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Career, Technical, & Agricultural Education







PATHWAY:  
Energy Systems
COURSE:  

Energy and Power Technology 
UNIT 6: 

ENRG-EP-6 Simple Machines
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Annotation: 
Throughout this lesson students will learn about the six simple machines and how they apply to engineering. They will calculate mechanical advantage in a pulley lab activity and complete a Rube Goldberg activity using simple machines to fill a cup with water.
Grade(s):  

	
	9th

	X
	10th

	X
	11th

	X
	12th


Time:  
25 Hours
Author: 
Tim Schmitt
Students with Disabilities:

For students with disabilities, the instructor should refer to the student's IEP to be sure that the accommodations specified are being provided. Instructors should also familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation.
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GPS Focus Standards: 
ENGR-EP-2 
Students explain how simple machines are used to do work. 
a)    Calculate the mechanical advantage for different types of simple machines. 

b)    Show through calculation or build-models how simple machines affect the amount of work necessary to complete a task. 

c)    Compare and contrast the ideal and actual mechanical advantage for different types of simple machines and explain the impact of these differences in the design of a machine. 

d)    Determine the relationship of force and speed when either is changed by the advantage of a mechanical device. 

GPS Academic Standards:
SP1 
Students will analyze the relationships between force, mass, gravity, and the motion of objects. 


a)    Measure and calculate the magnitude of frictional forces and Newton’s three Laws of Motion. 

SPS7 
Students will determine relationships among force, mass, and motion. 

a)    Apply Newton’s three laws to everyday situations by explaining inertia, relationship between forces, mass and acceleration, and equal and opposite forces. 


b)    Calculate amounts of work and mechanical advantage using simple machines. 

SPS8 
Students will relate transformations and flow of energy within a system. 


a)    Investigate molecular motion as it relates to thermal energy change in terms of conduction, convection, and radiation. 

MM3P1 
Students will solve problems using appropriate technology. 


a)    Solve problems that arise in mathematics and in other contexts. 


b)    Apply and adapt a variety of appropriate strategies to solve problems. 

MM3P4 
Students will make connections among mathematical ideas and to other disciplines. 

a)    Recognize and apply mathematics in contexts outside of mathematics. 

MM3P5 
Students will represent mathematics in multiple ways. 

a)    Use representations to model and interpret physical, social, and mathematical phenomena. 

ELAALRC2 
The student participates in discussions related to curricular learning in all subject areas. 


a)    Identifies messages and themes from books in all subject areas. 


b)    Responds to a variety of texts in multiple modes of discourse. 


c)    Relates messages and themes from one subject area to those in another area. 


d)    Evaluates the merits of texts in every subject discipline. 


e)    Examines the author’s purpose in writing. 


f)     Recognizes the features of disciplinary texts. 

ELAALRC3 
The student acquires new vocabulary in each content area and uses it correctly. 


a)    Demonstrates an understanding of contextual vocabulary in various subjects. 


b)    Uses content vocabulary in writing and speaking. 


c)    Explores understanding of new words found in subject area texts. 

ELAALRC4 
The student establishes a context for information acquired by reading across subject areas. 


a)    Explores life experiences related to subject area content. 


b)    Discusses in both writing and speaking how certain words and concepts relate to multiple subjects. 


c)    Determines strategies for finding content and contextual meaning for unfamiliar words or concepts. 
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Enduring Understandings: 
The engineering world is full of simple machines and compound machines that help make jobs easier and engineered products more efficient.  Knowledge of fundamental parts of machines is essential for operation and design of larger products.
Essential Questions: 
· Why do we use simple machines?

· Why is mechanical advantage important?

· How do different pulley designs alter the mechanical advantage? 
· How can simple machines work together to perform a task?
Knowledge from this Unit:  
Students should be able to: 
· Identify the six simple machines.
· Give examples of each simple machine.

· Explain the impact of different mechanical advantages on the overall design of a machine.

Skills from this Unit:  
Students will be able to:
· Calculate the ideal and actual mechanical advantage for simple machines.

· Apply their knowledge of simple machines to accomplish a given engineering task.
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Assessment Method Type: 
	x
	Pre-test

	
	Objective assessment - multiple-choice, true- false, etc.

	
	__ Quizzes/Tests

__ Unit test

	X
	Group project

	
	Individual project

	
	Self-assessment - May include practice quizzes, games, simulations, checklists, etc.

