	Specific Outcome from the WNCP Common Curriculum Framework for K-9 Mathematics, May 2006
Strand: Patterns and Relations

General Outcome:  Use patterns to describe the world and solve problems.


	Related Supports from www.statcan.gc.ca 

	Grade 8

1. Graph and analyze two variable linear relations.

[C, ME, PS, R, T,V]
	Lesson Plans:

· Statistics Canada lessons that can be used to teach  2-variable linear relations 
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 Census at School 

· Exploring linear functions – Students model data from the Census at School project using linear graphing capabilities included in a graphing software tool and then document their findings in a “data story”. 
· Talking feet - Students create scatter graphs and determine the lines of best fit using two different methods, with and without technology. They learn to determine the equation of a line from an approximating  set of points. 
· The Vitruvian theory-does it apply to you? Students take measurements and compare heights and arm spans of their classmates to see if there is a close linear relationship between these variables.
· Worksheets for analysing class data Students undertake several activities based on graphing and analysing their class data, including looking for a correlation between length of forearm and arm span.
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E-STAT 

· Linear modelling of the life expectancy of Canadians - Students extract data from E-STAT on the life expectancy of Canadians, both overall and separately for males and females, and estimate lines of best fit. They then address real issues affecting Canada’s demography by interpolating and extrapolating the data using these lines of best fit. 
·  Analysing provincial forestry practices using bar graphs and scatter graphs Students analyse the total area of trees harvested and planted for each province using scatter graphs and lines of best fit. Then they use these graphs to answer questions about the data patterns and potential implications. 
Teacher Resources:

· Statistics: Power from Data!: Line graphs including exercises



	Grade 9 *
General Outcome:  Use patterns to describe the world and solve problems
2. Graph linear relations, analyze the graph and interpolate or extrapolate to solve problems.

[C, CN, PS, R, T, V]
	Lesson Plans:

· Statistics Canada lessons that can be used to teach  2-variable linear relations 
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 Census at School 

· Exploring linear functions – Students model data from the Census at School project using linear graphing capabilities included in a graphing software tool and then document their findings in a “data story”. 

· Talking feet - Students create scatter graphs and determine the lines of best fit using two different methods, with and without technology. They learn to determine the equation of a line from an approximating  set of points. 
· The Vitruvian theory-does it apply to you? Students take measurements and compare heights and arm spans of their classmates to see if there is a close linear relationship between these variables.
· Do you have big feet? – Given a table of data, students graph the relation between footsize and height and then draw in an estimated line of best fit. 
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E-STAT 

· Linear modelling of the life expectancy of Canadians - Students extract data from E-STAT on the life expectancy of Canadians, both overall and separately for males and females, and estimate lines of best fit. They then address real issues affecting Canada’s demography by interpolating and extrapolating the data using these lines of best fit. 
·  Analysing provincial forestry practices using bar graphs and scatter graphs Students analyse the total area of trees harvested and planted for each province using scatter graphs and lines of best fit. Then they use these graphs to answer questions about the data patterns and potential implications. 
· Exploring the correlation between two variables at the census tract level (Is it worth completing university?) Students look to see if there is a linear relation between the proportion of people with a completed university degree and average income using census data.  
Data Resources:

· Datasets from E-STAT that can be modelled using linear functions 
Teacher Resources:

· Statistics: Power from Data!: Line graphs 




	Specific Outcome from the WNCP Common Curriculum Framework for K-9 Mathematics, May 2006

Strand: Statistics and Probability (Data Analysis)

General Outcome: Collect, display and analyze data to solve problems

	Related Supports from www.statcan.gc.ca 

	Grade 5
1. Differentiate between firsthand and second-hand data.

[C, R, T, V]


	Teacher Resource:

· Teacher’s Guide to Data Discovery: Chapter 1 of this resource clearly describes the differences between primary or firsthand data and secondary or second-hand data, and lists resources for collecting primary data. This resource is an excellent primer for grade 4-8 teachers learning on how to work with data.  



	2. Construct and interpret double bar graphs to draw conclusions.

[C, PS, R, T, V]
	Lesson Plans: 

· Canada recycles! Do you? (Census at School). In this lesson, teachers complete the Census at School survey with their class. Then their students make a double bar graph comparing the recycling rates (for paper, metal, and plastic) of their class to the national rates for recycling and make conclusions about environmental practices in Canada and their classes.  

· Graphing in the Information Age (Summary tables). Students use actual provincial data from the Statistics Canada website to make a double-bar graph comparing television viewing habits of children and teens in each province. They then answer questions based on the graph. This can be an interesting social issue as well.  

