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	Science Curriculum Framework: Grade 5

	Topics:  Heat Energy, Kinetic or Potential Energy, Electrical Circuits, Interaction of Light and Matter 

               (Instructional Days 100 - 126)

	Big Idea: Unifying Concept - Energy Transformations 

Energy transformations are inherent in almost every system in the universe—from tangible examples at the elementary level, such as heat production in simple earth and physical systems to more abstract ideas beginning at middle school, such as those transformations involved in the growth, dying and decay of living systems. The use of models to illustrate the often invisible and abstract notions of energy transfer will aid in conceptualization, especially as students move from the macroscopic level of observation and evidence (primarily elementary school) to the microscopic interactions at the atomic level (middle and high school levels). 

Academic Expectations 

2.1 Students understand scientific ways of thinking and working and use those methods to solve real-life problems.

2.2 Students identify, analyze, and use patterns such as cycles and trends to understand past and present events and predict possible future events. 
2.3 Students identify and analyze systems and the ways their components work together or affect each other.
2.4 Students use the concept of scale and scientific models to explain the organization and functioning of living and nonliving things and predict other characteristics that might be observed.  

	Content
	Activities/Resources

What effective instructional activities and suggested materials could be used to teach this content?

	National, State and Local Standards

What skills, concepts, and understandings do students need to learn and be able to do?
	Core Content for Assessment

What do students need to understand and be able to apply to new situations?
	

	Enduring Knowledge

Students will understand that

· energy can have many different forms and be contained in many different substances. Evidence of energy transfer may be observed in a wide variety of systems.

· energy from the sun flows through space to reach the earth. Solar energy provides the driving force for many of the changes that happen on the Earth’s surface.

· electrical circuits transfer energy and can produce heat, light, sound, and magnetic effects. They can be used for different purposes by rearranging their components.

· light interacts with matter in predictable ways that can be discovered through investigations.

· in a closed system, warm objects will cool and cool objects will warm until they are all the same temperature.

· if the results of an investigation are unexpected, it is good to make new observations. If those observations continue to be unexpected, different ideas should be considered to explain the results.

Skills and Concepts

Students will

· classify energy phenomena (e.g., heat/thermal energy, electrical energy, energy of position) as kinetic or potential and use observations and evidence to describe the transfer of energy occurring in simple systems

· describe solar energy and how it impacts physical and biological systems on Earth

· design and conduct investigations/experiments to determine the effects of altering variables within electrical circuits and to draw conclusions about the transfer of energy (e.g., heat, light, sound, and magnetic effects ) within a system

· design and conduct investigations/experiments to identify predictable patterns of interaction between light and matter (e.g. some materials are more reflective, different liquids refract differently, effects of multiple or differing light sources)
	Heat Energy

SC-05-4.6.5 Students should understand that heat energy moves in predictable ways, flowing from warmer objects to cooler ones, until both objects reach the same temperature. By examining cause and effect relationships, consequences of heat movement and conduction can be predicted and inferred.
	

	
	Kinetic or Potential Energy

SC-05-4.6.1 Students will

· classify energy phenomena as kinetic or potential;

· describe the transfer of energy occurring in simple systems or related data.

Energy can be classified as kinetic or potential. Energy is a property of many substances and energy can be found in several different forms. For example, chemical energy as found in food we eat or in the gasoline we burn in our car. Heat, light (solar), sound, electrical energy and the energy associated with motion (called kinetic energy) are examples of other forms of energy. Objects can also have energy simply by virtue of their position (called potential energy). Energy is transferred in many ways. Simple systems should be observed, and relevant data collected, in order to describe the transfer of energy occurring.
DOK 2
	

	
	Electrical Circuits

SC-05-4.6.3 Students will

· draw conclusions about the transfer of energy within models/representations of electrical circuits as evidenced by the heat, light, sound, and magnetic effects that are produced;

· describe changes within the system that would affect the transfer of energy.

Electrical circuits provide a means of transferring electrical energy. This transfer can be observed and described as heat, light, sound, and magnetic effects are produced. Models and diagrams can be used to support conclusions and predict consequences of change within an electrical circuit. DOK 3
	

	Content Vocabulary: 

What terms could students use to clarify communication about this content? 
	conduction, electrical circuit (produces heat, light, sound, magnetic effects), energy (kinetic, potential, transfer of), model, system 

	
	Interaction of Light and Matter

SC-05-4.6.4 Students will identify predictable patterns and make generalizations about light and matter interactions using data/evidence.

Light energy interacts with matter by transmission (including refraction), absorption, or scattering (including reflection). Questions related to these phenomena should drive the design of simple investigations that will yield evidence of the predictable patterns associated with these interactions. DOK 3
	

	Content Vocabulary: 

What terms could students use to clarify communication about this content?
	absorption, light, matter, transmission (including refraction), scattering (including reflection),

	Process Vocabulary: 

What terms could students use to clarify communication about scientific skills and concepts?
	classify, collect data, communicate, design experiment, form hypothesis, identify variables, infer, measure, observe, organize data, predict  

	Assessment:

How will students be assessed to find out what they already know and what they’ve learned?
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