	
	__ Self-check rubrics   

__ Self-check during writing/planning process

__ Lab Book
__ Reflect on evaluations of work from teachers, business partners, and competition judges

__ Academic prompts

__ Practice quizzes/tests

	
	Subjective assessment/Informal observations

	
	__ Essay tests

__ Observe students working with partners

__ Observe students role playing

	
	Peer-assessment  

	
	__ Peer editing & commentary of products/projects/presentations using rubrics

__ Peer editing and/or critiquing

	X
	Dialogue and Discussion

	
	__ Student/teacher conferences
__ Partner and small group discussions

_x_ Whole group discussions
__ Interaction with/feedback from community members/speakers and business partners

	
	Constructed Responses

	
	__ Chart good reading/writing/listening/speaking habits

__ Application of skills to real-life situations/scenarios

	X
	Post-test


Assessment Attachments and / or Directions: 
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•
LESSON 1: INTRODUCTION TO SIMPLE MACHINES

1.
Identify the standards. Standards should be posted in the classroom.

ENGR-EP-2 
Students explain how simple machines are used to do work. 
a) Calculate the mechanical advantage for different types of simple machines. 

b) Show through calculation or build models how simple machines affect the amount of work necessary to complete a task. 

c) Compare and contrast the ideal and actual mechanical advantage for different types of simple machines and explain the impact of these differences in the design of machine. 

d) Determine the relationship of force and speed when either is changed by the advantage of a mechanical device. 
2.
Review Essential Questions. Post Essential Questions in the classroom. 
· Why do we use simple machines?

· Why is mechanical advantage important?


3.
Identify and review the unit vocabulary. Terms may be posted on word wall.

	Lever
	Gear
	Pulley

	Screw
	Wedge 
	Inclined plane

	Mechanical advantage
	
	


4.
Administer the Simple Machines Pretest, which can be found on the Edheads website: http://www.edheads.org/activities/simple-machines/.
5.
Attention grabber: pass several objects around the room and have students try to identify the simple machine(s) in each device.  You could give students the list of the six simple machines or make them do it on their own. Items that may be used – hammer, kitchen tongs, CD case, crank toy, etc.
6.
Discussion:  discuss the students’ responses to the attention grabber.
7.
Use the Six Simple Machines PowerPoint to assist with lecturing.
Note – there is an activity built into the PowerPoint to show how a screw is an inclined plane.  You will need to gather materials for this activity.  
•
LESSON 2: CALCULATING MECHANICAL ADVANTAGE OF PULLEYS

1.
Review Essential Questions. Post Essential Questions in the classroom. 
· Why do we use simple machines?

· Why is mechanical advantage important?

· How do different pulley designs alter the mechanical advantage? 
2.     Show the Mechanical Advantage YouTube video: http://www.youtube.com/watch?v=yfAdmRJDKIc.  
3.
Complete the Pulley Lab using MA of Pulleys Handout and MA of Pulleys Record Sheet lab sheet handouts.
4.
Summary: Review the Pulley Lab with the students 

•
LESSON 3: USING SIMPLE MACHINES 

1.
Review Essential Questions. Post Essential Questions in the classroom. 
· Why do we use simple machines?

· Why is mechanical advantage important?

· How can simple machines work together to perform a task?
2.
Introduce the Rube Goldberg Project – Fill a Cup with Water using the Rube Goldberg Design Brief Handout.
Note: you can choose to provide materials or have students create their own box of materials or do a mixture of both.
3.
Give students two days to complete research on their Rube Goldberg device and submit a plan/drawing and written description and a list of materials.

4.
Give students 1-2 weeks to construct their devices and complete the written materials.

5.
Test the devices in class and lead a class discussion about the results.

6.
On the last day of the unit, give the Simple Machines Post-test, which can be found on the Edheads web site: http://www.edheads.org/activities/simple-machines/. 
•
ATTACHMENTS FOR LESSON PLANS:
Six Simple Machines PowerPoint

MA of Pulleys Handout
MA of Pulleys Record Sheet

Rube Goldberg Design Brief Handout
•
NOTES & REFLECTION: 

· If you have the equipment, you may have students create brief videos outlining their projects and describing their devices.
· The Edheads website (http://www.edheads.org/activities/simple-machines/) has interactive games that could be an enhancement option if a computer lab is available.
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Culminating Unit Performance Task Title: 
Rube Goldberg: Fill a Cup with Water 
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
Students will complete a Rube Goldberg project where they will fill a cup to a specified line determined by the teacher on a cup (3-4oz). The device should take 30 seconds from the time it begins to the time the cup is filled.  
See lesson plan for the timeline.
Attachments for Culminating Performance Task: 

Rube Goldberg Design Brief Handout
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Web Resources:
http://www.youtube.com/watch?v=yfAdmRJDKIc   
http://www.edheads.org/activities/simple-machines/ 
Materials & Equipment: 
· Computer with Internet access

· Projection equipment
· MA of Pulleys Activity: paper, markers, ring stand, pulleys, string, spring scale, weight, meter stick
· Miscellaneous materials for the Rube Goldberg activity unless the students provide them.
21st Century Technology Used: 
	X
	Slide Show Software
	
	Graphing Software
	
	Audio File(s)

	
	Interactive Whiteboard
	x
	Calculator
	
	Graphic Organizer

	
	Student Response System
	
	Desktop Publishing 
	
	Image File(s)

	
	Web Design Software
	
	Blog
	
	Video

	
	Animation Software
	
	Wiki
	
	Electronic Game or Puzzle Maker

	
	Email
	X
	Website
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