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Career, Technical, & Agricultural Education







PATHWAY:  
Energy Systems
COURSE:  

Energy and Power Technology
UNIT 5: 

ENGR-EP-5 Storing Energy
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Annotation: 
Students will research and design an egg drop device and determine each of the types of energy throughout the egg dropping and the process in which energy is stored and then transferred.  
Grade(s):  

	
	9th

	x
	10th

	x
	11th

	x
	12th


Time:  
10 Hours
Author: 
Christie Schmitt and Andrew White 
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-1: 
Students will utilize the ideas of energy, work, power, and force to explain how systems convert, control, transmit, and/or store energy and power. 
a) Describe processes by which energy stored in a system may be used to do work. 

c) Determine the amount of work done by or on a system. 

GPS Academic Standards:
SPS7 
Students will determine relationships among force, mass, and motion. 
b. Apply Newton’s three laws to everyday situations by explaining the following: 
Inertia, Relationship between force, mass and acceleration, Equal and opposite forces 
SPS8 
Students will relate transformations and flow of energy within a system. 
b. Investigate molecular motion as it relates to thermal energy changes in terms of conduction, convection, and radiation. 
SP1
Students will analyze the relationships between force, mass, gravity, and the motion of objects. 
d. Measure and calculate the magnitude of frictional forces and Newton’s three Laws of Motion. 
SP3 
Students will evaluate the forms and transformations of energy. 
a. Analyze, evaluate, and apply the principle of conservation of energy and measure the components of work-energy theorem by describing total energy in a closed system. 
identifying different types of potential energy. calculating kinetic energy given mass and velocity. Relating transformations between potential and kinetic energy. 

f. Analyze the relationship between temperature, internal energy, and work done in a physical system. 
g. Analyze and measure power. 
MM3P1 
Students will solve problems (using appropriate technology). 
b. Solve problems that arise in mathematics and in other contexts. 
c. Apply and adapt a variety of appropriate strategies to solve problems. 
MM3P4 
Students will make connections among mathematical ideas and to other disciplines 
c. Recognize and apply mathematics in contexts outside of mathematics. 
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 are 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. 
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Enduring Understandings: 
Energy is expressed in many ways. Energy affects everything, living and not, because everything has an energy. We can understand the consequences of an egg drop and can learn how to control the outcome. By controlling the outcome of the movement and momentum gained by an object succumbing to gravity, we can reduce damages effectively protecting or pinpointing where the impact will happen. 
Essential Questions: 
· Where can you find energy systems?

· What types of energy are represented in an egg drop?
· How is energy stored in an egg drop?

· How is energy transferred in an egg drop?
· How do you prevent an egg from cracking when it is dropped?  
Knowledge from this Unit:  
Students will be able to: 
· Identify and explain energy storage and transfer in an egg drop 
· Recognize the types of energy expressed in an egg drop

Skills from this Unit:  
Students will be able to:
· Design an egg drop device.

· Construct an egg drop device.
· Apply energy sources to an egg drop device.  
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Assessment Method Type: 
	
	Pre-test

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

	
	__ Quizzes/Tests

__ Unit test

	x
	Group project

	x
	Individual project

	x
	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

	
	Dialogue and Discussion

	
	__ Student/teacher conferences
__ Partner and small group discussions

__ 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

	
	Post-test


Assessment Attachments and / or Directions: 
NONE

[image: image5.jpg]% LESSON PLANS




•
LESSON 1: Introduction and Preparation

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

ENGR-EP-1: 
Students will utilize the ideas of energy, work, power, and force to explain how systems convert, control, transmit, and/or store energy and power. 
a) Describe processes by which energy stored in a system may be used to do work. 

c) Determine the amount of work done by or on a system. 
2. Review Essential Questions. Post Essential Questions in the classroom. 
·  Where can you find energy systems?
3. Identify and review the unit vocabulary. Terms may be posted on word wall.

	Potential energy 
	Kinetic energy 
	Thermal energy 

	Work 
	Non conservative forces  
	


4.      Show the video on wind turbines.
http://www.eere.energy.gov/basics/renewable_energy/wind_turbines.html#video_wind_turbines
5.      Separate the students into groups and assign each group an energy system.

6.      Have the students research the energy system and give a presentation about that system.

7.      Summary

· Have the students do the Pre-lab Worksheet for homework
LESSON 2: 
Introduction to the Egg Drop

1.     Review Essential Questions. Post Essential Questions in the classroom
· How do you prevent an egg from cracking when it is dropped?  

2.     Demonstration

· Begin class by asking –How does energy relate to an egg drop device? 
· Consider having one or two examples to show, or couple of pictures of past examples.
3.     Preparation

· Have students select their partners.  Give each team a copy of the Egg Drop Lab Instructions Handout.  Discuss the process and rules with the students.

4. Research and Design

· Students should research and construct an egg drop device.  They should apply the ideas of energy to their egg drop devices.  
5. Construction
· Students should create a plan for their egg drop device and construct the device.  
6. Summary

· Review the ideas of energy that will be applied when the device is dropped.
LESSON 3:  Egg Drop Test Day

1.
Review Essential Questions. Post Essential Questions in the classroom. 
· How do you prevent an egg from cracking when it is dropped?  
· What types of energy are represented in an egg drop?
2.
Continue the lesson while the students finish making the egg drop devices and ask questions about why they chose to use the materials that they are using and why they chose the design that they are using.
3.      Test the egg drop devices according to the procedures laid out in the Egg Drop Day Procedures Handout. 

4.       Summary

· After the devices have been tested then again review the ideas of energy that were applied in the test drop.
LESSON 4:  Post Egg Drop Lab Day

1.
Review Essential Questions. Post Essential Questions in the classroom. 
· How is energy stored in an egg drop?

· How is energy transferred in an egg drop?
2.
Calculations.

Use the Egg Drop Lab Worksheet and have students calculate the math for the energy and work as it relates to their egg drop device.  
3.      Summary

· Review the lab worksheet and go over the calculations for energy and work.
•
ATTACHMENTS FOR LESSON PLANS:
Egg Drop Lab Instructions Handout

Energy Systems Presentation Handout

Energy Systems Presentation Rubric

Pre Lab Worksheet
•
NOTES & REFLECTION: 
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Culminating Unit Performance Task Title:
Egg Drop Lab
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 

The students will design and construct a device that should protect a raw egg from breaking when dropped from the top of the school.  This will help demonstrate ideas like potential, kinetic and thermal energy.
Attachments for Culminating Performance Task:
Egg Drop Day Procedures Handout

Egg Drop Lab Instructions Handout

Egg Drop Lab Worksheet
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Web Resources:
http://www.csun.edu/~sb4310/The%20Amazing%20Egg%20Drop.htm
http://www.schools.utah.gov/CURR/Science/sciber00/8th/forces/sciber/potkin.htm
Materials & Equipment: 
· Computer with internet access
· Projection Equipment
Possible Materials could include:

Straws


Balloons


Paper


Cardstock


Paper Towel Holders


String


Rubber Bands


Masking Tape


Gauze


Cans or Bottles
Other Tools and Equipment:


Scissors


Sharpies


Rulers


Soap and Water for clean up



Calculators on the last day

21st Century Technology Used: 
	X
	Slide Show Software
	
	Graphing Software
	
	Audio File(s)

	
	Interactive Whiteboard
	
	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
	
	Website
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