Teacher Resources:

· Statistics: Power from Data!: Bar graphs  provides a detailed description of the use and interpretation of different types of bar graphs (including double bar graphs), as well as many good and bad examples. 

· Statistics: Power from Data!: Graphing tool enables a user to input data, and labels and then use this to generate a bar graph (or other type of graph)
Websites:

· Census at School is an international classroom project for students aged 8 to 18. They complete a brief online survey, analyze their class results and compare themselves with students in Canada and other countries. Results can be graphed using double bar charts

	Grade 6 *
1. Create, label and interpret line graphs to draw conclusions.

[C, CN, PS, R, V]

 
	Lesson Plans:

· Lesson plans involving creating and interpreting line graphs  

· Immigration (Census) - This activity provides students with an understanding of the multicultural nature of Canadian society. Students complete a line graph showing Canada's immigration patterns over time. They examine Canadian immigration, including place of birth, language, and the changing proportion of immigrants. They learn how this information is gathered through a census, and carry out a small survey.
· Tracking immigration trends - students examine how the number of immigrants to Canada has changed since 1955.  We use E-STAT's database and graphing capability to generate line graphs and then analyze the resulting immigration patterns.
· You Are the Researcher  (Census at School) In this lesson, students conduct the Census at School survey to collect class data, and then pose a question that interests them. Then they graph one or two variables of interest from their survey results in three different ways (including line graphs). Next they do a critique by describing which of their graphs is most effective and least effective for presenting their selected data results. Finally they answer the question they posed using their graphs.
Teacher Resources:

· Statistics: Power from Data!: Line graphs provides a detailed description of the use and interpretation of different types of line graphs (including multiple line graphs), as well as several examples and tips on the choice of scale and labelling.
· Statistics: Power from Data!: Graphing tool enables a user to input data, and labels and then use this to generate a line graph (or other types of graph)
Websites:

· E-STAT provides a huge database with a built-in graphing tool that can generate line graphs for over 40 million time series collected from over 150 surveys conducted by Statistics Canada.  

	2. Select, justify and use appropriate methods of

collecting data, including:

• questionnaires

• experiments

• databases

• electronic media.

[C, PS, T]


	Lesson Plan:
· Count Yourself In! - Students learn to think like statisticians as they answer the question “What is life like for us?” They devise a survey questionnaire, and then administer, tally and interpret the results. Then they compare that picture with the national portrait of Canadian life available through the Statistics Canada website.
Teacher Resources:

· Statistics: Power from Data!:  Data collection provides an overview of several methods of data collection, including personal interviews, self-completed questionnaires, use of administrative data sources, the internet and more. Advantages and disadvantages of each method of data collection are given. 

	3. Graph collected data and analyze the graph to solve problems.

[C, CN, PS]
	Lesson Plans:

· You Are the Researcher (Census at School) - In this lesson, students collect class data through the Census at School survey, and then pose a question that interests them. Then they graph one or two variables of interest from their survey data in different ways. Next they do a critique by describing which of their graphs is most effective and least effective for presenting their selected data results. Finally they answer the question they  originally posed using their data and graphs. 
· The Vitruvian theory—does it apply to you? (Census at School)  In this lesson students graph data they collected for their class to see if the Vitruvian theory that height is equal to arm span is true. 
· Graphing in the Information Age Students use actual data from the Statistics Canada website to make graphs and analyze current social issues related to television watching, the gender gap in income and trends in crime. 
Teacher Resources:

· Statistics: Power from Data!:  Graphing tool enables a user to input data, and labels and then use this to generate multiple types of graphs including line, bar, dot,  and circle graphs.
Websites:

· E-STAT lets us produce more than 10 types of graphs using a huge set of data collected by Statistics Canada from the Census of Canada and other surveys. 

· Census at School is an international classroom project for students aged 8 to 18. They complete a brief online survey, analyze their class results and compare themselves with students in Canada and other countries 


	Grade 7
1. Demonstrate an understanding of central tendency and range by:

• determining the measures of central tendency (mean, median, mode) and range

• determining the most appropriate measures of central tendency to report findings.
[C, PS, R, T]

	Lesson Plans:

· What is the average height of your class? In this activity students enter the heights for their class, and the distribution is graphed, along with the mean and median by gender 

