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DISCLAIMER:

This lesson/unit should be considered a working draft.  While it may not necessarily indicate the mathematical standards that were used in its development, such standards were consulted.  It is the intention of the author that anyone considering using this lesson/unit should consult their local math content standards, and should make any changes to the materials as they see appropriate for their classroom and students.  If you have any suggestions, comments, critiques, ideas, etc, for how to make this lesson/unit stronger, I welcome your feedback.  In addition, if you use any or all of this lesson/unit in your classroom, please let me know about your experience.

All PowerPoint Presentations mentioned in this text can be downloaded by typing http://www.radicalmath.org/Powerpoints/ and then the name of the presentation.

Understanding By Design Principals

Essential Questions:

· How can knowledge of statistics help one understand and address social issues?

· How can a statistic be biased? 

· How does one know what is the most appropriate type of graph to make in order to represent a given set of data?

· How can a sample group accurately represent a population?
· How can we draw accurate conclusions about a given set of data using statistical analysis?
Students will understand:

· Statistics can be biased when any of the following occur: limited context (ie. distribution) provided for data, non-random sampling used, chosen scale, chosen method of averaging, inclusion/omittance of outliers, non-objective survey questions, etc.

· Using rates (and not totals) is more valuable when comparing groups of different sizes

· Correlation does not imply a cause-and-effect relationship

· It is valuable to determine both the center and distribution of a set of data 

· That one set of data can be looked at and analyzed to mean many different things
· That one should never fully ‘trust’ a statistic, because data can be analyzed and interpreted in many different ways to support multiple perspectives, political viewpoints, etc.
Students will be able to:

· Create (by hand, and on Microsoft Excel) bar graphs (regular, two-variable, segmented), line graphs, histograms, dot plots, box-and-whisker, and pie graphs from a given set of data
· Calculate (by hand, and on Microsoft Excel) the following from a given set of data: Averages, 5 Number Summary, Outliers, Standard Deviation, Rates based on groups larger than 100 (ex. per 100,000 people)
· Use multiple methods to analyze a given set of data and describe what can be determined from their analysis
KEY TERMS:

· Data

· Distribution / Spread

· Range

· Frequency Table

· Average / Center of Spread

· Percent

· Rate

· Standard Deviation

· 5 Number Summary

· Outlier

· Variation

12th Grade Math Curriculum Map

	Mastery Targets 
	To be able to apply a range of statistical ideas to analyze and understand a set of data



	Portfolio Items
	1.  Graphing Project

2.  Scatterplots and Mapping Project

3.  Survey Project

	Content
	· Averages

· Graphing (Pie, Bar, Line, Segmented Bar, Histogram, Dot Plot, Box Plots)

· Percents and Rates

· Standard Deviation

· Scatterplots

· Correlation

· Regression

· Map-Making

· Margin of Error

· Probability

· Venn Diagrams?

	Essential Questions
	· How can knowledge of statistics help one understand and address social issues?

· How can a statistic be biased? 

· How does one know what is the most appropriate type of graph to make in order to represent a given set of data?

· How can a sample group accurately represent a population?

· How can we draw accurate conclusions about a given set of data using statistical analysis?

	Enduring Understandings 
	· Statistics can be biased when any of the following occur: limited context (ie. distribution) provided for data, non-random sampling used, chosen scale, chosen method of averaging, inclusion/omittance of outliers, non-objective survey questions, etc.

· Using rates (and not totals) is more valuable when comparing groups of different sizes

· Correlation does not imply a cause-and-effect relationship

· It is valuable to determine both the center and distribution of a set of data 

 

	Connections with other Disciplines
	Government – Studying social issues as a means to deciding on a topic for their Survey Project, and as part of ongoing in-class and homework assignments

English – Written component to all Portfolio projects and other shorter assignments

Science – Periodic assignments and discussions about public health issues

	Soul Standards
	

	Thinking Skills – Habits of Mind 
	*Knowledge

*Comprehension

*Application

*Analysis

*Synthesis

*Evaluation

*Problem solving

*Self - Assessment

	Writing Skills
	Writing up explanation of methods and understandings with each Portfolio Project

	Reading Skills
	Reading data sets to determine methods for mathematical analysis

	Math Skills
	See above

	Department Specific Skills
	Test taking skills

Microsoft Excel skills

Microsoft PowerPoint skills

GIS skills?

	Group Work Skills
	Public presentations

Teamwork

Creating PowerPoint presentations together

Collective map-making



	Work Habits
	Homework

Organized folders/binders

Learning how to study for exams

Not procrastinating


Calendar

	Day
	Name of Class
	Math Skills Covered
	Social Issue Covered

	1
	Class Policies
	· Data Exploration
	· Education Level and Income

	2
	Introduction
	
	

	3
	Introduction to Data
	· Bias in Data
	· Racial responses to Katrina

· Poverty Data, by race

· Minimum Wage

· Funding for prisons/education

	4
	Introduction to Graphing
	· Quantitive vs. Categorical Data

· Distribution and Variation

· Dot Plots

· Frequency Tables
	· Misleading Statistics in Advertising

	5
	More with Dot Plots
	· Dot Plots
	· Relationship between SAT scores and SAT participation rates by State

	6
	Rates and Percents
	· Rates and Percents
	· Poverty data, by race

	7
	Bar Graphs I
	· Interpreting Bar Graphs

· Percents
	· Racial disparities between US general and prison populations

	8
	Bar Graphs II
	· Making Bar Graphs

· Percents

· Segmented Bar Graphs
	· Understanding the term ‘Hispanic’ by looking at Hispanic race data

	9
	Finding Online Data
	· n/a
	

	10
	Bar Graphs III
	· Making Bar Graphs
	· Lead Exposure

· ??? (based on student research)

