Proposed Secondary Mathematics Program
Background

The Western and Northern Canadian Protocol (WNCP) is a consortium of the seven western and northern jurisdictions whose mandate is to collaborate in the development of basic education, and to develop Common Curriculum Frameworks that are used to guide curriculum development in the jurisdictions.  The WNCP developed a Common Curriculum Framework for Mathematics in the mid-90s.  Due to a number of developments, concerns and new research in mathematics education, the WNCP began to consider revisions to the Curriculum Framework (CCF) in 2003.  The WNCP conducted extensive research with post-secondary institutions, business and employers across western and northern Canada to identify whether the mathematics needs of students were being addressed.  What became evident was that the needs of students would best be met by offering various pathways of mathematics that were based on the types of mathematics required in different categories of post-secondary education or employment.  The pathways are not based on ability or difficulty, but on needs of various career pathways.  It was determined that the needs of students could be met with three pathways. 
Each pathway is designed to provide students with the mathematical understandings, rigour and critical thinking skills that have been identified for specific post-secondary programs of study and for direct entry into the work force.  The content of each pathway is based on the Western and Northern Canadian Protocol (WNCP) Consultation with Post-Secondary Institutions, Business and Industry Regarding Their Requirements for High School Mathematics: Final Report on Findings and on consultations with mathematics teachers.

Three pathways will be available: Workplace and Apprenticeship Mathematics, Foundations of Mathematics, and Pre-calculus. The topics covered within a pathway are meant to build upon previous knowledge and to progress from simple to more complex conceptual understandings.
Pathways

Workplace and Apprenticeship Mathematics

This pathway is designed to provide students with the mathematical understandings and critical thinking skills identified for entry into the majority of trades and for direct entry into the work force. Topics include algebra, geometry, measurement, number, statistics and probability.

Foundations of Mathematics

This pathway is designed to provide students with the mathematical understandings and critical-thinking skills identified for post-secondary studies in programs that do not require the study of calculus. Topics include financial mathematics, geometry, measurement, number, logical reasoning, relations and functions, statistics and probability.

Pre-calculus

This pathway is designed to provide students with the mathematical understandings and critical thinking skills identified for entry into post-secondary programs that require the study of calculus. Topics include algebra and number, measurement, relations and functions, trigonometry, and permutations, combinations and binomial theorem.
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The anticipated implementation timeline is as follows:


Grade 10 – 2010-2011


Grade 11 – 2011-2012


Grade 12 – 2012-2013

The following sections provide:

a) Samples of outcomes with accompanying indicators.  Outcomes are intended to specify what a student is expected to know or be able to do at the end of the course.  Indicators provide a description of the breadth and depth intended by the outcomes, and provide examples of what a student might be expected to do in order to show that they have achieved an appropriate understanding of the outcome.
b) A brief description of the content of each course in the three pathways.  For a complete description of the mathematics that will be addressed in each pathway, please refer to the Common Curriculum Framework for Grades 10-12 and Grades K-9, both available at http://wncp.ca 
Outcomes and Indicators: A Sample from each Grade 12 Course

	Outcome (Grade 12 Workplace and Apprenticeship)
	Indicators

	1. Demonstrate an understanding of linear relations by:

• recognizing patterns and trends

• graphing

• creating tables of values

• writing equations

• interpolating and extrapolating

• solving problems

	1.1 Identify and describe the characteristics of a linear relation represented in a graph, table of values, number pattern or equation.

1.2 Sort a set of graphs, tables of values, number patterns and/or equations into linear and nonlinear relations.

1.3 Write an equation for a given context, including direct or partial variation.

1.4 Create a table of values for a given equation of a linear relation.

1.5 Sketch the graph for a given table of values.

1.6 Explain why the points should or should not be connected on the graph for a context.

1.7 Create, with or without technology, a graph to represent a data set, including scatterplots.

1.8 Describe the trends in the graph of a data set, including scatterplots.

1.9 Sort a set of scatterplots according to the trends represented (linear, nonlinear or no trend).

1.10 Solve a contextual problem that requires interpolation or   extrapolation of information.

1.11 Relate slope and rate of change to linear relations.

1.12  Match given contexts with their corresponding graphs, and  explain the  reasoning.
1.13  Solve a contextual problem that involves the application of a formula for a linear relation.


