
SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL 
PLANNING GUIDE

	Content Area
	Sixth Grade Science

	Recommended  Days of Instruction: 2
	(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

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


	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: Compound Machines
http://player.discoveryeducation.com/index.cfm?guidAssetId=1AF35E04-A932-49EF-B7DE-EE66E0B32066&blnFromSearch=1&productcode=US
The six simple machines can be found in use in very complicated machines. The six simple machines are the basis for all other machines. Examples of compound machines, machines that use two or more simple machines, are presented and analyzed.
Simple Machines
http://www.edheads.org/activities/simple-machines/
This website contains a variety of interactive activities about Simple Machines. Explore a house and a tool shed to discover simple machines.

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 inventions to an awed crowd.

NASA

http://exploration.grc.nasa.gov/education/rocket/Talks/SimpleMacSpace.ppt
This powerpoint from the NASA web site includes some of NASA’s machines that use simple machines.  

	See Module 6-5.8

	From the SC Science Standards Support Document

The objective of this indicator is to illustrate ways that simple machines exist in common tools and in complex machines; therefore the primary focus of assessment should be to illustrate simple machines that are part of simple tools and of complex machines using pictures, diagrams, or word descriptions.  
However, appropriate 
assessments should also 
require students to 
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; or 
exemplify the use of 
simple machines in 
everyday life.  



Sixth Grade
Science Module 

6-5.8
Conservation of Energy

Lesson A

From the South Carolina Science Support Document:

Taxonomy level of indicator:

Understand Conceptual Knowledge (2.2-B)

Previous/Future Knowledge:

Students have not been introduced to the concept of simple machines in previous grade levels.  

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.  For example:

Levers

· Levers that have the fulcrum between where the effort force is applied and the weight is located can be found in tools, for example, scissors (two levers working together) and crowbar.

· Levers that have the fulcrum on the end and the effort is applied in the middle to lift a weight on the other end can be found in tools, for example, tweezers (two levers working together) or a broom.

· Levers that have the fulcrum on the end and the effort force are applied on the other end to lift a weight in the middle can be found in tools, for example, a wheelbarrow, or a bottle opener.

Pulleys

· Pulleys that are fixed, meaning that they are attached to a structure, can be found on the top of a flag pole and on window blinds.

· Pulleys that are moveable, meaning that they are not attached to a structure, can be found on construction cranes and as part of a block and tackle system.

Inclined planes

· Inclined planes with a sloping surface can be found as ramps on a truck or wheelchair ramp and stairs.

· Inclined planes that are wedges, one inclined plane or two back-to-back inclined planes that can move are found as knife blades or nails.

· Inclined planes that are wound around a post or cylinder are called screws.  Screws can be found in bolts and jar lids.

Wheel and axles

· Wheel and axles consist of two circular objects: a central shaft, called an axle, inserted through the middle of a wheel. 

· Wheel and axles can be found as door knobs, steering wheels, screwdrivers, gears, and bicycles wheels. 

Complex machines

Complex machines, also known as compound machines, consist of two or more simple machines.  Examples may include: 

· scissors consisting of two levers and two inclined planes (wedges); 

· a fishing pole consisting of a lever, a wheel and axle and a pulley; 

· a bicycle consists of levers (handlebars and handbrakes), wheel and axles (gears, wheels, and pedals), and a number of screws.
It is not essential for students to know which classes of levers are in common tools or complex machines.

Assessment Guidelines:
The objective of this indicator is to illustrate ways that simple machines exist in common tools and in complex machines; therefore the primary focus of assessment should be to simple machines that are part of simple tools and of complex machines using pictures, diagrams, or word descriptions.  However, appropriate assessments should also require students to 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; or exemplify the use of simple machines in everyday life.
Teaching Indicator 6-5.8:   Lesson A - “Looking for Simple Machines”
Instructional Considerations:

This lesson is an example of how a teacher might address this indicator. The Science and Technology kit Energy, Machines and Motion provides an opportunity for conceptual development of the concepts within the standard.

In Lesson A, B, and C of Indicator 6-5.7, students investigated simple machines (levers, pulleys, and inclined planes) and how they reduced the amount of work done.  In this lesson, they will be asked to illustrate ways simple machines exist in common tools and in complex machines.  Since students have not had simple machines prior to this grade level, you might want to use this lesson and introduce them to simple machines prior to working with them in Lessons 6-5.6 and 6-5.7.
Preparation for the Lesson:
Obtain materials or pictures of materials.
Misconceptions:  
· Linking Work with energy. Energy is the ability to do work
· Students Thoughts:  

· It takes energy to do work.

· Exerting a force on something and not moving it is still work.

Safety Notes:  
Safety must be emphasized at the beginning of the school year and reinforced with every lab activity.  Students should understand that safety is everyone’s responsibility.

Lesson time:

2 Days (1 day equals 55 minutes)
Materials Needed: 
Collection of simple machines or pictures of simple machines.

Levers:  scissors, crowbar, tweezers, broom, bottle opener, wheelbarrow

 Locate the fulcrum on each lever.

