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DESCRIPTION 
During this lesson, students will focus on where energy is used within their homes, how energy consumption is calculated, and how energy consumption can be reduced. Students will conduct a home energy audit and determine multiple ways to reduce energy consumption. Students will compare their savings to the overall community goal of thirty percent reduction in energy consumption. NOTE: Home energy audits should be assigned at least two weeks prior to beginning this lesson.
GRADE LEVEL(S)

6-12
SUBJECT AREA(S)
Energy efficiency; Social Sciences: Analysis; Math: Addition, Subtraction, Multiplication, Division; Human Impact; Hands-on materials; Multiple learning styles; Project-based learning; SEP: Data Analysis, Math and Computational Thinking, Constructing Explanations and Designing Solutions, Obtaining, Evaluating, and Communicating Information.
ACTIVITY LENGTH
This lesson is designed to span five – 50-minute class periods.
LEARNING GOAL(S)
1. Students will identify all ways that energy is consumed within their homes. 

2. Students will perform an energy audit of their home and calculate the amount of energy used by each electronic device and appliances. 

3. Students will create a spreadsheet demonstrating the electricity required to operate each electronic device and appliance, along with a summary of finding that clearly identifies how energy consumption can be reduced within their home.
4. Students will explore various ways to reduce energy (goal is 30% reduction). 

5. Students will propose a variety of energy reduction plans and present those options to their families for discussion. 
6. After discussion with their families, students will itemize the agreed upon plan and identify specific actions that result in quantifiable outcomes that will implemented to reduce energy consumption by their families.
Content BackGround
STUDENT BACKGROUND
· Familiarity with google docs and google sheets would be helpful. Ability fully utilize and manipulate the google sheets. 
· Students should have a basic understanding of how to generate a mathematical equation, in order to convert units (for example from W to kW).
· Students should be familiar with the concept of a watt. 
· Students should be familiar with using percentages and calculating percent reduction (for reduced energy usage)
EDUCATOR BACKGROUND
Teachers should understand the electrical concepts of voltage, amperage, watts, and kilowatt hours. Teachers should understand the mathematical relationships between these variables so they can support their students in generating equations to calculate them on the energy audits. https://www.cebrightfutures.org/article-categories/electricity
Energy audits: Teachers should take some time to conduct their own audit prior to this lesson to ensure that they understand the energy use details of a number of small and large appliances, as well as how to read energy use information on a variety of appliances so they can support their students in this effort. This webpage has guidance on conducting a home energy audit. The goal is to collect the wattage and typical hours used/day for every major source of electricity usage in the home (things like light bulbs can be estimated to save time), then use that data to calculate overall electricity usage in an average period of time (a week for example), although energy usage will fluctuate significantly between seasons. 
Teachers should be comfortable with creating and formatting google sheets. 
Teachers should be able to use a kill-a-watt meter. 
https://www.youtube.com/watch?v=5RidqDiljho
Materials Needed
Day 1  – small appliance energy use
Activity Supplies (per group of 3-4 students)

· Device with internet access (1 per student)

· Common household appliances, such as hair dryer, curling iron, blender, food processor, toaster, hot plate, slow cooker, phone chargers, laptop computers, etc. (class set – these items can be distributed to groups of 3-4 students or set up in stations for small groups to test)
· Kill-a-watt meters (1 per small group or station). https://www.amazon.com/P3-P4400-Electricity-Usage-Monitor/dp/B00009MDBU
Day 2  – large appliance energy use

Activity Supplies (per group of 3-4 students)

· Device with internet access (1 per student)
Day 3  – home energy audit data compilation

Handouts/Paper Materials

· Small appliance and device data compiled by class

· Home energy audits (Completed from Day 0 of Lesson 1)

Activity Supplies (per group of 3-4 students)

· Device with internet access (1 per student)
DAy 4 – energy use reduction
Activity supplies (per group of 3-4 students)

· Device with internet access (1 per student)
DAy 5 – energy audit summary

Handouts/Paper Materials

· Home energy audit findings summary template (excel spreadsheet)
· P1_L3_D5_energy audit summary student example 
· P1_l3_D5_Home Energy Audit_Student Example
Activity Supplies (per group of 3-4 students)

· Device with internet access (1 per student)
Lesson Progression
Planning and Prep

