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Career, Technical, & Agricultural Education







PATHWAY:  
Electronics

COURSE:  

Foundations of Electronics
UNIT 1: 

ENGR_FE_1 Development of Electron Theory
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Annotation: 
The building blocks of the world include protons, neutrons, and electrons. Understanding the interaction between these particles is crucial to understanding the basics of electronics. The research of electricity can lead to new discoveries, inventions, and careers since electricity is integral to our society today. 


Grade(s):

	x
	9th

	x
	10th

	x
	11th

	x
	12th


Time:  
5 Hours
Author: 
Joe Taylor
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 appropriately. 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. Many students (both with and without disabilities) who struggle with reading may benefit from the use of text reading software or other technological aids to provide access to printed materials. Many of these are available at little or no cost on the internet.
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GPS Focus Standards: 
ENGR-FE-1.  Students will be introduced to the history and development of electron theory. 

a. Discuss the history of electron theory. 

b. Identify the atom: protons, neutrons, and electrons. 

c. Identify material conductivity and insulators.
GPS Academic Standards:
MC3P4.  Students will make connections among mathematical ideas and to other disciplines. 
SCSh6.  Students will communicate scientific investigations and information clearly. 

SCSh8.   Students will understand important features of the process of scientific inquiry. 

SP2.  Students will evaluate the significance of energy in understanding the structure of matter and the universe.
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Enduring Understandings: 
Students will understand the basics and behavior of electricity and its components including the nature of protons, neutrons, and electrons. In addition, they will also understand the fundamentals of electricity and its importance to the world.
Essential Questions: 
•
How are subatomic particles essential to our world?

· How far has electron theory come in the years since its development?

· Why is atomic particle research important to us and our future?

•
What are the different aspects of the atomic particles?
•
What are some basic objects that are made up of protons, electrons, and neutrons?

Knowledge from this Unit:  
Students will be able to:
•
Compare and contrast the differences between protons, neutrons, and electrons.
•
Discuss what kinds of objects are conductors.
•
Discuss what kinds of objects are insulators.

•
Recall the specific parts that make up the atomic particles.
Skills from this Unit:  
Students will:
•
Outline the electron theory and discuss the main points from it.

•
Design a model about how these atomic particles impact the world around us, especially within the 

    electronics industry.
•
Create a project explaining electrical current and its components.
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Assessment Method Type: 
	
	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

__ Journal reflections on concepts, personal experiences and impact on one’s life

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

__ Academic prompts

__ Practice quizzes/tests

	x
	Subjective assessment/Informal observations

	
	__ Essay tests

_x_ 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
_x_ 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 ELECTRON THEORY

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

ENGR-FE-1.  Students will be introduced to the history and development of electron theory. 
a. Discuss the history of electron theory. 

b. Identify the atom: protons, neutrons, and electrons. 

c. Identify material conductivity/insulators.

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

•
How are subatomic particles essential to our world?
· How far has electron theory come in the years since its development?
3.
Identify and review the unit vocabulary. Terms may be posted on word wall.
	Proton
	Electron
	Neutron

	Electrical Current
	Quarks
	Gluons

	Insulator
	Conductor
	Isotope

	Conventional Theory
	Electron Theory
	Hole-Flow Theory

	Ion
	Nucleus
	


4.
Pass out the Electron Theory Handout and read through the handout with the class. Stop at specific points to point out some of the more important parts, such as:
•
Electrons, protons, and neutrons and their properties

•
Electrical pressure and the flow of electrical current
•
Specific theories regarding electrons such as the electron theory, conventional theory, and the hole-flow theory
5. Pass out the Atomic Particles Vocabulary Worksheet. Follow along with the Atomic Particles Vocabulary Worksheet Answer Sheet. Have students work through the worksheet defining the terms as they go along. Go over the correct definitions asking students for the definitions they have written down and correcting them if they are wrong.

6.
Emphasize the importance of the electron theory, going back over the main points, focus on:

•
The basics of protons, neutrons, and electrons

•
The different vocabulary used in this lesson
•
The difference between the different theories and the properties of electrical current
7. 
Pass out the Conductors and Insulators Activity and go over the directions with the students. Make sure you are able to do this before you undergo the activity with the students. Do an example for the students to see and then have them in groups of two do the activity, testing to see if each item is an insulator or a conductor. Monitor the students to make sure they are doing this correctly.
•
LESSON 2:  ATOMIC PARTICLES: PROTONS, ELECTRONS, AND NEUTRONS

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

•
What are the different aspects of the atomic particles and how do they work together?

•
What are some basic objects that are made up of protons, electrons, and neutrons?

•
Why is atomic particle research important to us and our future?

2. Display the Identify the Atom PowerPoint:
•
Go through each slide with the students, discussing each individual slide. You can ask students to read a slide and then go on to another student to read the next slide, etc. Ask the students questions about the different aspects of the protons, neutrons, and electrons. 
•
Discuss the difference in size and charges between the different particles emphasizing how small the actual particles are in relation to everyday objects.

3. 
Pass out the Identifying Atom Study Guide and have the students work on the fill-in-the-blank questions. Follow along using the Identifying Atom Study Guide Answer Sheet. After they have done this go over the study guide with them. Ask students to volunteer their answers. If they are wrong encourage them to try again and to not get discouraged. Go through the whole study guide in this manner.
4. 
Go back over the main points of the lesson emphasizing the overall importance of atomic particles in our everyday world. Ask if any students have any questions about any of the material.
•
ATTACHMENTS FOR LESSON PLANS

· Electron Theory Handout 

· Atomic Particles Vocabulary Worksheet 

· Atomic Particles Vocabulary Worksheet Answer Sheet
· Identifying Atom Study Guide
· Identifying Atom Study Guide Answer Sheet 

· Identifying the Atom PowerPoint
· Conductors and Insulators Activity
•
NOTES & REFLECTION: 

Teachers should remember that this should be a fun unit, always pointing out how particles make up everything around us. The culminating task is especially fun and hands on and outside researched topics will always be changing which makes it more interesting. Be enthusiastic about this unit since some of the materials can sometimes seem boring and uninteresting.
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Culminating Unit Performance Task Title: 
The Atom Experience Project
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
Students will be divided into pairs and will create a poster board that will diagram and explain all of the atomic particles and the relation they have to the other particles. It will also incorporate the electron theories that were studied in Lesson 1. Have them focus on the relationships between the different particles and also research something interesting relating to atomic particles or electron theory and explain it to the class. Make sure these additional researched topics are valid for the class. The posters should be creative and organized.
Attachments for Culminating Performance Task: 
The Atom Experience Poster Rubric
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Web Resources:
•
http://www.particleadventure.org/atom_fund.html 
•
http://education.jlab.org/atomtour/
•
http://www.electronics-tutorials.com/basics/electron-theory.htm 
•
http://www.nyu.edu/pages/mathmol/textbook/atoms.html 
•
http://www.ndt-ed.org/EducationResources/HighSchool/Radiography/subatomicparticles.htm 
•
http://www.ndt-ed.org/EducationResources/HighSchool/Electricity/conductorsinsulators.htm 
•
http://regentsprep.org/Regents/physics/phys03/ainsvscon/default.htm 
Materials & Equipment: 
•
10 different materials from home per student
•
Several series circuits which include: a battery, a switch, and a lamp (LED 3 Volt or lamp 9 Volt)
•
Poster boards
•
Color Pencils
•
Computers with internet access
•
Projection equipment
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
	x
	Website
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