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Course Outline & Expectations 

• Classroom Expectations 
• Regular Bell Schedule 

• Course Objectives & Requirements 
• Proposed Scope and Sequence 

 

2 Days 

Introduction 

• What is Electricity? 
• Basic Terminology 

 

1 Week 

Electrical Energy Fundamentals 

• Static Electricity 

• What is Static Electricity? 
• The Science of Static Electricity 
• Bill Nye - Static Electricity Science Demonstration 
• A static electricity generator - the Van-De-

Graaff  Generator  
o Why does his hair go crazy when he touches the 

Van-De-Graaff Generator? 
• Static Electricity - Review Sheet 

• Electrical Circuits 
o Basic Electrical Circuit Information Sheet 
o Basic Electricity Review Sheet 

3 Weeks 

http://teched.rocks/first-day/general-rules.html
http://teched.rocks/first-day/bell-schedule.pdf
http://teched.rocks/electricity/intro-docs/elec-course_des_req.pdf
http://teched.rocks/electricity/intro-docs/elec-scope-sequence.pdf
http://teched.rocks/electricity/electrical-fundamentals-movie.html
http://teched.rocks/electricity/basic-terms.html
http://teched.rocks/electricity/Static_Electricity_Notes.pdf
http://teched.rocks/electricity/Static-Electricity-movie.html
http://teched.rocks/electricity/Static-Electricity-movie.html
https://www.youtube.com/watch?v=jZEFuCxD7BE
https://www.youtube.com/watch?v=jZEFuCxD7BE
http://teched.rocks/electricity/Static_Electricity_review-notes.pdf
http://teched.rocks/electricity/Basic_Electrical_Circuit_Information_sheet.pdf
http://teched.rocks/electricity/Basic_Electrical_Circuit_Review_Sheet.pdf


o Basic Electrical Circuit  

o Series & Parallel Circuits 
 Information Sheet 
 Series & Parallel Circuits  
 Review Sheet 

 

• Ohm's Law 
o Ohm's law Explained  
o Information Sheet 

 Ohm's Law Triangle (graphic) 
o Ohm's Law Worksheet 

 Working Ohm's Law Problems  
o Review Sheet 

• Types of Electrical Currents 
 Information Sheet 
 What is AC and DC?  
 Review Sheet 
 AC vs DC Power?  

• Energy - Power, Force, Work 
 Volts, Amps, and Watts Explained  
 Power, Force, Work & Wattage 
 Power, Force, Work & Wattage Review Sheet 

 Watts & Ohm's Law Wheel 
 Applying the Power Wheel - Worksheet 

 
Circuit Components 

• Resistors 
o What Is a Resistor?  
o Resistor Information Sheet 

 Resistor Information Study Guide 
o How to read a Resistor 
o Color Code Calculator 

6 Weeks 

http://teched.rocks/electricity/basic-elec-circuit-movie.html
http://teched.rocks/electricity/Introduction_to_Series_&_Parallel_Circuits_Info.pdf
http://teched.rocks/electricity/series-par-movie.html
http://teched.rocks/electricity/Introduction_to_Series_&_Parallel_Circuits_review-sheet.pdf
https://www.youtube.com/watch?v=CztiI0re5Eo
http://teched.rocks/electricity/Ohm_s_Law-information.pdf
http://teched.rocks/graphics/Ohms+Law+Triangle.PNG
http://teched.rocks/electricity/Ohms_Law_Worksheet.pdf
https://www.youtube.com/watch?v=6wbtn7XW_jw&list=RDCMUCobWLQy5RRDMk253E-KO1yw&start_radio=1&t=32
http://teched.rocks/electricity/Ohm_s_Law_Review.pdf
http://teched.rocks/electricity/Types_of_Electrical_Current_info.pdf
http://teched.rocks/electricity/AC-DC-movie.html
http://teched.rocks/electricity/Types_of_Electrical_Current_review-sheet.pdf
http://teched.rocks/electricity/ac-dc-comparison.html
https://www.youtube.com/watch?v=mvuHsu8S6v8
http://teched.rocks/electricity/Energy-power-watts-key.pdf
http://teched.rocks/electricity/Energy-power-watts-blank.pdf
http://teched.rocks/electricity/ohms-law-wheel.pdf
http://teched.rocks/electricity/Applying-the-cover-wheel.pdf
http://teched.rocks/electricity/Circuit-Components/WHAT-IS-A-RESTOR-movie.html
http://teched.rocks/electricity/Circuit-Components/what-is-a-resistor.pdf
http://teched.rocks/electricity/Circuit-Components/what%20is%20a%20resistor-review-sheet.pdf
http://teched.rocks/electricity/Circuit-Components/Read-a-Resistor.pdf
https://www.calculator.net/resistor-calculator.html


