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Background

Name:  John Hayes

Course Title and Number: KEEP - NR 730
Name of School: Northland Pines High School

Grade level and subject area: Mathematics 9 - 12

Title of the Unit: Analysis of Energy Related Data Sets

Statement:  All procedures and assessments may be duplicated by anyone.

Energy Concepts that are addressed:  

1. Energy resource consumption: Specifically, how the marketplace sets energy prices and how these prices change.

2. Future outlooks for the development and use of energy resources: Specifically, analysis of the trends of energy use in Wisconsin and the use of Future wheels to describe what may happen in the years to come.

3. Energy Cost and Use Globally: Specifically, analysis of Energy data that affects the US marketplace.

Title of the KEEP activities or "Sparks" used:

1. Theme IV: Managing Energy Resource Use activity "Energy Futures (M52)"

2. Theme III:  Effects of Energy Resource Development Activity "Energy Prices: Laws of Supply and Demand (E132)"

3. KEEP Guide Resource A56

Other Resources Used: 

1. Internet Websites that provided raw energy data sets.

2. Microsoft Excel to analyze trends and create summary statistics of Energy Related Topics.

3. Current Probability and Statistics Text book:

Probability and Statistics Unit Goals

1. Stimulate discussion on current event issues regarding Energy Issues

2. Demonstrate the prevalence of Energy related Issues in the news

3. Have students locate raw data regarding Energy related Issue

4. Help students make a connection between Energy issues and how energy prices are set.

5. Help students discuss the outlook and future of energy resources.

6. Have students analyze Energy data in a correct and scientific manner

7. Have students prepare a well-written objective technical paper on an Energy Issue.

Probability and Statistics Summary


The statistical paper on Energy was a two-week project involving more than 135 minutes of planned computer lab work and about 90 minutes of issue preparation.  Preparation included Theme IV: Managing Energy Resource Use activity "Energy Futures (M52)". Most of the students had found data relating to fossil fuel use compared over the past 30 years.  Since our current focus in the class was discussion of trend lines, this activity fit well with our discussion of extrapolation.   We also spent a class period discussing Theme III: Effects of Energy Resource Development Activity "Energy Prices: Laws of Supply and Demand (E132)".  This activity helped students relate to the costs of energy they were seeing in their data sets.  Both activities were acceptable lead-ins to their data analysis.

For the Energy Futures activity, students were asked to answer the questions provided as well as create an Energy Futures Wheel that related to their data set.  One class period was spent doing the activity, and the next was an in class discussion of the Energy Futures wheels they had created.  Since students are asked to provide an opinion about their data in their conclusion and in their introduction, the Energy Futures wheel helped them organize their opinions.  

For the Energy Prices: Laws of Supply and Demand Activity the students were given part of a class period to reflect on the questions supplied with the activity.  After time was given for reflection, we discussed the questions as a class.  This activity did not have the same direct impact on the papers they were developing but it did allow us to discuss why cost variables in their data sets saw drastic changes in the 1970s.

Probability and Statistics Rationale


It is not a trivial process to incorporate energy issues in the Mathematics classroom.  However, there are many ways look at energy issues mathematically.  For this probability and statistics class we had written several papers throughout the class.   However, as with many projects, students often hand in the bare minimum requirements with the only focus being on the end grade.  Schools in this generation have been turning kids on to energy conservation since grade school.  This project enabled students to get passionate about the data they were analyzing.  They provided insight into energy issues and were eager to find significant issues with their data because energy is an important issue to High School Kids.  


This particular class was at a point in their education where they had accumulated enough statistical tools to really investigate a data set.  Yet, they had never had the opportunity to put all these tools to use.  This project forced them to use their tools yet was designed to inspire them about issues that are so close to home.  Many of their past projects dealt with local, specifically high school, issues with little or no significance to readers outside of Northland Pines High School.  In short, this project made students feel as if they were making a difference.  

Probability and Statistics Unit Lessons

Lesson 1: Energy Opener

Objectives:  

1. Stimulate discussion on current event issues regarding Energy Issues

2. Demonstrate the prevalence of Energy related Issues in the news

3. Have students locate raw data regarding Energy related Issue

Description

Open the discussion with asking students if they can identify energy related issues in the current news.   Help them by throwing out key words like: Fossil Fuels, Renewables, and Solar Power.  Hand out Energy Project and ask them to first search for current energy issues before they actually begin to find their data.  Only about 20 minutes of discussion is necessary.  It is more important that you give students time to investigate the problems themselves.  I also provide them with KEEP Activity Guide page A56 to help find issues and data.  After the discussion, take them to the library for 60 minutes to find project data.

Lesson 2: Supply and Demand

Objectives

1. Help students make a connection between Energy issues and how energy prices are set.

2. Have students locate raw data regarding Energy related Issues.

Description


Use the background data provided on KEEP E132 to open the discussion with a brief discussion of supply and demand curves to backup data.  Complete the procedure on KEEP E136.  Allow Students to work in pairs.  Give the pairs 15 to 20 minutes to complete E141 - E143 and follow with a discussion of the questions and correct responses.  Allow students some library research time to find their project data (45 minutes).   It is a good idea to give the students some keywords to search on or they may flounder around on the web for quite some time.

Lesson 3: Energy Futures

Objectives

1. Help students discuss the outlook and future of energy resources.

Description


Use the background data provided on KEEP M52 to open the discussion with a brief discussion of futures and what a "Futurist" is.  Complete the procedure on KEEP E136.  Allow Students to work in pairs.  Give the pairs 30 to 45 minutes to complete M58 - M73 and follow with a discussion of the questions and correct responses.  Follow this discussion by asking each student what their data is about.

Lesson 4: Data Analysis and Entry on Excel

Objectives


1. Have students analyze Energy data in a correct and scientific manner

Description


This time is used in the lab to set up their data sets in Microsoft Excel.  Students need to know how to activate data analysis packs and how to use some of the analysis tools in the pack.  Students also need to be shown how Excel always creates Bar Graphs when asked to make Histograms.  Show students how to repair these bar graphs so they are proper Histograms.  Students can also be shown some Excel calculation short cuts on the worksheets themselves.  The primary focus is scatter-plots and Pearson’s Correlation.

Lesson 5: Technical Paper preparation

Objectives

1. Have students prepare a well-written objective technical paper on an Energy Issue.

Description


Students will probably need about 90 more minutes of lab time to complete their technical paper.  At this point, instruction time can be spent transferring graphs and information from Excel to Word.  Also students will need help with the rationale of using the statistics they have decided to use in their paper.

Unit Assessment Strategy


See the Energy Data Project on the next page.  By each outline number or letter is a point value.  
Energy Data Project

(Probability and Statistics Grades 11-12)

   There are countless energy issues around the U.S. not to mention the world.  With the impact that lobbyists have on our Nations natural resources, there are many scholars publishing reports around the globe about how important Energy Conservation is.  

Fossil fuels and nuclear energy, the resources used to meet most of our energy needs today, are expected to be widely used in the near future.  However, fossil and nuclear energy resources are nonrenewable and will someday be exhausted, while their continued use poses environmental risks related to air pollution, global warming, land use, and waste disposal.  These challenges have stimulated the search for alternative means of producing and using energy.  Only through awareness can we solve these global issues.  Your mission is to find energy related raw data set, analyze it, and present your findings in a well-written paper.  Below are the areas you must cover in your report and optional extra credit areas.  On page two and three you will find several Energy related websites.

1. (15) Introduction

a. (5) A 5 - 10 sentence paragraph describing why this issue is important.

b. (5) A 5 - 10 sentence paragraph describing where you got your data and what its variables mean complete with citations.

c. (5) A 5 - 10 sentence paragraph describing what you intend to accomplish in your paper and what are some key Hypothesis you intend to investigate.

2. (35) Body

a. (5) A 5 - 10 sentence paragraph describing what your explanatory and response variables are.

b. (10) Two - Three 5 - 10 sentence paragraph referring to a table and a scatter plot of significant data summaries and what these summaries mean.  

c. (10) A 5 - 10 sentence paragraph discussion of a Histogram of each of your variables

d. (10) A 5 - 10 sentence paragraph describing your best fit line, the best fit equation, what your best fit equation means, whether or not your best fit equation is appropriate to the shape of the data, an example of a prediction using your best equation, a description of what the slope of your line is and what it means, and description of what your y-intercept is and what it means.

3. (20)  Conclusion

a. (5) A 5 - 10 sentence paragraph describing how your data addressed the issues brought up in your Introduction.

b. (5) A 5 - 10 sentence paragraph describing your opinions on what your data showed you.

c. (5) A 5 - 10 sentence paragraph describing how your data addressed the hypothesis you described in your introduction.

d. (5) A 5 -10 sentence paragraph describing where/how you would like to/could investigate this issue further and what steps you might take to do this.

4. (15) A table describing means, standard deviations, correlations, 5 number summaries, and any other measures you feel important.

5. (10) A scatter plot of your explanatory vs. your response variable, well labeled, with a best-fit line on it. 

6. (10) Normal probability plots (histograms) of each of variables.  A line plot if appropriate

7. (5) A bibliography.
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