
Webinar:
Shockingly Effective: Teaching 
Electricity for Real-World Learning

With Todd Hunter



We partner with educators, administrators and industry leaders to ensure 
our offerings meet their needs and make lessons truly meaningful.

Who is Realityworks?



Presented by

Todd Hunter

STEM and Career Exploration Product Manager



A. Why Teach Electrical Concepts 
Hands-On?

B. Where to Start?

C. Trailer Circuit STEM Kit

D. Electrical Wiring Kit

E. Safe and Effective 
Implementation

F. Resources & Support
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Webinar Agenda:



Why Teach Electrical Concepts Hands-On?
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Understanding the Invisible

Common Approach:
1. Electrical Theory

2. Circuit Diagrams

3. Build a circuit with wire, battery, DC 
motor or light.

Result = Little transference.

Transference = Ability to apply knowledge or skills 
learned in one context to a different context.

For example:

• A student learns Ohm’s Law in class → can they apply it when 
building an Arduino-connected circuit?

• A student practices problem-solving with resistors in a textbook → 
can they reason through a wiring issue in a real breadboard 
circuit?
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Types of Transfer

Type Description Example

Near Transfer
Applying learning in similar 
contexts

Solving another series circuit after 
practicing one

Far Transfer
Applying learning in very 
different contexts

Using circuit reasoning to understand 
how a fuse works in a house

Forward Transfer
Using learning in the future 
when a need arises

Recalling circuit reasoning when 
building a new device

Backward Transfer
Recalling past learning when in a 
new situation

Thinking back to how a sensor circuit 
worked when programming a new 
one

Researchers like Barnett & Ceci (2002) and Perkins & Salomon (1988) have categorized transfer in a few ways:



Where to Start?



Adapted from
Gillian Roehrig
UMN-Twin Cities
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The 
Balancing 

Act

Electrical 
Concepts 
& Content

Transference 
Driving 

Experience



Trailer Circuit STEM Kit



Learning Experience =
HIGH TRANSFERENCE
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Unboxing the TCK



Meet the Electrician

Where does this 
fit in my school?

• STEM

• Automotives

• Robotics

• Engineering

• Science

• Physics

• Physical Science

• Agri Tech

• Automotive Tech

• Electricity
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Lesson 1: DC Electricity Basics
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Trailer Circuit STEM Kit sets you up for success

LMS Ready Student 
Slideshows

Teacher’s 
Guide & Keys

Student 
Workbook

3 Simulators + 
Teacher’s Consumables Box
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Lesson 2: Circuit Types and Wiring Skills



Follow Along with the 
White and Blue Wires

Series 
Circuit



Follow Along with the White 
and Blue Wires 

+ Red 3-Way Connector

Parallel 
Circuit



Parallel Circuit
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Next Step: Prepare for the 4-way Harness



4-Way
Harness

Start



23

ACTIVATE NEXT LEVEL!   Lesson 4
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ACTIVATE NEXT LEVEL!   Lesson 5





Trailer Circuits STEM Kit

Connect + Test Your 7 Way Harness.

RED? 

Auxiliary Power Systems for Trailers 

= No connection on Simulator



ACTIVATE NEXT LEVEL!   Lesson 7















10 Scenarios
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Assessment Mode

1. Select the Troubleshooting 
Scenario you want… don’t let 
the students see!

2. Quick momentary push down 
on – and + keys under numeric 
display.

3. Unit enters Assessment Mode; 
Shows “A”

4. Students complete the 
Troubleshooting Test.

A
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Skills, Exposure, and Knowledge:
• Conceptualizing real-world electrical circuit systems 

• AC and DC power

• Series Circuits

• Parallel Circuits

• Ohm’s Law

• Electrical terminology: voltage, current, resistance, conductors, insulators,

• Safe Practices

• Cutting, stripping, de-splaying, J-hooks, crimping, splicing 3-ways, terminals, mounting.

• How to wire a trailer and vehicle with the 4-way harness.

• How to test and evaluate an electrical system.

• How important Ground is.

0 1 2 3 4 5 6 7 8 9 10

LIVE & 
BREATH 
STEM!

