Statistics Canada Lesson Plan

Overview

Inspired by the popular television show “C.S.I.: Crime Scene Investigation”, and the general public’s fascination with the complexity of police and medical investigations and forensic science, this activity is designed to give intermediate students the opportunity to collect evidence, make measurements, and formulate hypotheses. 

Students are given the problem: “ SEQ CHAPTER \h \r 1Last week in ___________ a teacher had her car stereo system stolen from her car. The thief, who wore gloves, has the police stumped. The only possible lead they have is the size of a footprint in the snow beside the car. According to the police, the footprint of the suspect is 34 cm. As a member of the Crime Scene Investigation (CSI) Unit, you have been asked to find if there is a relationship between a person’s footprint and their height. With the information you find, can you help police identify how tall the person was who stole the stereo? Students are required to collect data from the Census at School database and analyze this data using graphical and technological methods.  

Objectives

· Collect and organize primary data and display the data using charts and graphs, including scatter plots;

· Apply a variety of data management tools and strategies to make convincing arguments about data;

· Read, interpret, and draw conclusions from primary data presented in graphs;

· Compare two attributes or characteristics using a scatter plot, and determine whether or not the scatter plot suggests a relationship;

· Make inferences and convincing arguments that are based on the analysis of charts, tables, and graphs;

· Using the properties of linear relations to solve problems – graph lines by hand and using technology, determine the equation of a line from information about the line as well as using linear regression on the graphing calculator;

Suggested Grade Level and Subject

Intermediate, Secondary

Grade 7-9

Mathematics

Note: Objectives will be different depending on the grade. However, this exercise can be adapted to meet similar expectations. 

Duration

Two class periods (76 minutes each)

Vocabulary

Algebraic modelling – The process of representing a relationship by an equation or a formula.

Graphing Calculator – A hand-held device capable of a wide range of mathematical operations, including graphing from an equation, constructing a scatter plot, determining the equation of a curve of best fit for a scatter plot, etc.

Hypothesis – a proposed explanation or position that has yet to be tested.

Inference – A conclusion based on a relationship identified between variables in a set of data.

Line of best fit – the straight line that best describes the distribution of points in a scatter plot.

Population – the total number of individuals or items under consideration in a surveying or sampling activity.

Regression – A method for determining the equation of a curve (not necessarily a straight line) that fits the distribution of points on a scatter plot.

Relation – An identified relationship between variables that may be expressed as a table of values, a graph, or an equation.

Sample – A small group chosen from a population and examined in order to make predictions about the population.

Sampling Technique – A process for collecting a sample of data.

Scatter Plot – A graph that attempts to show a relationship between two variables by means of points plotted on a coordinate grid. Also called scatter diagram.

Slope – A measure of the steepness of a line, calculated as the ratio of the rise to the run.

Materials

· Measuring tapes

· Pencils

· Graphing Paper

· Computer(s) with Internet access

· Graphing Calculators

· Student Handout

Resources

· Websites:

http://estat.statcan.ca
www.statcan.ca
Classroom Instruction

Before Handing Out Assignment:

The teacher should make sure that students understand how to create a scatter plot of data, draw a line of best fit, and determine the equation of a line from information about the line as well as using the linear regression on the graphing calculator.

Students should have prior knowledge of correlation and what a regression value means. The teacher should also ensure that students are familiar with creating a hypothesis for a specific problem. 

Instructions for Assignment: 

Day 1

1) Ensure that the classroom is set-up appropriately with enough computers for every two students in your class.  The teacher must make sure that there is access to Census at Schools (Statistics Canada). Also ensure that there are enough graphing calculators present.

2) When the students come into class, have each student choose a partner and find a computer.

3) Introduce the assignment:

In your partners, you are going to put your different mathematical skills and knowledge to work.  The problem is “if you know the shoe size of a suspect, can you determine their height?” You and your partner have to complete an investigation and analysis that includes a written report. The report should include the following: Identification of the problem; Hypothesis; Method; Observations; Analysis; Conclusion. It is important to note, that you and your partner will be receiving the same mark on this project so be sure to work together.

4) Pass out student workbook.

5) The teacher goes through the expectations with the students.

6) Have the students turn in their handout to the outline of the report.  Review the report that they will be creating and also examine the rubric.

7) Finally, for instructions, reinforce that the students need to constantly save their work.

8) Allow students to work through the assignment.  The teacher then acts as a facilitator answering any questions that the students may have.

9) At the end of the class, the teacher should reiterate saving their work and re-instruct how to do so, if students have forgotten.

Day 2

1) Have the students come in to class and continue working with their partners.

2) Students should be starting to prepare their report and examining the information from their workbook.

3) Throughout the class, the teacher continues to facilitate.

Evaluation – Assessment

Evaluation and assessment is the end product (the report) that the students will produce.  This report will be assessed according to a rubric.  Both students will be receiving the same mark.

Enrichment Opportunities

Pretend that you are the member of a C.S.I. team and have arrived at a crime scene. The only piece of evidence at the scene is the imprint of the suspect’s hand. Using a similar method to the one above, can you predict the height of the suspect? 
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Student Handout

 SEQ CHAPTER \h \r 1Chapter Problem Assignment
Analysing and Applying Linear Models

 SEQ CHAPTER \h \r 1Last week in ___________ a teacher had her car stereo system stolen from her car. The thief, who wore gloves, has the police stumped. The only possible lead they have is the size of a footprint in the snow beside the car. According to the police, the footprint of the suspect is 34 cm. As a member of the Crime Scene Investigation (CSI) Unit, you have been asked to find if there is a relationship between a person’s footprint and their height. With the information you find, can you help police identify how tall the person was who stole the stereo?
The purpose of this assignment is to determine the level of your achievement of the expectations in this unit by performing and reporting on an investigation of the problem given above. You may work with one or at most two other students and submit one report for your group of two or three people. You will perform all the necessary steps so that your report will contain ALL of the following components:

Problem Statement: clearly stated as a question

Hypothesis: reasonable answer to the problem based on your previous knowledge

 SEQ CHAPTER \h \r 1Method: Include description of population, sample, how sample was selected to avoid bias (specifying sampling method used), and a complete description of the method followed in collecting the data. 

