Melrose Veterans Memorial Middle School
 Gifted Education 8 – Math Course Syllabus
Course Descriptions

Gifted Education 8 - Math                         

 This course covers the essential topics of algebra and geometry. These topics include linear equations, graphing lines, laws of exponents, operations with polynomials, solving systems, and quadratic equations. This course also covers geometry formulas and using these formulas to solve different types of problems. This advanced section covers these topics in greater depth. Students also work on the necessary strands for MCAS. Students will be challenged to cover algebra topics as well as adding geometry and problem solving to explore mathematics using higher level thinking skills. Cooperative and explorative learning help students discover uses of these skills in everyday life. Students take basic levels of math to a new and more advanced level of thinking.

Course Specific Goals

Students will be able to:

· Perform operations with polynomials

· Utilize all laws of exponents effectively

· Solve linear equations and graph lines

· Solve linear systems

· Use algebra to effectively solve word problems

· Use geometry to effectively solve word problems

· Use problem solving techniques to explore different ways to solve any one problem.

· Working in small and large groups, work on a project and solve problems.

Essential Questions  

· How is slope utilized to graph lines?

· In what situations does it become necessary to solve proportions?

· What are the properties used to solve linear equations?

· What steps are necessary to solve quadratic equations?

· How are laws of exponents utilized in simplifying polynomials?

· How can the fundamentals of 8th grade geometry be used in real life situations?

· How can slope be used in everyday life?

· Can I solve this problem one way and you another way yet we both can be right?

· Can I communicate how I solved this problem effectively?

· Can I function in a group dynamic even though I don't agree with someone else's method of learning?

Instructional Strategies

· Demonstrations

· Brainstorming

· Problem Solving

· Use of the discovery Method

· Group Work   

· Project work

· Cooperative learning

Learning Standards from Massachusetts Curriculum Frameworks

 Attached is an appendix from the Massachusetts Curriculum Frameworks relevant to this course and referenced by number and strand in the course outline

Course Outline

8P2   Order of Operations

8N1  Operations with Real Numbers

8P7   Solving Linear Equations

8P7   Solving Equations with Absolute Values

8M4  Solving Proportions

8N10 Using Percents in Problems

8D4    Probability and Odds

8P6    Graphing Linear Equations 

8P9    Writing Linear Equations

8N7    Laws of Exponents

8N7    Laws of Negative Exponents

8N9    Simplifying Square Roots 

8G4    Using the Pythagorean Theorem

AIP7   Operations with Polynomials

AIP8   Factoring Binomials and Trinomials

AIP9   Solving Quadratic Equations

AIP5   Solving Linear Systems

8M3    Solving Problems Involving Perimeter and Area of Polygons

Major Evaluation Strategies/Assessments

· Tests

· Homework

· Quizzes

· CORE Assignments

· Projects 

· Presentations

· Peer evaluations

· Reflections

Learning Standards for Algebra I

Note: The parentheses at the end of a learning standard contain the code number(s) for the corresponding standard(s) in the two-year grade spans.

	Number Sense and Operations

Understand numbers, ways of representing numbers, relationships among numbers, and number systems 

Understand meanings of operations and how they relate to one another 

Compute fluently and make reasonable estimates 

	Students engage in problem solving, communicating, reasoning, connecting, and representing as they:

AI.N.1 Identify and use the properties of operations on real numbers, including the associative, commutative, and distributive properties; the existence of the identity and inverse elements for addition and multiplication; the existence of nth roots of positive real numbers for any positive integer n; the inverse relationship between taking the nth root of and the nth power of a positive real number; and the density of the set of rational numbers in the set of real numbers. (10.N.1)

AI.N.2 Simplify numerical expressions, including those involving positive integer exponents or the absolute value, e.g., 3(24 – 1) = 45, 4|3 – 5| + 6 = 14; apply such simplifications in the solution of problems. (10.N.2)

AI.N.3 Find the approximate value for solutions to problems involving square roots and cube roots without the use of a calculator, e.g., 
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AI.N.4 Use estimation to judge the reasonableness of results of computations and of solutions to problems involving real numbers.  (10.N.4)




	Patterns, Relations, and Algebra

Understand patterns, relations, and functions 

Represent and analyze mathematical situations and structures using algebraic symbols 

Use mathematical models to represent and understand quantitative relationships 

Analyze change in various contexts

	Students engage in problem solving, communicating, reasoning, connecting, and representing as they:

AI.P.1 Describe, complete, extend, analyze, generalize, and create a wide variety of patterns, including iterative, recursive (e.g., Fibonacci Numbers), linear, quadratic, and exponential functional relationships. (10.P.1)

AI.P.2 Use properties of the real number system to judge the validity of equations and inequalities, to prove or disprove statements, and to justify every step in a sequential argument.

