[image: image167.jpg]Queen Elizabeth
FuR college of Canada




    SECONDARY COURSE OUTLINE

Course Title:



Principle of Mathematics 

Grade:



9
Course Developer(s)

Victor Lee 

Development/Revision Date:
May 2018 
Ministry Course Code:

MPM1D
Course Type:


University Preparation

Credit Value:



1

Credit Hours:



110

Policy Document:
The Ontario Curriculum, Grade 9 and 10, Mathematics, 2005
Growing Success: Assessment, Evaluation, and Reporting in Ontario Schools, First Edition. 2010.

Prerequisite(s)
None


                      Resources:






Principles of Mathematics 9, M. Small et al,  Nelson Education Ltd 2008.
PRINCIPALES OF MATHEMATICS
GRADE 10, ACADEMIC
MPM2D
Course Outline

Course Description:

This course enables students to broaden their understanding of relationships and extend their problem-solving and algebraic skills through investigation, the effective use of technology, and abstract reasoning. Students will explore quadratic relations and their applications; solve and apply linear systems; verify properties of geometric figures using analytic geometry; and inves- tigate the trigonometry of right and acute triangles. Students will reason mathematically and communicate their thinking as they solve multi-step problems. 

Prerequisite: Grade 9 Mathematics, Academic
MATHEMATICAL PROCESS EXPECTATIONS

The mathematical processes are to be integrated into student learning in all areas of this course.  Throughout this course, students will:

Problem Solving

develop,select,apply,andcompareavarietyofproblem-solvingstrategiesastheyposeand solve problems and conduct investigations, to help deepen their mathematical under- standing; 
Reasoning and Proving

Develop and apply reasoning skills ( e.g., recognition of relationships ,generalization through inductive reasoning, use of counter-examples) to make mathematical conjectures, assess conjectures, and justify conclusions, and plan and construct organized mathematical arguments; 
Reflecting

demonstrate that they are reflecting on and monitoring their thinking to help clarify their understanding as they complete an investigation or solve a problem (e.g., by assessing the effectiveness of strategies and processes used, by proposing alternative approaches, by judging the reasonableness of results, by verifying solutions); 
Computational Strategies

Select and use a variety of concrete, visual, and electronic learning tools and appropriate computational strategies to investigate mathematical ideas and to solve problems; 
Connecting

Make connections among mathematical concepts and procedures, and relate mathematical ideas to situations or phenomena drawn from other context (e.g, other curriculum areas, daily life, current events, art and culture, sports)

Representing

Create a variety of representations of mathematical ideas ( e.g., numeric, geometric, algebraic, graphical, pictorial representations; onscreen dynamic representations), connect and compare them, and select and apply the appropriate representations to solve problems;

Communicating

Communicate mathematical thinking orally, visually, and in writing, using mathematical vocabulary and a variety of appropriate representations, and observing mathematical conventions.
Overall Expectations:

There are three strands in MPM2D and the overall expectations for each strand are as follows:

1.  Quadratic Relations

· determine the basic properties of quadratic relations; 

· relate transformations of the graph of y = x2 to the algebraic representation y=a(x–h)2 +k; 

· solve quadratic equations and interpret the solutions with respect to the corresponding relations; 

· solve problems involving quadratic relations. 

2.  Analytic Geometry

· model and solve problems involving the intersection of two straight lines;
· solve problems using analytic geometry involving properties of lines and line segments; 
· verify geometric properties of triangles and quadrilaterals, using analytic geometry. 

3.  Trigonometry

· use their knowledge of ratio and proportion to investigate similar triangles and solve problems related to similarity; 

· solve problems involving right triangles, using the primary trigonometric ratios and the Pythagorean theorem; 

· solve problems involving acute triangles, using the sine law and the cosine law. 

Course Content Outline:

Unit 1:  Linear Systems

Apply linear system rules to determine POI (Point of Intersection) between two lines, using substitutions, graphing and elimination.  Word problems and application questions apply.

Unit 2:  Analytical Geometry

Determine and prove the shape, properties of triangles, rectangles, rhombus, parallelogram using coordinate geometry methods.  Determine shortest distance between a point to a line, median, altitude, circumcenter, orthocenter and centroid using coordinate geometry methods.

Unit 3:  Quadratic I

Determine and understand the vertex form of a parabola, and extract key properties from that form, such as vertex, domain and range, maximum, minimum and axis of symmetry.  Word problems and application problems of max / min problems are included.

Unit 4:  Quadratic II

Determine and understand the factor form of a parabola, extract key properties such as roots, transformation, quadratic formula. Word problems and application problems of solving for roots problems are included.