	11
	Graphing with Excel
	· Formulas for Arithmetic

· Rates & Conversions
	

	12
	Histograms
	· Histograms

· Percents

· Range
	· Black Disenfranchisment by State

· Poverty Rates

· Poverty Line

	13
	Line Graphs
	· Line Graphs

· Rates
	· Incarceration Rates 1950 – 2005

· ??? (based on student research)

	14
	Pie Charts
	· Pie Graphs

· Rates and Percents
	· Unemployment Rates

· U.S. Defense Budget

· Military Recruitment and Race

	15
	Quiz Review
	
	

	16
	Quiz
	· Data

· Rates and Percents

· Graphing: Dot Plots, Bar Graphs, Line Graphs, Histograms
	· TBD

	17
	Introduction to Averages
	· Introduction to Mean, Median, Mode
	

	18
	Averages II
	· Exploring how different averages can lead to very different interpretations of the same set of data
	· Casualties from Iraq War

	19
	Unemployment Debate (day 1)
	· Averages
	· Unemployment Rates

	20
	Unemployment Debate (day 2)
	· Averages
	· Unemployment Rates

	21
	Unemployment Debate (day 3)
	· Averages
	· Unemployment Rates

	22
	5 Number Summaries and Outliers
	· 5 Number Summaries

· Median

· Outliers
	· Average Incomes by Gender

	23
	Box Plots
	· 5 Number Summaries

· Outliers

· Making/Interpreting Box Plots
	· Percent of Population that is ‘Hispanics’ (Brooklyn) by Zip Code

· College Graduation Rates by Borough

· Income in different parts of the U.S.

	24
	Standard Deviation
	· Standard Deviation
	

	25
	Calculating Standard Deviation on Excel
	· Standard Deviation
	

	26
	Seminar I: Gun-Related Teen Homicides
	· Data Analysis
	· Teen Homicides, Gun Related


Need to Add:

· Lessons on how to make a PowerPoint Presentation

Day 1:  Class Policies

1. Syllabus

a. Essential Questions (1 – 2 per unit)

b. Portfolio Projects/Units

c. Pass out and review syllabus

2. Data Activity (Time permitting)

a. Give the class the sheet called “Education and Income”

b. Give students 10 minutes to write about the data.  They should use any math that they know to analyze and compare the data in order to answer this question:

i. “What can you determine about high school completion rates from this data?  

ii. Students can also make a list of answers to this question: “What questions do you have about this data?”

c. Have students share what they’ve discovered about the data, as well as any math they used to make these determinations

3. Homework (10 min)

a. Grading Policy.  Explain to students that we will be using a system similar to last year where their grade is based on several factors, including HW, CW, Exams, Projects, Classwork, Conduct, Groupwork, etc.  

b. Homework assignment is to write down 3 things that they liked or thought were useful about the old grading policy, and 3 things that they didn’t like about it.

Day 2: Opening Activities

Aim: To understand that you can use Statistics to study and learn about any social issues that are important to you

Materials:

· Chart Paper

· Marker for each student

· DataExploration1.ppt

1. Important Issues (20 min)

a. Put chart paper around the room, and give students 15 minutes to walk around and write their thoughts.  Questions could include:

i. What do you like about your neighborhood?

ii. What would you like to change about your neighborhood?

iii. What community/school issues and problems would you like to learn about in math class this year? (For example: poverty… military recruitment…)

iv. What type of math would you like to learn or get better at this year?

v. What are your goals for math class this year?

b. Have students read the entire paper to the class after they’ve had a chance to circulate around the classroom

2. Introduce Students to SmartBoard (10 min)

3. Homework? (5 min)

Day 3: Introduction to Data

Question of the Day: What is ‘data’?
Definitions: Data

Materials: NumbersGame.ppt

1. Opening Activity (10 min) – “NumbersGame.ppt”
a. Put the following numbers on the board, and ask students to write what they think each number represents:

· 536 billion

· 50,000,000,000

· 57.6 billion

· 7,100,000,000

· 2.4 million

· 1

· 21

· 9,739

· 130,670

2. Discussion on Data (30 min – 45 min)

a. Ask: What is data?
b. A number by itself is not “data”.  But when a number is used to represent something real, it is considered “data”

c. One set of data can be understood to mean two totally different things:

i. In 2004 there were 26,038,000 White people in poverty, 9,393,000 Blacks, and 9,132,000 Hispanics (the U.S. Census term).  Which race has more people living in poverty?  Why might these not be the best numbers to compare in order to understand which race experiences more poverty?  What would be a better set of numbers to compare? What other numbers would we need to calculate percents?  In 2004, the total number of people in the U.S. of each race were: 238,000,000 White, 38,028,000 Black, 41,698,000 Hispanics.  What percent of each race is living in poverty? Answers: 10.9%, 24.7%, 21.9%.  How do these percents make the picture of poverty look different?  You can also point out to students that one problem with this data is that the term “Hispanic” includes White and Black people, as well as people from Latin-American descent.
	
	White
	Black
	Hispanic

	Total people living in poverty
	26,038,000
	9,393,000
	9,132,000

	Total people
	238,000,000
	38,028,000
	41,698,000

	% of people of each race in poverty
	10.9%
	24.7%
	21.9%


ii. Hurricane Katrina

1. Play segment from “When The Levees Broke” (10 min)
2. Look at racial disparities in the responses to a PEW Research Center poll about the Bush administrations response to Hurricane Katrina to see how different statistics tell a very different picture

	
	Total
	White
	Black

	Government response would have been faster if most of the victims were white
	26%
	17%
	66%

	Katrina shows that racial inequality is still a major problem
	38%
	32%
	71%


3. Discussion Questions:

a. Not only should we not “trust” the ‘totals’, but we need to question all of the data…

b. Questions for discussion on the legitimacy of the data? 

i. Who conducted this poll?  
ii. How many people were asked?  
iii. Where did these people live?  
iv. What was the way they chose people to ask?  
v. Does “total” include other races, or just Blacks and Whites?
iii. Minimum wage

1. Give out only the sheet “Minimum Wage from 1960 – 2005”
2. Ask: Based on this sheet, what does it look like has been happening with minimum wage since 1960?  Is it good or bad?

