Year Planning Guide

Grade 12 Data Management, (MDM 4U)

DRAFT

Introduction


Beginning in September 2007, teachers are required to implement mathematics programs in accordance with the curriculum document for their grade level.  In the Grade 12 University Preparation course, Data Management (MDM 4U), there are five strands:

· Counting and Probability
· Probability Distributions
· Organization of Data for Analysis
· Statistical Analysis

· Culminating Data Management Investigation
The sub-groupings within each strand reflect particular aspects of knowledge and skills that are addressed within it.

As a result of the revisions made as part of the Curriculum Review process, the curriculum for all Grades 1 through 12 has changed in three ways.  Some expectations have been:

· reworded or revised for clarity

· removed

· added

Expectations that have been reworded for clarity generally call for teachers to continue using instructional strategies and resources chosen for implementation of the 2000 curriculum.  Rewording and inclusion of examples and sample problems allow teachers to verify that their programs reflect the intended scope and emphasis in connection with the content in these expectations.  To ensure that their understanding is unchanged by the rewording, teachers should read these expectations found in the second column of the clarification chart in this guide.
Expectations that have been revised for clarity generally identify the depth and breadth of treatment intended for the grade level.  Teachers are expected to choose instructional activities and to assess and evaluate students within these parameters.  Some resources that are currently used for the Grade 12 University Preparation course include inappropriate content for the revised program, and must be carefully reviewed before using.  Further clarification of the intent of an expectation has been achieved through inclusion of examples and/or a sample problem.  These illustrate the kind of skill level, depth of learning, and complexity that the expectation entails.
When an expectation has been removed from the Grade 12 University Preparation course, it may have:

· moved to an earlier grade level, for example, 

· been deleted from the curriculum altogether,

· been incorporated into the mathematical process expectations.

When an expectation has been added to the Grade 12 University Preparation course, it may be that:
· content has been moved from an earlier grade level, for example,

· new content has been added to the overall Grade 1 – 12 program, with some of that content placed in the Grade 12 University Preparation.  For example, throughout the grades, increased emphasis is placed on the concepts of multiple representations and inverse operations.

In the chart provided in this guide, these categories are used to identify changes to the mathematics curriculum:

· Remove Immediately

· Add Immediately

Curriculum Revisions that may Require Adjustments to Program

NOTE Additional teacher notes are in orange.  Italics indicate revision.

Strand:  Organization of Data for Analysis
	Sub-groupings
	Reworded
	Revised

	Overall Expectations
	
	

	Organizing Data (renamed Collecting and Organizing Data)
	
	

	Using Diagrams to Solve Problems
	
	

	Using Matrices to Model and Solve Problems
	
	


Strand:  Counting and Probability
	Sub-groupings
	Reworded
	Revised

	Overall Expectations
	
	

	Solving Counting Problems (renamed Solving Problems Using Counting Principles)
	· A2.2 solve simple problems using techniques for counting permutations and combinations, where all objects are distinct, and express the solutions using standard combinatorial notation;

· A2.5 solve probability problems using counting principles for situations involving equally likely outcomes.
	· A2.1 recognize the use of permutations and combinations as a counting technique with advantages over other counting techniques, distinguish between situations that involve the use of permutations and combinations, and calculate and make connections between permutations and combinations;

· A2.4 make connections, through investigation, between combinations and Pascal’s triangle;



	Determining and Interpreting Theoretical Probabilities(renamed Solving Probability Problems Involving Discrete Sample Spaces)
	· A1.4 determine the theoretical probability, Pi, of each outcome of a discrete sample space, recognize that the sum of the probabilities of the outcomes is one, and solve related problems;


	· A1.2 describe a sample space as a set that contains all possible outcomes of an experiment, and distinguish between a discrete sample space as one whose outcomes can be counted and a continuous sample space as one whose outcomes can be measured;

· A1.6 recognize and describe an event as a set of outcomes and as a subset of a sample space, determine the complement of an event, determine whether two or more events are mutually exclusive or non-mutually exclusive, and solve related probability problems using a variety of strategies;

· A1.7 determine whether two events are independent or dependent and whether one event is conditional on another event, and solve related probability problems using a variety of strategies.