AI.P.3 Demonstrate an understanding of relations and functions. Identify the domain, range, dependent, and independent variables of functions.

AI.P.4 Translate between different representations of functions and relations: graphs, equations, point sets, and tabular.

AI.P.5 Demonstrate an understanding of the relationship between various representations of a line. Determine a line’s slope and x- and y-intercepts from its graph or from a linear equation that represents the line. Find a linear equation describing a line from a graph or a geometric description of the line, e.g., by using the “point-slope” or “slope y-intercept” formulas. Explain the significance of a positive, negative, zero, or undefined slope. (10.P.2)

AI.P.6 Find linear equations that represent lines either perpendicular or parallel to a given line and through a point, e.g., by using the “point-slope” form of the equation. (10.G.8)

AI.P.7 Add, subtract, and multiply polynomials. Divide polynomials by monomials. (10.P.3)

AI.P.8 Demonstrate facility in symbolic manipulation of polynomial and rational expressions by rearranging and collecting terms, factoring (e.g., a2 – b2 = (a + b)(a - b), x2 + 10x + 21 = (x + 3)(x + 7), 5x4  + 10x3 – 5x2 =           5x2 (x2 + 2x – 1)), identifying and canceling common factors in rational expressions, and applying the properties of positive integer exponents. (10.P.4)

AI.P.9 Find solutions to quadratic equations (with real roots) by factoring, completing the square, or using the quadratic formula. Demonstrate an understanding of the equivalence of the methods. (10.P.5)

AI.P.10 Solve equations and inequalities including those involving absolute value of linear expressions (e.g., |x - 2| > 5) and apply to the solution of problems. (10.P.6)


	Patterns, Relations, and Algebra

(continued)



	AI.P.11 Solve everyday problems that can be modeled using linear, reciprocal, quadratic, or exponential functions. Apply appropriate tabular, graphical, or symbolic methods to the solution. Include compound interest, and direct and inverse variation problems. Use technology when appropriate. (10.P.7)

AI.P.12 Solve everyday problems that can be modeled using systems of linear equations or inequalities. Apply algebraic and graphical methods to the solution. Use technology when appropriate. Include mixture, rate, and work problems. (10.P.8)


	Data Analysis, Statistics, and Probability 

Formulate questions that can be addressed with data and collect, organize, and display relevant data to answer them 

Select and use appropriate statistical methods to analyze data 

Develop and evaluate inferences and predictions that are based on data 

Understand and apply basic concepts of probability 



	Students engage in problem solving, communicating, reasoning, connecting, and representing as they:

AI.D.1 Select, create, and interpret an appropriate graphical representation (e.g., scatter-plot, table, stem-and-leaf plots, circle graph, line graph, and line plot) for a set of data and use appropriate statistics (e.g., mean, median, range, and mode) to communicate information about the data. Use these notions to compare different sets of data. (10.D.1)

AI.D.2 Approximate a line of best fit (trend line) given a set of data (e.g., scatter-plot). Use technology when appropriate. (10.D.2)

AI.D.3 Describe and explain how the relative sizes of a sample and the population affect the validity of predictions from a set of data. (10.D.3)




 Learning Standards for Geometry

Note: The parentheses at the end of a learning standard contain the code number for the corresponding standard in the two-year grade spans.

