Girls vs. Boys - What the Numbers Tell Us?

E-STAT Data & Analysis
Overview
In this section, students will research data from the Statistics Canada website (E-STAT, 2001 Census, Population data) and create pie and bar charts with the information. Students will be challenged to interpret and make inferences from the graphical diagrams, and to use knowledge from other courses to analyze the charts.

Three activities are included in this section. Each activity is intended to be completed within one 75-minute period, with sufficient time allotted before and after the activity to introduce and explain the activity, as well as to discuss and debrief the lesson.  

Contributors: 
Eunsup Kang, Mohamed Khandwalla, Hana Svandova, Faculty of Education, University of Toronto; Joel Yan, Statistics Canada; Pearline Lung, OISE/UT 2006.

Suggested grade level and subject area: Grade 7 mathematics

Overall Expectations (specific to the lesson based on revised 2005 Ontario curriculum)
· organize categorical and discrete secondary data and display the data using charts and graphs;

· make and evaluate convincing arguments, based on the analysis of data;

Specific Expectations (specific to the lesson based on 2005 Ontario mathematics curriculum)
· [7m74] organize categorical and discrete secondary data (e.g., electronic data from E-STAT) and display the data in charts and graphs that have appropriate titles, labels, and scale using online software tools; 

· [7m75] select an appropriate type of graph to represent a set of data, graph the data using technology, and justify the choice of graph (i.e., from types of graphs already studied); 

· [7m76] distinguish between a census and a sample from a population;

· [7m77] identify bias in data collection methods;

· [7m78] read, interpret, and draw conclusions from secondary data (e.g. data from the Internet about populations) presented in charts, tables, and graphs; 

· [7m82] make inferences and convincing arguments that are based on the analysis of charts and graphs;

Prior Knowledge
· General computing skills (PC computers) 

· Comfortable using the Internet

· General knowledge of Canadian geography

Materials
· Computer with Internet access, E-STAT account

· Student worksheets

· Coloring pencils or crayons

Classroom Instruction
This lesson is designed to expose students to the vast resources, information, and tools available on the Statistics Canada website, and to familiarize the students with bar and pie charts. Before beginning the computer activities, the teacher should facilitate a classroom discussion, demonstrating how data can be gathered and interpreted. The three activities allow students to pull data from the E-STAT database and create pie and bar charts. Following each activity, a set of guiding questions will help assess the students’ understanding on gathering data, as well as the students’ ability to read, interpret, and analyze the results. Two versions of Activity 1 and 2 are provided: Activity A provides the steps for direct student usage of the Internet; Activity B provides the tables and graphs needed to answer the guiding questions. Each activity should end with a class discussion of the answers to the worksheets.

Teacher Dialogue

Take a look around the classroom. How many girls are there? How many boys are there? Are there an equal number of boys to girls? Why do you think this is the case? If we looked at the entire school, do you think the results would be the same? How about if we looked at the entire city? What if we looked at a different grade; how would the number of girls to boys in this grade 7 class compare to a grade 12 class? How about if we compared at the oldest people of our society – the grandmas and grandpas? 

We can take a simple thing, like calculating the ratio of boys to girls, and demonstrate how age can play a large role in the size of this ratio. Of course, there are many other factors that can affect these results, which we will discuss later. The answers you gave were excellent guesses. An educated guess is called a hypothesis, because it isn’t a random guess. The hypotheses you came up with were great, but how can we check if those guesses are correct?

Luckily for us, we have a handy tool from Statistics Canada that gives us all the information we need to verify our hypotheses! Has anyone heard of the Census? 