Pulleys:  flag pole, toy construction crane

Inclined Planes: truck ramp, stairs, wedge, nail, knife, screws, jar lids

Wheel and Axles: door knobs, steering wheel, bicycle wheels

Complex Machines: 
which have 2 levers and two inclined planes (wedges)

Fishing pole which has a lever, wheel and axle, and a pulley

Essential Question:

How are simple machines used in common tools and in complex machines?

Engage: 
1. Remind students that in Lesson A of 6-5.6 they used energy (a force) to pull the toy cars and other objects up a ramp.  They were doing work.  In Indicator 6-5.7, Lessons A, B, and C they investigated how levers, pulleys and inclined planes reduced the force making work easier. They were using simple machines.  As they learned in the previous lessons, simple machines like these reduce the amount of force needed to do work. Important:  If you are using this lesson prior to lesson 6-5.6, then begin with # 2 below.
2. In groups, have students brainstorm a list of machines that they might find around their house or in the classroom (objects that make work easier-- (scissors, can opener, pencil sharpener, handicapped ramp, etc.)  If students need help, show them some of the items you’ve gathered or pictures of these items.

3. Share whole group and scribe a list on the board.

4. Tell students that these are examples of simple or complex machines.
5. Tell them that during this lesson they will be investigating some of the common simple machines and how simple machines are used in complex machines.

Explore:

1. Remind the students of the three simple machines they worked with in lessons A, B, and C in Indicator 6-5.7 (levers, pulleys and inclined planes) or introduce these with pictures. 
2. Tell them that these are three of the 4 groups of simple machines they will be investigating.  

3. Introduce wheels and axles as the fourth group.
4. Provide each group with items or pictures of items that represent simple machines.  
5. Have each group examine the items/pictures and classify them based on the type of inclined plane they represent.

6. Circulate and help students where needed using the support document for background information.

7. Tell students that not all machines are simple machines.  Ask them to think of a machine that is a complex machine (one that contains more than one simple machine). A good example is the bicycle.

8. Have them share the machine they are thinking of and explain why it is a complex machine.

9. Show pictures of complex machines and have students identify the simple machines that are found in it. (scissors, fishing pole, bicycle, etc.)

10. Have student pairs take a walk around the school and find 1-2 examples of each type of simple machine and at least 1 example of a complex machine.  Have them list them in their notebook and indicate the type of machine they represent. See support document. If digital camera(s) available, then allow students to use these to take pictures of machines they find.
Door knob (wheel and axle); jar lids (screws-- inclined planes); flag pole (pulley); broom (lever); knife blades (wedge—inclined plane)
Explain: 
1. Pair student groups with another group to form a group of 4.  
2. Allow time for each group to share their list/pictures with their new partners.
3. Prepare 8 cards (index cards will work fine) labeled with the following:  levers, pulleys, inclined plane, wheel and axle, wedge, screw, complex machine, simple machine.

4. Shuffle the cards.

5. Have a student select a card from the group. Read the card to the class.

6. Tell the students that they will have time to talk about the type of machine represented by the card and answer the following questions:  What is an example of this type of machine?  Why?  Is it a simple or complex machine? How is this machine used/helpful to us?

7. Select a group to share.

8. Continue pulling cards and having students share until you feel each group has had an opportunity to respond and all students can name an example of each type of machine.

9. Use VVWA (Visual and Verbal Word Association) to allow students to share their knowledge about simple and complex machines. 
10.  Form 5 cooperative groups and assign one of the types of simple machines to 4 groups. Assign complex machines to the final group (group 5).
11. Provide each group with the following directions or model this strategy if it is the first time you have used it.
VVWA:  

a. Groups of students are provided with a piece of chart paper or newsprint.  

b. Chart paper is divided into 4 quadrants.

c. Student groups are assigned one of the types of simple machines or the term complex machines.

d. As a group, have students complete the chart by placing the name of the machine in one quadrant, a definition of that machine in another quadrant, a visual representation of the machine in the third quadrant and a personal association or characteristic in the final quadrant.

e. Share posters with class.

     12. Listen for misconceptions or misinformation/examples as students report 
out. Use support document where needed.
Extend: 

1. If you have not used the NASA powerpoint and pictures, you might want to use it here.  The powerpoint from the NASA web site includes some of NASA’s machines that use simple machines.  Use the last 10 slides with these machines pictured and have students identify at least 1 simple machine found in each of these complex machines.
a. http://exploration.grc.nasa.gov/education/rocket/Talks/SimpleMacSpace.ppt
2. Suggested Streamline Video: Work, Energy, and the Simple Machine: Compound Machines ETV Streamline SC
a. This program shows how the six simple machines can be found in use in very complicated machines. The six simple machines are the basis for all other machines. Many examples of compound machines, machines that use two or more simple machines, are presented and analyzed. (6-5.8) 0:00 to 15:00

3. If you have a promethean board, this site might be useful:
a. Show the lesson on Promethean Planet: “Simple Machines Intro” or “Simple Machines”.  They both review the types of simple machines.
4. See Anderson 5 Curriculum:  Have students create flipbook on simple machines and/or write about what a day in their life would be like without a simple machine.

5. Complete activity:  Putting all the Pieces Together: Simple Machines from Anderson District 5 Curriculum.
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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 6-5.8: Illustrate ways that simple machines exist in common tools and in complex machines.
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