E-STAT, Census at School, and Statistics Canada 

in the Ontario Mathematics Curriculum

Grades 1-8 Mathematics
· Students, working individually or in groups, can use computers, CD-ROM technology, and/or Internet websites to gain access to Statistics Canada… (Pg. 15. The Ontario Curriculum, Grades 1-8 Mathematics,  Ministry of Education, 1997 )
Grade 6 Mathematics 

Data Management and Probability

· Students will collect and organize discrete or continuous primary data and secondary data (e.g., electronic data from website such as E-STAT or Census at School) and display the data in charts, tables and graphs … (Pg. 95, ibid) 

Grade 7 Mathematics 

Data Management and Probability

· Students will collect and organize categorical, discrete or continuous primary data and secondary data (e.g., electronic data from website such as E-STAT or Census at School) and display the data in charts, tables and graphs… (Pg. 107, ibid)
Grade 8 Mathematics 

Data Management and Probability

· Students will collect and organize categorical, discrete or continuous primary data and secondary data (e.g., electronic data from website such as E-STAT or Census at School) and display the data in charts, tables and graphs… (Pg. 118,  ibid)
Grades 9 and 10 Mathematics

· Students, working individually or in groups, can use computers, CD-ROM technology, and/or Internet websites to gain access to Statistics Canada, mathematical organizations and other valuable sources of mathematical information around the world. (Pg. 14-15, The Ontario Curriculum, Grades 9 and 10 Mathematics,  Ministry of Education, 2005 )

Grade 10 Academic Mathematics (MPM2D)
Quadratics Relations of the Form y = ax2 + bx + c

· Students will collect data that can be represented as a quadratic relation, from… secondary sources (e.g., the Internet, Statistics Canada)… (Pg. 47, ibid)

Grade 10 Applied Mathematics (MFM2P)
Quadratics Relations of the Form y = ax2 + bx + c

· Students will collect data that can be represented as a quadratic relation… from secondary sources (e.g., the Internet, Statistics Canada)… (Pg. 58, ibid)

Grade 11 Mathematics 
Whenever appropriate, students should be encouraged to select and use the communications technology that would best support and communicate their learning. Computer software programs can help students collect, organize, and sort the data they gather, and write, edit, and present reports on their findings. Students, working individually or in groups, can use Internet websites to gain access to Statistics Canada, mathematics organizations, and other valuable sources of mathematical information around the world.  (Pg. 20, The Ontario Curriculum, Grades 11 and 12 Mathematics, Ministry of Education, 2007)

Grade 11 Functions, University Preparation (MCR3U)

Exponential Functions
· By the end of this course, students will collect data that can be modelled as an exponential function, through investigation with and without technology, from primary sources, using a variety of tools, or from secondary sources (e.g., websites such as Statistics Canada, E-STAT), and graph the data (expectation 3.1, pg 49, ibid)
· Sample problem: Using data from Statistics Canada, investigate to determine if there was a period of time over which the increase in Canada’s national debt could be modelled using an exponential function. (expectation 3.2, pg 49, ibid)
Trigonometric Functions

· Students will collect data that can be modelled as a sinusoidal function (e.g., voltage in an AC circuit, sound waves), through investigation with

and without technology, from primary sources, using a variety of tools, or from secondary sources (e.g., websites such as Statistics Canada, E-STAT), and graph the data (expectation 3.1, pg. 54, ibid) 
· identify periodic and sinusoidal functions, including those that arise from real-world applications involving periodic phenomena, given various representations (i.e., tables of values, graphs, equations), and explain any 
restrictions that the context places on the domain and range. 
Sample problem: Using data from Statistics Canada, investigate to determine if there was a period of time over which changes in the population of Canadians aged 20–24 could be modelled using a sinusoidal function. (Expectation 3.2, pg 54, ibid)
Grade 11 Functions and Applications University/College Preparation (MCF3M)

Quadratic Functions

· Students will collect data that can be modelled as a quadratic function… from secondary sources (e.g., websites such as Statistics Canada, E-STAT) and graph the data. (expectation 3.1, pg. 61, ibid)
Exponential Functions
· Students will collect data that can be modelled as an exponential function… from secondary sources (e.g., websites such as Statistics Canada, E-STAT) and graph the data. (expectation 3.1, pg. 63, ibid)
· and graph the data. (expectation 3.1, pg. 61, ibid)
Trigonometric Functions

· Students will collect data that can be modelled as a sinusoidal function through investigation with and without technology, from primary sources, using a variety of tools, or from secondary sources (e.g., websites such as Statistics Canada, E-STAT), and graph the data (expectation 3.1, pg. 66, ibid) 
Grade 11 Foundations for College Mathematics (MBF3C)

Exponential Relations
· Students will collect data that can be modelled as an exponential relation from primary sources … or from secondary sources (e.g., websites such as Statistics Canada, E-STAT) and graph the data. (expectation 3.1, pg. 70, ibid) 
------------------------------ GRADE 12 MATHEMATICS COURSES
Advanced Functions – University Preparation (MHF4U) 

Characteristics of Functions 

· Students will recognize real-world applications of combinations of functions, and solve related problems graphically.  (expectation 2.2, pg. 96, ibid)  (Note: Statistics Canada’s E-STAT function modelling site demonstrates this and includes lessons and datasets. See  http://www.statcan.gc.ca/edu/edu05_0018c-eng.htm 
Mathematics of Data Management - University Preparation (MDM4U)
 Organization of Data for Analysis 
· Students will recognize and explain reasons why variability is inherent in data (e.g., arising from limited accuracy in measurement or from variations

in the conditions of an experiment; arising from differences in samples in a survey), and distinguish between situations that involve one variable and situations that involve more than one variable

