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Project SHINE / SPIRIT2.0 Lesson: 

‘Watt Do You Think?
==========================Lesson Header ==========================

Lesson Title: ‘Watt’ Do You Think?

Draft Date: June 11, 2010
1st Author (Writer): Trina Hellbusch

2nd Author (Editor/Resource Finder): 
Loup Public Power

Instructional Component Used: Data Analysis

Grade Level: 7th & 8th grade

Content (what is taught): 

· Analyzing Data

· Comparing Data

Context (how it is taught):

· Identify objects that use electricity
· Record energy use in a home with charts/graphs
· Identify objects that use electricity and measure watt usage 
· Record individual objects usage with charts/graphs

Activity Description:

This lesson would teach data analysis by involving students in the activity of thinking about electricity and how the usage is recorded.  Students would record electrical usage in their homes and investigate how to reduce the usage.

Standards:

Engineering:  E1, E2, E3

Materials List: 

· Kilowatt meter

· Camera (optional)
Asking Questions (‘Watt’ Do You Think?)
Summary: Students will think about electricity.  This includes creation, delivery, and usage to the home.

Outline: 

· Students will identify that their home uses electricity and at what level it is used.

· Students will understand that electricity is measured in watts and you pay for watts that are used.

Activity:  The teacher will help students understand that all homes use electricity and are billed for the usage of the electricity.

	Questions
	Answers

	How many of you have electrical power in your homes?
	Electrical power is probably used by everyone in their home.

	Do you know how electricity gets into your homes?
	Some students may know that there are wires above or below ground providing electricity.

	Do patrons have to pay to use electricity and how do you know this?
	Patrons have to pay for electricity and a bill comes to the establishment.

	How does an electrical provider figure out how much electricity is used in a home and/or business?
	A meter box is placed outside the home/business and read by a utility company showing the wattage used during a specific time frame.


Resources:  

You can use the sample electric bill found at the Nebraska Public Power District website (http://www.nppd.com/My_Account/Additional_Files/read_bill.asp) or have students bring in an electric bill from home.

Exploring Concepts (‘Watt’ Do You Think?)
Summary:  Students will investigate how electricity is entering their home and what device is used to measure the usage of the electricity coming into the home. The learner will measure electrical usage in their home over time.

Outline: 

· Students will take notes/photos of electrical wires and meter boxes that enter their homes.

· Students will read a meter and record the number of watts used at their home.

· Students will calculate the total usage over a period of time.

· Students will identify objects using electricity. 

· Students will use a kilowatt meter to help with the collection of usage for particular items when plugged in, even if turned off.

Activity:  In this lesson, students will take data from their individual homes related to electrical usage.  Times to record the data will be established by the class with all students recording the usage time for a particular day.  This will vary from a weekday, to a weekend.  The beginning usage and ending usage numbers will be used to calculate the total usage.  This data will be collected and recorded in a graph.  Students will also identify the number of people living in their home.  A kilowatt meter will be used in the classroom to identify items that use more/less electricity. 

Attachments:  
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Instructing Concepts (‘Watt’ Do You Think?)
Data Analysis

Data analysis is the process of collecting, analyzing, modeling data, and making predictions.  The reasons for this process are many but typically the most important are: 1) to find useful information, 2) to make predictions about possible outcomes, and 3) to support and provide evidence for the decision making process.  

Data Collection

The process can start with the collection of data using any number of strategies.  The data collection might take the form of an experiment where you conduct trials in which you measure the effect of one variable on another by controlling all other possible variables.  The collection might be a survey of something by sampling to gather information.  It is important that the survey be unbiased, random, and representative of the group you are sampling.   Data can be present without going out to collect something new.  In the business world it could be historic sales, production, or costs.  In academia, it can be test scores.  In engineering, data is collected on production processes, historical usage or environmental factors, and stress or strength measurements. Data is everywhere and often the problem is not finding data but limiting it to what you are looking to study.