3. Then pass out the 2nd sheet with the adjusted data… 

4. What does “2005 dollars” mean?
5. In 1960, everything was cheaper.  Something that cost $1 in 1960 would have cost about $6.58 in 2005.  This is a more accurate way of comparing prices over time – adjusting for inflation.

6. What has been happening to the minimum wage in 2005 dollars since 1960?
7. Why do you think the Minimum Wage has been going down?
3. Video from Numbers Game (10 minutes)

a. Have students share what some of their guesses were for the numbers from the opening activity

b. Play the Prison Moratorium Video for students so they can see what the numbers actually represent (the video can be downloaded from www.radicalmath.org/docs/pmpvideo.mov)

4. Optional Activity

a. If there is extra time, have students look at the chart called “Militarism in Brooklyn” and write down a list of observations from the data.  This could range from comparing data for different zips, finding highs/lows, patterns, etc.

5. Homework: “Like a Rock” (5 minutes)

Day 4: Activities to Introduce Graphing

Aim: To learn how to represent data on a dot-plot

Definitions: Quantitative and Categorical Data, Set, Distribution, Variation, Dot Plot, Frequency Table

Materials: DotPlotIntro.ppt

1. Discuss HW (5 minutes)

a. Review HW from last night.  Help students understand why the Chevy Ad is problematic. (It is because they try to make Chevy look much better than the other brands by spreading out the bar graph – but really Chevy is at 99% and the other brands are at 95%-98%, not a significant difference.)

2. Quantitative & Categorical Data (10 minutes)

a. There are two types of data that we will be looking at:

i. Categorical Data places someone or something into several groups or categories. For example: Favorite colors, job titles, names of people in the class, etc. Categorical data is what we have
ii. Quantitative Data measures numerical values.  For example: Height, salary, age.  Quantitative data is how much we have
b. Give out worksheet “Quantitative and Categorical Data”
3. Variability, Distribution (5 minutes)

a. There are many different ways to look at a set of data.  Definition of a set: 

b. Not only do we want to look at the difference in data between different groups (such as males and females), but also at how much variation there is within the data in each group.  The pattern of variability within a set of data is called the distribution.

4. Dot Plot Activity (30 minutes)

a. One way to visually represent a set of data to see its distribution is to make a dot plot.

b. A Dot Plot is… a graph that shows the spread (distribution) of a set of quantitative data by representing each number with a dot

c. To demonstrate how to make a Dot Plot, make a quick Dot Plot of the ages of the people in the class.  It is good to include the teacher’s age as well to show the variation.

d. Pass out the worksheet: “Representing Our Names with Dots”

5. Homework: “200 Fathers” (5 minutes)

Day 5:  More with Dot Plots

Aim: ???
Definitions: Range

1. Do Now (5 min)

a. Pass out the sheet “Dot-Plot Curves” to students

2. Discuss Homework (5 min)

a. Students should see that while 24 was the most common age, and that the ages on either side were also common… But as you move away from the 24 the frequency quickly decreased.

b. Make sure students know the term Frequency Table. A Frequency Table is a chart that measures how often each possible answer occurs.
3. Activity, Part 1 (30 min)

a. Start by passing out just the data/chart called “50-State SAT Scores”
b. Ask students to explain what data is contained on the chart, and make sure they understand what each category means (participation rate, average).

c. Why might participation rate change from state to state?

d. Ask them to take a guess as to whether or not there might be any connection between the data… For example, do states with high participation rates have higher scores?  Make sure they explain their thinking – either based on what they see in the data, or on why they have the opinion they do

e. Then, pass out the second page and have students answer the questions for 5 – 10 more minutes.

f. Then have people share their answers, and return to the previous questions.

4. Activity, Part 2

a. Last, give students the third and fourth pages for the activity called “SAT Dot Plots” and have students work in groups or independently to complete them.

5. Homework: Have students complete work from class.

Day 6: Rates and Percents (2 hours)

Aim: ???
Definitions:  Rates, Percents

Materials: Rates&Percents.ppt
1. Review HW

a. Discuss the two Dot Plots that students made from the SAT Data.

b. Students should see that when the data was separated into two dot plots, it becomes apparent that one graph contains mostly lower scores (high participation rate) and the other graph contains mostly higher scores (low participation rate).  Therefore we can infer that there is a relationship between the two – although one does not necessarily cause the other, nor does every state follow this pattern (ask them to identify states that don’t follow this pattern).

