MAP4C and MDM4U

Exploring the Effects of Sample Size with Fathom using Numerical Data from the 2001 Census
(For Teachers)

Expectation:

This Fathom example covers expectation C 1.4 of the revised 2007 MDM4U curriculum:

Recognize and explain the variability inherent in data (e.g., an experiment or a survey generates different results due to the differences in the samples, the existence of uncontrolled measurement error, variations in the conditions under which the experiment is carried out)  Sample problem – from the Census at School database, take random samples of increasingly larger size for an interesting variables (such as the % of students who do not smoke, who walk to school, average height at age 12, then observe how this rate converges towards the national average as the sample size increases)  Note: national results and random data samples are both available at www.censusatschool.ca under Results and Data.
By the end of the lesson, students are expected to

· Understand visually by means of a simulation, the effect of sample size on different statistical measures.
Materials:

This lesson requires the following:
1. A computer with a copy of Fathom (version 2.0 was used in the development of this lesson).

2. A data projector (to guide students through running the simulation).
3. Computers for individual students or groups of students.

Classroom Instructions:

1. From Fathom, open the file: Canada – Age Sampling - Convergence.ftm
2. Make sure the window is maximized and all parts of the simulation are visible. (As shown in Figure 1).
3. Provide an explanation of the dataset as well as the different graphs and charts (see next section for explanations).

4. Click the play button beside Sample Size to start the simulation.  The simulation will begin collecting samples of increasing size at a rate of 1 per second.
5. After several samples, click the stop button beside Sample Size to pause the simulation.  Discuss and explore what is happening and question students as to what will be expected to happen.

6. Click the play button again to continue the simulation.

7. In order to reset the simulation, you must close and reopen the file without saving.

Important: Do not turn on animation for this simulation, it will not work correctly.
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Diagram
1. A slider bar that displays the sample size.  Press the play button to begin collecting samples.  The sample size will automatically increase.  As the sample size increases, the sample measures converge to the population measures.
2. A dot-plot representation of population from which we are drawing samples.  In this case, our data are the age of the Canadian population taken from the 2001 national Census.  The blue line represents the population mean and the gold line represents the population median.  The exact values for the measures are stated below.
3. A dot-plot representation of the last sample drawn from the population.  The blue line represents the sample mean and the gold line represents the sample median.  The exact values for the sample measures are stated below.
4. A line plot keeping track of our sample mean from each trial.  The middle line is our population mean.
5. A line plot keeping track of our sample median from each trial.  The middle line is our population median.
6. A line plot keeping track of our sample standard deviation from each trial.  The middle line is our population standard deviation.
Note: Italics indicates information that is not present to the student in their version of this handout.
Contributed by: Jonathan Lee (jsw2lee@uwaterloo.ca), teacher-candidate, Queen’s Faculty of Education while working on alternative practicum at Statistics Canada with Joel Yan (joel.yan@statcan.ca)
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