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Overview

In this lesson, students will investigate equity of income among different groups in Canada. Students will use Statistics Canada’s Census microdata to create graphs and summary tables.  They will compare and analyse measures of central tendency and distribution of income of different groups in Canada using graphical techniques such as multiple box plots.
Specific questions to be investigated:

· How do immigrants fare economically in Canada?

· How does this vary based on the period of immigration? 

Other questions which could be investigated using the same data source and analytical techniques:

· How do visible minorities fare economically in Canada?

· How do aboriginal people fare economically in Canada?

· How does income vary by level of education and gender?

· Are these income trends consistent across provinces and territories in Canada?

· Which groups are over represented among the low income population in Canada?
Contributors:  Joel Yan, Statistics Canada  
Objectives
· Interpret the meanings of box plots
· Describe the trends and relationships observed in the data
· Formulate hypotheses based on data plots
· Discuss social justice issues related to the topic of incomes for different groups in Canada
________________________________________________________________________  
Suggested grade levels and subject areas
Grade 12
Mathematics, Humanities and Social Sciences, Economics
_______________________________________________________________________                                                                                                                                               
Duration

One to two 75 minute periods

                                                                                                                                               .

Materials

Computers with Internet access and statistical software (e.g. Fathom)
Computer projector

Student instructions

Student worksheet




Student worksheet – Teacher version

Teacher resource graphs 

______________________________________________________________________
Prior Knowledge

Box plots, mean, median, standard deviation
Basic knowledge of the Census of Canada
Classroom Instructions






                   

1)  Discuss median, quartiles, and box plots as a review.

2)  Using a computer projector, demonstrate the important features of census microdata (http://www.statcan.ca/english/kits/microdata/2001Census/intropages.htm ).  You may wish to demonstrate the software that they will use to graphically analyze the microdata (e.g. Fathom) 
3)  Hold a brief class discussion about the social justice issue of income differences among different groups.  Assess the students’ prior knowledge and talk about why different groups (e.g., new immigrants) might have higher or lower incomes on average than non-immigrant Canadians.  

4) Remind your class that for statistical validity of results, low frequency categories with fewer than 20 observations should be grouped with adjacent categories. (e.g., group Ph.D. level of for the schooling attribute with Master’s level of schooling)
5)  Distribute the student instructions and worksheet and have students complete the lesson independently or in pairs.  
                                                                                                                                               .

Enrichment

Have students repeat this process to create similar plots using the 2001 Census microdata for individual provinces and territories.  Have them investigate which provinces appear to have more and less equity in the incomes of different groups.  Have students repeat this process to create similar plots using the 2001 Census microdata for different groups such as visible minorities, aboriginals, etc. 
Have students compare their results using the 1991 Census microdata available on the math data page at   http://www.statcan.ca/english/kits/pumf91/intropages.htm with their results obtained from using the 2001 Census microdata.   The students should check to see if the pattern is the same and, if not, research reasons for the differences.

Have students create a box plot (or other analytical graph, if box plots not available) using the Census microdata based on a topic of their choice from any one of the Statistics Canada censuses.  They can then find an interesting correlation against any other variable and describe any trends and relationships they find. 
Ask your students to email mdm4u@statcan.ca if they find any particularly interesting correlations.
                                                                                                                                               .

Evaluation

Answers to all the questions are provided on the teacher version of the student worksheet. Students will be informally assessed on their work habits and computer skills throughout this activity.  They can be formally assessed via the worksheet, which can be marked using a marking scheme of the teacher’s choice.
_________________________________________________________________
Student Instructions
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Investigating the social justice issue of income differences among different groups in Canada
In this activity, you will retrieve data on the incomes of different groups in Canada from the 2001 Census microdata files on Statistics Canada’s website.  You will download the data to a statistical software program (such as Fathom), graph the data in the form of dot plots and box plots and investigate issues of the equity of income of Canadians.
Your task
To research a social justice issue using microdata from the Census available at: http://www.statcan.ca/english/kits/microdata/2001Census/intropages.htm. 
To access the data from the home of the Statistics Canada site, go to www.statcan.ca  and follow the clicks below:   English > Learning resources > Students > Resources by school subject > Mathematics > Grades 9-12 > Data (tab) > 2001 Census microdata files subsets 

You will have the opportunity to:

· ask questions and make predictions based on the data provided 

· use technology to generate graphics using the microdata and then analyze these graphs 