To collect data, go to www.statscan.ca and select English. Once in the website, choose the Learning Resources option from the left hand column followed by the Census at school link. Choose Data and Results. Under the heading “Random Data Samples from Canada and other countries choose the Random Data Selector. On the following page scroll to the bottom and click on Choose Data. Select Canada. Follow the prompts and choose at least 20 samples of data. You can enter the data you find into the following charts.

	Sample
	Male Height (cm.)
	Male Shoe Size (cm.)
	
	Sample
	Female Height (cm.)
	Female Shoe Size (cm.)

	1
	
	
	
	1
	
	

	2
	
	
	
	2
	
	

	3
	
	
	
	3
	
	

	4
	
	
	
	4
	
	

	5
	
	
	
	5
	
	

	6
	
	
	
	6
	
	

	7
	
	
	
	7
	
	

	8
	
	
	
	8
	
	

	9
	
	
	
	9
	
	

	10
	
	
	
	10
	
	


Observations: Include all raw data collected from at least 20 samples, a scatter plot of the data, and a scatter plot including a line of best fit. Note that it is assumed that shoe size is the independent variable.

Create a scatter plot of the data for each gender using the graph provided. Let the X-axis represent shoe size and the Y-axis show height. Don’t forget to give a title to the graph and label the axes.
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Analysis: Determine the equation of the line of best-fit using manual methods (slope = rise/run). Then, perform a linear regression using the graphing calculator and compare the two equations. Include the correlation value and its interpretation in the context of this problem. Finally, use the more accurate equation for the line of best fit to answer the problem.

Conclusion: Include an answer to the problem based on your data.

Evaluation: Your report will be evaluated for completeness and correctness based on the “Achievement Chart For Mathematics” found in the Grade 9 curriculum document. 

Technology note: You may use any of the technology devises available including the graphing calculators and computer spreadsheets to assist in the analysis of your data. 

 SEQ CHAPTER \h \r 1 Analyzing and Applying Linear Models
Evaluation Rubric
Each expectation required in the report of the chapter problem is listed below and a level score has been assigned for each according to the correctness and thoroughness of each component. The level grade is based on the “Achievement Chart For Mathematics” found in the Ministry curriculum document for Grade 9 Mathematics. The expectation type is shown for each component according to the following key:



K/S - knowledge/skills

I/PS - inquiry/problem solving 



C - communication


A - applications

Group Members Names: _______________________________________________________




	Component
	Expectation Type
	Level Rating

	Problem Statement
	K/S/C
	

	Hypothesis
	I/PS/C
	

	Method: 
	Population
	K/S
	

	
	Sample
	K/S
	

	
	Sampling Method
	K/S/C
	

	
	Description
	C
	

	Observations
	Raw Data
	K/S
	

	
	Scatter Plot
	K/S
	

	
	Mean Fit Line
	K/S/
	

	Analysis
	Equation of Line; manual method
	K/S/A
	

	
	Equation of Line; linear regression (calculator) method
	K/S/A
	

	
	Correlation value and interpretation
	K/S
	

	Conclusion
	I/PS
	

	Overall Level Rating (most consistent)
	K/S/I/PS/C/A
	

	Overall Percentage Grade (mean of all scores)
	K/S/I/PS/C/A
	


Evaluator’s Comments: __________________________________________________________

______________________________________________________________________________
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		pupil no.		Gender		Height (cm)		Foot (cm)		pupil no.		Gender		Height (cm)		Foot (cm)

		1		F		160		25		31		M		126		20

		2		M		111		15		32		M		150		24

		3		F		160		23		33		M		170		26				Foot Size (cm)		Height ( cm)

		4		F		152		23.5		34		F		141		21				15		110

		5		F		146		24		35		F		123		20				30		190

		6		F		157		24		36		F		122		19

		7		M		136		21		37		M		125		20

		8		F		143		23		38		F		133		20

		9		M		147		20		39		M		165		25

		10		M		133		20		40		F		131		20

		11		F		153		25		41		F		134		17

		12		M		148		23		42		M		158		25

		13		M		125		20		43		F		170		25

		14		F		150		20		44		F		125		15

		15		M		183		28		45		F		135		21

		16		M		184		25		46		F		138		19

		17		M		125		18		47		M		134		20.5

		18		F		140		20		48		M		145		22

		19		M		170		27.5		49		F		171		25

		20		F		168		25.5		50		F		181		24

		21		M		131		23		51		F		139		19.5

		22		M		149		23		52		M		147		25

		23		F		156		21		53		M		134		19

		24		F		130		19.5		54		F		164		24

		25		F		142		22		55		M		127		19.5

		26		F		159		24		56		F		138		23

		27		F		145		21.5		57		M		180		24

		28		F		162		25		58		M		159		26

		29		M		149		22		59		F		151		23.5

		30		F		169		24.5		60		M		165		29





Sheet1

		0		0

		0		0



Female

Male

Footsize (cm)

Height (cm)

Scatter Graph of Foot size against Height



Sheet2

		





Sheet3

		






