Grades 10-12 Western and Northern Canadian Protocol 

www.wncp.ca
Statistics, Math Research Project and Probability Outcomes 

listing Support Resources from Statistics Canada on www.statcan.gc.ca
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

	Outcome from the WNCP Common Curriculum Framework for 10-12 Mathematics, January 2008
	Related Supports from www.statcan.gc.ca

	Apprenticeship and Workplace Mathematics 10

General outcome: Develop number sense and critical thinking skills
	

	2. Demonstrate an understanding of income, including:

· Wages

· Salary

· Commissions

· Piecework

To calculate gross pay and net pay

[C, CN, R, T]
	Teacher Resources:
· Incomes, pensions, spending and wealth (from Canada Year Book overview articles)  - an overview of trends in the income of Canadian families
Data Resources:

· Summary tables related to earnings and income 

· Earnings, average hourly, for hourly paid employees, by industry 

	Apprenticeship and Workplace Mathematics 11

General outcome: Develop statistical reasoning

1. Solve problems that involve creating and interpreting graphs, including:

• bar graphs

• histograms

• line graphs

• circle graphs.

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

· 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.
Teaching Ideas:

· Question or Problem: In which occupational groups are there the most jobs in my area? How does this compare with types of jobs available across my province?  Solution: Use  Community Profiles to graph the number of people working in each of 10 occupational groups for your community compared to your province. Use the bar graph feature ([image: image1.png]e Figure



) provided in Community Profiles. First, create a graph of the community occupation data and save it. Then change the first (left hand) columns to provincial data using [Select another region] at the top of the columns. Choose the province. Create the provincial graph and save it. [image: image2.jpg]
· Question: which industry groups have the highest hourly wage? Solution: Graph average hourly wage for industries of interest using the Summary table Earnings, average hourly, for hourly paid employees, by industry. Have students graph the data in 3 different ways and discuss the advantages and disadvantages of each type of graph.

· Problem: Where is there likely to be job growth in the construction sector? Solution: Using the Summary tables on Construction, select and graph one table of interest. Discuss recent trends in the data. Or, use the E-STAT graphing tool to graph data of interest, such as residential construction by province or metropolitan area. Describe the trends in one geographic area where students are likely to be looking for a job in construction.
· Problem: Is there evidence that it is pays financially in the long term to complete a postsecondary education. Solution: Graph the net worth of family units by education level, using the summary table Net worth of family units, by selected family characteristics.



	Apprenticeship and Workplace Mathematics 12

General outcome: Develop algebraic reasoning

1. Demonstrate an understanding of linear relations by:

• recognizing patterns and trends

• graphing

• creating tables of values

• writing equations

• interpolating and extrapolating

• solving problems.

[CN, PS, R, T, V]
	Lesson Plans:
· 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. 
Data Resources:

· Summary tables
· Function modelling – linear datasets   

· E-STAT 

Teaching Ideas:

· Discuss with your students the seasonal nature of retail trade and employment. Graph retail sales using CANSIM table number 080-0014 (Retail sales, by trade group, monthly data) in E-STAT. Choose unadjusted data for a number of years, choose [Retrieve as individual time series] and ‘line chart’ as the output type. The graph below is SK, Total all trade groups, unadjusted data, 2000 – 2009.  Discuss the linear increasing pattern and the large seasonal variation and one could use the data to extrapolate one or two years into the future. 
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· Graph Average weekly hours, unadjusted, for employees paid by the hour, quarterly data, CANSIM Table 281-0045 in E-STAT. Shown is SK, all enterprises, Construction, 2000 to 2009.
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· Estimate the future population of your province over the next 3 years assuming linear growth, based on the population over the last 5 years shown in the table Population by year, by province. 


	Apprenticeship and Workplace Mathematics 12

General outcome: Develop statistical reasoning

1. Solve problems that involve measures of central tendency, including:

· Mean

· Median

· Mode

· Weighted mean

· Trimmed mean.

[C, CN, PS, R]


	Teacher Resources:

· Statistics: Power from Data: Measures of central tendency
Lessons

· Statistics Canada lessons for teaching measures of central tendency
· Canadians Your Age: Analysis of the 10-to-14 age group using E-STAT. The teacher is encouraged to have students complete this lesson based on population data for the 15-19 year old age group, rather than for the 10-14 age group.
· Canada at a Glance – Assessing quality of life . This exercise encourages students to identify possible trends indicated by data. They learn to locate and compare quality of life indicators and compute the average indicator for each country.
Teaching Ideas:

· Question: Based on data over the last 25 years, are females closing the gap with males on earnings in your province? Solution: Graph the median income by sex for your province over time using Table 202-0101 on E-STAT.  Compare and explain.
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Question: Which of 2 selected industries will have a higher wage in the future? Solution: Using data on E-STAT from the Survey of Employment,  Payroll and Hours, graph the annual data and compute the mean income for a specific industry over the last 15 years. Compare and describe the fluctuations in average weekly earnings between 2 industries, such as construction and mining.
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	Apprenticeship and Workplace Mathematics 12

General outcome: Develop critical thinking skills related to uncertainty

1. Analyze and interpret problems that involve probability.

[C, CN, PS, R]
	Teaching Ideas: 
· Problem: if you select a Canadian at random what is the probability that he/she will be in your 5-year age group (e.g. 15 to 19), have a specific mother tongue language, or have a specific ethnic origin?

· Solution: Using data from the Summary tables including Population by sex and age group, or Population by mother tongue or Population by ethnic origin compute the theoretical probability of each event based on the fraction of the total population for Canada belonging to that group. That represents the actual probability of that event occurring. 



	Foundations of Mathematics and Pre-calculus 10

General Outcome: Develop algebraic and graphical reasoning through the study of relations.
	