o Color code chart 

• Capacitors 
o What is a Capacitor?  
o Capacitor Information Sheet 

 Capacitor Information Study Guide 

• Inductors 
o What is an Inductor?  
o Inductor Information Sheet 

 Inductor Information Study Guide 
o Electromagnets- How they work  

 Electromagnet Information Sheet 
 Electromagnet Study Guide 

 Rockin' Paper Plate Speaker  

• Diodes 
o How does a Diode work?  
o  LED Circuit Design - How to design LED circuits 
o Diode Information Sheet 

• Transistors 
o How does a Transistor Work?  
o Transistor Information Sheet 
o PNP - NPN Transistors 

o Impact of Transistors on the Development of 
Microprocessors 

 First digital computer ENIAC 
 Microprocessors 

 How Microchips made? 
 Layers of a Micro Chip 
 Building a microchip with 

regular transistors 
 How a CPU is made 

 

http://teched.rocks/electricity/resistor-colour-chart.png
http://teched.rocks/electricity/Circuit-Components/WHAT-IS-A-CAPACITOR-movie.html
http://teched.rocks/electricity/Circuit-Components/Capacitor.pdf
http://teched.rocks/electricity/Circuit-Components/Capacitor_Review%20Questions.pdf
http://teched.rocks/electricity/Circuit-Components/WHAT-IS-AN-Inductor-movie.html
http://teched.rocks/electricity/Circuit-Components/Inductor-Info-Sheet.pdf
http://teched.rocks/electricity/Circuit-Components/inductor-study-guide.pdf
http://teched.rocks/electricity/Circuit-Components/Electromagnets-how-they-work.html
http://teched.rocks/electricity/Circuit-Components/Electromagnet-info-sheet.pdf
http://teched.rocks/electricity/Circuit-Components/Electromagnet-study-guide.pdf
http://teched.rocks/electricity/Circuit-Components/Paper-Plate-Speaker.html
http://teched.rocks/electricity/Circuit-Components/WHAT-IS-AN-Diode-movie.html
https://www.youtube.com/watch?v=7d4ymjU9NqM
http://teched.rocks/electricity/Circuit-Components/Diode.pdf
http://teched.rocks/electricity/Circuit-Components/WHAT-IS-AN-Transistor-movie.html
http://teched.rocks/electricity/Circuit-Components/Transistor.pdf
http://teched.rocks/electricity/Circuit-Components/transistors-pnp-npn.pdf
http://teched.rocks/electricity/Circuit-Components/ENIAC.html
http://teched.rocks/electricity/Circuit-Components/Microprocessor-how-made.html
http://teched.rocks/electricity/Circuit-Components/chips/microprocessor1.html
http://teched.rocks/electricity/Circuit-Components/BuildingMicroprocessor.html
http://teched.rocks/electricity/Circuit-Components/BuildingMicroprocessor.html
http://teched.rocks/electricity/Circuit-Components/CPU.html


 

• How to Use a Breadboard  
• #1 Schematic Symbols 

o How to Read a Schematic  
• #2 Basic Electronic Circuit 
• #3 Parallel Circuits 
• #4 Diode Action 

o What is a diode? 
• #5 Light Emitting Diodes 

o How LED's Work 
• #6 Electromagnetism 
• #7 Capacitance 
• #8 Transistor Switch 
• #9 Variable Resistor 
• #10 DC Motor 
• #11 Transistor Oscillator 
• #12 7 Segment Display Circuit 
• #13 SCR Latching Switch 
• #14 Conductor Identifier 
• #15 2 Transistor Audio Oscillator 
• #16 Continuity Tester 
• #17 Multi vibrator LED Blinker 
• #18 Insanity Alarm 
• #19 Light Controlled Bird 
• #20 Code Practice Oscillator 

 

Integrated into 
Content 

 