A census is a collection of information about all units in a population, sometimes also called a 100% sample survey. (When capitalized, "Census" usually refers to the national Census of Population.) 
(Ref: Statistics Canada www.statcan.ca)
Statistics Canada conducts a national population census every 5 years and gathers all this information and organizes it onto their website, so that people like us can easily retrieve the information we need. Our first step is to find the information online from their website. Once we have the data, we will need to organize it so that we can read and understand it better. Let’s brainstorm some ways we can organize our data. There are many ways of doing this:  

	· Tables

· Scatter plots

· Bar charts
	· Pie charts

· Box and Whisker plots

· Histograms


Today, we will be working with bar charts and pie charts. Remember, on any type of organizer, we always need a title. On bar charts, we need to remember to label our axes and have axes with suitable scales. On pie charts, we need to remember to label each sector with the proper heading. This way, anyone who looks at your graph will be able to read and analyze the data.
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Girls vs. Boys - What the Numbers Tell Us?

Activity 1A Using the Internet – Instructions
In this activity, we will compare the number of boys to girls in Canada that are between the ages of 10 and 14. We will gather the data from the Statistics Canada website (www.statcan.ca), from a very useful database (called E-STAT) that stores all of this and much more useful information. Follow the steps below to retrieve the required data. The questions to be answered are found on the next page.

Step 1: 
Open your web browser and type http://estat.statcan.ca into the address bar. 
Step 2: 
Click ‘English’ and then click ‘Search Census’ located on the left sidebar. If prompted, sign in with the login and password your teacher has given you.
Step 3: 
Select ‘2001 Census’ from the pull-down menu and click Go!

Step 4: 
Select ‘2001 Census of Population (Provinces, Census Divisions, Municipalities)’ and click Go!
Step 5: 
Hit the down arrow, then scroll down and select ‘2001 Population by Age and Sex’ and click Go!
Step 6: 
Click on the ‘View checklist’ button.
Step 7: 
Make a check mark in the boxes next to ‘10-14 years, Male population’ and ‘10-14 years, Female population’.
Step 8: 
Click the ‘Back to Main Selection Form’ button.
Step 9: 
Under Choose an output format, click on the ‘Table Areas as Rows’ icon. Go to your Question sheet and answer Questions #1-4.


If all individual pieces of information needed to be extracted by eye as you just did, analyzing data would be very difficult! Indeed, there is an easier way to isolate and graph the information using E-STAT:

Step 10: Click the ‘Reduce/Sort Geo List’ button under the table.
Step 11: Select ‘3500000 - Ontario’ from the list and click the ‘Pie Chart’ icon.
Step 12: Right click on the pie chart image and select ‘Copy’.
Step 13: Open your word processor and paste the image by right clicking on the document and select ‘Paste’. 

Step 14: Return to your Internet browser.
Step 15: Click on the ‘Bar Chart’ icon.
Step 16: Copy and paste the image as you did in steps 12 & 13. Answer Question #5-6.
Girls vs. Boys - What the Numbers Tell Us?

Activity 1B (Internet not needed) – Instructions
In this activity, we will compare the number of boys to girls in Canada that are between the ages of 10 and 14. Data has been gathered from E-STAT, a very useful database from the Statistics Canada website (www.statcan.ca). 

2001 Census of Population (Provinces, Census Divisions, Municipalities)

2001 Population by Age and Sex

	Area Name:
	10-14 years, Male population
	10-14 years, Female population

	Newfoundland and Labrador
	17,870
	17,045

	Prince Edward Island
	5,035
	4,965

	Nova Scotia
	31,455
	30,270

	New Brunswick
	24,825
	23,470

	Quebec
	234,145
	224,445

	Ontario
	404,970
	383,880

	Manitoba
	42,280
	40,415

	Saskatchewan
	39,365
	37,595

	Alberta
	114,105
	108,570

	British Columbia
	132,715
	126,640

	Yukon Territory
	1,225
	1,090

	Northwest Territories
	1,785
	1,725

	Nunavut
	1,685
	1,550


Given this data table retrieved from E-STAT, answer questions #1-4 on your worksheet.