2. Review of earlier data (10 min)

a. Put this chart on the board:

	
	White
	Black
	Hispanic

	Total people living in poverty
	26,038,000
	9,393,000
	9,132,000

	Total people
	238,000,000
	38,028,000
	41,698,000

	Percent of people of each race in poverty
	10.9%
	24.7%
	21.9%


b. Q: Why were the first two rows alone not enough information to understand the connection between poverty and race in this country?

c. Q: Which number, the total or the percent, do students think is more accurate?

d. COME BACK TO THIS QUESTION: Can someone summarize when it’s better to use percents than totals in one sentence? (Write their answer on the board).  It should be something like:  “When comparing data on groups of different sizes…”

3. PowerPoint presentation on Rates and Percents (“Rates&Percents.ppt”)

a. Start discussed Rates/Percents with students with the PowerPoint

4. Classwork/Homework

a. “Rates and Percents”

b. If students finish early, you can make up problems that deal with percent growth.  For example: “Subway fares used to be $1.25.  Now they cost $2.00.  What was the percent increase in fares?  What percent of the old fare is the new fare?”
Day 7:  Introducing Bar Graphs

Aim: To understand how to read and interpret bar graphs
1. Review Homework (20 min)

a. Discuss HW questions from previous night

b. Go over questions students missed

c. This could be an opportunity for students to put their answers on the SmartBoard

2. Activity 1 (15 min)

a. Pass out “Same Data, Different Graph”

b. The goal for this activity is for students to see another way of graphing data other than making a dot plot by taking the same data they’d made a dot-plot with and turning it into a Bar Graph

c. Tell students: “When we are representing totals, we can use either a bar graph or a dot plot.  But when we want to use percents instead of totals, it is better to use a bar graph than a dot plot.”
3. Activity 2 (remainder of class)

a. Pass out “Racial Disparities in US Prisons vs. US Populations” graph and have students answer the related questions

4. HW:  Finish answering the questions

Side Note: It would be an interesting assessment of what students learned from this activity by giving them a graph with the percent of the total population for each race and asking them to draw another bar for each race that would represent their percent of people in prisoners if everything was fair.
Day 8: Making Bar Graphs

Aim: ???
Materials:  1) Need to enlarge Blank Segmented Bar Graphs from student packet to fit on 11x17 paper; 2) construct a large chart for students to paste their bar graphs onto that list each country of origin, a legend, and the title of the graph, 3) BarGraphs.ppt
1. Discuss Previous Classwork (20 min)

a. What did people see from graph about racial disparities?

b. How would you calculate total people in US/prison by race?

i. 70% of 265 million = 185,000,000

ii. 12% of 265 million = 31,800,000

iii. 12% of 265 million = 31,800,000

iv. 28% of 2,185,000 = 611,800

v. 45% of 2,185,000 = 983,250

vi. 21% of 2,185,000 = 458,850

c. How would you calculate percent of population in prison by race?

i. Percent  = part/whole * 100

ii. White: 611,800 / 185,000,000 * 100 = .33%

iii. Black: 3.09%

iv. Latino: 1.44%

d. Why don’t these percentages (70%, 12% and 12%) add up to 100?  Because there are other races that aren’t taken into consideration here.

e. Do you think there is a similar situation in NY State?

2. Bar Graph Basics “BarGraphs.ppt” (10 min)

a. Bar Graphs compare a categorical variable with a quantitative variable. The categorical variable is on the X-axis and the quantitative variable is on the Y-axis.

b. If you are comparing two quantitative variables, there are two ways to graph them… either putting both together for each category or all of one category together.

c. Scale should be adjusted so that the bars take up as much of the paper as possible.

d. Slideshow on Bar Graphs

i. Show students examples of the different types of Bar Graphs they can make

ii. How can this be more “active learning” ????

3. Segmented Bar Graph Activity (25 min)

a. Definition of race – a social construct used to build barriers

b. Start with a discussion about the term Hispanic.  Ask students: What does the term Hispanic mean?  What color, or what race are Hispanic people?  Who uses the term ‘Hispanic’ to describe people?  Where do you hear ‘Hispanic’ being used? Where are Hispanic people from?
c. Lead into a discussion about the Census, and how it considers people Hispanic.  Tell them that many of the charts and graphs, as well as data that we’ll be looking at, are based on the Census that uses the term Hispanic.  So as a class it is important to understand what this word means.

d. Pass out “’Hispanics’ in the U.S.”

e. There are 9 different countries of origin.  Assign each group 1 or 2 different countries.

4. Homework: “Race and Hispanic Origin”

Day 9:  Learning Data Research on Infoshare.org

Aim: ????
Materials: Computers

1. Researching Information on Infoshare

a. Teach students by teaching them the basic of Infoshare

1. Go to Infoshare.org, and create a username/password (students should write this information down in their binders)

2. Click option 2, Area Comparison

3. Select an “Overall Area Type”, and then “Areas to Compare”

· Can choose either an entire area (such as all of New York), or an area subdivided into smaller areas (such as all of NY divided by Borough or Borough divided by zip code)

4. Choose a Data File, either Demographics, Socio-Economics, or Health.  (Have students look at each to see what data they contain).

5. In “Demographics”, choose “Long Form” 2000 Census, and then ‘Population’, ‘Housing’, ‘Work’, ‘School’ or ‘Income’… and Click “Go” and “View Table” to see results

6. Also, show students how to select more than one set of data to view in a chart

7. Also, show students how to save their data

2. Research Activity

a. Have students complete the worksheet “Infoshare.org Treasure Hunt”

3. Homework – ???

Day 10: Making Bar Graphs by Hand

Aim: To learn how to find data online and make a bar graph from it
Materials: Computer access
1. Making Bar Graphs by Hand

a. Pass out the worksheet: “Make Your Own Bar Graph”

b. Students should take their data and make bar graphs by hand, first conducting research and then making a graph

c. Model for them the following example, or have them choose the steps and make a graph from their choices in front of the class:

· Borough… Brooklyn… Community District… Lead Exposure… Total Cases… Year of Report… 1997… View Your Table

(At this point stop and ask them what the problem is here… Why this isn’t enough to graph… They should see that the totals are going to be different because the areas are different sizes… So we need to choose something else, either the total number of people or square miles or total number of kids under a certain age to find percents with)