Data Analysis

The analysis of the data that was collected is a critical step.  Here you are carefully looking at the data that was collected.  It could be in a spreadsheet or other computer application that can organize the data.  You probably will want to graph the data because trends are easier to see from a picture.  This step is really about identifying trends that might be present.  It is possible that there isn’t a strong trend present in the data.  If there is not a trend it is not necessarily bad.  It just means that the variables are not related.  

Mathematical Modeling

Modeling the data that was collected and analyzed is where the mathematics occurs in this process.  You can use a graphing calculator, computer spreadsheet or other specialized computer application to generate an equation that represents the data.  These uses of technology will also provide statistical measurements like variance and correlation that can help you understand the effectiveness of your equation (model).

Reporting

The final step in this process is to report the data and model that represent it and to make predictions using the model to support decisions.  If you have a model that statistically represents the data accurately it should be possible to make fairly reliable predictions.  You can present the results in printed form, graphically, or a combination of both.  You can show your prediction by showing an extrapolation using your model and present that information as support for a decision.  You need to be cautioned that any predictions that are made are only that, a prediction.  If the trend changes, your prediction will not be correct.  The process of data analysis is a tool to make an educated guess about the future not a guarantee that your prediction will come true.

Organizing Learning (‘Watt’ Do You Think?)

Summary:  Students will investigate how electricity is entering their home and what device is used to measure the usage of the electricity coming into the home. The learner will complete calculations to record the usage and adjust usage by identifying items that use electricity and monitor changes to change total usage.

Outline: 

· The class will decide criteria of days to record usage.  

· Changes will be made in the use of electrical devices. 

· Items of high and low watt usage will be identified with a kilowatt meter and recorded.

· Data for the modifications made will be collected and graphed.

· Comparison will be made to actual billing statements identifying the changes from months to months and why there is a variance.

Activity:  In this lesson, students will decide on specific days to record electrical usage in their homes.  Modifications will be made to try to lower the total usage of watts in their homes.  Data will be collected using some type of electricity monitor and graphed for class discussion.  The class will share what items were unplugged to help decrease total usage.   Students can then look at physical bills from their homes and past usage of months to continue to compare why some months are higher use than others and why.  Finally students can modify an interactive house and see what each modification will do to energy consumption.  The website is below to the interactive house. 
Resources:
Interactive House at the Loup Power District Website:  http://loup.apogee.net/homesuite/reshouse/
Sample data sheet to record begin and end usage numbers and day/dates recorded.
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Understanding Learning (‘Watt’ Do You Think?)
Summary:  Students will create posters of how they could conserve electrical usage in their homes.  

Outline: 

· Formative assessment of data analysis.

· Summative assessment of data analysis.

Activity: 

Students can answer writing prompts about data analysis or construct a poster detailing the exercise they went through in the lesson.

Formative Assessment

As students are engaged in the lesson ask these or similar questions:

1) Were the students able to analyze their data on usage and calculate total usage.

2) Were the students able to make modifications to electrical usage by monitoring electrical devices.

3) Are students able to understand and explain that electricity is measure in watts and they are paying for the electricity that comes in to their home?

Summative Assessment

Students can answer the following writing prompt:

1) Describe what you learned about lowering electricity usage.  Justify using data.

2) What did the data you collected tell you about electricity usage in your home?

3) Now it’s your turn to tell me ‘Watt’ you think.  During the recording of data and reduction of kilowatt use in your home, how has this changed your lifestyle in relation to energy use?  Besides your home, could this be extended more?

Students will complete a poster about usage and how they are able to adjust their usage in their home.  The poster must include the following:
· Identify Home (one story, two story, split level) and number of people living in it.

· Graph (hand or computer generated) showing collected data on initial total usage in home and then data with modifications made.

· Identify item(s) that were changed in dwelling and why (based on watt use).
· Creatively demonstrate that your home is energy wise.
To create the poster, students should complete the following steps:

1) Calculate the usage of electricity in their home.

2) Calculate usage of electrical objects in their homes using a watt meter.

3) Make modifications to reduce total usage of electricity in their homes.

4) Present the information using graphs/charts to represent their homes and usage.

5) Participate in a poster walk to compare data and determine which home is the most energy wise.
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