Unit 5:  Trigonometry

Using basic trigonometric ratio, determine the angle and sides of a right triangle. This will extend further to sine law and cosine law, which applies to irregular triangle.  The student should understand which equation to use applying to certain triangle.

Course Planning

Subject:  Principles of Mathematics

Course Code:  MPM2D

Grade / Level: 10

	Unit 1
	Linear Systems
	20 hours

	Unit 2
	Analytical Geometry
	22 hours

	Unit 3
	Quadratic I 
	23 hours

	Unit 4
	Quadratic II
	20 hours

	Unit 5    
	Trigonometry
	15 hours

	
	Review, Final Exam
	10 hours


Total








         110 hours
Teaching/Learning Strategies

· Whole-class, small group, and individual instruction;
· Electronic technology – use of dynamic software, calculators, the Internet, spreadsheets and multi-media in activities, demonstrations and investigations;
· Encourage maximum student participation in classroom activities;
· Share the rubrics for culminating activities at the beginning of the unit, so expectations are clear 

· Encourage inquiry – questioning, investigating, communicating in a variety of ways;
· Provide opportunities to acquire knowledge and apply that knowledge in a variety of contexts;
· Identify & address different learning styles throughout the course;
· Use self- and peer assessments;
· Encourage brainstorming, exchange of ideas, debating;
· Encourage students to take responsibility for learning;
· Encourage students to apply individual/group learning skills;
· Respect cultural differences of international students.
Additional Teaching/Learning Strategies for International Students

· Provide reference notes, outlines of critical information, models of charts, timelines, or diagrams;

· Organize information in chart/graph format;

· Provide handout sheets with sample calculations and specific skill instructions;

· Provide students with clear directions for improvement;

· Pair written instructions with verbal instructions. Provide visual or auditory cues;

· Simplify instructions. Highlight key formulas and mathematical rules;

· Provide opportunities for students to practise oral presentation skills;

· Encourage repetition, clarification, and restatement;

· Permit a wide variety of options for recording and reporting their work, e.g., diagrams, flow charts, concept maps;

· Think/pair/share peer assessment;

· Student conferences.

Assessment and Evaluation Policy

Seventy per cent (70%) of the grade will be based on evaluations conducted throughout this course.  This portion of the grade should reflect the students’ most consistent level of achievement throughout the course, although special consideration should be given to the more recent evidence of achievement.

Thirty per cent (30%) of the grade will be based on a final evaluation in the form of an examination, performance, essay and/or other method of evaluation suitable to the course content and administered towards the end of the course.

Assessment is the process of gathering information from a variety of sources (including assignments, demonstrations, projects, performances and tests) that accurately reflects how well students are achieving the curriculum expectations.  

Evaluation is the process of judging the quality of a student’s work on the basis of established achievement criteria, and assigning a value to represent that quality.

The term score will be divided into 4 categories:

· Knowledge (30-35%)

· Applications (20-25%)

· Thinking / Inquiry (15-20%)

· Communications (15-20%)

Course Planning

Subject: Grade 10 Mathematics, Academic





Grade/Level:  10
Course and Code:  MPM2D
Planning for the Final Grade

	Unit 
	Components
	A/E


	Strand
	Categories

K                     A                T/I                  C
	Evaluation by

P. O. C.
	Expectation
	Weight (% worth

of final grade)

	1
	Assignment
	A
	A
	X
	
	
	X
	P. 
	Sp. A
	5

	
	Unit Test 1
	E
	A
	X
	X
	X
	X
	P.
	Sp A
	8

	2
	Assignment
	A
	B
	
	
	
	X
	P. 
	Sp B
	5

	
	Unit Test 2
	E
	B
	X
	X
	X
	X
	P.
	SP B
	8

	
	Math

Presentations
	A
	B
	X
	
	
	X
	O. C.
	Sp B
	4

	3
	Student demo
	A
	A
	X
	
	
	
	O. C.
	Sp A
	4

	
	Assignment
	A
	A
	X
	
	
	X
	P.
	Sp A
	4

	
	Unit Test 3
	E
	A
	X
	X
	X
	X
	P.
	Sp A
	8

	4
	In class

Construct math 

Models
	A
	A
	
	
	X
	
	O. C.
	Sp A
	4

	
	Assignment
	A
	A
	X
	X
	
	X
	P.
	Sp A
	5

	
	Unit Test 4
	E
	A
	X
	X
	X
	X
	P.
	Sp A
	5

	5
	Student

Demonstration
	A
	C
	X
	
	
	X
	O. C.
	Sp C
	3

	
	Unit Test 5
	E
	C
	X
	X
	X
	X
	P.
	Sp C
	7

	
	
	
	70

	
	
	

	1-7
	Final Exam
	E
	A, B

C, D
	X
	X
	X
	X
	P.
	
