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Overview

In this lesson, students will compare Canadian and South African data from the Census at School survey regarding student access to technology (computers, the Internet, and cell phones).  Students will use fractions, percentages, decimals and double bar graphs to make comparisons between the Canadian and the South African data. 
Contributors: Jennifer Hall and Joel Yan, Statistics Canada; David Reed, Queen’s University
___________________________________________________________________

                                                                                                                                          Objectives

· Collect and organise data retrieved from the Internet 
· Understand the relationships among fractions, decimals and percentages
· Display data in graphs with proper titles, labels and scales
· Make comparisons between two datasets based on graphical and numerical representations
___________________________________________________________________

Suggested grade levels and subject areas
Grades 6 to 8
Mathematics
___________________________________________________________________

Duration

One to two 75 minute periods
___________________________________________________________________

Materials

Computers with Internet access and spreadsheet software
Computer projector

Student instructions
Graph paper

Coloured pencils or markers

Student worksheet

Student worksheet – Teacher version
___________________________________________________________________
Prior Knowledge

Conversions of fractions, decimals, and percentages
Approximations of simple calculations
Double bar graphs
Basic knowledge of the Census at School project, preferably having previously filled the Canadian questionnaire as a class activity (www.censusatschool.ca ) ___________________________________________________________________
Classroom Instructions






                      

1)  Review conversions of fractions, decimals, and percentages, as well as graphing techniques for double bar graphs.

2)  Using a computer projector, show students the types of questions that were asked in both the Canadian and South African surveys.  The Canadian questions are available at http://www19.statcan.ca/01/01_001_e.htm and the South African questions are available at http://www.censusatschool.ntu.ac.uk/files/5-7holding.pdf.  Note that the South African survey was conducted in 2000 (non-voluntary, non-electronic survey), whereas the Canadian data are available for each school year beginning in 2003/2004 (voluntary, electronic survey).  Thus, to make the closest possible comparison to South African data in terms of years, this lesson uses the earliest Canadian data, from 2003/2004.     
3)  Hold a brief class discussion about possible differences between Canadian and South African students’ access to technology, in order to assess students’ prior knowledge and share information.
4)  Distribute the student instructions and worksheet and have students complete the lesson independently or in pairs.
___________________________________________________________________

Enrichment

Have students compare the 2003/2004 Canadian Census at School results on access at home to technology with the following years’ results: 2004/2005, 2005/2006, and 2006/2007. (Have students select Canadian Summary Tables of the appropriate year at http://www19.statcan.ca/04/04_000g_e.htm and choose the question ‘What gadgets do you have?’)  If students find different percentages in the various years, ask them to attempt to explain the differences, or to research the reasons for these differences.

Have students compare Canadian Census at School data with other countries besides South Africa that participated in the project (United Kingdom, Australia, and New Zealand).  Random data can be retrieved from http://www.censusatschool.org/international/rds/index.asp?country=ca&lang=en&optionschanged=yes.  You may wish to have students compare the technology variables (as in the lesson) or other variables of interest. 
Have students create a different type of graph (i.e., something other than a double bar graph) for the data used in this lesson, either by hand or using spreadsheet software.  Ask students to explain which kind of graph is most effective in displaying the data. 
Have students complete the Census at School survey as a class, if they have not already done so, and make comparisons between their class data, the Canadian summary tables and the international data.  Teacher registration of classes is found at http://www.censusatschool.ca/02/02_000_e.htm.  ___________________________________________________________________

Evaluation

Students can be informally assessed on their work habits and computer skills throughout this activity.  They can be formally assessed via the worksheet and their histograms, which can be marked using a marking scheme of the teacher’s choice.
Student Instructions

Comparing Canadian and South African students’ access to technology
In this activity, you will retrieve and use data on students’ access to technology from the Canadian and South African Census at School surveys. Then, you will make comparisons between the two countries using fractions, percentages, and decimals, plus make a double bar graph.
Part 1: Retrieving Canadian data

1) Go to the Canadian Census at School website (www.censusatschool.ca). 
2) Select English.
3) Select Data and results from the left sidebar.
4) Under the heading Canadian summary results, select Summary tables for 2003/2004.
5) Select the question Which kids have the gadgets?
You will now see a table showing the percentages of Canadian primary (Grades 4 to 8) and secondary (Grades 9 to 12) students who have access to certain technologies at home.
***** Go to your worksheet and answer the questions in Part 1 ***** 
Part 2: Retrieving South African data

1) Go to http://www.teacherweb.com/on/statistics/math/photo7.stm.
2) Scroll down, and under the heading SOCIAL JUSTICE MATH RESOURCES, download the file South African Census at School Data (Excel file, 1000 cases).  

This file should open in an Excel spreadsheet.  The Excel file has records for 1000 randomly selected students who participated in the Census at School survey in South Africa in the year 2000.  
3) Scroll over to the right until you see the columns labelled Computer (column P), Internet (column Q), and Cell Phone (column S).  
Under each of these headings, the responses are 0 or 1, where 0 means no (no access to that type of technology at home) and 1 means yes (access to that type of technology at home).  For example, if there is a 1 under the heading Computer, it indicates that the person has access to a computer at home.
4) Under the Computer heading (column P), scroll down until you reach the end of the data.  Select the first blank cell under the data and click on the Σ symbol (at the top of the screen) and then hit the Enter key.  

This will sum the number of students who have access to computers at home.

5) Repeat Step 4 for the Internet category (column Q) and the Cell Phone category (column S) to sum the number of students who have access to these technologies at home.
***** Go to your worksheet and answer the questions in Part 2 and Part 3 ***** 
Student Worksheet

Comparing Canadian and South African students’ access to technology
Part 1: Canadian data

1) Do more primary or secondary students in Canada have a cell phone?  

