	Analyzing Provincial Forestry Practices using E-STAT

An Introductory Activity
This E-STAT activity is also found at http://www.statcan.ca/english/Estat/guide/scatter.htm 


Overview

E-STAT provides graphing tools to help us explore relationships among data variables. Forestry is a renewable resource, but are we planting enough trees to replace the trees that we are cutting down in Canada?  In this activity, students first examine the area of trees harvested for each province, using bar charts and pie charts.  Then, they analyze the total area of trees harvested and the total area of trees planted, for each province.  The scatter graph is a powerful graphing technique to examine relationships.  Through a series of analyses, students also 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 a scatter graph.

Contributors: Michelle Classen, Queen’s University, Faculty of Education; Joel Yan and Jennifer Hall, Statistics Canada
Suggested grade levels and subject areas: Grade 9, Mathematics
Objectives/Curriculum outcomes: Ontario (Grade 9 Academic mathematics, MPM1D, Linear Relations unit, pp. 32-33) 

· Apply data management techniques to investigate relationships between two variables

· Interpret the meanings of point on scatter plots or graphs that represent linear relations.

· Describe trends and relationships observed in data, make inferences from data, compare the inferences with hypotheses about the data, and explain any differences between the inferences and the hypotheses
· Construct tables of values, scatter plots and line or curves of best fit using a variety of tools for data collected from a variety of sources (e.g., electronic secondary sources) 

· Determine the equation of a line of best fit for a scatter plot

Atlantic Canada (Grade 9 Data Management Outcomes – F2, F4, F5, F7)

Classroom instruction:

1) Management of forests and other natural resources in Canada is primarily a provincial responsibility.  Begin the exercise by discussing the questions below.

· Which provinces do you believe are cutting the most forested area?

· What percent of the forested land would you estimate is being replanted?

2) We would expect that the relationship between the area of forest harvested and replanted by most provinces would be approximately linear.  In other words, if a province cuts twice as much as another province, we would expect it to plant twice as many new trees.  Tell the class that we will use data on E-STAT to answer the questions above and to determine if the area of forested land planted is indeed linear versus the area harvested. 

3) Reserve a computer lab with Internet access and ensure that the school has registered with Statistics Canada for free access to E-STAT.  Guide your students through the E-STAT steps from the Student worksheet. This can be done as an in-class assignment in a computer lab or as homework.  (If this is to be done at home, the students will need the E-STAT user I.D. and password for your school.  Check with your school's Internet technician or librarian to obtain this.) 

Student Worksheet

1) Go to http://estat.statcan.ca.
2) Select English.
3) Scroll down and click Accept and enter.

Table of contents
· Under the heading Land and Resources, select Environment.

· Under Environment module, select Environmental impact.
· Under Environment Statistics, Provinces, select Provinces.
Geography and characteristics selection
· Under Geography, select Canada by Province (default selection).

· Under Characteristics, select Total area of trees harvested, 2001, sq km         Hint: Click on View checklist to find this characteristic more easily.  Then, click on Back to Main Selection Form to return.
· Click the Bar Chart icon at the bottom.

This will generate a horizontal bar chart as shown below:

[image: image1]
Note: Place your mouse on top of a bar to display the data value for that province.

Analysis 1 – Using bar charts, pie charts, and tables to analyze data
Using the horizontal bar chart, list the five provinces (from highest to lowest) that harvested the largest area of trees. 

1) ________________           2) ________________           3) ________________

4) ________________           5) ________________

Provide some possible reasons for the pattern of tree harvesting across Canada shown in the chart.  Why do you think some provinces might harvest more trees than others?

Select the Pie Chart icon at the bottom of the screen to redraw the result as a pie chart.

What additional information does this chart provide that the bar chart does not? __________________________________________________________

Analyzing data for multiple characteristics
· Click the Back button twice to return to the selection of characteristics.

· Select the following characteristics (again, use View Checklist to select): 

· Total areas of trees harvested, 2001, sq km

· Tree replenishment by seeding, 2001, sq km

· Tree replenishment by planting with seedlings, 2001, sq km

· Select Table Areas as Rows at the bottom of the screen.

This will generate a table that shows the data for the selected variables, as shown below.
	Area Name
	Total area of trees harvested, 2001, sq km
	Tree replenishment by seeding, 2001, sq km
	Tree replenishment by planting with seedlings, 2001, sq km

	Newfoundland and Labrador 
	434
	
	46

	Prince Edward Island 
	49
	
	17

	Nova Scotia 
	533
	
	108

	New Brunswick 
	1,115
	
	170

	Quebec 
	3,017
	
	751

	Ontario 
	1,857
	175
	922

	Manitoba 
	156
	10
	90

	Saskatchewan 
	232
	
	123

	Alberta 
	674
	15
	380

	British Columbia 
	2,045
	3
	1,610

	Yukon Territory 
	0
	
	4

	Northwest Territories 
	1
	
	1

	Nunavut
	
	
	



 
 

Analysis 2 – Manipulating data and modifying graphs
According to this table, is the primary method used to replenish trees seeding or planting seedlings?  ___________________________________
The three territories have very little commercial harvesting.  Name the provinces that replenished an area of trees that is at least half the area harvested.