· Demographics… Long Form, 2000… Total Population… View Your Table… Save Table

· Calculate Number of Cases of Lead Exposure 1997 per 100,000 people.  Do a few of the calculations on the board, and then make a graph from the following chart:

	Community District
	Lead Exposure Cases Kids, 1997
	Population 2000
	Rate per 100,000

	BK1 - Greenpoint/Williamsburg
	36
	160286
	22

	BK2 - Fort Greene/Brooklyn Heights
	20
	104119
	19

	BK3 - Bedford Stuyvesant
	76
	141920
	54

	BK4 - Bushwick
	48
	103993
	46

	BK5 - East New York/Starrett City
	67
	173754
	39

	BK6 - Park Slope/Carroll Gardens
	15
	104091
	14

	BK7 - Sunset Park
	21
	119013
	18

	BK8 - Crown Heights
	33
	96284
	34

	BK9 - South Crown Heights/Prospect
	25
	103235
	24

	BK10 - Bay Ridge/Dyker Heights
	10
	123367
	8

	BK11 - Bensonhurst
	7
	169611
	4

	BK12 - Borough Park
	22
	184640
	12

	BK13 - Coney Island
	5
	105073
	5

	BK14 - Flatbush/Midwood
	40
	170314
	23

	BK15 - Sheepshead Bay
	13
	168074
	8

	BK16 - Brownsville
	21
	85096
	25

	BK17 - East Flatbush
	42
	165692
	25

	BK18 - Flatlands/Canarsie
	12
	194430
	6


d. Students should follow the steps on the handout.  If they haven’t finished their graphs, they should do so for Homework.

Day 11: Learning to Use and Make Graphs with Microsoft Excel

Aim: To learn the basics of Microsoft Excel

Materials: Computer, working Internet

1. Learning to use Microsoft Excel

a. Start by showing/explaining to students the following key terms

i. Cell, Cell Name, Row, Column

b. Download document from: www.radicalmath.org/docs/LeadExposureActivity.xls 

c. Using the document, show students how to:

i. Change size of rows and columns to make everything fit

ii. Highlight entire rows/columns (Row 1)

iii. Make font Bold, Italicized, Underlined, etc (Bold Row 1)

iv. Alignment (Center Two Data Columns)

v. Formulas (two cells verse multiple cells)

· Adding (in D2, “=B2+C2”)… and then in B20: “=SUM(B2:B19)”

· Multiplying (in D2, “=B2*C2”)

· Dividing (in D2, “=B2/C2”)

· Subtracting (in D2, “=B2-C2”)

· Calculating Percents (in D2, “=B2/C2” then % button)

vi. Have students try to write a formula for finding the rate of Lead Exposure Cases per 100,000.  You can tell them to set up a cross-multiplication formula and solve it for X (the empty cell)… which would look like, in D2: “=(B2*100000)/C2”

vii. Insert a column in B

viii. Have them fill in the first 3 Community Districts with this formula

ix. Teach them how to filling in a formula from the Edit panel, and by pulling down the cursor

x. Formatting

· First, select all the data, then…

· No Decimal Points, Insert Commas

· Putting on Borders

· Wrapping Text

2. Making Graphs, Part I
a. Have students copy the chart from below.  Show them how to make a:

i. Single Bar Graph (% Poor in each city)

ii. Single Bar Graph (City A)

iii. Multi-Category Bar Graph (all data)

iv. Segmented Bar Graph

v. Pie Graph (City A)

	City
	% Poor
	% Middle Class
	% Other

	A
	35
	30
	35

	B
	56
	12
	32

	C
	11
	63
	26


3. Making Graphs, Part II

a. Have students copy the data from the 3rd chart, and make 2 graphs from it.  One of the graph has to involve either percents or rates. They need to copy/save these graphs.
Day 12: Histograms – 2 Hours

Aim: ???
Definitions: Histogram
Materials: Graph Paper, Histograms.ppt
1. Discussion of Histograms (use “Histograms.ppt”) (30 minutes)

a. Begin by going through definitions/info about Histograms

b. When you get to image of “Black Disenfranchisement”, pass out the worksheet “Black Disenfranchisement by State, 2000” and ask:
i. How is this graph different than the Bar Graphs we were using earlier?

ii. What does the X-axis measure?

iii. What does the Y-axis measure?

iv. What is disenfranchisement? (When someone has lost the right to vote).

v. How many states have rates less than 5%?

vi. How many states have rates between 5% – 10%?

vii. Which column is the tallest?  What does that tell us?

viii. Can we tell which states have a high percent of disenfranchised and which have low percents?

c. Then, finish the PowerPoint by walking them through the steps used to make the Graph

2. Making a Histogram, Part 1 (25 min)

a. Pass out “Class Names Histogram” and have students complete the worksheet

3. Making a Histogram, Part 2 (50 min)

a. Pass out the table on “Percent of Population that is Poor, 2000”
b. Discussion on Poverty Line:

i. Ask: “What data does this chart contain?  What is the Poverty Line?” 
ii. Provide students with a brief explanation of what the Poverty Line is.  For example:

· 3 people, 1 child: $15,205

· 4 people, 2 children: $19,157

· 4 people, 4 children: $22,199

c. Have students complete worksheet.  Don’t give students too much help with their graph.  Allow students to come up with different ranges for each category.
HW: “Incarceration Growth Rate” 
Day 13:  Line Graphs

Aim: ???
Materials: Computers (although could be done without them)
Definitions: Line Graph, LineGraph.ppt
1. Review HW (5 min)

a. Review the HW from the previous night by going through the different questions.

