
SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL 
PLANNING GUIDE

	Content Area
	Sixth Grade Science

	Recommended  Days of Instruction:  1
	(one day equals 55 min)

	Standard(s) addressed:  6-5

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

	Energy and Work

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

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


	SC Science Standards Support Document
https://www.ed.sc.gov/apps/cso/standards/supdocs_k8.cfm
SC ETV Streamline 
http://etv.streamlinesc.org
Work, Energy and the Simple Machine: Work and Energy

http://player.discoveryeducation.com/index.cfm?guidAssetId=78164F67-7380-48D9-916F-2A5FC8954090&blnFromSearch=1&productcode=US
Segment 1: Work Defined:
Work is explained and defined with a variety of examples 
Segment 2: Energy Defined: Energy is explained and defined with a variety of examples 

Getting to Know Energy

http://player.discoveryeducation.com/index.cfm?guidAssetId=FD5D90B6-3C2F-4651-A32E-495045ECC2BA&blnFromSearch=1&productcode=US
Segment 2:  “What Is Energy?”

Defines and gives examples of energy and basic vocabulary related to energy.  

Segment 3 “Work”

Defines work and how energy and work are related.  
BBC

http://www.bbc.co.uk/schools/scienceclips/ages/10_11/forces_action.shtml
This website gives students the opportunity to experiment with forces. An online quiz assesses basic concepts about forces.
Intel

http://www97.intel.com/en/ProjectDesign/UnitPlanIndex/InventAMachine/
Intel Teach to the Future Unit in which students study the concepts of force, motion, and work as they analyze simple machines. They study the simple machines in complex machines, and track the transfer of force from input (effort) to output (work). In a design challenge, students become inventors and identify work they want to perform, and invent a laborsaving machine to do the job. The design steps of planning, drafting, construction, troubleshooting, and reliability testing are followed before students unveil their wonderful inventions to an awed crowd.


	See Module 6-5.6

	From the SC Science Standards Support Document
The objective of this indicator is to recognize that energy is the ability to do work (force exerted over a distance); therefore, the primary focus of assessment should be to remember that work is force exerted over a distance.  
However, appropriate assessments should require students to recall that force is measured in newtons (N); recognize that energy can cause things to move; identify situations that show work; or recall that work is an evidence for energy.  


Sixth Grade
Science Module 

6-5.6
Conservation of Energy

Lesson A

From the South Carolina Science Support Document:
Indicator 6-5.6:  Recognize that energy has the ability to do work (force exerted over a distance).  
Taxonomy level of indicator:

Remember Conceptual Knowledge (1.1-B)

Previous/Future Knowledge:

In 3rd grade (3-5.3), students explained how the motion of an object is affected by the strength of a push or pull and the mass of the object.  In 5th grade, students illustrated the affects of force on motion (5-5.1) and explained how a change of force or a change in mass affects the motion of an object (5-5.6).  Students have not been introduced to the concept of work in previous grades.  They will further develop the concept of work in 9th grade Physical Science (PS-6.3).

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

· Work means to (1) apply a force to an object over a distance, and (2) the object moves in response to the force.  

· If something has the ability to cause a change in motion, it is has energy.

· Energy can cause work to be done, so when we see work done, we see evidence of energy.

An evidence of energy is when work is being done.  For example:

· When a toy car at rest is pushed, work is done on the car if it moves.  This work (or movement) is evidence of energy.  

· When a fan is connected to an electric circuit, it moves, so work was done on the fan.  This work (or movement) is evidence of energy.

· When an object is lifted, it moves, so work is done on the object.  This work (or movement) is evidence of energy.

A spring scale is used to measure force.  Force (including weight) is measured in SI units called newtons (N).
It is not necessary 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 iin units or joules.
Assessment Guidelines:

The objective of this indicator is to recognize that energy is the ability to do work (force exerted over a distance); therefore, the primary focus of assessment should be to remember that work is force exerted over a distance.  However, appropriate assessments should require students to recall that force is measured in newtons (N); recognize that energy can cause things to move; identify situations that show work; or recall that work is an evidence for energy.
Teaching Indicator 6-5.6:   Lesson A - “Energy and Work”
Instructional Considerations:

This lesson is an example of how a teacher might address the intent of this indicator.  The STC kit Energy, Machines and Motion and FOSS Levers and Pulleys provide an opportunity for conceptual development of the concepts within the standard. In previous grades students have examined the motion of an object based on a push or a pull (grade 3) and how force affects the motion of an object in grade 5. In this indicator they look at the relationship between energy and force. If students have not been introduced to the spring scale through the use of Inquiry Indicator 6-1.1, plan to use it prior to the investigation or as an introduction to the activity.
Preparation for the Lesson:
Obtain materials needed for investigation.  Caution:   Test each of the materials selected to make sure they can be easily measured with the spring scale.  The objects to be measured must not exceed a force of 10N or the spring scale will be damaged.
Misconceptions:
Students are working with forces here and need to be reminded that even when we are sitting still the force of gravity is pulling us; however, in order for work to be done, the force must move an object through a distance.  They often believe that force is a property of an object and when the object runs out of force it stops moving. Students have difficulty identifying the direction in which a force is acting.  They often believe that any force times any distance is work.  
Safety Note:  Students should follow all classroom safety procedures. If you have already introduced spring scales to the students, remind them to use them correctly. If you decide to use the rubber bands, instruct students on proper use and consequences.
Lesson time:

2 Days (1 day equals 55 minutes)
Materials Needed: 
Streamline videos:  “What is Work” and/or “Getting to Know Energy”
Spring Scales

Small objects such as toy cars, blocks of wood (See caution above)  
Ramps (or wood and supports such as blocks)
Books to support ramps
Focus Question:

What is the relationship between energy and work?