1) _____________ 2) ____________ 3) ___________ 4)____________  5)__________
Note: In addition to intentional replenishment, there is also some natural regeneration of harvested areas.
Summing the characteristics
· To add these two forms of tree replenishment, creating a subtotal, select Sum starting with the 2nd characteristic by changing the item in the drop down box from 1st to 2nd by clicking the down arrow.

· Click Redisplay As: to view these results.

· Select the Bar Chart icon at the bottom of the screen to view the result as a horizontal bar chart.

Modifying the graph
· To improve the labelling of the chart, click Modify Graphic under the chart.  This allows you to enter a new title, subtitle, and caption for the subtotal.

· In the Title text box, type: Area of trees harvested and replenished, 2001.

· In the Caption for Subtotal text box, type: Total tree area replenished.

· Click the checkbox Show grid on chart.
· Click Redraw.
· Your graph should appear as shown below.
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Producing a scatter graph and analyzing the results
· Select the Scatter Graph with Line of Best Fit icon at the bottom of the screen to redraw the result as a scatter graph, as shown below.
Note: The line of best fit for the data (linear regression) is drawn as a dotted line.

· Place your mouse over any point to identify the province and the area of trees harvested and replenished. 

· Copy the graph into a word processing document by right-clicking and selecting Copy.  Once in your word processing program, right-click and select Paste.
Analysis 3 – Estimating the slope of the line of best fit
Using the grid and axis labels on the scatter graph, estimate the slope of the line of best fit.  _______ 

What does the slope represent? ______________________________________

If the slope of the line were equal to 1, what would that tell us about tree replenishing and harvesting in the provinces of Canada? ___________________________________

Which province had the highest ratio of area of trees replenished to area of trees harvested? ___________________________

The line of best fit is useful as a way of estimating the average rate of replanting across Canada.  Is the line of best fit the best technique for predicting forestry practices across Canada? ______________________________________________________________
Analysis 4 – The impact of outliers
When we draw a line of best fit, there may be some points that do not lie very close to the line.  We call these points outliers.  Outliers can have a significant effect on the slope of the line of best fit.

The point on the graph representing British Columbia is an outlier.  What would happen to the graph if we removed the data for British Columbia?  Estimate what you think the slope of the new line of best fit would be.  _______________________

To remove British Columbia from the graph, click on the Reduce/Sort Geo List button under the graph.  Then, hold the Control key down and click on British Columbia and click the Scatter Graph with Line of Best Fit icon again.

You now have a new graph that excludes British Columbia.  Calculate the slope of the line of best fit of this graph and compare the value you obtained with your estimate above and with the slope of the line for the graph that includes British Columbia. ______

Analysis 5 – Variation in forestry practices over time
Following the same procedure, create a scatter plot showing the relationship between area of trees harvested and area of trees replenished for 1991 instead of 2001.  Copy and paste this scatter plot into the document with the scatter plot for 2001.

Write a brief comparison of the two scatter plots in the word processing document, considering the slope of the lines and the outlying data points in each graph.  Explain what this means in the context of the problem.

Analysis 6 – Comparing two provinces in depth
Create a table that will show you the total area of trees harvested in Quebec and British Columbia for all the years from 1991 to 2001. 
· Use the Back button in your internet browser to return to the Provinces selection page with the full list of provinces (British Columbia is currently removed from the list).

· Select Total area of trees harvested for 1991 to 2001 inclusive.  Remember to use View checklist to make this step simpler.

· Select Table Areas as Rows.

· Now, switch the output to a bar chart by clicking on the Bar Chart icon.

· Overlay a grid on your graph and change the title to: Total area of trees harvested 1991-2001 in Quebec and British Columbia (using the Modify Graphic button under the graph).
Describe what this bar chart tells us about how the area of trees harvested has changed over time in each province.  ___________________________________________

Does either graph appear approximately linear?  _______________
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Based on these graphs, what predictions would you make about future harvesting in each province? ________________________________________________________

Enrichment

Users should be aware that occasionally graphs are produced to advocate certain viewpoints.  This may be done through careful selection of the data to be graphed and/or of the graphing technique used.  Undertake one or more of the activities below. 

1) Select a province.  Pretend you are from a logging company that wants to increase the logging activity.  Produce a graph using any of the E-STAT forestry characteristics that make the forestry practices of that province appear in a positive light.  

2) Pretend you are from an environmental group that wants to save the forests. Produce another graph using any of the E-STAT forestry characteristics that makes the forestry practices of that province appear in a negative light.

3) By selecting different forestry characteristics, find at least three ways to select the provinces with the best or worst forestry practices.  Note: We recommend using the characteristic Nonreserved timber-productive forest land, sq km in your analysis.  This represents the total available land that can be used for commercial forestry.
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