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PATHWAY:  
Climate Control Systems Technology
COURSE:  

Introduction to Mechanical Systems
UNIT 2: 

ACCT-IMS-2 Electrical Concepts, Theories, and Laws
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Annotation: 
Through lectures, worksheet evaluations, and activities, the student will gain an understanding of electricity and the forces that are behind it. 
Grade(s):  

	x
	9th

	x
	10th

	x
	11th

	x
	12th


Time:  

20 Hours
Author: 

Travis Ouzts
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: 
ACCT -IMS-2
Students will demonstrate an understanding of electrical concepts, theories, laws, and simple circuits.
a. Demonstrate knowledge of atomic theory, Ohm's law, Kirchoff's law and how they apply in an electrical circuit.

b. Demonstrate a working knowledge of the math needed to calculate amperage, voltage, wattage, and resistance.

c. Distinguish between series, parallel, and series parallel circuits.

d. Demonstrate proper use of a multimeter and ammeter.
GPS Academic Standards:
SPS1 

Students will investigate our current understanding of the atom.
a. Examine the structure of the atom in terms of proton, electron, and neutron locations. atomic mass and atomic number. atoms with different numbers of neutrons (isotopes). explain the relationship of the proton number to the element's identity.

b. Compare and contrast ionic and covalent bonds in terms of electron position.
SPS10 

Students will investigate the properties of electricity and magnetism
a. Investigate static electricity in terms of friction induction conduction

b. Explain the flow of electrons in terms of alternating and direct current. the relationship among voltage, resistance and current. simple series and parallel circuits.

c. Investigate applications of magnetism and/or its relationship to the movement

of electrical charge as it relates to electromagnets simple motors permanent magnets
SP5 

Students will evaluate relationships between electrical and magnetic forces.

a. Describe the transformation of mechanical energy into electrical energy and

the transmission of electrical energy. 
b. Determine the relationship among potential difference, current, and resistance

in a direct current circuit. 
c. Determine equivalent resistances in series and parallel circuits. 
d. Determine the relationship between moving electric charges and magnetic fields.
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Enduring Understandings: 
Electricity is the flow of electrons. There are certain laws and pieces of equipment that can measure the varying degrees to which this process takes place. Without these basic concepts mastered, one cannot understand more complex mechanical systems.
Essential Questions: 
· How does electricity flow through a circuit?
· What is Ohm’s Law?

· What is the Power Law?

· How is electricity measured?
Knowledge from this Unit:  
Students will be able to: 
· Explain atomic theory, Ohm's law, Kirchoff's law and how they apply in an electrical circuit.
· Describe the math needed to calculate amperage, voltage, wattage, and resistance.
· Provide an explanation of how electricity works.
Skills from this Unit:  
Students will:
· Wire simple series and parallel circuits.

· Demonstrate proper use of a multimeter and ammeter.
· Make mathematical computations regarding electrical measurements.
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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

	
	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

	X
	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
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•
LESSON 1: Atomic Theory, Ohms Law, and Kirchoff's Law 

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

ACCT -IMS-2
Students will demonstrate an understanding of electrical concepts, theories, laws, and simple circuits.

a. Demonstrate knowledge of atomic theory, Ohms law, Kirchoff's law and how they apply in an electrical circuit.

b. Demonstrate a working knowledge of the math needed to calculate amperage, voltage, wattage, and resistance.

c. Distinguish between series, parallel, and series parallel circuits.

d. Demonstrate proper use of a multimeter and ammeter.
2.
Review Essential Questions. Post Essential Questions in the classroom. 
· How does electricity flow through a circuit?

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

	Electron
	Valence Shell
	Voltage

	Resistance
	Watt
	Current

	Circuit
	AC Voltage
	DC Voltage


4.
View with students Ohms and Power Law PowerPoint.
5.
Lead a discussion on electricity, what it is and how it can be controlled, using the outline provided below also found in Teacher Notes: Atomic Theory, Ohms Law, and Kirchoff’s Law.
· What electricity is

· The parts of an atom and how they relate to electrical flow

· The importance of the valence shell 

· How electricity is generated and distributed (both AC and DC)
· Discuss Current, Voltage, Resistance, Watts, the various ways they can be expressed and how they interact

· Explain the concept of a load

· Discuss the electrical characteristics of a circuit (source, path, control, and load)

· Ohms Law (V = I x R) 
· Power Law (P = I x V)

· Kirchoff's Law ( the effect on voltage, amperage, and resistance of multiple loads in a circuit)

•  LESSON 2:  Mathematics in Mechanical Systems 

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

· How does electricity flow through a circuit?
· What is Ohms Law?