2. Introduce Line Graphs (10 min)

i. What are differences between a Line Graph and the other graphs we’ve studied?

ii. What data should you make a Line Graph from?  How can you write this in one sentence?  A line graph should be used when the data compares measurements, rates, or frequencies over a period of time (minutes, days, months, years, etc).
3. Activity: Line Graphs (35 min)

a. Pass out “Make Your Own Line Graph”

b. Students will make a Line Graph out of a set of data that they research.  This graph should have at least two lines on it.

c. First they will make the graph on Microsoft Excel, and then on large poster paper.

4. Homework (5 min)

a. “Picture of Unemployment”

 Day 14:  Pie Charts

Aim: ???
Materials: Computer Access
1. Review Homework from Yesterday (10 min)

a. Make sure that students understand: a) why using the rate is a better measurement of the employment status in the U.S., and b) that looking at the Line Graph is a good way of visually seeing the two numbers compared to each other

2. Interactive Website about Government Spending (20 min)

a. This is a fun activity to introduce students to Pie Graphs.  Have students go to this website: http://www.benjerry.com/americanpie/allocate.cfm, and use the interactive game and answer the questions.
3. Class Names Pie Graph (25 min)

a. Pass out “Class Names Pie Graph” and ask them to represent this data on the graph.  Students will need to justify how they chose to break up this data and determine what percent each slice represented.

b. If students finish before class is done, have a discussion as outlined below.

4. Discussion

a. Why are Pie Graphs useful?

b. In one sentence, explain how you should know which data to use to make a pie graph… A pie chart is a circle graph divided into pieces, each displaying the size of some related piece of information. Pie charts are used to display the sizes of parts that make up some whole. They compare categorical data.

c. Why do you think it makes sense to graph percents rather than totals?  (Discuss how much easier it is to graph percents).

5. Homework

a. “Comparing the Boroughs”

DAY 15: Review for Quiz

Day 16: Quiz – See Below

Senior Math, Quiz #2

Name _________________

Fill in as many of the empty cells as possible, and show your calculations below.  If it is not possible to fill in some of the empty cells, explain why it is not. [5 pts each]
	City
	Total number of people with full-time jobs
	Total number of people with part-time jobs
	Total number of people not working
	Percent of population not working
	Rate of people with part-time jobs (per 10,000)

	A
	27,465
	16,984
	
	
	2,301

	B
	
	
	41,000
	35%
	2,904


Javier kept track of what he did with the money from his part-time job last year, and made a Pie Graph of the data (below, left).  Using the graph he made, construct a Pie Graph in the empty pie of the percent of his earnings that went to each category.  Show any of your work below. [15 pts]
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Explain why any similarities or differences between the two graphs exist. [5 pts]
Carlos wants to make a Histogram of using the data below.  Using this data, create a chart he could use to make a Histogram graph.  (You should not actually make the graph) [15 pts]
	Person
	Age

	Luis
	14

	Kelvin
	15

	Jesus
	17

	Natalie
	17

	Nikole
	15

	Monica
	12

	Chris 
	13

	Fernando 
	15

	Joshua 
	23

	Aixa 
	21

	Melinda 
	20

	Jahaira 
	17

	Shaneika 
	13

	Abdul 
	16

	Thomas 
	19

	Franklin 
	22

	Christina 
	18


The chart below contains data about incarceration in the United States from the year’s 1980 through 2002.  The second column contains the total number of people in thousands who were in prison.  For example, 320 means that there were 320 thousands (320 • 1000) or 320,000 people in prison.

	Incarceration in the United States, 1980 - 2002

	Year
	Number of People in Prison (in thousands)
	Total U.S. Population
	Rate of People in Prison per 100,000 Population

	1980
	320
	229,926,619
	139

	1985
	
	241,382,673
	202

	1990
	743
	250,296,970
	297

	1995
	1,079
	262,418,978
	

	2000
	1,316
	
	478

	2002
	1,368
	287,299,790
	


http://www.ojp.usdoj.gov/bjs/correct.htm
1. Fill in the missing information from the chart. [5 pts each]

2. Make a graph of this data, comparing the total number of people in prison with the rate of people in prison from 1980 – 2002. [20 pts]

3. What type of graph did you make?  Why was this the most appropriate graph for the data? [5 pts]

4. Which set of data, the total or the rate, do you think is more useful to understand the history of incarceration from 1980 – 2002?  Explain your answer. [5 pts]

Senior Math, Quiz #2b 

Name _________________


	City
	Total number of people with full-time jobs
	Total number of people with part-time jobs
	Total number of people not working
	Total number of people in the city
	Percent of population not working
	Rate of people with full-time jobs (per 100,000)

	A
	27,465
	16,984
	
	
	
	26,500

	B
	
	
	80,000
	
	10%
	29,000


Fill in as many of the empty cells as possible, and show your calculations below.  If it is not possible to fill in some of the empty cells, explain why it is not.  Hint: start by finding the total number of people in each city [5 pts each]
The graph below left shows the total number of people in City A who belong to different political parties.  Use this information to fill in the empty graph. [15 pts]
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Explain why any similarities or differences between the two graphs exist. [5 pts]
Using the following data to make a chart that you could use to make a Histogram graph.  (You should not actually make the graph) [15 pts]

	5.5

	5.6

	8.2

	8

	5.9

	4.4

	6

	7.3

	9.1

	7.4

	10

	8.9

	9.1

	7


The chart below tracks the minimum wage from 1960 until 2005.

