properties of the forms of energy

Transfer

Heat energy
Thermal energy

Solar energy

Convert

Chemical energy

Electrical energy

Electric circuit

Hydroelectric energy

Generators

Mechanical energy

Potential energy

Kinetic energy


	Energy Pick

Written (Multiple Choice)

Exit tickets

Warm-ups

· Identify the sources and properties….

· Recall the sources and properties of the different forms of energy listed

· Recognize forms of energy by their sources


	Energy Bingo 

Identify the Source 

Sources at Work 

Guided Notes 

Wordshoot 

STC Kit,  Smart Board Activities and Interaction, Brain Pop, Create foldable, Direct Observations, Purple cow video/songs, Science Terms (Vocabulary) 
	Objects of energy

6th grade textbook

Smartboard

SC Standards

Magnets and Motors kit

Support document websites

United streaming

	
	6-5.2    Explain how energy can be transformed from one form to another (including the two types of mechanical energy, potential and kinetic, as well as chemical and electrical energy) in accordance with the law of conservation of energy.
It is essential for students to know that the Law of Conservation of Energy states that energy cannot be created or destroyed.  It may be transformed from one form into another, but the total amount of energy never changes.

It is essential for students to understand situations when potential energy is greater and when kinetic energy is greater. 

  
	The Law of Conservation of Energy

Conserved

Transformations

Carbon-based fuels

Cause-and-effect model is a big idea
Diagrams

Illustrations

Related to …
How…energy applies
It is not essential for students to know the formulas for potential energy and kinetic energy. Students do not need to know the chemical equation for photosynthesis.


	Simulation: (Centers) Energy transformation with real world objects.

Written simulation

Exit tickets

Warm-ups

Foldable/energy forms

Chants: Share and perform

· Explain how energy can be transformed….
· Construct a cause-and-effect model of how energy transformations follow the Law of Conservation of Energy

· Interpret diagrams or illustrations related to energy transformations

· Summarize energy transformation and how the Law of Conservation of Energy applies

	Demo: Bowling Ball, Items on a shelf. 

            Rubberband Activity 

            Water behind the Dam 

Smartboard: List of ideas 

Picture Talk 

Smartboard transformations 

Guided notes 

Wordshoot 

STC Kit,  Brain Pop, Smartboard Activities and Interaction, Science Terms (Vocabulary), Energy Charades, Purple Cow video 
	Smartboard

6th Grade textbook

SC Standards

Student Notebook

Magnets and Motors Kit

Support document websites

United Streaming



	
	6-5.3 6-5.3   Explain how magnetism and electricity are interrelated by using descriptions, models, and diagrams of electromagnets, generators, and simple electrical motors.

It is essential for students to know that magnetism is the force of attraction or repulsion of magnetic materials. 

It is not essential for students to know components of generators or motors, the difference between AC and DC generators, or the function of a transformer. Understanding of how a magnetic field is produced is also not essential. 


	Magnetism
Attraction

Repulsion

Magnetic field

Magnet

Interrelated

Devices
Electromagnets

Stationary

Rotating magnets

Turbines

Simple electric motors

Poles of a magnet

Interrelated
Function and Structure is a big idea

	Magnetism through objects

Sketches

Hands on w/ magnetism

Written

Exit tickets

Warm-ups

· Explain how electricity and magnetism are interrelated …..

· Construct a cause-and-effect model….

· Interpret diagrams of electromagnets, generators, or electric motors showing….

· Summarize information about how electricity  and magnetism are interrelated

· Compare devices based on how they interrelate electricity and magnetism

· Recognize devices based on their functions


	Magnets and motors kit 

Magnetic racers 

Building a circuit: create magnetism: manually 

Identifying the source 

Guided Notes 

Compass Use 

Materials in a bag: Magnetic? 

STC Kit, Venn Diagrams, Cause and Effect Models, Science Terms (Vocabulary), Drawing and labeling electromagnet diagrams, Internet Electromagnet sites 
	SC Standards

6th Grade textbook

Science Notebook

Magnets and Motors kit

Support document websites

United Streaming
http://www.einsteinproject.org/einstein/for+educators/unit+offerings/magnets+and+motors/default.asp

	
	 6-5.4     Illustrate energy transformations (including the production of light, sound, heat, and mechanical motion) in electrical circuits.

It is essential for students to know that electrical energy can be transformed to light, sound, heat, and mechanical motion in an electric circuit. 


	Production 
Conductor

Mechanical motion

Concept

 It is not essential for students to know the mechanisms of energy transformation, only that energy transformations do occur.  Students do not need to compare series and parallel circuits, know how to calculate power, or use Ohm’s Law. 


	Sketches and label

Written

Build a Circuit

Exit tickets

Warm-ups

· Illustrate energy transformations…

· Use illustrations to show the concept of energy transformations

· Recall that energy transformations can only occur when an electrical circuit is complete 

· Recognize devices used to transfer electrical energy to another form of energy …

· Infer the types of energy transformations that would occur with specific devices


	Sketch, See, Label 

Pictionary 

Building Circuits 

Virtual Lab 

Guided Notes 

STC kit, Inquiry Investigations, Smartboard Activities , Electrical Mapping, Purple Cow Videos/ songs, Journal Writing, Science Terms (Vocabulary) 
	Magnets and Motors kit

6th Grade textbook

SC Standards

Virtual Lab CD

Support document websites

United Streaming

http://www.teachersdomain.org/resource/lsps07.sci.phys.energy.heattransfer/

	
	6-5.5 6-5.5   Illustrate the directional transfer of heat energy through convection, radiation, and conduction. 