	Simulating and Predicting
	
	


Strand:  Statistics (renamed Statistical Analysis)
	Sub-groupings
	Reworded
	Revised

	Overall Expectations
	· D3 demonstrate an understanding of the applications of data management used by the media and the advertising industry and used in various occupations. 
	· D1 analyse, interpret, and draw conclusions from one-variable data using numerical and graphical summaries;

· D2 analyse, interpret, and draw conclusions from two-variable data using numerical, graphical, and algebraic summaries;

	Collecting Data (expectations have been included in Collecting and Organizing Data in the Organization of Data for Analysis strand)
	· C2.2 explain the distinction between the terms population and sample, describe the characteristics of a good sample, explain why sampling is necessary, and describe and compare some sampling techniques;
	· C1.5 describe how the use of random samples with a bias or the use of non-random samples can affect the results of a study; 
· C2.6 collect data from primary sources, through experimentation, or from secondary sources, and organize data with one or more attributes to answer a question or solve a problem

	Analysing Data Involving One Variable (renamed Analysing One-Variable Data)
	· D1.4 determine the positions of individual data points within a one-variable data set using quartiles, percentiles, and z-scores, use the normal distribution to model suitable one-variable data sets, and recognize these processes as strategies for one-variable data analysis;


	· D1.6 interpret statistical summaries to describe the characteristics of a one-variable data set and to compare two related one-variable data sets, describe how statistical summaries can be used to misrepresent one-variable data, and make inferences and make and justify conclusions from statistical summaries of one-variable data orally and in writing using convincing arguments.

	Solving Problems Involving the Normal Distribution (some expectations included in Understanding Probability Distributions for Discrete Random Variables under Probability Distributions)
	· A4.3 recognize that the normal distribution is commonly used to model the frequency and probability distributions of continuous random variables, describe some properties of the normal distribution, and recognize and describe situations that can be modelled using the normal distribution;
	· A4.4 recognize standard deviation as a measure of the spread of a distribution, and determine, with and without technology, the standard deviation of a sample of values of a continuous random variable;



	Describing the Relationship Between Two Variables (renamed Analyzing Two-Variable Data)
	· D2.6 recognize and distinguish different types of relationships between two variables that have a mathematical correlation;


	· D2.1 recognize that the analysis of two-variable data involves the relationship between two attributes, recognize the correlation coefficient as a measure of the fit of the data to a linear model, and determine, using technology, the relevant numerical summaries;

· D2.5 determine, by performing a linear regression using technology, the equation of a line that models a suitable two-variable data set, determine the fit of an individual data point to the linear model, and recognize these processes as strategies for two-variable data analysis;
· D2.7 interpret statistical summaries to describe the characteristics of a two-variable data set and to compare two related two-variable data sets, describe how statistical summaries can be used to misrepresent two-variable data, and make inferences and make and justify conclusions from statistical summaries of two-variable data orally and in writing using convincing arguments.

	Evaluating Validity
	· D3.1 interpret statistics presented in the media, and explain how the media and the advertising industry use and misuse statistics to promote a certain point of view;
	· D3.2 assess the validity of conclusions presented in the media by examining sources of data, methods of data collection, and possible sources of bias, and by questioning the graphical representation of the data, the analysis of the data, and conclusions drawn from the data;


Strand:  Integration of the Techniques of Data Management (renamed Culminating Data Management Investigation)
	Sub-groupings
	Reworded
	Revised

	Overall Expectations
	· B1 design and carry out a culminating investigation that requires the integration and application of the knowledge and skills related to the expectations of this course;
	

	Carrying Out a Culminating Project (renamed Designing and Carrying Out a Culminating Investigation)
	· B1.1 pose a significant problem of interest that requires the organization and analysis of a suitable set of primary or secondary quantitative data, and conduct appropriate background research related to the topic being studied;
· B1.3 gather data related to the study of the problem  and organize the data, with or without technology;

· B1.4 interpret, analyse, and summarize data related to the study of the problem, with or without technology;
	

	Presenting and Critiquing Projects (Presenting and Critiquing the Culminating Investigation)
	· B2.2 present a summary of the culminating investigation to an audience of their peers within a specified length of time, with technology or without technology;
	




Curriculum Revisions that Require Change to Program

NOTE:  Additional teacher notes are in orange.  Italics indicate revision.

