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DESCRIPTION 
During this lesson students will learn about how electricity originates at an atomic level and that electricity moves through conductors and can be directed using circuits. Students will used guided reading techniques to explore informational texts and videos, learn to read their energy bill, and explore circuitry using Snap Circuits or other circuitry materials. 
GRADE LEVEL(S)

6-12
SUBJECT AREA(S)
Energy conservation and transfer; hands-on materials; multiple learning styles; Engineering Design Process (trouble shoot and revise); Circuitry; Electrical energy; Electrons; Materials science
ACTIVITY LENGTH
This lesson is designed to span four to six 50-minute class periods.
LEARNING GOAL(S)
1. Students will define scientific vocabulary related to electricity. 

2. Students will be able to describe how electricity moves through a conductor. 

3. Students will draw and describe series and parallel circuits.
Content BackGrounD
STUDENT BACKGROUND
· Familiarity with the idea that electricity moves through some materials better than others.
· Familiarity with magnetism would be helpful but is not essential.

EDUCATOR BACKGROUND
The flow of electricity (https://www.sciencemadesimple.com/static.html)
Shoulder-to-shoulder partner reading: Students sit shoulder-to-shoulder, facing away from one another. Students take turns reading the article paragraph by paragraph. Each paragraph is read three times. The first read students highlight all new vocabulary words and then look up the definition of the words. After the second read students discuss to agree upon what the paragraph is about. After the third reading students discuss and summarize the paragraph into one sentence. Students write the sentence under the paragraph or on a separate piece of paper. 
The Snap Circuit kits have books that guide students through various activities. Some of the lessons are very straight forward and others will require students to troubleshoot. To best serve the needs of your students, work through various lessons and assign accordingly.
Materials Needed
Day 1  – The History of Electricity
handouts/Paper materials
· “P1_L2-D1_Electrical Energy Background” Presentation 

DAy 2 – What is electricity? 

handouts/Paper materials
· What is electricity? Presentation from https://www.teachengineering.org/lessons/view/ucd_electricity_lesson01
· “P1_L2-D2_What is electricity? Student Notes” (1 copy per student)

Day 3 – Atoms and electricity

handouts/Paper materials
· “P1_L2-D3_Atoms and Electrical Fields” (1 copy per student)

· “P1_L2-D3_What is electricity? Student Notes” (1 copy per student)

Day 4 – Energy in the home
handouts/Paper materials

· YouTube Video “Electrical Grid 101: All You Need to Know!” (https://www.youtube.com/watch?v=nbPmsBmo03Y)
· Science text books
· “P1_L2-D4_Electricity in Your Home” student worksheet
· “P1_L2-D4_Reading Your Electric Bill” reading

· “P1_L2-D4_Reading Your Electric Bill” presentation

Day 5+ – Electric circuits (OPTIONAL)
handouts/Paper materials


· “P1_L2-D5_Circuits” student worksheet
Activity Supplies (per group of 2-3 students)

· Snap Circuits (https://www.elenco.com/brand/snap-circuits/)

Lesson Progression
Planning and Prep

This lesson is designed to span 6 days and is intended to educate students about how electricity flows and how flow and use are measured.
Day 1: The history of electricity. Print electrical energy note sheet for each student. 
Day 2-3: What is electricity? Set-up video projection system, access presentation and be ready to share it with students in an interactive lecture style format. Print student worksheet and article (1 per student). 
Day 4: Electricity in your home. Set-up video projection system and access YouTube video and Reading Your Energy Bill presentation. Print student worksheet, Reading Your Electric Bill handout, and locate appropriate section in science textbooks to supplement vocabulary. Students will watch a video and then look up vocabulary to answer questions on worksheet. Teacher will review how to read electric bill. 
Day 5-6: Circuits. Print worksheet and access Snap Circuit kits. These kits work best with partners but can be made to work with groups of 3. The kits also include two instruction books that guide students through various circuit set-ups and challenges, including powering a fan, lighting a bulb, and powering a speaker. Depending on time limitations, this exploration can be limited to one day. It could also be extended to several days and specific questions about various challenges and troubleshooting could be developed.) 
Lesson sequence 
Day 1: The history of ELectricity 
4. (2 min) Review information from lesson 1 and vocabulary: fossil fuels, renewable energy, greenhouse gas.
5. (45) Distribute student note sheet and present background information. 