Engage:
1. Ask students to use their notebooks and list as many examples of work as they can.  

2. Have them share some of their examples and record them on the board.
3. Provide each student with a rubber band or binder clip. 

4. Tell them that as the rubber band or binder clip lies on their desk/table the force of gravity is pulling on it.  

5. Ask them to use a force to stretch the rubber band or open the binder clip.

6. Ask them to explain why stretching the rubber band or opening the clip illustrates a force on the rubber band (they are pulling the rubber band or pushing inward on the binder clips to open it).

7. Remind them that they learned in 3rd grade that a push or pull is a force and that when forces are applied to objects, they move.

8. Tell them that work is done when energy is used to move an object through a distance.

9. Ask them when work occurred:  with the rubber band/binder clip lying on the table or when they stretched the rubber band or opened the binder clip?

10. Ask them to return to their brainstormed list and strike through any examples that they do not think represent work being done.

11. Tell them that they will be experiencing the use of energy to do work as they complete this lesson applying a force to a small object to make it move through a distance.
Explore:
1. Note to Teacher: The use of the Spring Scale is new for 6th graders. If you have not already used Inquiry Lesson 6-1.1 to familiarize students with the use of the spring scale and Triple Beam Balance, do so now.   Students need to understand how to use and read a spring scale and use a Triple Beam Balance prior to completing the activity. 
2. When you are confident that students understand the use of the spring scale, provide them with the materials needed per group to investigate the force used to do work.  (ramp, toy cars, wood blocks, spring scale)

3. Tell them that they will to measure the force needed to move various objects up a ramp. In order to measure force and compare the force needed to move different objects they will also need to know the mass of each of the objects.
4. Make sure their plan includes a procedure for measuring mass of each object with a Triple Beam Balance.

5. Provide time for each group to talk about and design an investigation to compare the force needed to pull various objects up the ramp.  (Students should write a hypothesis, and procedure and determine how they will obtain and record data).  Data charts/tables and graphs should compare the amount of force in Newtons needed to move each object through a distance (up the ramp—force applied and distance moved). 
6. Have students identify the dependent and independent variables.

7. Have students have their plan approved and then provide time for them to complete the investigation and collect their data.

8. Have students compare the force needed to move the object by writing a conclusion that provides evidence for their findings.

9. Ask students to identify the energy source, the force and the work that was done.

Explain:
1. Ask the student groups to share their investigation and what they learned. 

2. Make sure they talk about not only what they did but how it represented work. (When the toy car was pulled up a ramp, it moved through a distance.  Energy was used to pull the car up the ramp.  The amount of energy (force) was measured in Newtons.  Because the car was moved through a distance work was done.)
3. Provide the students with examples that include examples of work and examples where work does not occur. (lifting their book bags onto their desk, pushing against a wall, pitching a baseball to a batter, walking while carrying a chair, etc)
4. Ask them to classify them as Work/Not Work and to be prepared to provide an explanation for their classification.

5. Whole class share.  Make sure they are identifying the force (energy source) and the evidence for work.  (Example: Person throws a baseball.  Energy source = person; Work done because baseball moves through the air from the batter to the pitcher).  (Non-example:  A person pushes against a wall.  Energy source = person; no work being done because the wall does not move.)

6. Use the Streamline Video(s): Streamline Segment: “Work, Energy and Simple Machines”  and

7. Another helpful Streamline video is “Getting to Know Energy”.  Segment 2 “What Is Energy?” (01:50) and segment 3 “Work” (2:36) to review the relationship between energy and work.

Extend:  
1. Provide students with class time and resources and have them find a picture illustrating work being done.

2. Have them reproduce the picture (cut out/copy/draw, etc.) the picture in their notebooks and write a paragraph describing how it demonstrates work.
a. What is occurring, how does it relate to work and how you know work is being done, the force and direction of movement in the picture and the transformation of energy that is occurring (initial type of energy and type being transformed into)-see Indicator 6-5.4 if needed.

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)





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





Other indicators addressed:  


6-1.1: Use appropriate tools and instruments (including a spring scale, beam balance, barometer, and sling psychrometer) safely and accurately when conducting a controlled scientific investigation.


6-1.4:  Use a technological design process to plan and produce a solution to a problem or a product (including identifying a problem, designing a solution or a product, implementing the design, and evaluating the solution or the product).
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