· How many people live in a Canadian household? (Census at School) In this activity students investigate differences in the three measures of central tendency (mean, median and mode), and see how they are effected as the sample size increases. They learn advantages and disadvantages of each measure.
· The Perfect Principal In this activity students calculate the mean, median and mode based on a supplied set of data. 
· Canadians Your Age: Analysis of the 10-to-14 age group (E-STAT)  Students use E-STAT to make tables, bar charts, stacked bar charts, scatter graphs, and histograms. They analyze the data represented in their graphs and draw conclusions about the data based on their analysis. In addition, they learn and apply the concept of measures of central tendency and the notion of outliers and their effect on central tendency.
Teacher Resources:

· Statistics: Power from Data!: Measures of central tendency  shows how to calculate each of these measures and provides useful exercises with answers that explain the most appropriate measure to use in each case
· Statistics: Power from Data!: Range and quartiles  - shows how to calculate the range and other measures of spread and provides useful exercises with answers.  

	2. Determine the effect on the mean, median and mode when an outlier is included in a data set.

[C, CN, PS, R]
	Lesson Plans:

· Canadians Your Age: Analysis of the 10-to-14 age group (E-STAT lesson) Students use E-STAT to make tables, bar charts, stacked bar charts, scatter graphs, and histograms. They analyze the data represented in their graphs and draw conclusions about the data based on their analysis. In addition, they learn and apply the concept of measures of central tendency and the notion of outliers and their effect on central tendency.
· Analyzing provincial forestry practices using bar graphs and scatter graphs - Through a series of analyses, we look at forest harvesting trends in Canada over time, and the impact of extreme values or outliers on the overall "line of best fit" for the scatter graph.
Teacher Resources:

· Statistics: Power from Data!: Measures of central tendency   provides useful exercises with answers that explain that it is most appropriate to use the median when there are outliers
 

	3. Construct, label and interpret circle graphs to solve problems.

[C, CN, PS, R, T, V]
	Lesson Plans:

· Creating Circles - This activity can serve as an introduction to circle graphs. The activity sheet included can be used to consolidate the concepts presented and/or assess students understanding of what was taught. During this activity a number of circle graphs are examined, data are calculated and circle graphs are constructed by hand.
· Circle and bar graphs  (Census at School) Students examine data from a variety of sources, use the data to construct circle and bar graphs, and then interpret the graphs that have been created.
· Travel to school  (Census at School) Students collect class data through the Census at School project and then create a circle graph to illustrate the distribution of students for the different methods of transportation used to get to school.
Teacher Resources:
· Statistics: Power from Data!: Graphing tool enables a user to input data, and labels and then use this to generate a circle graph (or other type of graph)
· Statistics: Power from Data!: pie charts provides a detailed description on the construction and use of circle graphs as well as several examples.
Websites:

· E-STAT lets us produce more than 10 types of graphs, including circle graphs, using a huge set of data collected by Statistics Canada from the Census of Canada and other surveys. 




	Grade 8
1. Critique ways in which data is presented.

[C, R, T, V]


	Lesson Plans:

· You Are the Researcher  (Census at School) In this lesson, students conduct the Census at School survey to collect class data, and then graph two variables of interest from their class survey results in three different ways. Next they  do a critique by describing which of their graphs is most effective and least effective for presenting their selected data results. 
Teacher Resources:

· Statistics: Power from Data!: Using graphs provides tips on when to use and not to use graphs and on the recommended type of graph to use in different situations. Graphing exercises and links to graphing lesson plans are included.   

· Statistics: Power from Data!: Problems with using information
· Teacher’s Guide to Data Discovery: Types of data: lists the appropriate graph types to use based on the type of data being graphed. 


	
	


	Grade 9 *
1. Describe the effect of:

• bias

• use of language

• ethics

• cost

• time and timing

• privacy

• cultural sensitivity

on the collection of data.

[C, CN, R, T]

	Teacher Resources:

· Statistics: Power from Data!: Data collection, especially the sections on data collection methods and  questionnaire design and the associated exercises.
· Statistics: Power from Data!: Problems with using information, especially the sections on sampling error and non-sampling errors
Lesson Plans:

· Bias or no bias (Census at School) This activity allows students to consider the types of biases (e.g. cultural biases) present in surveys and their effects on survey outcomes.
· Survey says? Who says? Looks at what conclusions you can or cannot make from a survey.

	2. Select and defend the choice of using either a population or a sample of a population to answer a question.

[C, CN, PS, R]


	Teacher Resources:

· Statistics: Power from Data!: Data collection, especially the section on Types of Data collection which outlines the advantages and disadvantages of each.  


	3. Develop and implement a project plan for the collection, display and analysis of data by:

• formulating a question for investigation

• choosing a data collection method that includes social considerations

• selecting a population or a sample

• collecting the data

• displaying the collected data in an appropriate manner

• drawing conclusions to answer the question.