· develop a research question that makes use of the microdata 

Student instructions and questions:
1. View the 2001 Census attributes from the Statistics Canada website at http://www.statcan.ca/english/kits/microdata/2001Census/attributes.htm. 
 Go to your worksheet and answer the questions in Part 1.
2. Download the microdata from the 2001 Census from the Statistics Canada website at http://www.statcan.ca/english/kits/microdata/2001Census/intropages.htm. Open the microdata with your statistical software (e.g., Fathom or Excel spreadsheet software). The microdata are available in ten separate files for each of the provinces, one for Canada, and one for the three territories combined.  Write the name of the file you have chosen  . ________ (Note: Your teacher may assign a specific file for you to analyze.)
One-variable analysis:
1. For the Total income attribute, the 41st attribute in this 2001 Census microdata file: 
a. Using available software, calculate the mean, median and standard deviation.
b. Produce two different graphical representations of the distribution of Total income for the selected file.  If the software permits, produce a dot plot and box plot and overlay the mean and median value on your graph. Paste your two graphs  on your worksheet.
c. Fathom instructions:
In Fathom, drag down an empty graph. Then drag the total income attribute and drop it on the x-axis to generate a dot plot. Right click on the graph and select Plot Value. Then enter mean ( ) , median ( ), or stdDev ( ) to calculate the appropriate statistic based on the values of the total income attribute in the dataset. 
Go to your worksheet and answer the questions in Part 2.
Two-variable analysis of one numeric attribute (total income) versus one categorical attribute (immigration status):

We will examine the variation in total income across different groups of Canadians using multiple box plots.  
Go to your worksheet and answer questions 1 and 2 in Part 3. 
1. Box plots make it easy to compare different groups as we can compare the median and quartile values. Display the total income data as a box plot. 
2. We will now select one categorical attribute at a time for whose categories we want to compare the different incomes. Select the attribute ‘immigrant status indicator ‘and drop this on the y-axis. This should produce multiple box-plots as shown below.
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3. Compute the mean and median for each category. In Fathom this can be done by creating a Summary table with these two attributes and then by right-clicking on the table and selecting ‘Add Five-number summary’. 

Go to your worksheet and answer the remaining questions in Part 3. 

4. Make a new graph of ‘total income’ versus ‘year of immigration’ using the steps given above. Convert tehe graph type to box plot. This should produce multiple box-plots showing the distribution of total income based on the time period during which people immigrated to Canada. Produce a summary table to display this data. Calculate the mean and median income for each group. 

Go to your worksheet and answer the questions in Part 4. 
Two-variable analysis of one numeric attribute (total income) versus one categorical attribute of your choice (e.g., visible minority status):

5. Repeat the analysis to see if there is a difference in income based on visible minority status.  You will use the attribute ‘Visible minority indicator’. Repeat steps 1 to 3 to guide your statistical analysis with the help of graphs and statistical summary tables. 
6. Repeat the analysis to see if there is a difference in income based on a categorical attribute of your choice.  Use one of the attributes you listed in question 6 of Part 1 of your worksheet. Repeat steps 1 to 3 to guide your statistical analysis with the help of graphs and statistical summary tables. To ensure statistical validity of your results, low frequency categories with fewer than 20 observations should be grouped with adjacent categories. (e.g., group Ph.D. level of for the schooling attribute with Master’s level of schooling) 
7. Repeat the analysis to see if there is a difference in income based on a second categorical attribute of your choice. (e.g., use  the other attribute you listed in question 6 of Part 1 of your worksheet). Repeat steps 1 to 3 to guide your statistical analysis with the help of graphs and statistical summary tables. 

Go to your worksheet and complete Part 5. 

Student Worksheet 
[image: image12.wmf]01_Less than Grade 5 or no schooling

02_5 to 8 years of schooling

03_9 years of schooling

04_10 years of schooling

05_11 years of schooling

06_12 years of schooling

07_13 years of schooling

08_14 to 17 years of schooling

09_18 or more years of schooling

Wages_and_salaries

0

40000

80000

120000

160000

200000

Canada - 2001 Census

Box Plot

<new filter>

Investigating the social justice issue of income differences among different groups in Canada
Part 1: Working with Census microdata

1. How many attributes are there in this microdata file? ____
2. How many of these attributes are numeric? ____
3. You will be working with the 41st attribute called ‘Total income’. From the description of this attribute answer the questions below

· For what ages are the income data not included?  

· What types of income are not included in total income?

4. How many of these attributes are categorical?  _____
5. One categorical attribute that we will be working with is the 16th attribute, ‘Immigrant status indicator’. List two other categorical attributes that identify specific groups whose income you are interested to research. ______________  __________________

Part 2: One-variable analysis of total income

1. Fill in the blanks for the statistics computed based on the total income attribute. Mean: _________  Median:_______________ Standard deviation: ___________
2. Paste your graphs here.
3. Which graph displays the information more clearly? Explain your answer.

Part 3: Two-variable analysis of immigrant status vs. total income 

1. Who do you expect will have a higher total income on average: immigrants or non-immigrants? And why?  ___________________________________
2.  How do you expect the mean income to change over time as immigrants live longer in Canada?  And why? ______________________________________________
Return to your instruction sheet and complete the steps for two-variable analysis.
4.  What is the median income of each category in Canada?
 Immigrants:__________________ Non-immigrants: ______________
5. Compare the overall distribution of the different categories (immigrant vs. non-immigrant) . Provide a possible explanation for the trends observed in the graph.
6. Paste your graphs here.
 Part 4: Two-variable analysis of year of immigration vs. total income
1. Paste your graph here of year of immigration  vs. total income.