	Year
	Real Minimum Wage
	Minimum Wage in 2005 Dollars

	1960
	$1.00
	$6.58

	1970
	$1.60
	$8.04

	1980
	$3.10
	$7.35

	1985
	$3.35
	$6.08

	1995
	$4.25
	$5.45

	2000
	$5.15
	$5.84

	2003
	$5.15
	$5.47

	2005
	$5.15
	$5.15


Make a graph of this data, comparing the real Minimum Wage to the Minimum Wage in 2005 dollars [20 pts]

What type of graph did you make?  Why was this the most appropriate graph for the data? [5 pts]

Which set of data, the real minimum wage or the minimum wage in 2005 dollars, do you think is more useful to understand the history of the minimum wage in this country?  Explain your answer. [5 pts]

Day 17:  Introducing Averages - Mean, Median, Mode

Aim: To learn the different methods for finding an average
Materials: AveragesIntro.ppt
1. Do Now Activity ( “AveragesIntro.ppt”) (30 min)

a. Pass out graph paper to the class.  Start off by showing students this chart, and asking them to construct a Dot-Plot from it.

	Age of Players on a Baseball Team
	19
	22
	39
	39
	25
	31
	30
	20
	27


b. Then continue with the PowerPoint Presentation and the activity on the last slide.

2. Averages Questions

a. Pass out the worksheet called “Not An Average Assignment” and have students work on the problems in their groups for the rest of the class.  

b. If they are enjoying the problems, they can continue them the next day.

3. Homework: “Mean=Median”


Day 18:  Averages Day II

Aim: To understand the reasons for using different methods of averaging
1. Reviewing Homework (5 – 10 min)

2. Review Previous Classwork (10 min)

a. Go through problems from the previous day that students wanted to know the answer to, or were confused about.

3. Averages Activity: “Iraq Casualties” (20 min)

a. Pass out the assignment

b. The goal of the assignment is to get students to think about how different averaging techniques can produce different answers. Therefore when they hear “average”, they should understand that the averaging method was possibly chosen to support the point of view of whoever presented the data.

c. Allow students to work on the assignment, but come back to a discussion about it towards the end of class.

4. Discussion Questions (10 min)

a. What was the average you came up with for the Pentagon official?  How did you calculate this number?

b. What was the average you came up with for Activist?  How did you calculate this number?

c. Which method/number is “right”?

d. Can you think of other circumstances where two people may choose different methods of averaging numbers?
5. HW:  “Negotiating a New Contract”

Day 19 - 21:  Unemployment Debate

PART ONE:

Aim: 1) To further understand how averages can be biased based 
1. Discussion Homework

a. Answers:

	 
	Mean
	Median
	Mode

	Total
	$39,640
	$34,000
	$29,500

	Workers Only
	$37,158
	$34,000
	$29,500


2. Introduction to Unemployment

a. “What does it mean to be unemployed?”

b. “How are unemployment figures calculated by the US government?”

c. Explain that we’re going to be looking at unemployment rates around the U.S.

i. Ask what a rate is?

ii. If I said a state had an unemployment rate of 3.5, that means 3.5 out of _____?

3. Introduce Activity “AveragesUnemployment.ppt”

a. Explain that we’re going to have a debate, and that each group is going to take on a different interest.  These interests are:

i. The Federal Government

ii. The National Association of Men (NAM)

iii. The Regional Governors Group

iv. The Alliance for the Advancement of Women (AAW)

b. Give students the data and the group they represent.

c. Assignment:  Students are being asked to come up with an average unemployment rate to describe the unemployment situation in the U.S.  They can look at the entire country as a whole, or compare averages for groups of States.  They will have the rest of class to determine which data to use, if/how they want to group the States, and find averages that support their viewpoint.

d. The main questions students will be answering are:

i. What is the average rate of unemployment over the past year?

ii. Are Americans better off today than in the past in terms of jobs?
4. Download Data here:

a. www.radicalmath.org/docs/UnemploymentData.xls
5. HW: Prepare for debate, Make visuals…

PART TWO:

6. Debate

Day 22:  Outliers and 5-Number Summaries

Aim: To learn when you can ignore numbers in a set of data

Definitions: Outlier, 5 Number Summary, Outliers.ppt

1. Do Now ( “Outliers.ppt”)

a. “Bill Gates makes $500 million a year.  He’s in a room with 9 teachers, 4 of whom make $40k, 3 make $45k, and 2 make $55k a year.  What is the mean salary of everyone in the room? What would be the mean salary if Gates wasn’t included?”

2. PowerPoint on 5 Number Summaries and Outliers

a. Ask students which number they think better represents the salary of people in the room?

b. Can we just ignore Gates’ salary?  Well, it turns out that we can.

c. Very low or very high numbers are called Outliers – a number that is much larger or smaller than the other numbers in a set of numbers… They are so large that they skew the data.
d. Usually statisticians ignore outliers so that they wont dramatically influence the other data.

e. To find out if a number is an outlier, we first need to find something called a 5-Number Summary:

f. 5-Number Summaries

g. Finding Outliers

3. Homework: “Comparing Income”

Day 23: Box Plots (2 hour class)

Aim: How do you graph a 5-number summary?

Materials: Graph paper

1. Do Now: (See: “BoxPlot.ppt”) (10 min)
a. “Find the 5 Number Summary and any outliers for the following set of data”

	10
	4
	5.5
	12
	3
	11.5
	5
	13
	20
	11
	12


5-Number Summary:
3
5.25
    11
     12.5
20  
(No outliers)

2. Constructing a Box-Plot (30 min?)

a. Show students how to create a box-plot from the data from above

b. Pass out “Hispanics in Brooklyn”.  Students need to find a 5-Number Summary, Outliers, and then construct a Box Plot.