	30

	
	
	
	30

	
	
	
	100


Strands:  

A.  Exponential and Logarithmic Functions

B.  Trigonometric Functions
C.  Polynomial and Rational Functions

D.  Characteristics of Functions

CONSIDERATIONS FOR PROGRAM PLANNING
Teachers who are planning a program in mathematics must take into account considerations in a number of important areas, including those discussed below.
INSTRUCTIONAL APPROACHES
· The teacher must build new learning upon the knowledge and skills students have acquired in previous years – they activate prior knowledge.
· Students must have solid conceptual foundations in mathematics. Successful classroom practices the teacher engages in are activities that require higher-order thinking, with an emphasis on problem solving. 
· Learning at the previous levels have provided students with a good grounding in investigative approaches to learning new mathematical concepts including inquiry models of problem solving and this approach continues to be important in senior level mathematics.
· Mathematics classes typically demonstrate a diversity in the ways students learn best. It is important for students then, to have oppourtunities to learn in a variety of ways – individually, cooperatively, independently, with teacher direction, through investigation involving hands-on experience, and through examples followed by practice. 
· Students are required to learn concepts, acquire procedures and skills, and apply processes with the aid of instructional and learning strategies best suited to the particular type of learning.
· The approaches and strategies used in the classroom to help students meet the expectations of the mathematics curriculum will vary according to the object of learning and the needs of the students.
· Manipulatives are encouraged to be used as learning tools these include connecting cubes, measurement tools, algebra tiles etc. Other representations including graphical and algebraic representations are also valuable aid to the teacher. By analyzing students’ representations of mathematical concepts and listening carefully to their reasoning, the teacher can gain useful insight into students’ thinking and provide support to help enhance it.
· Contexts for learning are well-chosen and broad allowing students to investigate intial understandings, identify and develop relevant supporting skills, and gain experience with varied interesting applications of new knowledge. Rich contexts for learning open doors for students to see the “big ideas” of mathematics – those major underlying principles or relationships that enable and encourage students to reason mathematically throughout their lives.
· Students’ attitudes are significant to how they approach problem solving and how well they succeed in mathematics. Students who enjoy mathematics tend to perform well in their course work and are more likely to continue in mathematics courses.
· Students develop positive attitudes when they are engaged in making mathematical conjectures, when they experience breakthroughs with problems and see connections between important ideas. The positive attitudes of the teacher contributes to the positive attitudes of the students. Positive attitudes yields effective learners and mathematics is perceived as both useful and worthwhile to pursue.
· The teacher needs to encourage a willingness to persist, to investigate, to reason, to explore alternative solutions, to view challenges as opportunities to extend their learning and to take the risks necessary to become successful problem solvers. Teachers help students develop confidence and tackle anxiety/frustration. 
· The study of mathematics can also be enhanced by collaborative learning amongst the students; working in groups provides them with oppourtunities to share ideas and communicate their thinking in a supportive environment as they work toward a common goal. 
· Teachers of mathematics must incorporate appropriate adaptations and strategies for instruction and assessment to facilitate the success of the English language learners in their classrooms. These adaptations and strategies include:
· modification of some or all of the course expectations so that they are challenging but attainable for the learner at his or her present level of English proficiency, given the necessary support from the teacher; 
· use of a variety of instructional strategies (e.g., extensive use of visual cues, scaffolding, manipulatives, pictures, diagrams, graphic organizers; attention to clarity of instructions);
· modeling of preferred ways of working in mathematics; previewing of textbooks;
· pre-teaching of key vocabulary; peer tutoring; strategic use of students’ first languages);
· use of a variety of learning resources (e.g., visual material, simplified text, bilingual dictionaries, materials that reflect cultural diversity);
· use of assessment accommodations (e.g., granting of extra time; simplification of language used in problems and instructions; use of oral interviews, learning logs,  portfolios, demonstrations, visual representations, and tasks requiring completion of graphic organizers or cloze sentences instead of tasks that depend heavily on proficiency in English).
· When learning expectations in any course are modified for English language learners (whether or not the students are enrolled in an ESL or ELD course), this must be clearly indicated on the student’s report card.
Antidiscrimination Education in Mathematics

· The curriculum must be free from bias and students must be provided a safe and secure environment, characterized by respect, that allows them equal oppourtunity to participate fully and responsibly in the educational experience.