· What is the Power Law?
2.    Lead a discussion on how Ohms law, the power law, and Kirchhoff's law are used to determine electrical quantities in an electrical circuit, using the outline provided below also in Teacher Notes: Mathematics in Mechanical Systems.
· Ohms Law

· How voltage amperage and resistance interact

· Give examples of how current flow changes with an increase of voltage if the resistance remains constant.

· Give examples of how current flow changes if voltage remains constant and the resistance changes.
(A football team is a good way to do this – Use the offense as the voltage, the defense as the resistance, and the football (yardage) as current flow)

· Power Law

· How voltage amperage and power (watts) interact

· Give examples of how amperage changes with an increase of voltage if the wattage remains constant.

· Give examples of how current flow changes with an increase of wattage if the voltage remains constant.

· Kirchoff's law
· How resistance changes when loads are applied in series.

· This will be discussed in more detail during the discussion of series/parallel circuits.

3.
Summary

· Review the Ohms – Power Law Handout
·     Have students determine the electrical quantities of a simple DC electrical circuit and then show them the electrical circuit and measure the quantities.

•  LESSON 3:  Series, Parallel, and Series Parallel Circuits



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

· How does electricity flow through a circuit?
· What is Ohm’s Law?

· What is the Power Law?

· How is electricity measured?
2.
Lead a discussion on Series, Parallel, and Series Parallel circuits, what they are and where they are used using the outline provided below also in Teacher Notes: Series, Parallel, and Series Parallel Circuits.
· What is a series circuit

· How does electricity flow through a series circuit

· Determine electrical quantities of a series circuit

· What is a parallel circuit

· How does electricity flow through a parallel circuit
· Determine electrical quantities of a parallel circuit

· What is a series/parallel circuit

· How does electricity flow through a series/parallel circuit

· Determine electrical quantities of a series/parallel circuit

3.
Summary

· Ask for any questions after a short review of material.
•  LESSON 4:  Multimeter and Ammeter

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

· How does electricity flow through a circuit?
· What is Ohm’s Law?

· What is the Power Law?

· How is electricity measured?
2.
Lead a discussion on The Volt-Ohm-Millammeter and the Ammeter. How they work and where they are used using the outline provided below also in Teacher Notes: Multimeter and Ammeter.
· Why electrical test equipment is important

· The difference in analog and digital meters (how to read a scale)

· Ammeters clamp-on and in-line (always start at the high range and work down)

· How ammeters work both in-line and clamp-on

· Multimeters 

· Explain how to set a multimeter selector switch for the quantity being checked
· Voltage (AC or DC and how to connect the probes)

· Resistance ( has its own voltage source and power to equipment must be off)

· Stress the importance of continuity ( what it is and why it is so important)

3.
Summary

· Ask for any questions after a short review of material.

•
ATTACHMENTS FOR LESSON PLANS:
Ohms – Power Law Handout
Teacher Notes: Series Parallel and Series Parallel Circuits
Teacher Notes: Atomic Theory Ohms Law Kirchoffs Law

Teacher Notes: Mathematics in Mechanical Systems
Teacher Notes: Multimeter Ammeter

•
NOTES & REFLECTION: 

There are five worksheets with answer keys and three activities that can be used as supplements at the teacher’s discretion to pass out for evaluation of understanding for the material.  
Have examples of the equipment and materials for the students to inspect during the discussion.

· Digital VOM

· Simple circuit 
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Culminating Unit Performance Task Title: 
Workbook Compilation
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
Students should compile the five electricity worksheets and three activities after completion and turn them in for completion grade.
Attachments for Culminating Performance Task: 
Electricity Worksheet 1

Electricity Worksheet 2

Electricity Worksheet 3

Electricity Worksheet 4

Electricity Worksheet 5

Electricity Worksheet 1 Answer Key

Electricity Worksheet 2 Answer Key

Electricity Worksheet 3 Answer Key

Electricity Worksheet 4 Answer Key

Electricity Worksheet 5 Answer Key
Electricity Activity 1

Electricity Activity 2

Electricity Activity 3
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Web Resources:
http://www.furryelephant.com/content/electricity/atomic-view-current/
http://www.furryelephant.com/content/electricity/voltage-current/

http://www.upscale.utoronto.ca/GeneralInterest/Harrison/Flash/#em
Materials & Equipment: 
· Ammeter analog and digital
· VOM analog and digital
· Circuit wiring
· Computer with Internet access
· Projection Equipment
21st Century Technology Used: 
	
	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
	X
	Website
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