• Arduino Tutorials 
o Introduction to Arduino 

 Arduino Board (Graphic) 
o Hardware Overview: Arduino Course for Absolute 

Beginners 

1 Week 

http://teched.rocks/electricity/breadboard-movie.html
http://teched.rocks/electricity/Exploration_Activities/schematic-images.pdf
http://teched.rocks/electricity/how-to-read-a-schematic.html
http://teched.rocks/electricity/Exploration_Activities/2.html
http://teched.rocks/electricity/Exploration_Activities/3.html
http://teched.rocks/electricity/Exploration_Activities/4.html
http://teched.rocks/electricity/what-is-a-diode-movie.html
http://teched.rocks/electricity/Exploration_Activities/5.html
http://teched.rocks/electricity/LED-movie.html
http://teched.rocks/electricity/Exploration_Activities/6.html
http://teched.rocks/electricity/Exploration_Activities/7.html
http://teched.rocks/electricity/Exploration_Activities/8.html
http://teched.rocks/electricity/Exploration_Activities/9.html
http://teched.rocks/electricity/Exploration_Activities/10.html
http://teched.rocks/electricity/Exploration_Activities/11.html
http://teched.rocks/electricity/Exploration_Activities/12.html
http://teched.rocks/electricity/Exploration_Activities/13.html
http://teched.rocks/electricity/Exploration_Activities/14.html
http://teched.rocks/electricity/Exploration_Activities/15.html
http://teched.rocks/electricity/Exploration_Activities/16.html
http://teched.rocks/electricity/Exploration_Activities/17.html
http://teched.rocks/electricity/Exploration_Activities/18.html
http://teched.rocks/electricity/Exploration_Activities/19.html
http://teched.rocks/electricity/Exploration_Activities/20.html
http://teched.rocks/electricity/Arduino/movies/Intro-movie.html
http://teched.rocks/electricity/Arduino/47185-arduino.pdf
http://teched.rocks/electricity/Arduino/movies/Tutorial1.html
http://teched.rocks/electricity/Arduino/movies/Tutorial1.html


o Download and install the Arduino IDE 
o Arduino IDE and Sketch Overview 
o Understanding Arduino Syntax 
o Understanding Variables 

• Arduino Programming References 
o Arduino Notebook 
o Arduino Programing - Language Reference 
o Arduino Programing Language (Sanford University) 

 

Arduino Programing Activities 

• Basic LED Programing 
o Basic Structure of an Arduino Sketch  

o Lesson 1 - Blink 
o Lesson 2 - LED's 

 LED Board- Functions and Program Flow 
 Arduino Language Resource 

 LED Board Function Sketch  
 Function Sketch Listing  

 LED Board - Function and Counter Sketch  
 

 LED Board- Functions and IF ELSE decision 
structure  

 Adding a Buzzer to your LED Board 
 Breakout of If Else section of Sketch  

 

• 7 Segment Display 
o 7 Segment Display Breadboard Schematic 
o 7 Segment Display connection to the Arduino 
o 7 Segment Display Programming Considerations 
o 7 Segment Display Test Program-  

 Test program running on Arduino and 7 
Segment Display- 

8 Weeks 

http://teched.rocks/electricity/Arduino/movies/Tutorial2.html
http://teched.rocks/electricity/Arduino/movies/Tutorial3.html
http://teched.rocks/electricity/Arduino/movies/Tutorial4.html
http://teched.rocks/electricity/Arduino/movies/Tutorial5.html
http://teched.rocks/electricity/Arduino/programming_references/arduino_notebook_v1-1.pdf
https://www.arduino.cc/reference/en/
http://teched.rocks/electricity/Arduino/programming_references/Arduino%20Programming%20Language.pdf
http://teched.rocks/electricity/Arduino/sketch%20analysis/sketch%20structure.png
http://teched.rocks/electricity/Arduino/adafruit-arduino-lesson-1-blink.pdf
http://teched.rocks/electricity/Arduino/adafruit-arduino-lesson-2-leds.pdf
https://www.arduino.cc/reference/en/
http://teched.rocks/electricity/Arduino/LED_Activity/led-subroutines.zip
http://teched.rocks/electricity/Arduino/LED_Activity/LED%20SubRoutines.pdf
http://teched.rocks/electricity/Arduino/LED_Activity/led-subroutines_with_counter.zip
http://teched.rocks/electricity/Arduino/movies/7-segment-test-program.html
http://teched.rocks/electricity/Arduino/movies/7-segment-test-program.html
http://teched.rocks/electricity/Arduino/LED_Activity/led-subroutines_counter_if_else.zip
http://teched.rocks/electricity/Arduino/LED_Activity/led-subroutines_counter_if_else.zip
http://teched.rocks/electricity/Arduino/LED_Activity/Adding%20a%20buzzer.JPG
http://teched.rocks/electricity/Arduino/LED_Activity/void%20loop%20with%20counter-else%20if-buzzer.pdf
http://teched.rocks/electricity/Arduino/graphics/7_Segment_Display_schematic.jpg
http://teched.rocks/electricity/Arduino/7-segment-adruino-connection.pdf
http://teched.rocks/electricity/Arduino/7-segment-programming-considerations.pdf
http://teched.rocks/electricity/Arduino/Cathode-_7-segment_test_program.zip