2. Fill in the blanks in the table below.
	Year of immigration
	Median income
	Mean income

	Before 1961
	
	

	1961-1970
	
	

	1971-1980
	
	

	1981-1990
	
	

	1991-1995
	
	

	1996-2001
	
	


3. Describe the overall distribution of income based on year of immigration. Give a possible explanation for the trends observed in the data.
Part 5: Developing a Research Question
1. Develop a research question that makes use of these microdata files and that you would find an interesting subject for an analysis project. You can also use microdata from the Mathematics page at http://www.statcan.ca/english/kits/courses/math2.htm to examine changes over time and geography by comparing 1991 and 2001 Census results for different provinces. In addition, you can compare detailed results from the 2001 Census microdata with aggregate census data for the same and more detailed geographic areas on E−STAT at  http://estat.statcan.ca, including: 

· over 1,700 variables from the 2001 and 1996 Censuses
· over 2,000 variables from the 2006 Census
Student Worksheet 
Teacher version 
Investigating the social justice issue of income differences among different groups in Canada
Part 1: Working with Census microdata

1. How many attributes are there in this microdata file?  43
2. How many of these attributes are numeric? 9
3. You will be working with the 41st attribute called ‘Total income’. From the description of this attribute answer the questions below

· For what ages are the income data not included?  Under age 15 

· What types of income are not included in total income? Items such as gambling gains and losses, lottery prizes, lump sum inheritances, and capital gains or losses are not included.
4. How many of these  attributes are categorical?  34
5. One categorical attribute that we will be working with is the 16th attribute ‘Immigrant status indicator’. List two other categorical attributes that identify specific groups whose income you are interested to research.  Answers will vary.
 Part 2: One-variable analysis of total income

1. Fill in the blanks for the statistics computed based on the total income attribute. Mean: __$29, 641.20   Median: $22,944.50 Standard deviation:  $28,009
2. Paste your graphs here.
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3. Which graph displays the information more clearly? Explain your answer.

Box plots clearly display the medians and quartiles in a fashion that makes them easy to compare. The dot plot display the full distribution of each subset and give a clearer indication of the frequency of each.
Part 3: Two-variable analysis of immigrant status vs. total income 

3. Who do you expect will have a higher total income on average: immigrants or non-immigrants? And why?
  Non-immigrants because they have been longer in Canada and should have a better network of contacts to help them get a good job.

4.  How do you expect the mean income to change over time as immigrants live longer in Canada? And why?  
 Income is expected to increase as immigrants get more Canadian experience, potentially improve their language skills, and their network of contacts and potentially their level of education.
______________________________________________

Return to your instruction sheet and complete the steps for two-variable analysis.
7.  What is the median income of each category in Canada? 
        
Immigrants: $20,312  Non-immigrants: $19,988 Non-permanent residents: $4,723
8. Compare the overall distribution of the different categories (immigrant vs. non-immigrant) . Provide a possible explanation for the trends observed in the graph.
Immigrants may have a higher  incentive to work as they are more likely of working age and may have commitments to send money back to family outside Canada.

9. Paste your graph here.
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Part 4: Two-variable analysis of year of immigration vs. total income
1. Paste your graph here of year of immigration vs. total income.
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2. Fill in the blanks in the table below.
	Year of immigration
	Median income in $
	Mean income in $

	Before 1961
	25,128
	33,627

	1961-1970
	27,786
	34,125

	1971-1980
	27,177
	33,483

	1981-1990
	22,505
	28,292

	1991-1995
	13,671
	17,739

	1996-2001
	8,959
	12,997


3. Describe the overall distribution of income based on year of immigration. Give a possible explanation for the trends observed in the data.
The mean and median income of immigrants both  increase as they have been longer in Canada ntil 1961. For immigrants  who came to Canada before 1961 the income decreases slightly,  probably because they are older and most of them have retired. 
Part 5: Developing a Research Question
1. Develop a research question that makes use of these microdata files and that you would find an interesting subject for an analysis project. You can also use microdata from the Mathematics page at http://www.statcan.ca/english/kits/courses/math2.htm to examine changes over time and geography by comparing 1991 and 2001 Census results for different provinces. In addition, you can compare detailed results from the 2001 Census microdata with aggregate census data for the same and more detailed geographic areas on E−STAT at  http://estat.statcan.ca, including: 

· over 1,700 variables from the 2001 and 1996 Censuses
· over 2,000 variables from the 2006 Census
Answers will vary. See Census mini-project and sample student research questions on http://teacherweb.com/on/statisics/math/ 
TEACHER’S RESOURCE

Other Graphs related to Issues of Equity or Social Justice using Census microdata
Increased number of years of schooling has a huge impact on median income
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Income versus generation status – second generation immigrants with one parent born outside Canada have a higher median income than other groups
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Income versus visibile minority status
 – Blacks have the highest mean income of the visible minorities here.
Caution: the sample size for some categories is small
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Income versus religious group – Protestants have the highest median income, followed by those with no religious affiliation, followed by Catholics, followed by other religions
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