	Outcome (Grade 12 Foundations of Mathematics)
	Indicators

	2. Represent data, using exponential and logarithmic functions, to solve problems.
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	1. Describe, orally and in written form, the characteristics of         exponential or logarithmic functions by analyzing their graphs.

2. Describe, orally and in written form, the characteristics of    exponential or logarithmic functions by analyzing their equations.

3. Match equations in a given set to their corresponding graphs.

4. Graph data and determine the exponential or logarithmic function that best approximates the data.

5. Interpret the graph of an exponential or logarithmic function that models a situation, and explain the reasoning.

6. Solve, using technology, a contextual problem that involves data that is best represented by graphs of exponential or logarithmic functions, and explain the reasoning.




	Outcome (Grade 12 Pre-Calculus)
	Indicators

	4. Graph and analyze the trigonometric functions sine, cosine and tangent to solve problems.


	1. Sketch, with or without technology, the graph of y = sin x, y = cos x or y = tan x.

2. Determine the characteristics (amplitude, asymptotes, domain, period, range and zeros) of the graph of y = sin x, y = cos x or y = tan x.

3. Determine how varying the value of a affects the graphs of y = a sin x and y = a cos x.

4. Determine how varying the value of d affects the graphs of y = sin x + d and y = cos x + d.

5. Determine how varying the value of c affects the graphs of y = sin (x + c) and y = cos (x + c).

6. Determine how varying the value of b affects the graphs of y = sin bx and y = cos bx.

7. Sketch, without technology, graphs of the form y = a sin b(x − c) + d or y = a cos b(x − c) + d, using transformations, and explain the strategies.

8. Determine the characteristics (amplitude, asymptotes, domain, period, phase shift, range and zeros) of the graph of a trigonometric function of the form y = a sin b(x − c) + d or y = a cos b(x − c) + d.

9. Determine the values of a, b, c and d for functions of the form y = a sin b(x − c) + d or y = a cos b(x − c) + d that correspond to a given graph, and write the equation of the function.

10. Determine a trigonometric function that models a situation to solve a problem.
11. Explain how the characteristics of the graph of a trigonometric function relate to the conditions in a problem situation.
12. Solve a problem by analyzing the graph of a trigonometric function.


Course Overview For All Courses
Please refer to the 10-12 Common Curriculum Framework for a complete list of outcomes and indicators for all courses in the three pathways.  It is available in the Mathematics section at http://wncp.ca 
Grade 9

· powers with integral bases (simplification and operations on)

· rational numbers and operations on rational numbers

· approximation of square root of rational numbers

· solving problems involving linear equations with rational coefficients

· graphing linear relations, interpolation and extrapolation

· solving linear inequalities with rational coefficients

· operations on polynomials (no factoring)

· properties of circles involving radii, tangents, chords, arcs, and central angles

· surface area of composite 3-D objects

· similarity – identification and application of ratios

· scale diagrams

· line and rotational symmetry

· factors affecting data collection

· choosing samples or populations

· data  project – collection, display and analysis
Workplace and Apprenticeship Mathematics

Grade 10

· Imperial and Metric System (length, area, volume, capacity, mass/weight, and temperature) in fractional and decimal measurements

· spatial thinking via games and puzzles

· Pythagorean Theorem: triples, verification, application, converse

· convex polygons (regular and irregular) and similarity

· primary trigonometric ratios

· parallel lines, perpendicular lines, and transversals and angle relationships

· replication, construction, and bisection of angles (up to 360°)