	Geometry

Analyze characteristics and properties of two- and three-dimensional geometric shapes and develop mathematical arguments about geometric relationships 

Specify locations and describe spatial relationships using coordinate geometry and other representational systems 

Apply transformations and use symmetry to analyze mathematical situations 

Use visualization, spatial reasoning, and geometric modeling to solve problems 



	Students engage in problem solving, communicating, reasoning, connecting, and representing as they:

G.G.1 Recognize special types of polygons (e.g., isosceles triangles, parallelograms, and rhombuses). Apply properties of sides, diagonals, and angles in special polygons; identify their parts and special segments (e.g., altitudes, mid-segments); determine interior angles for regular polygons. Draw and label sets of points such as line segments, rays, and circles. Detect symmetries of geometric figures. 

G.G.2 Write simple proofs of theorems in geometric situations, such as theorems about congruent and similar figures, parallel or perpendicular lines. Distinguish between postulates and theorems. Use inductive and deductive reasoning, as well as proof by contradiction. Given a conditional statement, write its inverse, converse, and contra-positive

G.G.3 Apply formulas for a rectangular coordinate system to prove theorems.

G.G.4 Draw congruent and similar figures using a compass, straightedge, protractor, or computer software. Make conjectures about methods of construction. Justify the conjectures by logical arguments. (10.G.2)

G.G.5 Apply congruence and similarity correspondences (e.g., ABC  XYZ) and properties of the figures to find missing parts of geometric figures, and provide logical justification. (10.G.4)

G.G.6 Apply properties of angles, parallel lines, arcs, radii, chords, tangents, and secants to solve problems. 

G.G.7 Solve simple triangle problems using the triangle angle sum property, and/or the Pythagorean theorem. (10.G.5)

G.G.8 Use the properties of special triangles (e.g., isosceles, equilateral, 30º–60º–90º, 45º–45º–90º) to solve problems. (10.G.6)

G.G.9 Define the sine, cosine, and tangent of an acute angle. Apply to the solution of problems.

G.G.10 Apply the triangle inequality and other inequalities associated with triangles (e.g., the longest side is opposite the greatest angle) to prove theorems and solve problems.

G.G.11 Demonstrate an understanding of the relationship between various representations of a line. Determine a line’s slope and x- and y-intercepts from its graph or from a linear equation that represents the line. Find a linear equation describing a line from a graph or a geometric description of the line, e.g., by using the “point-slope” or “slope y-intercept” formulas. Explain the significance of a positive, negative, zero, or undefined slope. (10.P.2)

G.G.12 Using rectangular coordinates, calculate midpoints of segments, slopes of lines and segments, and distances between two points, and apply the results to the solutions of problems. (10.G.7)

G.G.13 Find linear equations that represent lines either perpendicular or parallel to a given line and through a point, e.g., by using the “point-slope” form of the equation. (10.G.8)

G.G.14 Demonstrate an understanding of the relationship between geometric and algebraic representations of circles.

G.G.15 Draw the results, and interpret transformations on figures in the coordinate plane, e.g., translations, reflections, rotations, scale factors, and the results of successive transformations. Apply transformations to the solution of problems. (10.G.9)

G.G.16 Demonstrate the ability to visualize solid objects and recognize their projections and cross sections. (10.G.10)

G.G.17 Use vertex-edge graphs to model and solve problems. (10.G.11)

G.G.18 Use the notion of vectors to solve problems. Describe addition of vectors and multiplication of a vector by a scalar,  both symbolically and pictori​ally. Use vector methods to obtain geometric results. (12.G.3)




	Learning Standards for Measurement 

Understand measurable attributes of objects and the units, systems, and processes of measurement 

Apply appropriate techniques, tools, and formulas to determine measurements 



	Students engage in problem solving, communicating, reasoning, connecting, and representing as they:

G.M.1 Calculate perimeter, circumference, and area of common geometric figures such as parallelograms, trapezoids, circles, and triangles. (10.M.1)

G.M.2 Given the formula, find the lateral area, surface area, and volume of prisms, pyramids, spheres, cylinders, and cones, e.g., find the volume of a sphere with a specified surface area. (10.M.2)

G.M.3 Relate changes in the measurement of one attribute of an object to changes in other attributes, e.g., how changing the radius or height of a cylinder affects its surface area or volume. (10.M.3)

G.M.4 Describe the effects of approximate error in measurement and rounding on measurements and on computed values from measurements. (10.M.4)

G.M.5 Use dimensional analysis for unit conversion and to confirm that expressions and equations make sense. (12.M.2)




_862904960.unknown