STEM 
IS MY 

NEMESIS

Neutral I STEMI Don’t STEM
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Skills, Exposure, and Knowledge:

• How to use the Auto Test Light

• How to use the Multimeter

• How to wire a 7-way towing harness

• How to wire a complex trailer

• How to test electrical systems with Auto Test Light

• How to test electrical systems with Multimeter

• How to measure continuity, voltage, and current

• How to troubleshoot electrical circuits

• What common causes of circuit failure are

• 5 Question Test Routine

• How to check fuses

0 1 2 3 4 5 6 7 8 9 10

LIVE & 
BREATH 
STEM!

STEM 
IS MY 

NEMESIS

Neutral I STEMI Don’t STEM
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Trailer Circuits STEM Kit => High Transference



Electrical Wiring Kit



Electrical Wiring Kit
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Teachers said…
• How do I teach this in a classroom 

setting?
• I don’t have space for this!
• How do students know they did it 

correct?
• I can’t be everywhere at once?
• Students are too scared to do this!
• I don’t have time to build this or 

get it all ready to teach with.



Electrical Wiring Kit
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Builds the stage for 

FORWARD TRANSFER
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Classroom Implementation
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Electrical Wiring Kit



Electrical Wiring Kit

49



50

Electrical Wiring Kit



Electrical Wiring Kit

51

Builds the stage for 

FORWARD TRANSFER

This Photo by Unknown Author is licensed under CC BY

http://basementdesigner.com/basement-soffits-build/
https://creativecommons.org/licenses/by/3.0/


Safe and Effective Implementation
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Ineffective
Implementation

=
Disengaged
Learners

Electricity is SCARY!

Safety + Success is so important!
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Electricity is SCARY!

Electrical 
Concepts & 
Content

Transference 
Driving 

Experience

SAFE & 
POSITIVE 
EXPERIENCE

MIXED 
ABILITY 
TEAMS

DEFINED 
TEAM
ROLES

REAL WORLD 
LEARNING 
EXPERIENCE

Electrician
• Guides the apprentice without 

DOING the work.
• Uses tools to make the circuit 

connections.
• Manages safety: power on/off
• Uses measurement tools as 

directed by Engineer

Apprentice
• Less experienced
• Manages tools and materials
• Prepares wires, connectors, 

etc.

Engineer
• Directs the team’s work by 

managing the student slide 
decks and engineering 
notebook.

• Makes sure team is doing the 
right work.

• Provides guidance to 
Apprentice and Electrician.



Resources & Support
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Building Circuits:  Tinkercad.com
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Design Challenges 
Involving Circuits

Step 1:  Sketch It On Paper
Step 2:  Build It In Tinkercad
Step 3:  Test It in Tinkercad
Step 4:  Build It In Real Life
Step 5:  Compare + Test Tinkercad 
    Model to Real Prototype

Building Circuits:  Tinkercad.com



58

RESOURCES: Realityworks.com



59

Realityworks creates STEM Powered Learning Experiences.

Measurement 
Math 
Training Kit

Electrical 
Wiring Kit

RC Tractor 
Pull 
Challenge

NEW Trailer 
Circuits 
STEM Kit
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Now what?

• Request a consultation by completing this free form here 

• Check out our Stem Implementation Resources

• Enter our Welding Month Giveaway : 
https://www.realityworks.com/were-celebrating-national-welding-
month-with-a-giveaway

• Check out our blog

• Contact us with questions!

https://realityworks.pages.salesfusion.com/Consult-request-from-Teach-Electric-Webinar
https://www.realityworks.com/unlock-the-power-of-stem-for-your-cte-classroom
https://www.realityworks.com/were-celebrating-national-welding-month-with-a-giveaway
https://www.realityworks.com/were-celebrating-national-welding-month-with-a-giveaway
https://www.realityworks.com/blog/wiring-concepts-how-to-safely-engage-students-in-residential-wiring


QR HERE

Let’s connect!
We can help you start or refresh your own program!

Scan to:

• Connect with your local Realityworks account 
manager

• Request a free quote

• Ask questions and more



Questions?
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