Strand:  Organization of Data for Analysis
	Sub-groupings
	Remove Immediately
	Add Immediately

	Overall Expectations
	· organize data to facilitate manipulation and retrieval;

· solve problems involving complex relationships, with the aid of diagrams;

· model situations and solve problems involving large amounts of information, using matrices.
	· C1 demonstrate an understanding of the role of data in statistical studies and the variability inherent in data, and distinguish different types of data;

	Organizing Data (see also Collecting Data substrand in Statistics)
	· locate data to answer questions of significance or personal interest, by searching well-organized databases;

· use the Internet effectively as a source for databases; 

· create database or spreadsheet templates that facilitate the manipulation and retrieval of data from large bodies of information that have a variety of characteristics.
	

	Using Diagrams to Solve Problems
	· represent simple iterative processes, using diagrams that involve branches and loops; 

· represent complex tasks or issues, using diagrams;

· solve network problems, using introductory graph theory. 
	

	Using Matrices to Model and Solve Problems
	· represent numerical data, using matrices, and demonstrate an understanding of terminology and notation related to matrices; 

· demonstrate proficiency in matrix operations, including addition, scalar multiplication, matrix multiplication, the calculation of row sums, and the calculation of column sums, as necessary to solve problems, with and without the aid of technology;

· solve problems drawn from a variety of applications, using matrix methods. 
	

	Understanding Data Concepts (new substrand)
	· 
	· C1.1 recognize and describe the role of data in statistical studies, describe examples of applications of statistical studies, and recognize that conclusions drawn from statistical studies of the same relationship may disagree;
· C1.4 recognize and explain reasons why variability is inherent in data, and distinguish between situations that involve one variable and situations that involve more than one variable;

· C1.2 distinguish different types of statistical data


Strand:  Counting and Probability
	Sub-groupings
	Remove Immediately
	Add Immediately

	Overall Expectations
	• design and carry out simulations to estimate probabilities.
	

	Solving Counting Problems (renamed Solving Problems Using Counting Principles)
	· – use Venn diagrams as a tool for organizing information in counting problems;
	

	Determining and Interpreting Theoretical Probabilities(renamed Solving Probability Problems Involving Discrete Sample Spaces)
	– construct a discrete probability distribution function by calculating the probabilities of a discrete random variable;
· determine probabilities, using the binomial distribution;

– interpret probability statements, including statements about odds, from a variety of sources.
	A1.1 recognize and describe how probabilities are used to represent the likelihood of a result of an experiment and the likelihood of a real-world event;

A1.5 determine, through investigation using class-generated data and technology-based simulation models, the tendency of experimental probability to approach theoretical probability as the number of trials in an experiment increases;

	Simulating and Predicting
	– identify the advantages of using simulations in contexts;

– design and carry out simulations to estimate probabilities in situations for which the calculation of the theoretical probabilities is difficult or impossible;

– assess the validity of some simulation results by comparing them with the theoretical probabilities, using the probability concepts developed in the course
	


Strand:  Statistics (renamed Statistical Analysis)

	Sub-groupings
	Remove Immediately
	Add Immediately

	Overall Expectations
	
	· C2 describe the characteristics of a good sample, some sampling techniques, and principles of primary data collection, and collect and organize data to solve a problem. (included in Collecting and Organizing Data in the Organization of Data for Analysis strand)

	Collecting Data (expectations have been included in Collecting and Organizing Data in the Organization of Data for Analysis strand)
	· illustrate sampling bias and variability by comparing the characteristics of a known population with the characteristics of samples taken repeatedly from that population, using different sampling techniques;


	· C2.4 determine and describe principles of primary data collection and criteria that should be considered in order to collect reliable primary data;

· C2.5A describe characteristics of an effective survey, and design questionnaires or experiments for gathering data;

	Analysing Data Involving One Variable (renamed Analysing One-Variable Data)
	