· All learning activities and resources used are inclusive in nature and reflect the range of experiences of students with varying backgrounds, abilities, interests and learning styles.

· Connecting mathematical ideas to real-world situations through learning activities can enhance students’ appreciation for the role of mathematics in human affairs.

· The teacher should have high expectations for all students. 
Literacy and Inquiry/Research Skills

· Literacy skills can play an important role in students’ success in mathematics courses. Many of the activities and tasks students undertake in mathematics courses involve the use of written, oral and visual communication skills. 

· The language of mathematics includes special terminology. The study of mathematics consequently encourages students to use language with greater care and precision ad enhances their ability to communicate effectively.

· The Ministry of Education has facilitated the development of materials to support literacy instruction across the curriculum. Helpful advice for integrating literacy instruction in mathematics courses may be found in the following resource documents:
· Think Literacy: Cross-Curricular Approaches, Grades 7–12, 2003
· Think Literacy: Cross-Curricular Approaches, Grades 7–12 – Mathematics: Subject-Specific Examples, Grades 10–12, 2005
· In all courses in mathematics, students will develop their ability to ask questions and to plan investigations to answer those questions and to solve related problems. 
· Students need to learn a variety of research methods and inquiry approaches in order to carry out these investigations and to solve problems, and they need to be able to select the methods that are most appropriate for a particular inquiry. 
· Students learn how to locate relevant information from a variety of sources, such as statistical databases, newspapers, and reports. They will also be expected to distinguish between primary and secondary sources, to determine their validity and relevance, and to use them in appropriate ways.
The Role of Technology in Mathematics

· Information and communication technologies (ICT) provide a range of tools that can significantly extend and enrich teachers’ instructional strategies and support students’ learning in mathematics. 

· Teachers can use ICT tools and resources both for class instruction and to design programs that meet diverse student needs.

· Useful ICT tools include simulations, multimedia resources, databases, sites that give access to large amounts of statistical data, and computer-assisted learning modules.
· Applications such as databases, spreadsheets, dynamic geometry software, dynamic statistical software graphing software, computer algebra systems (CAS), MS Office suite, other similar software and presentation software can be used to support various methods of mathematical inquiry.

· ICT tools are useful in teaching practices, both for whole class instruction and for the design of curriculum units that contain varied approaches to meeting diverse student learning needs.

Program Considerations for English Language Learners 

· During their first few years in Ontario schools. English language learners may receive support through one of two distinct programs from teachers who specialize in meeting their language-learning needs: 

· English as a Second Language (ESL) programs are for students born in Canada or newcomers whose first language other than English, or is a variety of English significantly different from that used for instruction in Ontario schools. 

· English Literacy Development (ELD) programs are primarily for newcomers whose first language is a language other than English, or is a variety of English significantly different from that used for instruction in Ontario schools, and who arrive with significant gaps in their education. These students generally come from countries where access to education is limited or where there are limited opportunities to develop language and literacy skills in any language. Some Aboriginal students from remote communities in Ontario may also have limited opportunities for formal schooling, and they also benefit from ELD instruction. 

· In planning programs for students with linguistic backgrounds other than English, teachers need to recognize the importance of the orientation process, understanding that every learner needs to adjust to the new social environment and language in a unique way and at an individual pace. 

· Responsibility for students’ English-language development is shared by the classroom teacher, the ESL/ELD teacher (where available), and other school staff. Teacher must adapt the instructional program in order to facilitate the success of these students in their classrooms. Appropriate adaptions include 

· Modification of some or all of the subject expectations so that they are challenging but attainable for the learner at his or her present level of English proficiency, given the necessary support from the teacher;

· Use of a variety of instructional strategies (e.g. extensive use of visual cues, graphic organizers, peer tutoring, etc)

· Use of a variety of learning resources (e.g. visual material, simplified text, bilingual dictionaries, etc)

· Use of assessment accommodations (e.g. granting extra tie; use of oral interviews, other assessment tasks that depend heavily on proficiency in English)

· When learning expectations in any course are modified for an English language learner (whether the student is enrolled in an ESL or ELD course or not), this information must be clearly indicated on the student’s report card 

For further information on supporting English language learners, refer to the The Ontario Curriculum, grades 9-12: English as a Second Language and English Literacy Development, 2007 and the resource guide Many Roots, Many Voices: Supporting English Language Learners in Every Classroom (Ministry of Education, 2005)  
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