6. (3 min) Random call-out for most interesting fact learned today. Have students store notes in binder or specified location. 
Day 2: What is electricity?
1.   (3 min) Random call – what did to review notes from yesterday (one thing you learned). Pass out student note sheets. 

2.   (5 min) In writing and on the worksheet, students describe how their life might be different without electricity.

3.   (3 min) Random call – gather student ideas about how life might be different.

7. (35 min) Present information on slideshow. During the presentation, demonstrate static electricity in action. 
8. (6 min closing) Exit ticket – one thing you learned today, one connection to something you already knew, and one question you have.

Day 3: Atoms and electricity
1.   (10 min) Warm-up: Students label the parts of an atom as a review of yesterday’s presentation. Students can work together or alone. Ensure that all students have the correct information. 

2.   (25 min) Students work do a shoulder-to-shoulder read of the article, “What is electric charge?” Students will need access to dictionaries and science text books for the vocabulary in this article. Monitor student progress. After reading the article, students should summarize it into one paragraph. While students work, teacher is looking for student sentence summary examples that are concise and accurate. 
3.   (15 min) In-sequence, call on students who have clearly and accurately summarized each paragraph. (To include more students into the conversation try not to call on any student group more than once.) Students should be comparing their sentence summary (one per paragraph) to the example and making corrections as needed.

9. (1 min) Students turn in summarized article.

Day 4: ELECTRICITY IN YOUR HOME
1. (10 min) Warm-up: Facilitate a discussion with students on what they understand about how electricity gets to their homes. Topics can include infrastructure and utilities.

2. (5 minutes) Students watch the video Electrical Grid 101: All You Need to Know! (https://www.youtube.com/watch?v=nbPmsBmo03Y). 

3. (25 min) Distribute student handouts and review how to read the bill using the presentation. Students will engage in worksheet.  Students will need access to dictionaries and science textbooks for vocabulary support. 

4. (10 minutes) Review worksheet takeaways and have students share learning with partners. You can use this opportunity to begin to engage students in the project in Parts 2 and 3, so they have context for why they are learning about the grid. 
Day 5 & 6: CIRCUITS
1.   (5 min) Warm-up: Review that electricity moves through conductors. Explain to students that they will be working with a partner or in a small group to create circuits. Review series and parallel circuits. Pass out student worksheet. 

2.   (15 min) Let students explore the basic circuits from the booklet included with the Snap Circuits.  
3.   (5 min) Check-in with students. What are they noticing works? What doesn’t work? Does it appear that the electricity originates at a source? Does it travel in a direction? What happens when the electric path is blocked?
4.  (15 min) Let students continue to explore the basic circuits from the booklet and encourage them to try at least one of the more advanced options from the booklet.

5.  (10 min) Exit task. What are they noticing works? What doesn’t work? Does it appear that the electricity originates at a source? Does it travel in a direction? What happens when the electric path is blocked?

*Note – if time allows, this lesson can be spread over two days, giving students more time to explore and trouble shoot. Snap Circuits are highly engaging and provide an opportunity to mix and match from multiple kits. For example, students might notice if they link multiple battery packs the power increases and fan flies higher. Students can also explore connected loads from outside the kit to the circuits, such as battery-powered toys and radios.
ASSESSMENT and Extensions
Formative assessment
Each of the worksheets provide an opportunity for formative assessment. The warm-ups, which are reviews and check-ins about the previous day’s information, are also an opportunity to monitor student progress towards the learning goal. Exit tasks provide an opportunity to check in with all students. 
Summative Assessment
There is a pre-assessment given at the beginning of this lesson that can be given as a post assessment after lesson three. 
LESSON EXTENSIONS
An extension to this lesson could be the introduction to difference between direct and alternating current. YouTube video: AC vs DC (https://www.youtube.com/watch?v=xyQfrzBfnDU)
An extension to day three could be to further explore conductors and insulators through static charges. See Teach Engineering lesson: Is It Shocking? (https://www.teachengineering.org/activities/view/ucd_electricity_lesson01_activity1)
Provide more information on transformers and the grid system. 

Additional information of how homes are wired to distribute electricity throughout the home. 

Electricians and/or electrical engineers would appropriate guest speakers for during this lesson.