	· D1.3 generate, using technology, the relevant graphical summaries of one-variable data based on the type of data provided;

· D1.5 interpret, for a normally distributed population, the meaning of a statistic qualified by a statement describing the margin of error and the confidence level, and make connections, through investigation using technology, between the sample size, the margin of error, and the confidence level;

	Solving Problems Involving the Normal Distribution (some expectations included in Understanding Probability Distributions for Discrete Random Variables under Probability Distributions)
	· identify situations that give rise to common distributions
	

	Describing the Relationship Between Two Variables (renamed Analyzing Two-Variable Data)
	
	· D2.2 generate, using technology, the relevant graphical summaries of two-variable data based on the type of data provided;

	Evaluating Validity
	– explain the meaning and the use in the media of indices based on surveys.
	D3.2A gather, interpret, and describe information about applications of data management in occupations, and identify university programs that explore these applications.


Strand:  Integration of the Techniques of Data Management (renamed Culminating Data Management Investigation)

	Sub-groupings
	Remove Immediately
	Add Immediately

	Overall Expectations
	
	

	Carrying Out a Culminating Project (renamed Designing and Carrying Out a Culminating Investigation)
	
	· B1.5 draw conclusions from the analysis of the data, evaluate the strength of the evidence, specify any limitations of the conclusions, and suggest follow-up problems or investigations.

	Presenting and Critiquing Projects (Presenting and Critiquing the Culminating Investigation)
	
	


Strand:  Probability Distributions (new strand)
	Sub-groupings
	Remove Immediately
	Add Immediately

	Overall Expectations
	
	· A3 demonstrate an understanding of discrete probability distributions, represent them numerically, graphically, and algebraically, determine expected values, and solve related problems from a variety of applications; 

· A4 demonstrate an understanding of continuous probability distributions, make connections to discrete probability distributions, determine standard deviations, describe key features of the normal distribution, and solve related problems from a variety of applications.

	Understanding Probability Distributions for Discrete Random Variables
	
	· A3.2 recognize and identify a discrete random variable, generate a probability distribution by calculating the probabilities associated with all values of a random variable, with and without technology, and represent a probability distribution numerically using a table;

· A3.7 calculate the expected value for a given probability distribution, interpret the expected value in applications, and make connections between the expected value and the weighted mean of the values of the discrete random variable;

· A3.2A represent a probability distribution graphically using a probability histogram, and make connections between the frequency histogram and the probability histogram;

· A3.4 recognize conditions  that give rise to a random variable that follows a binomial probability distribution, calculate the probability associated with each value of the random variable, represent the distribution numerically using a table and graphically using a probability histogram, and make connections to the algebraic representation 
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;
· A3.4A recognize conditions that give rise to a random variable that follows a hypergeometric probability distribution, calculate the probability associated with each value of the random variable, and represent the distribution numerically using a table and graphically using a probability histogram;
· A3.6 compare, using technology, numerical and graphical representations of the probability distributions of discrete random variables;

· A3.9 solve problems involving probability distributions, including problems arising from real-world applications.

	Understanding Probability Distributions for Continuous Random Variables
	
	· A4.1 recognize and identify a continuous random variable, and distinguish between situations that give rise to discrete frequency distributions and situations that give rise to continuous frequency distributions
· A4.1A describe challenges associated with determining a continuous frequency distribution, and recognize the need for mathematical models to represent continuous frequency distributions;

· A4.1B represent, using intervals, a sample of values of a continuous random variable numerically using a frequency table and graphically using a frequency histogram and a frequency polygon, recognize that the frequency polygon approximates the frequency distribution, and determine, through investigation using technology, and compare the effectiveness of the frequency polygon as an approximation of the frequency distribution for different sizes of the intervals;

· A4.2 make connections, through investigation using dynamic statistical software, between the normal distribution and the binomial and hypergeometric distributions for increasing numbers of trials of the discrete distributions;
· A4.6 recognize a z-score as the number of standard deviations from the mean to a value of the continuous random variable, and solve probability problems involving normal distributions using a variety of tools and strategies, including problems arising from real-world applications
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