If all individual pieces of information needed to be extracted by eye as you just did, analyzing data would be very difficult! Indeed, there is an easier way to isolate the information. Looking at the pie chart and bar graph below, answer questions #5-6.
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Name: ______________________
Activity 1 – Worksheet 
1. Which province or territory has the greatest number of boys? __________ Of girls? ____________

2. What is the range of population of boys aged 10-14? Of girls aged 10-14?

Boys: _______________________   to ___________________________

Girls: ________________________ to ___________________________

3. Which province has the biggest difference between the number of boys and girls? _________ What is that difference? ________

4. Find the data comparing the male and female population in Ontario.

	Manually draw a pie chart to represent this information (in the box below). Label all appropriate parts of the graph.
	
	Now, manually draw the same information, except this time using a bar chart (in the box below). Label all appropriate parts of the graph.

	
	
	




5. Compare the sketches you drew (above) with the ones on your instruction sheet which were generated by E-STAT. Both diagrams used the same data. How accurate were your sketches? Are your sketches properly labeled and titled?

6. In your opinion, which chart is easier to understand: the pie chart of the bar chart? Explain.
7. State one advantage of using: the bar chart, the pie chart. 
Living at Home - What the Numbers Tell Us?

Activity 2A Using the Internet - Instructions
Step 1: 
Begin activity by answering question #1 on Worksheet #2. After you have made your hypothesis, open the Internet browser and type http://estat.statcan.ca into the address bar. Click ‘English’ and then click ‘Search Census’ located on the left sidebar. If prompted, sign in with the login and password your teacher has given you.
Step 2: 
Select ‘2001 Census’ from the pull-down menu and click Go!
Step 3: 
Select ‘2001 Census of Population (Provinces, Census Divisions, Municipalities)’ and click Go!
Step 4: 
Click the down arrow, select ‘2001 Marital Status, Common-law Status, Families, Dwellings and Households’ and then click Go! Click on the ‘View checklist’ button.
Step 5: 
Scroll down to the middle of the checklist. Find and check off these items:
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  25 years and over, number of children at home

Step 6: 
Click the ‘Back to Main Selection Form’ button. Under Choose an output format, click on the ‘Table Areas as Rows’ icon. Answer questions #2-4.


Step 7: 
Let’s convert the data in this table into percentages. Select the ‘Data as % of 1st characteristic’ item and click the ‘Reduce/Sort Geo List’ button.
Step 8: 
Select ‘3500000 - Ontario’ from the list and click the ‘Pie Chart’ icon.
Step 9: 
Based on what you see in the computer-generated pie chart, answer questions #5-6.  This involves manually sketching 2 charts.

Step 10: Press the ‘Back’ button. Select ‘6000000 – Yukon Territory’ from the list and click the ‘Bar Chart’ icon. Answer Question #7.

Step 11: 
Press the ‘Back’ button. Select the bottom three items (Yukon Territory, Northwest Territories, and Nunavut). Click the ‘Bar Chart’ icon. Using this chart, answer Questions #8-9.

Living at Home - What the Numbers Tell Us?

Activity 2B
2001 Census of Population (Provinces, Census Divisions, Municipalities)

2001 Marital Status, Common-law Status, Families, Dwellings and Households

	Area Name:
	Total number of children at home - 20% Sample Data
	Under 6 years of age, number of children at home 
	6-14 years, number of children at home 
	15-17 years, number of children at home 
	18-24 years, number of children at home 
	25 years and over, number of children at home 