This lesson is designed to span 5 days and is intended to educate students about how energy is used within their homes.
Day 1: Small appliance energy use. Gather a variety of small appliances and set up in stations for students to test. Each station should have one Kill-o-watt meter. Make sure to have both newer and older devices.
Make a data sheet for students to record the appliance and the quantity of energy it uses.
Day 2: Large appliance energy use. Each student needs their completed home energy audit. Compile a list of large appliances for students to research. Each student (or pair) needs a device with access to the internet.
Day 3: Home energy audit data compilation. Each student needs a device with access to the internet. Teacher should be prepared to help students develop math equations that can be formatted into a Google Sheet.
Day 4: Energy use reduction. Each student needs a printed copy of their compiled home energy audit data.
Day 5: Energy audit summary. Each student needs a printed copy of their compiled home energy audit data and their notes from day 4, along with a device with access to the internet.
Lesson sequence 
Day 1: small appliance energy use
7. (5 min) Demonstrate to students how to use the Kill-o-watt meters. Divide students into equal sized groups and assign a station, each of which should have 2-3 small appliances.
8. (40 min) Students use the kill-o-watt meters to determine the energy use of the appliances at their stations. Have students rotate through stations. Divide the time into equal chunks depending upon the number of students and groups of appliances. Set a timer to indicate to students when to rotate. 
9. (5 min) Students compare their data to the data of other groups. Students save data sheet for day 3.
Day 2: large appliance energy audit
10. (10 min) Work with students to make a master list of large appliances (washers, dryers, refrigerator, etc.), including brands and ages. 

2.
 (30 min) Break students into partners of groups of three and assign one or more appliances to each partner group. Students will use the internet to research the energy uses of the different appliances and share their findings with the rest of the class. 
3.
(10 min) Students record the energy uses of appliances researched by their peers on their audit sheets
Day 3: home energy audit data compilation
1.
(15 min) Share the example home energy audit with students. Have students develop strategies to calculate the quantities of each category on the audit. After students have developed equations for each calculation, help them write the equation for google sheets.

2.
(10 min) Walk students through the process of setting up a google sheet. Show students how to format cells, including how to copy and paste the equation for efficient tabulation. Guide students through the audit data organization (the home energy audit example can be used as a guide for students) and show them how to insert and delete rows so they know how to customize the example to reflect the appliances in their own homes. 
3.
(25 min) Students insert their information into the home energy audit. Data collected on days one and two should be used to fill in column c, actual energy use. Students need the completed home energy audit data sheet for day 4. 
Day 4: energy use reduction
1.
(5 min) Ask students to identify the top 10 energy uses in their home. Compile data on the board to demonstrate a pattern of appliances that consume the most energy.
2.
(10 min) Once students see that there are appliances that tend use higher amount of energy than others, have students brainstorm ways to reduce the amount of energy those appliances use. (For example, hang clothes instead of using the dryer or wash all clothes that need to be dried in one load instead of spreading them out over several loads.) 

3.
(10 min) Students formulate strategies to calculate the amount of energy that can be saved by using less. (Some of the options may be calculated per load, like dishwashers and laundry, others might be a percent reduction (water heaters or HVAC systems), while others might be a unit rate (energy per hour or minute for TVs and game stations), and others might be per-use.)
4.
(5 min) After students have developed strategies to calculate savings, develop a simple plan to reduce energy consumption to model process for students. (For example, reduce laundry by one load a week, watch TV for one less hour a day and unplug phone chargers. Calculate savings. Reiterate to students that this is a process to identify ways to reduce energy but it’s important to be realistic, practical, and do-able. Check for understanding.

5.
(20 min) Give students independent time to identify ways to save. Have students quantify their ideas. Note – this is not the final product. Students should identify as many options as possible to present to their family because it’s likely that not all of the ideas will be implemented.
6.
(Homework) Students need to discuss their ideas with their families and reach agreements for savings prior to day 5.
Day 5: energy audit summary
1.
(10 min) Students need their agreements from their discussion with their families. With students, review how to find percent change.   
2.
(10 min) Students calculate the amount of energy use that can be reduced in their homes.  They also calculate the percent reduction.
3.  (30 min) Students complete the home energy audit findings. 
ASSESSMENT and Extensions
Formative assessment
If created in google docs, student can share their home energy audit sheets with teacher on the first day. Teacher can monitor student progress and make comments in the sheet. The final home energy audit can be a graded formative assessment or a summative assessment.
Check-ins on days 1 and 2 to compare data with your own research the research of other groups.
Summative Assessment

The home energy audit findings. 
LESSON EXTENSIONS
Students could complete an energy audit of the classroom or the school. They could also complete an energy audit of a business.
*Modified from Teach Engineering lesson: Household Energy Conservation and Efficiency

https://www.teachengineering.org/activities/view/cla_activity2_household_audit