· proportional reasoning (emphasis on currency exchange and unit pricing)

· methods of income earning, gross pay, net pay

· formula manipulation (on formulas within this course)
Grade 11

· problem solving involving metric and imperial measurements

· solving problems involving 2 and 3 right triangles

· scale (including 3-D)

· models and views (top, front, side, and exploding) of 3-D objects

· numerical reasoning via games and puzzles

· personal budgeting

· compound interest

· financial institution services including credit options

· formula manipulation (on formulas within this course)

· slope (in context, not function)

· proportional reasoning and unit analysis

· creating and interpreting data displays

Grade 12
· limitations of measuring instruments

· Sine Law and Cosine Law (excluding ambiguous case)

· problems involving polygons

· transformations of 2-D shapes and 3-D objects (translation, reflection, rotation, dilation)

· logical reasoning via games and puzzles

· acquisition of vehicle

· viability of small businesses

· linear relations

· measures of central tendency (mode, median, mean, weighted means, trimmed means)

· percentiles (analysis)

· probability problems

Common Grade 10 (Foundations and Pre-Calculus pathways)
· SI and Imperial units – linear, area, and volume measurement, proportional reasoning

· primary trigonometric ratios

· factors of whole numbers and applications

· irrational numbers

· powers with integral and rational exponents

· multiplication of polynomials (binomials and binomial x trinomial)

· factoring (common factors and trinomial factoring)

· relating data, graphs, and situations

· understanding functions as relations

· slope and relationships of lines

· linear relations: equations, graphs, and applications, function notation

· systems of linear equations

Foundations of Mathematics

Grade 11

· rate applications

· scale diagrams

· scale factors, perimeter, area, and volume

· properties of angles and triangles (proofs and applications)

· Sine Law and Cosine Law (including ambiguous case)

· inductive and deductive reasoning

· spatial reasoning via games and puzzles

· normal distribution (standard deviation and z-scores)

· confidence intervals, confidence levels, margin of error

· systems of linear inequalities

· quadratic functions

· research project on historical event or area of interest related to mathematics

Grade 12

· compound interest and financial decision making

· cost analysis

· investment portfolio: interest rate, rate of return, total return

· numerical and logical reasoning via puzzles and games

· simple set theory (Venn diagrams, intersection, union, and complement)

· conditional statements

· assessing validity of probability and odds-based statements

· probability of mutually and non-mutually exclusive 

· dependent and independent events

· fundamental counting principal, permutations, combinations

· polynomial functions (degree < 3)

· logarithmic and exponential functions

· sinusoidal functions

· research project: current event or area of interest related to mathematics
Pre-Calculus

Grade 11

· absolute value of Real numbers

· operations on radicals (numerical and variable radicands) , radical equations

· equivalent forms of rational expressions, operations on rational expressions, rational equations

· angles in standard position

· primary trigonometric ratios of angles to 360°

· Sine Law and Cosine Law including ambiguous case

· factoring beyond simple trinomials

· absolute value functions

· quadratic functions in standard and vertex form

· quadratic equations

· systems of linear-quadratic and quadratic-quadratic functions

· linear and quadratic inequalities in two variables

· quadratic inequalities in one variable

· arithmetic sequences and series

· geometric sequences and series

· reciprocal functions (of linear and quadratic functions)

Grade 12
· degrees and radians

· unit circle

· six trigonometric ratios (degrees and radians)

· sine, cosine, and tangent functions

· trigonometric equations (degrees and radians)

· trigonometric identities

· operations and composition of functions (function notation)

· transformations of graphs and equations (vertical and horizontal translations, stretches, reflections, and inverses)

· logarithms

· logarithmic and exponential functions

· logarithmic and exponential equations

· factoring beyond degree 2 (integral coefficients)

· polynomial functions (degree < 5)

· radical functions

· rational functions

· fundamental counting principal

· permutations

· combinations

· binomial theorem
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