	OCEAN COUNTY SCIENCE
CURRICULUM

	Content Area:  Science

	Course Title:   Grade 4 Science (5 Units)
	Grade Level:  4

	

	
	Ecosystems

	
	September/October
	

	

	
	Body Systems

	
	November/December
	

	

	
	Astronomy 

	
	January/February
	

	

	
	Light, Heat, and Electricity

	
	March/April
	

	

	
	Climate and Weather

	
	May/June
	

	

	

	Date Created: 

July 14, 2010
	

	Board Approved on:
	


	OCEAN COUNTY SCIENCE CURRICULUM
Unit Overview 

	Content Area: Physical Science 

	Unit Title: Light, Heat, & Electricity Unit 4

	Target Course/Grade Level: 4

	Unit Summary: All objects and substances in the natural world are composed of matter. Matter has two fundamental properties: matter takes up space, and matter has inertia.  Substances can undergo physical or chemical changes to form new substances. Each change involves energy.  Knowing the characteristics of familiar forms of energy, including potential and kinetic energy, is useful in coming to the understanding that, for the most part, the natural world can be explained and is predictable.  The conservation of energy can be demonstrated by keeping track of familiar forms of energy as they are transferred from one object to another.  For further clarification see Classroom Applications at www.njcccs.org 


	Primary interdisciplinary connections: Mathematics. Language Arts, and Technology

	21st century themes: All students will develop an understanding of the natural world and the impact of technology, engineering, technological design, and the designed world, as they relate to the individual, global society, and universe.  For further clarification see NJ World Class Standards Introductions at www.njcccs.org 


	Learning Targets

	Content Standards

This unit will infuse the four strands of the Science Practices Standards 5.1. These include: include understanding scientific explanations; generating scientific evidence through active investigation; reflecting on scientific knowledge; and participating in science.
This unit will infuse the 21st Century Life & Careers Standard  9.1 strands A,C,F ; 9.2 strand B. These include; Critical Thinking and Problem Solving, Collaboration, Teamwork, and Leadership, Accountability, Productivity, and Ethics, and Money Management.
5.2 Physical Science: All students will understand that physical science principles, including fundamental ideas about matter, energy, and motion, are powerful conceptual tools for making sense of phenomena in physical, living, and Earth systems science.

	CPI #
	 Cumulative Progress Indicator (CPI)

	
	Physical Science

	5.2.4.A.4
	Categorize objects based on the ability to absorb or reflect light and conduct heat or electricity.

	5.2.4.B.1
	Predict and explain what happens when a common substance, such as shortening or candle wax, is heated to melting and then cooled to a solid.

	5.2.4.C.1
	Compare various forms of energy as observed in everyday life and describe their applications.

	5.2.4.C.2
	Compare the flow of heat through metals and nonmetals by taking and analyzing measurements.

	5.2.4.C.3
	Draw and label diagrams showing several ways that energy can be transferred from one place to another.

	5.2.4.C.4
	Illustrate and explain what happens when light travels from air into water.

	5.2.4.D.1
	Repair an electric circuit by completing a closed loop that includes wires, a battery (or batteries), and at least one other electrical component to produce observable change.

	

	Unit Essential Questions
· How do the properties of materials determine their use?
·    How does conservation of mass apply to the interaction of materials in a closed system?
·  How do we know that things have energy?
· How can energy be transferred from one material to another and what happens to a material when energy is transferred to it?
	Unit Enduring Understandings
Students will understand that…
· The structures of materials determine their properties.
·  When materials interact within a closed system, the total mass of the system remains the same.
· Energy takes many forms. These forms can be grouped into types of energy that are associated with the motion of mass (kinetic energy), and types of energy associated with the position of mass and with energy fields (potential energy).
· Changes take place because of the transfer of energy/action of forces.  Different forces are responsible for the transfer of the different forms of energy.

	Unit Objectives

Students will know…

      5.2.4.A.4

· Objects vary in the extent to which they absorb and reflect light and conduct heat (thermal energy) and electricity.
  5.2.4.B.1
· Many substances can be changed from one state to another by heating or cooling.
5.2.4.C.1
· Heat (thermal energy), electricity, light, and sound are forms of energy.
5.2.4.C.2

· Heat (thermal energy) results when substances burn, when certain kinds of materials rub against each other, and when electricity flows though wires. 

· Metals are good conductors of heat (thermal energy) and electricity. 

· Increasing the temperature of any substance requires the addition of energy.
5.2.4.C.3
· Energy can be transferred from one place to another. Heat energy is transferred from warmer things to colder things.
5.2.4.C.4

· Light travels in straight lines. When light travels from one substance to another (air and water), it changes direction.
5.2.4.D.1

· Electrical circuits require a complete loop through conducting materials in which an electrical current can pass.

	Unit Objectives

Students will be able to…
· Design a device to keep an ice cube from melting. Compare designs and identify patterns. 
·    Design an investigation to test the electrical             conductivity of different substances.
· Design an investigation where a variety of solids are heated to the melting point. Collect and analyze data, and evaluate evidence.
· Design an investigation where a variety of liquids are solidified.
· In groups, develop concept maps that include appliances, all the energy forms present in them, as well notes on how to detect the energy form in the appliance.
· In groups, use probeware to measure the temperature of a substance before and after rubbing it with another solid substance.  
· In groups, construct a data table that indicates temperature (measured by probeware) and the associated amount of energy put into system. 
· Investigate and describe what happens when an object of higher temperature is placed in direct contact with an object of lower temperature. 
· In groups, point a bright flash light into a clear tub of water. Draw what they observe: draw the path coming from the flashlight in the air and the path it takes through the water.  Compare this path to that of a flashlight passing through the air and through an empty clear container with only air in it.
· Make ray diagrams to explain what happens when light from the sun travels from air into a window and into a room of a house. Compare with diagrams where light from the sun travels from air into a clear pool.
· Observe light traveling through a series of different substances
· Investigate circuits that can be used to power bulbs, bells/buzzers, and small motors with dry cells.
· Relate circuits and components to symbolic representations.
· Identify the necessary components for a safely functioning simple circuit.
· Investigate the magnetic effects produced by a simple current carrying coil wrapped around an iron core, such as a nail.



	
	


	OCEAN COUNTY SCIENCE CURRICULUM
Evidence of Learning

	Formative Assessments

	· www.njcccs.org (Classroom Applications doc)
· District Wide Formative Assessments
	· 

	Summative Assessments
· NJASK4 Science Assessment
· District Wide Summative Assessments


	Modifications (ELLs, Special Education, Gifted and Talented)

· Follow all IEP modifications/504 plan
· Differentiate as needed 


	Curriculum development Resources/Instructional Materials/Equipment Needed Teacher Resources:

· Inquiry in Action: Investigating Matter through Inquiry, 3rd edition. Permission is granted in advance for reproduction for classroom use. Please include “Reprinted with permission from Inquiry in Action, Third Edition, Copyright © 2007, American Chemical Society.”
http://www.inquiryinaction.org/
· National Science Digital Library, Science Digital Literacy Maps: The Physical Setting: Conservation of Matter 

http://strandmaps.nsdl.org/?id=SMS-MAP-1332
· National Science Digital Library, Science Refreshers
http://nsdl.org/refreshers/science/
· Science Curriculum Topic Study 
Properties of Matter p. 171


	Teacher Notes:




