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Graphing Presidential Election Results
Project Overview

Most students are fascinated by election results.  This RWLO allows students to develop their skills in constructing and interpreting statistical graphs in the context of past presidential elections.
Students will be asked to construct a variety of graphs including bar graphs, pie charts, stem & leaf plots and box & whiskers plots.  In addition, students will be asked to think critically about graphs by selecting the best graph for a given scenario.
This RWLO can be integrated into a Mathematics for Elementary Teachers class as well as other mathematics classes, including Basic Mathematics and Statistics.

This RWLO can also be used as a learning object in any course that discusses presidential elections, such as a political science or American history course.
Student Learning Objectives

For this RWLO, the student will:

· Collect and organize data.
· Present data in graphical form.
· Construct and interpret the following graphs:
· stem and leaf plots
· bar graphs
· circle graphs
· box and whisker plots
· Identify and justify the most appropriate graph for a given scenario.
Procedure

Time: Approximately 90 minutes of class time (one class period).  A smaller amount of time is required if you choose to complete only select parts of this RWLO.
Materials: Handouts that appear in this RWLO; Protractor; Ruler; Computer with Internet connection
Prerequisites: Basic mathematics including percents, percentiles, quartiles, median, familiarity with several types of graphs; Familiarity with the Internet;
Implementation: This RWLO can be used either in classroom groups of 2 or individually; or as an external class project.  Alternately, sub sections of this RWLO can be used to supplement course content.
Steps (Entire RWLO):
1. Pre Assignment (To occur prior to the in-class activity.  See handout.)

a. Ask students to review several types of graphs including bar graphs, circle graphs, stem and leaf plots, and box and whiskers plots.

b. Ask students to review the election web sites they will use during the in-class activity.

c. Ask students to read several short articles related to the same-sex marriage ballot initiative.

2. Introduction (Day of the activity.)
a. Meet the class in a computer lab.
b. Arrange students into groups of two.  
c. Explain to students that while they will be working in groups during class, they must submit their own work and will be graded individually.
d. Explain to students that they will have one class period to work on the activity and should complete the rest outside of class.

3. Launch the activity:  Explain the importance of using the available resources on the internet to motivate students in mathematics.  Share that you hope they will find this application interesting.  Share what you hope they learn from this activity.  
4. Distribute the assignment handout and ask students to begin.
5. If students finish the data collection early, ask them to discuss with their partner how they will interpret their graphs.

6. Allow students to work at their stations until 10 minutes are left in the period.  At that point bring the day’s activity to a conclusion.  Ask students questions about their learning, their answers to some of the questions and what additional help they need.  For example,

a. What did you learn about presidential elections that you didn’t know before?
b. What graph did you choose in the “Using the Best Graph” scenario (Worksheet 5) and why?
c. What questions do you have about presidential elections or this assignment?
7. Finally, distribute the self assessment and rubric sheets.  Tell students that the self assessment tool must be completed and turned in with their assignment.
Content Material

Student Directions:

· Work through the handout at your computer with your partner.
· What you do not complete in class today should be completed and submitted in one week.

· Please set up an appointment with your instructor if you need some help on any part of this assignment.
· Please refer to the self assessment (scoring rubric) to see what is expected of high quality work.  The self assessment tool must be completed and handed in with the assignment.
Referenced URLs:

· CNN’s 2004 General Election Results  http://www.cnn.com/ELECTION/2004/pages/results/states/US/P/00/epolls.0.html
· Presidential election data from previous elections:  http://uselectionatlas.org/USPRESIDENT/
Handouts. (See next pages.)
Pre Assignment

Please complete the steps below before our next class meeting.

1. Review several types of graphs including bar graphs, circle graphs, stem and leaf plots, and box and whiskers plots.  The following web sites will help you review:

· Applets of Statistical Graphs

· Circle Graphs or Pie Charts:

· http://www.shodor.org/interactivate/activities/piechart/index.html 

· http://nlvm.usu.edu/en/nav/frames_asid_183_g_2_t_1.html  

· Bar Graphs:

· http://www.shodor.org/interactivate/activities/bargraph/index.html 

· Stem & Leaf Plots:

· http://www.shodor.org/interactivate/activities/stemleaf/index.html
· Box & Whiskers Plots:

· http://www.shodor.org/interactivate/activities/boxplot2/index.html
· Statistical Glossary

· http://www.stats.gla.ac.uk/steps/glossary/alphabet.html 

2. Review the two election web sites you will use during the in-class activity.

· http://www.cnn.com/ELECTION/2004/pages/results/states/US/P/00/epolls.0.html
· http://uselectionatlas.org/USPRESIDENT/
3. Read several short articles related to the same-sex marriage ballot initiative.

· Debunking the Morality Myth Surrounding Same-Sex Marriage Bans (http://www.now.org/issues/marriage/041112myths.html).  This article identifies the 11 states with the same-sex marriage ballot initiatives in 2004.
· The Gay Marriage Myth: Terrorism, not values, drove Bush's re-election (http://www.slate.com/id/2109275/#ContinueArticle)

· GOP to Press for Gay-Marriage Ban (http://www.hrc.org/Template.cfm?Section=Home&CONTENTID=24031&TEMPLATE=/ContentManagement/ContentDisplay.cfm)

· Gay issue may energize GOP (http://www.enquirer.com/editions/2004/09/14/loc_loc1amarr.html) 

· On This, Clinton and Rove Agree (http://www.aei.org/publications/filter.all,pubID.21584/pub_detail.asp) 

Pie Chart
1. Connect to http://uselectionatlas.org/USPRESIDENT/, select election year 2004, scroll down underneath the map, select Compare National Data by Year (Table), and view the table of election results by year from 1892-2004.  In the table below, using the categories provided, record the frequency of each margin of victory (%Margin) in each of the 29 elections.  Complete the table by calculating the percent of total and angle measure.
	Elections decided by
	Frequency
	Percent of Total
	Angle Measure

	Less than 1%
	
	
	

	Between 1% and 5%
	
	
	

	Between 5% and 10%
	
	
	

	Between 10% and 15%
	
	
	

	Between 15% and 20%
	
	
	

	Between 20% and 25%
	
	
	

	More than 25%
	
	
	

	Total
	
	
	


2. Construct a circle graph (pie chart) of your data.
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3. Write a couple of sentences interpreting your graph.  What conclusions can you draw from your graph?  Does your vote count?
Double Bar Graph

1. Connect to http://www.cnn.com/ELECTION/2004/pages/results/states/US/P/00/epolls.0.html and extract election exit poll data on a single variable related to age, race, religion, education, or income.  Your variable should have at least 4 categories.  You may use an “other” category.  Write each category and the percent of vote (estimated by the poll) received by both President Bush and Senator Kerry for each category.
	Category
	Percent of Vote - Bush
	Percent of Vote - Kerry

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


2. Construct a double bar graph of your data.
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	Legend
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3. Write a couple of sentences interpreting your graph.  What conclusions can you draw from your graph?  What are the characteristics of individuals who vote for Bush? For Kerry?
Stem & Leaf Plot

1. To view information about counties, go to http://en.wikipedia.org/wiki/County_(United_States) 

2. Connect to http://uselectionatlas.org/USPRESIDENT/, pick a state with at least 50 counties, scroll down to the County Data link, view the county election results for your state, and finally, list the percentage of the vote received by President Bush in the table below (or print off a copy of the data from the county data page).  (Include additional data, if necessary, on a separate sheet.)
	% of Vote
	% of Vote
	% of Vote
	% of Vote
	% of Vote
	% of Vote
	% of Vote
	% of Vote
	% of Vote
	% of Vote

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


3. Construct a stem & leaf plot of your data.  Remember to order your data, and be sure not to include decimal points in the graph.  Consider using a split stem plot.
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	Legend




4. Write a couple of sentences interpreting your graph.  What conclusions can you draw from your graph?  Do all of the counties in your state tend to vote for the same candidate?  Which candidate won the state?  Which candidate won the most counties in the state?  Are the answers to the previous two questions the same or different?  What characteristics or patterns distinguish Bush counties from Kerry counties?
Double Box & Whiskers Plot
1. Connect to http://uselectionatlas.org/USPRESIDENT/.  Select election year 2004.  Scroll down and select Compare National Maps by Year.  Select an election year (by clicking on its map) where there appears to be a geographical difference between red and blue states (e.g., northern vs. southern states, coastal vs. non coastal states, northeastern states vs. non-northeastern states, etc.).  View the election results for all states during that year by clicking on the Popular Vote State-Level Data (Table) link.  Complete the table below by recording the states and the percentage of the vote received by the Democratic candidate for each state in your two geographical regions.  Extend these tables as necessary.
	1st Region
	2nd Region

	State
	% of Vote
	State
	% of Vote
	State
	% of Vote
	State
	% of Vote

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


2. Identify your two geographical regions.  Construct two side-by-side box & whiskers plots of your data.  The two box plots should correspond to your two geographic regions.  Be sure to plot them on the same scale so that you can compare the two regions.
3. Write a couple of sentences interpreting your graphs.  What conclusions can you draw from your graphs?  How is the voting behavior of your two geographic regions different?  What reasons might exist to explain the voting differences in your two geographic regions?
Using the Best Graph
1. Connect to http://uselectionatlas.org/USPRESIDENT/, select the 2004 election year in the top menu, and view the election results for all states by clicking on the Popular Vote State-Level Data (Table) link.  Then divide the states into two groups based on whether or not they had a same-sex marriage ballot during the November, 2004 election.  Complete the table below by recording the states and the percentage of the vote received by President Bush for each state in your two groups.  To view a list of the 11 states with the same-sex marriage ballot initiative, revisit the article, “Debunking the Morality Myth Surrounding Same-Sex Marriage Bans” (http://www.now.org/issues/marriage/041112myths.html).
	States with same-sex marriage ballot initiative
	States without the same-sex marriage ballot initiative

	State
	% of Vote
	State
	% of Vote
	State
	% of Vote
	State
	% of Vote

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


2. Create a graph (or graphs) to include with one of the above articles that will highlight the differences between the two state subgroups, those with the same-sex marriage ballot initiative and those without.  Select between the following four graphs: bar graph, circle graph, stem & leaf graph, or box & whiskers plot.  Since there are two groups that you will compare, you should choose a graph type that clearly shows the differences in the two groups.
3. Write a couple of sentences interpreting your graphs.  What conclusions can you draw from your graphs?  How is the voting behavior of your two groups different?  Other than the same-sex marriage issue, what reasons might exist to explain the voting differences in your groups?
Self Assessment and Rubric
	
	Does Not Meet Expectations
	Meets Expectations
	Exceeds Expectations

	Pie Chart
	
	
	

	· Data Collection
	· Data table is incomplete or contains several errors;
	· Frequencies are accurate; Data table is complete; Not more than two errors in table values
	

	· Graph Construction
	· Sum of percents is not 100%; Sum of angles is not 360 degrees;  One or more angles is graphed incorrectly; Sectors are not labeled;
	· The sum of the angle measures is 360 degrees , minus rounding error; Angles are graphed correctly or near correctly; Each sector is labeled;
	· All conditions of the Meets Expectations column are met; Graph contains a title; Multiple colors or patterns are used;

	· Interpretation
	· No attempt to interpret graph is made; or an incorrect interpretation is given; or inaccurate conclusions are drawn;
	· An accurate interpretation is provided;  There are no erroneous conclusions given;  Correct edited standard English is used;
	· All conditions of the Meets Expectations column are met; The interpretation and/or conclusions are supported with evidence from an additional text or web source.


Self Assessment and Rubric

	
	Does Not Meet Expectations
	Meets Expectations
	Exceeds Expectations

	Bar Graph
	
	
	

	· Data Collection
	· Variable is not related to age, race, religion, education, or income.  Variable contains less than 4 categories; Data table is incomplete or contains several errors;
	· Variable is related to age, race, religion, education, or income.  Variable contains 4 or more categories; Data table is complete; No errors in table values;
	

	· Graph Construction
	· The horizontal and vertical axes are not labeled appropriately;  One or more bars is graphed incorrectly; Bars are not labeled;
	· The horizontal and vertical axes are labeled appropriately;  All bars are graphed correctly; All bars are labeled;
	· All conditions of the Meets Expectations column are met; Graph contains a title; Multiple colors or patterns are used; The vertical axis is scaled so that variation in vote is present.

	· Interpretation
	· No attempt to interpret graph is made; or an incorrect interpretation is given; or inaccurate conclusions are drawn;
	· An accurate interpretation is provided;  There are no erroneous conclusions given;  Correct edited standard English is used;
	· All conditions of the Meets Expectations column are met; The interpretation and/or conclusions are supported with evidence from an additional text or web source.


Self Assessment and Rubric

	
	Does Not Meet Expectations
	Meets Expectations
	Exceeds Expectations

	Stem & Leaf Plot
	
	
	

	· Data Collection
	· County data is missing or not attached.  The state has less than 50 counties.
	· Data on all counties of the state are entered in the table or attached to the assignment.  The state has at least 50 counties.
	

	· Graph Construction
	· A split stem is not used;  The data are not ordered; The data are not aligned in invisible columns; Decimal points appear in the graph.  Some stems are missing, hiding gaps in the data.  No legend is provided.
	· A split stem is used; The data are ordered; The data are aligned in invisible columns; No decimal points appear; A legend is provided.  If appropriate, gaps in the data are present.
	· All conditions of the Meets Expectations column are met; Graph contains a title; The graph looks professional.

	· Interpretation
	· No attempt to interpret graph is made; or an incorrect interpretation is given; or inaccurate conclusions are drawn;
	· An accurate interpretation is provided; There are no erroneous conclusions given; Answers to all questions are provided.  Correct edited standard English is used;
	· All conditions of the Meets Expectations column are met; The interpretation and/or conclusions are supported with evidence from an additional text or web source.


Self Assessment and Rubric

	
	Does Not Meet Expectations
	Meets Expectations
	Exceeds Expectations

	Box & Whiskers Plot
	
	
	

	· Data Collection
	· State data is missing; Two groups were not identified or the two groups were selected based on something other than geographic region.
	· Data on all states are entered in the table; Data are separated into two groups based on geographic regions.  The variable recorded in the table is the percentage of the vote received by the Democratic candidate.
	· All conditions of the Meets Expectations column are met; There is an obvious difference in voting behavior of the two geographic regions.

	· Graph Construction
	· Less than two plots are graphed.  A uniform scale is not provided.  The five-number summary is not calculated or does not appear on each graph.
	· Two plots, one for each geographic region, are graphed using the same uniform scale.  The five-number summary is calculated and appears on each graph.
	· All conditions of the Meets Expectations column are met; Graph contains a title; The graph looks professional.

	· Interpretation
	· No attempt to interpret graph is made; or an incorrect interpretation is given; or an inaccurate conclusion is drawn;
	· An accurate interpretation is provided; There are no erroneous conclusions given; Answers to all questions are provided.  Correct edited standard English is used;
	· All conditions of the Meets Expectations column are met; The interpretation and/or conclusions are supported with evidence from an additional text or web source.


Self Assessment and Rubric

	
	Does Not Meet Expectations
	Meets Expectations
	Exceeds Expectations

	Using the Best Graph
	
	
	

	· Data Collection
	· State data is missing or incorrect; Two groups were not separated; 
	· Data on all states are entered in the table; Data are separated into two groups based on whether or not the state had a same-sex marriage ballot.  The variable recorded in the table is the percentage of the vote received by President Bush.
	

	· Graph Construction
	· Less than two plots are graphed.  Some of the key features of the graphs are missing.
	· Two plots, one for each group, are graphed.  All of the key features of the graphs are present.
	· All conditions of the Meets Expectations column are met; Graph contains a title; The graph looks professional; The graph shows a clear difference between same-sex marriage ballot states and non same-sex marriage ballot states.

	· Interpretation
	· No attempt to interpret graph is made; or an incorrect interpretation is given; or an inaccurate conclusion is drawn;  Not all questions posed are answered.
	· An accurate interpretation is provided; There are no erroneous conclusions given; Answers to all questions are provided.  Correct edited standard English is used;
	· All conditions of the Meets Expectations column are met; The interpretation and/or conclusions are supported with evidence from an additional text or web source.


Assessment and Grading
The rubrics above can be used in the following ways:

1. For self assessment

· Students often ask, “What do YOU want?”  The rubrics spell out what is required for high quality work.

· Students can use the rubrics as checklists for their graphs and interpretations.  Students find these checklists useful because they inevitably fail to include all the necessary information requested on the worksheets.


2. For peer evaluation

· Students who are taking the “Math for Elementary Teachers” class may benefit from this pedagogical technique.  The goal is for students to use the rubric to assess a peer’s work.  Learning moments occur when two students disagree on how to assess a particular graph or interpretation.


3. For grading

· Weigh each of the 5 worksheets equally.  For a 100-point score, assign 20 points to each worksheet.

· For each 20-point worksheet, there are 3 components, data collection, graph construction, and interpretation.  Allocate 5 points to data collection, 8 points to graph construction, and 7 points to interpretation.  Students receive all the points on a component if they meet expectations on that component.  Points are deducted for each missing or incorrect sub-component of each component.

· For each worksheet, assign 1 point of extra credit if a student exceeds expectations on all components of the worksheet.

Links to Course Competencies

This RWLO could be applied in the following courses: Mathematics for Elementary Teachers, Introductory Statistics, Basic Mathematics, Political Science, American History, and others. Specifically, this RWLO meets the following course competencies:

For this RWLO, the student will:

· Develop their quantitative literacy skills.

· Collect, organize, summarize, present, and interpret data.
· Demonstrate an understanding of how variables of diversity affect social institutions and policies, or our expectations of and interactions with others.
· Use Internet resources effectively.
· Access, analyze, and use information appropriately.
· Perform effective, worthwhile evaluations and tests of positions, viewpoints, reasons, data, and the formulations and solutions of problems by identifying and assessing the reasoning in support of them.
Supplementary Resources

Applets of Statistical Graphs

· Circle Graphs or Pie Charts:

· http://www.shodor.org/interactivate/activities/piechart/index.html 

· http://nlvm.usu.edu/en/nav/frames_asid_183_g_2_t_1.html  

· Bar Graphs:

· http://www.shodor.org/interactivate/activities/bargraph/index.html 

· Stem & Leaf Plots:

· http://www.shodor.org/interactivate/activities/stemleaf/index.html
· Box & Whiskers Plots:

· http://www.shodor.org/interactivate/activities/boxplot2/index.html
Statistical Glossary

· http://www.stats.gla.ac.uk/steps/glossary/alphabet.html 

Online Data Analysis
· StatCrunch: Statistical software for data analysis on the Web:  http://www.statcrunch.com
Extensions
· Ask students to assess one another’s responses using the self assessment and rubric sheets.

· Central Michigan University’s Real-Time Online Activities for Statistics:  http://stat.cst.cmich.edu/statact/  (Check out the voting behavior activity, Which party will you vote for?)
· Students can investigate other graphs using the presidential election data.  (For example, histograms or scatterplots.)

· Students can investigate other topics from an introductory statistics class using the presidential election data.  (For example, contingency tables, Chi-square, probability, hypothesis testing, correlations, or regression.)

Recommendations

Recommendations for Integration:

· Use this RWLO to supplement or to replace your existing classroom lessons on statistical graphs.

· Be sure you have access to a computer lab during your regular class time.

· Require students to complete the Pre Assignment before class.  This saves a lot of time during class in the computer lab.

· Students have lots of questions while using the Internet.  It is best if they work with a partner in the computer lab.

· One 90-minute period is sufficient to implement this RWLO.  If your class period is less than 90 minutes, ask students to prioritize lab time by collecting data first.

Back-up:

· If a computer lab is not available, students can use any computer with internet access (and up-to-date software).
· If the two main web sites are not available, you can try the following alternatives:

· http://www.presidentelect.org/ 
· http://www.washingtonpost.com/wp-srv/politics/elections/2004/graphics/exitPolls_national.html 
Lessons Learned:
· Students have most difficulty interpreting the data and graphs.  Use as much class time as possible discussing possible interpretations of the graphs.
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