[C, PS, R, T, V]
	Lesson Plans:

· You are the Researcher  (Census at School). In this lesson, students implement a project based on data collected for their class through the Census at School survey.  They formulate a question related to the class data collected, and then graph variables to help them answer their question posed.  They display the data in different ways and draw conclusions based on their data displays. Examples of actual student projects from this lesson. 
· Count yourself in  - Students learn to think like statisticians as they explore the question "What is life like for us today?” They plan and conduct a survey and then analyze the results. 
· Comparing the food choices and body image of 15-year-olds around the world (E-STAT) In this activity students use pre-collected data, display the data and come to conclusions on some aspect of the health and lifestyle behaviours of youth in different countries. 
· The Household Environment Survey - School Edition Students explore data collected on a national survey of household environmental practices and then collect their own information using the same questionnaire. Class results are aggregated using tally sheets and analyzed to deal with related research questions.  
Teacher Resources:

· Statistics: Power from Data!:   provides a good overview of many aspects of a statistical project undertaken by high school students 

· Teacher’s Guide to Data Discovery -  an online guide designed to support both teachers in helping grade 4-12 students develop basic statistical, graphing, and data discovery skills.
Student resources:

· Finding and Using Data provides practical tips and useful links to help your students get started doing their own project. It links to podcasts about projects by actual students, excellent data sources and more.

Data Resources:

· Census at School Canadian Summary Data  and International data 

· Health Behaviour in School-Aged Children (on E-STAT) includes dozens of variables on student health in Canada and more than 30 countries around the world 

· E-STAT lets us produce more than 10 types of graphs using a huge set of data collected by Statistics Canada from the Census of Canada and over 150 other surveys. 

· Community Profiles provides 300 variables of community-level information from the 2006 Census of Population.
· Investigating social justice issues, (coming in September 2009 to the Grade 9 to 12 Mathematics page), offers data sources for student projects with respect to social justice, equity and human rights.


	Specific Outcome from the WNCP Common Curriculum Framework for K-9 Mathematics, May 2006

Strand: Statistics and Probability (Chance and Uncertainty)
General Outcome: Use experimental or theoretical probabilities to represent and solve problems involving uncertainty.


	

	Grade 8
2. Solve problems involving the probability of independent events.

[C, CN, PS, T]


	

	Grade 9 * 
4. Demonstrate an understanding of the role of probability in society.

[C, CN, R, T]
	


Mathematical Processes used related to each outcome:

[C] - Communication

[CN] - Connections

[ME] - Mental Mathematics and Estimation

[PS] - Problem Solving

[R] - Reasoning

[T] - Technology

[V] - Visualization

Multi-Purpose Teacher Resources from Statistics Canada for proposed inclusion on the Saskatchewan Education website
· Statistics: Power from Data! -  an online resource from Statistics Canada that will assist readers in getting the most from statistics. Each chapter is intended to be complete in itself, allowing users to go directly to the topic they wish to learn more about without reading all of the previous sections. It is published primarily for secondary teachers and students of Mathematics from grades 6-12.
· Teacher’s Guide to Data Discovery -  an online guide from Statistics Canada designed to support both elementary and secondary teachers in helping grade 4-12 students develop basic statistical, graphing, and data discovery skills. It provides teachers with specific instructions on:

· finding interesting and grade-appropriate Canadian datasets 

· choosing appropriate graphs for different kinds of data 

· calculating basic statistical measures
· Mathematics Lessons – a series of lessons and resources by grade and mathematics concept taught
· Lessons for grades 1 to 5 by mathematics concept taught 

· Lessons for grades 6 to 8 by mathematics concept taught

· Lessons for grades 9 to 12 by mathematics concept taught 

·  Census at School is an international classroom project for students aged 8 to 18. They complete a brief online survey, analyze their class results and compare themselves with students in Canada and other countries. Census at School provides a real survey project which engages students in data collection, graphing and data analysis.  Over 25 learning activities, developed by leading Canadian mathematics educators, help teachers implement many of the grade 4-12 outcomes in the data anlysis and statistics and probability curriculum. 
· E-STAT provides a free huge database of Canadian data collected by Statistics Canada via the Census of Canada and over 150 other statistical surveys. E-STAT contains more than 40 million time series of data organized into over 2,800 data tables.  E-STAT comes with software that lets students and teachers tabulate, graph, and map data from this huge database for educational purposes.  E-STAT is available free to educational institutions around the world. 
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