2) Why do you think this is?  
3) If you had 300 primary students and 300 secondary students:
a) how many primary students would have a cell phone?
b) how many secondary students would have a cell phone?
Remember, the answers are numbers of students, so your answers must be whole numbers (round to the nearest whole number).
4) Do more students have access to a computer at home or access to the Internet at home? (Look at the ‘All students’ category, which is primary and secondary combined)
5) Why do you think this is?
6) If you had a group of 1,000 primary and secondary students, how many of them would have access at home to:

a) a cell phone

b) a computer

c) the Internet

     (Again, use the ‘All students’ category)

Part 2: South African data

1) Of the 1,000 students in your data file, how many have access at home to:

a) a cell phone (column S)

b) a computer (column P)

c) the Internet (column Q)

2) Do more students in South Africa have access at home to cell phones, computers or the Internet?  Approximately how many more students have access to the most common technology than to the second most common technology?

3) Write the number of students in South Africa with access at home to cell phones, computers and the Internet as:
a) a fraction
b) a decimal
c) a percentage
Part 3: Making comparisons

1) Create a double bar graph showing the number of Canadian students and the number of South African students (out of 1,000) who have access at home to cell phones, computers and the Internet. Staple your graph to this worksheet.  

Graph checklist:

· My graph has the type of technology on the x-axis (horizontal axis)

· My graph has the number of students on the y-axis (vertical axis)

· My graph has two bars for each type of technology, one for Canada and one for South Africa

· My graph has a title

· My graph’s axes are labelled appropriately
· My graph has an appropriate scale

2) Use your graph and data to draw some conclusions about Canadian and South African students’ use of technology. You can present your conclusions using either numbers or percentages. What are the differences between the two countries?  What are the similarities?  What do you think are possible reasons? 
Student Worksheet

Comparing Canadian and South African students’ access to technology

TEACHER VERSION
Part 1: Canadian data

1) Do more primary or secondary students in Canada have a cell phone?  

More secondary students (42.8%) than primary students (17.5%) have a cell phone.  

2) Why do you think this is?  
Answers vary.  For example, younger students may not have the need for a cell phone, or secondary students may be able to afford their own cell phone using the money they make from part-time jobs.

3) If you had 300 primary students and 300 secondary students:
a) how many primary students would have a cell phone?
b) how many secondary students would have a cell phone?
Remember, the answers are numbers of students, so your answers must be whole numbers (round to the nearest whole number).
a) # of primary students with cell phones = 300(0.175) =~53 students
b) # of secondary students with cell phones = 300 (0.428) =~128 students

4) Do more students have access to a computer at home or access to the Internet at home? (Look at the ‘All students’ category, which is primary and secondary combined)

More students have access to a computer at home (89.7%) than the Internet at home (82.1%). 
5) Why do you think this is?
Answers vary.  For example, students may point out that you need to have a computer in order to have the Internet (although this is no longer the case with cell phones and other handheld devices that have Internet access).

6) If you had a group of 1,000 primary and secondary students, how many of them would have access at home to:

a) a cell phone

b) a computer

c) the Internet

  (Again, use the ‘All students’ category)

a) # of students with a cell phone = 1000 (0.250) = 250

b) # of students with a computer = 1000 (0.897) = 897

c) # of students with Internet access = 1000 (0.821) = 821

Part 2: South African data

1) Of the 1,000 students in your data file, how many have access at home to:

a) a cell phone (column S)

b) a computer (column P)

c) the Internet (column Q)

a) # of students with a cell phone = 227

b) # of students with a computer = 152

c) # of students with the Internet = 75

2) Do more students in South Africa have access at home to cell phones, computers or the Internet?  Approximately how many more students have access to the most common technology than the second most common technology?

The greatest number of students in this sample has access to cell phones.  Approximately 80 more students have access at home to cell phones than computers, the second most common technology.

3) Write the number of students in South Africa with access at home to cell phones, computers and the Internet as:
a) a fraction
b) a decimal
c) a percentage
Cell phones:


Computer


Internet

a) Fraction = 
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a) Fraction = 
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a) Fraction = 
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b) Decimal = 0.227

b) Decimal = 0.152

b) Decimal = 0.075

c) Percentage = 22.7%
c) Percentage = 15.2%
c) Percentage = 7.5%

Part 3: Making comparisons

1) Create a double bar graph showing the number of Canadian students and the number of South African students (out of 1,000) who have access at home to cell phones, computers, and the Internet.  Staple your graph to this worksheet.   
Your graph checklist:

· My graph has the type of technology on the x-axis (horizontal axis)

· My graph has the number of students on the y-axis (vertical axis)

· My graph has two bars for each type of technology, one for Canada and one for South Africa

· My graph has a title

· My graph’s axes are labelled appropriately
· My graph has an appropriate scale

Below is a sample graph created in Microsoft Excel.  Hand-drawn graphs should look similar to this graph.
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2) Use your graph and data to draw some conclusions about Canadian and South African students’ use of technology. You can present your conclusions using either numbers or percentages. What are the differences between the two countries?  What are the similarities?  What do you think are possible reasons? 
	
	Cell phone
	Computer
	Internet

	Canada
	250
	897
	821

	South Africa
	227
	152
	75


Similarities: Just over 200 students in both countries have access to cell phones.  In both countries, more students have access to computers than the Internet at home.
Differences: In Canada, many more students (more than a 3:1 ratio) have home access to computers and the Internet than to cell phones, whereas more students in South Africa have access to cell phones than to the other types of technology.
Overall: For all three types of technology for which we have comparable data, more Canadian students have access than South African students.  
_1271572124.unknown

_1271572145.unknown

_1271572109.unknown