o 7 Segment Display Program Template -  
 Defining a program Function 
 Counting program running on Arduino and 7 

Segment Display  

• Arduino Music 
o The Tone() Command 
o Connection to a Speaker 
o Simple Music Composition 

 Music template (sketch)  
 Sheet Music 

 Twinkel-Twinkel Sheet Music 
 When the Saints go Marching in 
 Mary had a Little Lamb 

 Mary had a Little Lamp PLUS 
LED'S Template 

 Simple Note - Frequency Conversion Chart 
 Advanced Note - Frequency Conversion 

Chart 
 Note Length Chart 

o Example Music Sketches 
 Mario Bros 
 Star Wars 

o SOS Sound 
 Schematic 
 SOS Sound Code 

• Ultrasonic Sensor 
o How does it work? 
o Ultrasonic Distance Sensor Audio Alert  
o Ultrasonic Repeater Breadboard (Image) 
o  Ultrasonic Repeater Sketch (code)  

  
o Arduino Roadster Ultrasonic Module 

 Roadster Ultrasonic Module (Image) 
 Roadster Ultrasonic Module Sketch -  

 

• Arduino Motor Control 

http://teched.rocks/electricity/Arduino/7%20segment%20display/NEW_Cathode-_7-segment_template_code.zip
https://www.arduino.cc/en/Reference/FunctionDeclaration
http://teched.rocks/electricity/Arduino/movies/7-segment-count-program.html
http://teched.rocks/electricity/Arduino/movies/7-segment-count-program.html
https://www.arduino.cc/reference/en/language/functions/advanced-io/tone/
http://teched.rocks/electricity/Arduino/music/Arduino_speaker.png
http://teched.rocks/electricity/Arduino/music/Music-Twinkle-twinkle-template.zip
http://teched.rocks/electricity/Arduino/music/twinkle-sheet-music.jpg
http://teched.rocks/electricity/Arduino/music/when_the_saints_go_marching.png
http://teched.rocks/electricity/Arduino/music/mary-music-score.pdf
http://teched.rocks/electricity/Arduino/music/Mary_had_a_lttle_lamb_template.zip
http://teched.rocks/electricity/Arduino/music/Mary_had_a_lttle_lamb_template.zip
http://teched.rocks/electricity/Arduino/music/Simple-Note-to-Conversion-Chart.jpg
http://teched.rocks/electricity/Arduino/music/Note-To-Frequancy-Chart.jpg
http://teched.rocks/electricity/Arduino/music/Note-To-Frequancy-Chart.jpg
http://teched.rocks/electricity/Arduino/music/Note%20Lengths.png
http://teched.rocks/electricity/Arduino/music/Mario-Main_Theme.zip
http://teched.rocks/electricity/Arduino/music/Star_Wars.zip
http://teched.rocks/electricity/Arduino/sos-schematic.pdf
http://teched.rocks/electricity/Arduino/sos-schematic.pdf
http://teched.rocks/electricity/Arduino/SOS-sound.zip
https://randomnerdtutorials.com/complete-guide-for-ultrasonic-sensor-hc-sr04/
http://teched.rocks/electricity/Arduino/movies/Ultrasonic-distance-alert.html
http://teched.rocks/electricity/Arduino/Ultrasonic%20resources/Ultrasonic-repeator.png
http://teched.rocks/electricity/Arduino/Ultrasonic%20resources/New_ultrsonic_code.zip
http://teched.rocks/electricity/Arduino/Ultrasonic%20resources/New_ultrsonic_code.zip
http://teched.rocks/electricity/Arduino/Ultrasonic%20resources/Ultrsonic%20breadboard%20roadster.jpg
http://teched.rocks/electricity/Arduino/Ultrasonic%20resources/Ultrasonic-led-speaker.zip
http://teched.rocks/electricity/Arduino/Ultrasonic%20resources/Ultrasonic-led-speaker.zip
http://teched.rocks/electricity/Arduino/movies/7-segment-test-program.html
http://teched.rocks/electricity/Arduino/movies/7-segment-test-program.html


o H Bridge Integration 
 What is an H Bridge ? 