	Newfoundland and Labrador
	167,590
	30,290
	58,110
	23,015
	37,005
	19,165

	Prince Edward Island
	45,565
	9,420
	17,130
	6,080
	8,540
	4,395

	Nova Scotia
	279,785
	58,075
	105,980
	36,785
	50,770
	28,170

	New Brunswick
	224,885
	45,930
	83,530
	29,620
	42,200
	23,600

	Quebec
	2,190,140
	460,670
	824,900
	267,295
	429,445
	207,825

	Ontario
	3,809,265
	818,690
	1,402,155
	456,415
	724,900
	407,100

	Manitoba
	362,115
	84,175
	143,300
	46,475
	59,895
	28,265

	Saskatchewan
	316,680
	72,615
	130,415
	45,640
	49,645
	18,355

	Alberta
	962,450
	223,715
	384,000
	128,465
	160,430
	65,830

	British Columbia
	1,187,490
	250,945
	448,630
	157,335
	222,545
	108,035

	Yukon Territory
	9,160
	2,015
	3,845
	1,355
	1,445
	500

	Northwest Territories
	14,445
	3,665
	6,275
	1,660
	2,035
	810

	Nunavut
	13,040
	4,020
	5,815
	1,345
	1,325
	530
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Figure 1: Pie Chart (above)
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Figure 2: Bar Chart of Yukon (left)

Figure 3: Bar Chart of Yukon, Nunavut, Northwest Territories (above)









Name: ______________________

Activity 2 - Questions

When do you plan on moving out: when you go to college? When you get married? Never? In this activity, we will look at the number of children living at home. Before we begin, let us make a hypothesis about which province/territory has the greatest percentage of children living at home.
1. In which province/territory do you think there are the most children living at home? Give 2 reasons.





2. Was your hypothesis in #1 correct? Explain.

3. From the data table, which province/territory has the least children living at home? Is this trend seen in all the age distributions? Explain.






4. Which type of chart would you use to display the data? Why?

5. Number of children living at home in Ontario. (Activity 2B: Look at Figure 1)
	a) Sketch the pie chart here.


	b) Create a bar chart using the information given to you in the pie chart.


6. Are these charts good representations of the number of children living in Ontario? Why or why not? Give at least 3 reasons. 

7. Number of children living at home in Yukon. (Activity 2B: Look at Figure 2)
	a) Sketch the bar chart here.


	b) From your bar chart, create a pie chart to represent the same information.




8. Yukon has about 9,000 children living at home. From your bar chart, estimate how many children are living at home in the Yukon between the ages of 15-17?  Looking at the bar graphs for the 3 territories which age group has the biggest difference in percentage among the 3 territories (Activity 2B: Look at Figure 3)
9. Data gathered from a census is never perfect. What factors may have affected these numbers? Brainstorm with a partner and prepare to share your answers with the class.

Name: ______________________

Activity 3
Recall in Activity #1, we compared the number of boys and girls in Canada between the ages of 10 and 14. We saw that there were slightly more boys than girls in that age group. Now, we compare the number of males and females for all age groups. The bar graph below depicts the number of males and females in Canada (vertical axis), in a particular age group (horizontal axis) with data from the 2001 Census. Answer the questions below and on the next page. Prepare to discuss your answers in small groups.
[image: image9.png]Number of People

600,000
500,000
400,000
300,000
200,000
100,000

0

Number of Boys vs. Girls in Canada

04 1044 024 3034 4044 0S4 G064 7074 e0ad
53 1513 2529 3538 4549 5659 6563 7573

a5

Age Bracket (years)

M Vales

[C]Females




Questions

1. Describe, in your own words, the trend of the population as age increases. What are some of the reasons that the trend occurs in this manner?







2. In which age bracket are the number of males and females most similar? 






3. Which age bracket has the largest difference in number of males and females? Estimate the difference.

4. Estimate the total number of females surveyed in this census. Estimate the total number of males surveyed in this census.







5. There are significantly more females than males aged 75 and over. Brainstorm at least 3 reasons as to why this result may be.











6. In the graph, there is a dip in the number of people ages 15-30. Why do you think such a trend occurred? Give at least 2 possibilities.











7. Draw a pie chart to represent the population of the following age brackets by gender. Analyze the bar graph above to carefully estimate the percent labels for each age category.

	Age bracket: 20-24
	Age bracket: 75-79
	Age bracket: 85+
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