	Lowest
	5%

	Q1
	8%

	Median
	14%

	Q3
	27%

	Highest
	80%

	
	

	IQR
	19%

	IQR * 1.5
	28.5%

	
	

	Q1-IQR
	-20.5%

	Q3+IQR
	55.5%

	
	

	Outliers:
	64, 80


c. Answer ---------------------------------------->

d. Show students using the PowerPoint how to graph a Box Plot with outliers.

e. Questions for Discussion:

i. Which neighborhoods are the Outliers?  (Ask this before showing which they are on the PPT)

ii. What is the range that 50% of the neighborhoods fall between (8% and 27%)?

iii. What does it meant that there is a large space/line between Q3 and the highest value, but only a small space/line between Q1 and the lowest value?

iv. Can we determine what the mean is from this graph?  Why or why not?

v. How would you describe the spread or distribution of data about Hispanics in BK based on this graph?

3. Advantages & Reasons to Use a 5-Number Summary/Boxplot

a. Measures not just center, but spread

b. Measures …

c. Can be constructed for large sets of data, or differing size sets of data

4. Comparing College Graduates in the 5 Boroughs

a. Pass out “College Graduates In…” for students to start working on.

b. Students should make box-plots of their data in the empty box plot provided, and should use one color for males and one color for females.  You can also blow them up onto 17” x 11” paper for bigger plots

c. When they are done, hang the box-plots on a previously constructed chart paper so that they can easily be compared. 

5. Discussion

a. Questions for discussion:

i. Which neighborhoods are similar/different?  Why do you think that is?

ii. How do males and females compare to each other?

6. Homework

a. “The Geography of Income”

Day 24:  Standard Deviation

Aim: ???
Definitions: Standard Deviation

Materials: StandardDeviation.ppt

1. Show “StandardDeviation.ppt”

a. Go through the PowerPoint with students to show them how to calculate the Standard Deviation of a set of numbers

b. If students ask why you divide the sum by (n-1) and not just n, you can explain:  The sum of the deviations will always be 0, so we can find the distance of the last deviation (n-1) by subtracting the rest of the sums from 0.  Since n wont vary at all (it will always be 0), only (n-1) can vary.

c. Students will calculate the Standard Deviation for a set of numbers, and then compare two sets of data with the same mean but different standard deviations.

2. Classwork/Homework: “School Lunch Survey”

Day 25: Calculating the Standard Deviation on Excel

Aim: ???
Materials: Computers, StandardDeviationGame.ppt
1. Review HW

a. Go over one (or both) sets of data from the HW so that students understand how to calculate the Standard Deviation of a set of data.

b. The answers should be:

	
	Males
	Females

	Average
	5.6
	5.3

	Standard Deviation
	2.2
	2.7


c. Make sure that students understand what the Standard Deviation means about these two sets of answers… The larger SD means there is more variability around the mean – some really high scores and some really low scores.

d. Questions for discussion:

i. Are these SD’s pretty much the same, or are they very different?  

ii. If you were in charge of the school lunch, how could you use this data?

iii. Does it matter that there were groups of different sizes?

2. Calculating Averages and Standard Deviation using Excel

a. Start by showing students the two dot plots from “StandardDeviationGame.ppt”

b. Pass out “Guess the Distributions” and give them 5 minutes to fill in the empty chart.

c. Download the spreadsheet for this activity at: www.radicalmath.org/docs/StandardDeviationActivity.xls
d. Make sure that students are taking notes on the formulas for each of the following:

i. Mean… =AVERAGE(array1)

ii. 5 Number Summary… =QUARTILE(array1,0)

iii. Standard Deviation… =STDEV(array1)

3. Seminar 2, Introduction

a. Pass out “Seminar 2 Data” to students.  Go over the assignment with them.  Students can also download an Excel sheet to speed up their calculations and graphing at www.radicalmath.org/docs/Seminar2Data.xls
b. Students should begin working (and continue for homework) preparing for the Seminar.

c. You can either give students an extra day to continue working with the data, or conduct the seminar during the next class period.

Day 26: Seminar 1

1. Seminar 1

a. To see graphs and calculations for the data, download the document at:  www.radicalmath.org/docs/Seminar1.xls
b. This document includes observations that students might make about the data, including:

Observations from the Data:

· 1984 had the lowest rate for the entire country (5.3), and 1994 had the higest rate (25.8). 50% of the years fell between 6.4 and 13.9.

· As a whole, the rate for the entire country in 2004 was just about where it was in 1976, although it had spiked in the middle.

Regional/Yearly Observations

· Three regions (NE, ENC, ESC) have gone down since 1976, the other 6 have gone up.  However, the US as a whole has gone down by 3.1%

· The Pacific region has the highest mean (15.2) and median (11.6) over the 29 year period.  The Northeast has the lowest mean (4.4) and median (2.8) over the same time.

· The West South Central has the highest murder rate of any region during the 29 years.  This was 37.8 in 1994.  The Northeast had the lowest (0.4) in 2004.

· The WSC (10.3) and PA (8.6) had the largest variation (Standard Deviation) in their rates.

· 1983 and 1984 had the lowest mean of all the regions (4.9), and 1984 had the lowest median of all the regions (4.5)

· 1993 and 1994 had the highest mean for all the regions (23.1), and 1992 had the highest median for all the regions (22.4)

· 1993 and 1994 had the highest deviations amongst the different regions (8.8) and 1978 had the lowest deviation amongst all the regions.

Day 27: Introduce Portfolio Project 1, Data Analysis 

1. Introducing Portfolio Project 1:  “Data Analysis Project”

a. Pass out to students the Portfolio write-up: “Portfolio Project 1: Data Analysis”

b. Students should begin researching for their Portfolio.  This project should take about a week.

c. Data can be downloaded from: www.radicalmath.org/docs/DataPortfolio.xls
2. Rubric

a. Introduce students to the rubric that they will be graded on…

3. Portfolio Presentation?

a. Once students have completed the project, they should present their work.  One method for doing this is to mix students into groups, and have them each present to the group.












