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PATHWAY:  
Energy Systems
COURSE:  

Energy and Power Technology
UNIT 1: 

ENRG-EP-1 Introduction to Energy Systems
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Annotation: 
At the beginning of this unit, students will be introduced to their personality types by completing a True Colors Assessment. Students will learn about the Engineering related CTSO TSA and how it connects to energy. Finally, students will complete a small hands-on electronics projects.  
Grade(s):  

	
	9th

	X
	10th

	X
	11th

	X
	12th


Time:  
5 Hours
Author: 
Christie 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-STEM-4.
Students will apply principles of science, technology, engineering, mathematics, interpersonal communication, and teamwork to the solution of technological problems.
a) Work cooperatively in multi-disciplinary teams.

b) Apply knowledge of mathematics, science, and engineering design.

c) Demonstrate strategies for identifying, formulating, and solving technological problems.

d) Demonstrate techniques, skills, and knowledge necessary to use and maintain technological products and systems.

ENGR-STEM-7.
Students will develop leadership and interpersonal problem-solving skills through participation in co-curricular activities associated with the Technology Student Association. 

a) Demonstrate effective communication skills.

b) Participate in teamwork to accomplish specified organizational goals.

c) Demonstrate cooperation and understanding with persons who are ethnically and culturally diverse. 
GPS Academic Standards:
CTAE-FS-8.


Leadership and Teamwork: Learners apply leadership and teamwork skills in collaborating with others to accomplish organizational goals and objectives.
CTAE-FS-10.

Career Development: Learners plan and manage academic-career plans and employment relations. 
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Enduring Understandings: 
Different personalities complement each other in group work settings because everyone has something unique to offer to the project. By understanding that electronics can be simple, information learned in the Energy Systems Pathway can be related to the CTSO and the Technology Student Association. 
Essential Questions: 
· How does your personality type affect the dynamics of a group?  

· How can you apply your Energy Systems knowledge to the Technology Student Association?

· What things could you apply the principles of your simple circuit to in the real-world?

Knowledge from this Unit:  
Students will be able to: 
· Explain how their personality type can affect their ability to work in a group.
· Identify the strengths and weaknesses of their personality type.
· Describe how their personality can best contribute to a group.

· Explain how the Energy Systems curriculum relates to the Technology Student Association’s competitive events.
Skills from this Unit:  
Students will:
· Identify their personality traits and how they work within a group/team structure. 
· Construct a basic circuit.  
· Create a battery using a potato.
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Assessment Method Type: 
	
	Pre-test

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

	
	_X_ 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

	
	Post-test


Assessment Attachments and / or Directions: 
NONE
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•
LESSON 1: Introduction to True Colors

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

ENGR-STEM-4.
Students will apply principles of science, technology, engineering, mathematics, interpersonal communication, and teamwork to the solution of technological problems.

e) Work cooperatively in multi-disciplinary teams.

f) Apply knowledge of mathematics, science, and engineering design.

g) Demonstrate strategies for identifying, formulating, and solving technological problems.

h) Demonstrate techniques, skills, and knowledge necessary to use and maintain technological products and systems.

ENGR-STEM-7.
Students will develop leadership and interpersonal problem-solving skills through participation in co-curricular activities associated with the Technology Student Association. 

d) Demonstrate effective communication skills.

e) Participate in teamwork to accomplish specified organizational goals.

f) Demonstrate cooperation and understanding with persons who are ethnically and culturally diverse. 
2.
Review Essential Questions. Post Essential Questions in the classroom. 
· How does your personality type affect the dynamics of a group?  
3.
Divide students into four groups of equal size, and distribute the Decisions, Decisions, Decisions: TSA Activity Handout. Have students complete the activity with the directions provided and answer the questions listed on the handout on a separate sheet of paper to turn in. This is a team building exercise that will allow students to understand which of their personality traits they possess to work well in a team. 

6.
Summary: 

Discuss with students that engineers work in teams in order to accomplish tasks. The more diverse the team is, generally the more effective it is; therefore, it is important to learn not only about our personality traits, but also our teammates’ personality traits to more effectively work as a group.  

•
LESSON 2: Introduction to the Technology Student Association 

1.
Review Essential Questions. Post Essential Question in the classroom.

· How can you apply your Energy Systems knowledge to the Technology Student Association?
2. 
Present the TSA PowerPoint. 
3.
Other Ideas:

· Have former TSA members come share their experiences.  

· Do short teambuilding activities from the TSA Resource Guide you get when affiliating and relate it back to the personality colors?   

· Show examples of prior students’ work you may have.

4.
Summary:


Summarize the TSA lesson with information about how to join. Possibly do a membership drive competition. 
•
LESSON 3: Potato Clocks

1.
Review Essential Questions. Post Essential Question in the classroom. 

· What things could you apply the principles of your simple circuit to in the real-world?
2.
Show students a potato and ask the following introduction questions:

· What is this? potato
· What can we do with it? Eat it 
· Is there anything else we can do with it? Most students will not know you can make it into a battery.
3.
Potato Clocks 

· Pass out the plates with the cut potatoes and the Potato Clock Handout. 

· Instructions:

1. Wrap the end of one piece of wire around a galvanized nail and wrap the end of a second piece of wire around a penny. 
2. Stick the nail and penny into one half of the potato so that they're not touching each other. 
3. Next, wrap the third piece of wire around the other penny and put it into the other half of the potato. Put the other nail into the second half of the potato, but this nail should not have wire wrapped around it. 
4. Now, connect the wire from the penny on the first half of the potato to the nail that has no wire on it in the second half of the potato. 
5. Finally, touch the free ends of the wires to the wires coming out of the digital clock. 
6. Does it work? 
7. You'll probably have to try connecting the wires to the clock in different ways to get the energy to flow through the clock in the right direction. 
8. It's just like putting batteries into a clock; they have to go in the right way. 
4.
If needed you can make substitutions for the digital clock by using a small light bulb or LED’s. 
5.
Revisit the potato batteries when you teach parallel and series circuits. 
6.
Further this activity by having them connect different circuits by combining with another group and seeing what changes happen.  

7.
Summary:


Summarize out this activity by asking students how they think the potatoes worked. 
•
ATTACHMENTS FOR LESSON PLANS:
Decisions, Decisions, Decisions: TSA Activity Handout
TSA PowerPoint

Potato Clock Handout
•
NOTES & REFLECTION: 
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Culminating Unit Performance Task Title: 
Group Dynamics
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
Divide the students into groups with students that have differing results from the True Colors test (one student whose results were blue, one green etc.) and give each group a piece of large poster paper.  Have them use the results of their True Colors exercise to determine the qualities that make students leaders and how their personalities help them contribute to a team.  Each group should make a list of the leadership qualities within their team on the poster paper and describe which person/people in the group demonstrate that quality. Groups should present the posters to the class once completed. 
Attachments for Culminating Performance Task: 

NONE
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Web Resources:
www.tsaweb.org
Materials & Equipment: 
· Previous TSA projects for show
· Poster boards (for Culminating Performance Task)
· The following items are needed for the potato batteries per each group of 2 students:

· Potato
· Plate
· 2 pennies
· 2 galvanized nails (make sure they are not coated)
· three 8 inch lengths insulated copper wire, each with 2 inches of the insulation stripped off one end 

· digital clock with attachments for wires or a substitution such as a small lamp and lamp socket or an LED

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

	x
	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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