 H-Bridge-Arduino port connections 
 Connecting the H Bridge to motors and 

Arduino 

 Motor Test Code - 
 Listing of Motor Test Code 

 Motor and Ultrasonic combination code -  

• The Arduino Roadster 
o 3-D Parts for Roadster 
o Lego Construction 

 Third Wheel Assembly  
 Third Wheel Assembly  

 Frame Assembly  
 Frame Assembly  

 Component Installation 
 Component Installation  

 Wiring Roadster Components 
 Wiring Roadster Components  

 Software to operate Roadster 
  

 

o Arduino Roadster: Code to Operate the roadster 

 Roadster Sketch: Motor and Ultrasonic 
combination code -  

 Analyzing the Roadster Code 
 Basic Structure of an Arduino 

Sketch  
 Structure of the Arduino 

Roadster Sketch  

http://teched.rocks/electricity/Arduino/H-Bridge/Tutorial298.pdf
http://teched.rocks/electricity/Arduino/graphics/arduino-hbridge-connections.jpg
https://www.youtube.com/watch?v=dyZolgNOomk
https://www.youtube.com/watch?v=dyZolgNOomk
http://teched.rocks/electricity/Arduino/H-Bridge/new_motor_test.zip
http://teched.rocks/electricity/Arduino/H-Bridge/Motor_test_Sketch_printout.pdf
http://teched.rocks/electricity/Arduino/new_motor_test_echo.zip
http://teched.rocks/electricity/Arduino/Arduino_Roadster.pdf
http://teched.rocks/digital_electronics/3-D%20Printable%20Parts/3-D%20Parts.html
http://teched.rocks/electricity/Arduino/Third-Wheel.pdf
https://youtu.be/iLUIGyPfq3k
http://teched.rocks/electricity/Arduino/graphics/Frame%20image.pdf
https://youtu.be/RhZeECQyffY
https://youtu.be/igzUY_LkTQw
https://youtu.be/W6-5rfeoZcU
http://teched.rocks/electricity/Arduino/new_motor_test_echo.zip
http://teched.rocks/electricity/Arduino/new_motor_test_echo.zip
http://teched.rocks/electricity/Arduino/sketch%20analysis/sketch%20structure.png
http://teched.rocks/electricity/Arduino/sketch%20analysis/sketch%20structure.png
http://teched.rocks/electricity/Arduino/sketch%20analysis/Motor_Control_Ultrasonic.pdf
http://teched.rocks/electricity/Arduino/sketch%20analysis/Motor_Control_Ultrasonic.pdf


 Analysis of the Arduino Roadster 
Sketch LOOP Actions  

o Arduino Roadster Coding Challenges  
 
Roadster Challenge Template Sketch  

 Roadster Coding Challenge #1 - 90 Degree 
turn 

 Roadster Coding Challenge #2 - Irregular 
Shape 

 Roadster Coding Challenge #3 - Square 
 Roadster Coding Challenge #4 - Irregular 

Shape 
 Roadster Coding Challenge #5 - Circle 
 Roadster Coding Challenge #6 - Circle- Speed 

Control 

 
  

 

http://teched.rocks/electricity/Arduino/sketch%20analysis/Loop%20of%20Actions%20for%20the%20Arduino%20Roadster.pdf
http://teched.rocks/electricity/Arduino/sketch%20analysis/Loop%20of%20Actions%20for%20the%20Arduino%20Roadster.pdf
http://teched.rocks/electricity/Arduino/Roadster%20Challenge%20Template.zip
http://teched.rocks/electricity/Arduino/Coding-challenge-1.pdf
http://teched.rocks/electricity/Arduino/Coding-challenge-2.pdf
http://teched.rocks/electricity/Arduino/Coding-challenge-3.pdf
http://teched.rocks/electricity/Arduino/Coding-challenge-4.pdf
http://teched.rocks/electricity/Arduino/Coding-challenge-5.pdf
http://teched.rocks/electricity/Arduino/Coding-challenge-6.pdf
http://teched.rocks/electricity/Arduino/Roadster%20Challenge%20Template.zip