Sample problem: Use the Census at School database to investigate variability in the median and mean of, or a proportion estimated from, equal-sized random samples of data on a topic such as the percentage of students who do not smoke or who walk to school, or the average height of people of a particular age. Compare the median and mean of, or a proportion estimated from, samples of increasing size with the median and mean of the population or the population proportion. (Expectation 1.2, pg.118, ibid)
Students will collect data from primary sources, through experimentation, or from secondary sources (e.g., by using the Internet to access reliable data from a well-organized database such as E-STAT; by using print sources such as newspapers and magazines), and organize data with one or more attributes (e.g., organize data about a music collection classified by artist, date of recording, and type of music using dynamic statistical software or a spreadsheet) to answer a question or solve a  problem (expectation 2.5, pg.119, ibid)
Statistical Analysis
   1. Analysing One-Variable Data

· interpret, for a normally distributed population, the meaning of a statistic qualified by a statement describing the margin of error and the confidence level …
Sample problem: Use census data from Statistics Canada to investigate, using dynamic statistical software, the minimum sample size such that the proportion of the sample opting for a particular consumer or voting choice is within 3 percentage points of the proportion of the population, 95% of the time (i.e., 19 times out of 20). (Expectation 1.4, pg.120, ibid)
2. Analysing Two-Variable Data
· Students will recognize that the analysis of two-variable data involves the relationship between two attributes, recognize the correlation coefficient as a measure of the fit of the data to a linear model, and determine, using technology, the relevant numerical summaries (e.g., summary tables such as contingency tables; correlation coefficients)

Sample problem: Organize data from Statistics Canada to analyse gender differences (e.g., using contingency tables; using correlation coefficients) related to a specific set of characteristics (e.g., average income, hours of unpaid housework). (Expectation 2.1, pg.121, ibid)
Culminating Data Management Investigation
· By the end of this course, students will  pose a significant problem of interest that requires the organization and analysis of a suitable set of primary or secondary quantitative data (e.g., primary data collected from a

student-designed game of chance, secondary data from a reliable source such as E-STAT), and conduct appropriate background research related to the topic being studied (expectation 1.1, pg.122, ibid)
Grade 12 Mathematics for College Technology (MCT4C) 

Solving Problems Involving Sinusoidal Functions

· Students will collect data that can be modelled as a sinusoidal function through investigation with and without technology, from primary sources, using a variety of tools (e.g., concrete materials, measurement tools such as motion sensors), or from secondary sources (e.g., websites such as Statistics Canada, E-STAT), and graph the data. (expectation 3.1, pg.131, ibid)
Grade 12 Foundations for College Mathematics (MAP4C) 
Working with Two-Variable Data

· collect two-variable data from primary sources, through experimentation involving observation or measurement, or from secondary sources (e.g., Internet databases, newspapers, magazines), and organize and store the data using a variety of tools (e.g., spreadsheets, dynamic statistical software) Sample problem: Download census data from Statistics Canada on age and average income, store the data using dynamic statistics software, and organize the data in a summary table. (Expectation 1.3, pg.144, ibid)
Applying Data Management

· describe examples of indices used by the media (e.g., consumer price index, S&P/TSX composite index, new housing price index) and solve problems by interpreting and using indices (e.g., by using the consumer price index to calculate the annual inflation rate)

· Sample problem: Use the new housing price index on E-STAT to track the cost of purchasing a new home over the past 10 years in the Toronto area, and compare with the cost in Calgary, Charlottetown, and Vancouver over the same period. Predict how much a new home that today costs $200 000 in each of these cities will cost in 5 years. (expectation 2.2, pg.145, ibid)
Grade 12 Mathematics for Work and Everyday Life (MEL4E)

Interpreting and Displaying One-Variable Data
· Students will  read and interpret graphs (e.g., bar graph, broken-line graph, histogram) obtained from various sources (e.g., newspapers, magazines, Statistics Canada website) (expectation 1.1, pg.149, ibid)
· Make and justify conclusions about a topic of personal interest by collecting, organizing (e.g., using spreadsheets), representing (e.g., using graphs), and making inferences from categorical data from primary sources (i.e., collected through measurement or observation) or secondary sources (e.g., electronic data from databases such as E-STAT, data from newspapers or magazines) (expectation 1.6, pg.149, ibid)
Where to find Statistics Canada resources for mathematics on the internet
· www.statcan.gc.ca – main Statistics Canada website

· http://www.statcan.ca/english/edu/index.htm - Statistics Canada home page for learning resources

· http://www.statcan.ca/english/kits/courses/math.htm - Statistics Canada home page for learning resources for mathematics, including lessons, datasets and Statistics: ¨Power from Data
· http://estat.statcan.gc.ca – home page for E-STAT

· www.censusatschool.gc.ca – Census at School in-class survey project

Ministry Documents referenced:
· The Ontario Curriculum:
· Grades 1-8 Mathematics,  Ministry of Education, 1997 at http://www.edu.gov.on.ca/eng/curriculum/elementary/math18curr.pdf 

· Grades 9 and 10 Mathematics,  Ministry of Education, 2005 at http://www.edu.gov.on.ca/eng/curriculum/secondary/math910curr.pdf 
· Grades 11 and 12 Mathematics, Ministry of Education, 2007, http://www.edu.gov.on.ca/eng/curriculum/secondary/math1112currb.pdf 
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