	1. Interpret and explain the relationships among data, graphs and situations. (pg 52)
[C, CN, R, T, V]
	Teacher Resources:

· Statistics: Power from Data!  
· Data, information and statistics
· Using graphs


	4. Describe and represent linear relations,  using :

· words

· ordered pairs

· tables of values

· graphs

· equations

[C, CN, R, 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”. 

· 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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· 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. 
Teacher Resources:

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



	5. Determine the characteristics of the graphs of linear relations, including the:
· intercepts

· slope

· domain

· range

[CN, PS, R, V]


	Data Resources:

· Datasets from E-STAT that can be modelled using linear functions 
Lesson Plans:
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·  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. 


	Foundations of Mathematics 11

Statistics

General outcome: Develop statistical reasoning
	

	1. Demonstrate an understanding of normal distribution, including:

• standard deviation

• z-scores.

[CN, PS, T, V]
	Lesson Plans:
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Census at School 

· Investigating Sampling and Confidence Intervals Examine techniques that allow us to draw reasonable conclusions about a population from a sample. Demonstrate how the histogram graphing the computed means of the average height of a sample of students converges to a normal approach as the number of samples increases.
Teacher Resources:

· Statistics: Power from Data!: Measures of Spread 

· Variance and standard deviation
· Glossary
· Normal distribution
Teaching Ideas:
· Extract multiple samples of data from the Census at School international random data selector and then compute the average height for each sample extracted. Construct a histogram of all the computed average heights. Demonstrate graphically how the shape of this histogram converges to a normal curve as the number of samples graphed increases. 

· Graph the data on numbers of births by birth weight using E-STAT Table 102-4509. Does it approximate a normal curve? 
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	2. Interpret statistical data, using:

• confidence intervals

• confidence levels

• margin of error.

[C, CN, R]
	Lesson Plans:
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Census at School 

· Investigating Sampling and Confidence Intervals. Examine techniques that allow us to draw reasonable conclusions about a population from a sample. Demonstrate how to compute confidence intervals.



	Foundations of Mathematics 11

Mathematics Research Project

General outcome: Develop an appreciation of the role of mathematics in society.

1. Research and give a presentation on a historical event or an area of interest that involves mathematics. (pg. 65)
[C, CN, ME, PS, R, T, V]
	Data Resources:

· Finding data for a data analysis project
· Investigating social justice issues
· Canada Year Book Historical Collection, 1867 to 1967 (view)
Original yearbooks, including analysis, tables, charts, photos, maps, multimedia. 
Teacher Resources:

· Statistics: Power from Data provides and overview on the role of statistics in society
· Key Resources for History


	Foundations of Mathematics 12

Probability

General outcome: Develop critical thinking skills related to uncertainty


	

	1. Interpret and assess the validity of odds and probability statements.

[C, CN, ME]
	

	2. Solve problems that involve the probability of mutually exclusive and non–mutually exclusive events.

[CN, PS, R, V]
	

	3. Solve problems that involve the probability of two events.

[CN, PS, R]
	Teaching Ideas: 

· Problem: if you meet one Canadian selected at random what is the probability that this person meets two of the conditions below: 
· in your age group (e.g. 15 to 19) 
· of your gender

· in a specific language group

· of a specific ethnic origin?

· Solution: Using data from the Summary tables including Population by sex and age group, or  Population by mother tongue or Population by ethnic origin compute the theoretical probabilities of each event independently. The probability of this person being in two of the specific groups is the product of the probability of each separate event. For example, the probability of their being 15 to 19 and female is the product of the two individual probabilities.  
· Problem: Repeat the above assuming you meet one person selected at random from your province.
· Problem: Repeat the above assuming you meet two persons selected at random from your province.

	Foundations of Mathematics 12

Relations and Functions

General Outcome: Develop algebraic and graphical reasoning through the study of relations
	

	1. Represent data, using polynomial functions (of degree ≤ 3), to solve problems. (pg. 74) 
[C, CN, PS, T, V]
	Data Resources:

· Datasets from E-STAT that can be modelled using linear, quadratic  and cubic functions
Teaching ideas:
· Using CANSIM table 380-0001 in the table of cubic functions above on E-STAT, look at GDP data and how different downturns and changes in the economy can be modelled quite well by cubic functions 

	2. Represent data, using exponential and logarithmic functions, to solve problems. (pg. 74)
[C, CN, PS, T, V]
	Lesson Plans:
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· Exponential modelling of the farm value of potatoes
Data Resources:

· Datasets from E-STAT that can be modelled using exponential and logistic functions


	3. Represent data, using sinusoidal functions, to solve problems. (pg. 75)
[C, CN, PS, T, V]
	Data Resources:

· Datasets from E-STAT that can be modelled using sinusoidal functions 
Lesson Plans:
· Sinusoidal modelling of Canada's youth cohorts
· Sinusoidal modelling of the number of marriages by month in Canada using E-STAT data 


	Foundations of Mathematics 12

Mathematics Research Project

General outcome: Develop an appreciation of the role of mathematics in society.

1. Research and give a presentation on a current event or an area of interest that involves mathematics.

[C, CN, ME, PS, R, T, V]
	Data Resources:

· Finding data for a data analysis project
· Investigating social justice issues
· The Daily provides a daily news report on the latest data and trends affecting Canada’s society and economy, along with links to updated data and in-depth analysis.

Teacher Resources:

· Statistics: Power from Data provides and overview on the role of statistics in society

· Civics and Society: Emerging issues
· 2006 Census Results Teacher’s Kit: Each activity follows the critical challenge approach and presents an engaging question or task. Learners are taught to become competent in reaching reasoned judgements as they locate, use, interpret and assess information.


Multi-Purpose Teacher Resources from Statistics Canada for proposed inclusion on Education websites

· 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 analysis 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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