It is essential for students to know energy transfer as heat can occur in three ways: 

It is not essential for students to know about areas of higher or lower density of fluids.  They also do not need to know about electromagnetic waves being transferred in radiation.


	Directional transfer

Conduction
Insulators

Convection

Radiation

Patterns is a big idea 


	Picture ID

Written

Newspaper Articles: ID

Exit tickets

Warm-ups

· Illustrate the directional transfer of heat energy through…. 

· Use illustrations to show the concept of heat transfer through…

· Recognize the types of heat transfer based on descriptions of how particles behave
· Classify methods of heat transfer based on how particles behave
· Infer the direction of heat transfer
· Summarize the direction of heat transfer in various types of heat transfer processes if given temperature differences
	Sketch the movement of gas, fluid, waves 

Demo: Movement of gas, fluid, waves 

Outside Observations: Simulations 

Newspaper Articles/Current Events-ID 

Smartboard simulations 

Guided Notes 

Review of previous Foss Weather and Water Kit Activities, Heat Transfer foldable, Popcorn Popping demonstration of Heat Transfers, Streamline Video, Brain Pop, Science Terms (Vocabulary) 

	SC Standards

6th Grade textbook

Local Newspapers

Support document 

Websites

United Streaming

	
	6-5.5 6-5.6   Recognize that energy is the ability to do work (force exerted over a distance). 

It is essential for students to know that energy is a property that enables something to do work.  

It is not essential for students to know how to calculate work using the formula of amount of force multiplied by the distance moved, or that work is measured in units of joules.  


	Energy

Work 

Force

Exerted

Evidence of energy
Spring scale

newtons


	Written

Hands On: operation of objects

Exit tickets

Warm-ups

· Recognize that energy is the ability to do work…

· Remember that work is force exerted over a distance

· Recall that force is measured in newtons

· Recognize that energy can cause things to move

· Identify situations that show work

· Recall that work is an evidence of energy


	Open your locker 

Centers: Everyday objects used 

Demo: Yard tools, school supplies 

Guided notes 

Purple Cow song Video, Smartboard Activities, Activities will integrated with Simple Machine standards, Science Terms (Vocabulary) 
	Garden and household tools

SC Standards

6th grade textbook

Support document websites

United Streaming



	
	6-5.6  6-5.7    Explain how the design of simple machines (including levers, pulleys, and inclined planes) helps reduce the amount of force required to do work.

6-1.4  Technological Design Process

It is essential for students to know that a simple machine is a device that helps reduce the amount of force required to do work. Work is done when a force (effort force) is applied over a distance.  

It is not essential for students to know the classes of levers or how to calculate the mechanical advantage of simple machines.


	Simple machine
Effort force

Lever

Fulcrum

Relative to the distance

Pulley

Inclined plane

Sloping surface

Scientific relationships
	Build a machine: operate/explain

Written

Technological Design Project

Exit tickets

Warm-ups

· Explain how the design of simple machines….
· Construct a cause-and-effect model which shows how the design of simple machines….

· Recognize that simple machines can be designed to reduce the force needed to move an object

· Interpret a diagram showing different designs of the same simple machine to determine which would reduce the amount of force the most based on their designs

· Summarize the relationship between the design of the simple machine and the reduction in force required to move an object

Technological Design

Process


	Read Alouds: Simple Machines 

Operation of Class (SET) machines 

Guided notes 

Sketches of machines at work 

Mystery Machines: Build machines 

Technological Design in the classroom 

Infomercials 

Smartboard Lab 

Group Project/Presentation on the building of their own Simple Machines,   Streamline Video, Smartboard Activities, Brain Pop, Journal writing, Science Terms (Vocabulary), Diagrams and explanations, RAFT 
	Levers and Pulleys kit

SC Standards

6th grade textbook

Mystery Machines

Technological Design

Infomercials

Support document websites

United Streaming

	
	6-5.2 6-5.8   Illustrate ways that   simple machines exist in common tools and in complex machines.

It is essential for students to know how simple machines, such as levers, pulleys, inclined planes (ramps, wedges, screws) and wheel and axles are found in common tools and in complex (compound) machines.  
It is not essential for students to know which classes of levers are in common tools or complex machines. 


	Complex (compound) machines
Fixed…attached to a structure

Moveable … not attached to a structure

Wedges

Wheel and axles


	Written

Warm-ups

Exit ticket

Build and explain

Choose a tool

· Illustrate ways that simple machines exist…..

· Use simple machines…

· Identify the types of simple machines that are found in common tools and in complex machines

· Interpret a diagram of common tools or complex machines to identify the simple machines present

· Exemplify common tools that are simple machines

· Exemplify the use of simple machines in everyday life
	Read alouds: Complex Machines, Bob the Builder 

Hands On: Household tools/ID 

Mystery Machines 

Sketch and id the operation 

Guided notes 

Web Quest in Media Center, Group Project/Presentation on Simple Machines, Simple Machine Scavenger Hunt of School Grounds 


	Levers and Pulleys kit

SC Standards

6th grade textbook

Mystery Machines

Support document websites

United Streaming
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