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BOARD OF EDUCATION ADOPTION: 
COURSE DESCRIPTION:  This course is aligned with the California Common Core State Standards for 8th grade Algebra I. This course differs from high school Algebra I in that it contains content from 8th grade mathematics. The additional content when compared to MATH 8 and high school Algebra I, demands a faster pace for instruction and learning and greater independence on the part of the students. After successful completion of this course, students are prepared for high school Geometry. The emphasis is on (1) working with quantities and rates, including simple linear expressions and equations; (2) learning function notation and language for describing characteristics of functions, including the concepts of domain and range; (3) using regression techniques to describe relationships between quantities; (4) extending the laws of exponents to rational exponents; and (5) exploring distinctions between rational and irrational numbers in preparation for work with quadratic relationships. Students develop the ability to communicate, understand, and critique mathematical reasoning through problem solving using higher order thinking skills. Students will continue to develop their use of the eight mathematical practices in their learning process: (1) Make sense of problems and persevere in solving them; (2) Reason abstractly and quantitatively; (3) Construct viable arguments and critique the reasoning of others; (4) Model with Mathematics; (5) Use appropriate tools strategically; (6) Attend to precision; (7) Look for and make use of structure; (8) Look for and express regularity in repeated reasoning. 
COURSE PURPOSE: 
· Students will deepen and extend understanding of linear and exponential relationships by contrasting them with each other and by applying linear models to data that exhibit a linear trend. 
· Students will engage in methods for analyzing, solving, and using quadratic functions.

· Students will understand and apply the Pythagorean Theorem.

· Students will use quadratic functions to model and solve problems.
COURSE OUTLINE: 

Unit 1: Expressions & Equations
· Know that there are numbers that are not rational, and approximate them by rational numbers

· Solve equations and inequalities in one variable

· Create equations that describe numbers or relationships

· Use properties of rational and irrational numbers

· Interpret the structure of expressions

· Understand solving equations as a process of reasoning

Unit 2: Linear Functions & Statistics
· Interpret functions that arise in applications in terms of a context

· Build a function that models a relationship between two quantities

· Define, evaluate, and compare functions

· Analyze functions using different representations

· Build new functions from existing functions

· Understand the concept of a function and use function notation

· Interpret expressions for functions

· Analyze and solve linear equations and pairs of simultaneous linear equations

· Solve systems of equations

· Represent and solve equations and inequalities graphically

· Reason quantitatively and use units to solve problems

· Summarize, represent, and interpret data on two categorical and quantitative variables.

· Interpret linear models.

· Interpret the structure of expressions.

· Write expressions in equivalent forms to solve problems.

· Investigate patterns of association

· Reason quantitatively and use units to solve problems
Unit 3: Polynomials & Exponents
· Perform arithmetic operations on polynomials

· Extend the properties of exponents to rational exponents

· Work with radicals and integer exponents
Unit 4: Quadratic & Exponential Functions
· Interpret functions that arise in applications in terms of a context

· Analyze functions using different representations

· Build a function that models a relationship between two quantities

· Construct and compare linear, quadratic and exponential models and solve problems

· Write expressions in equivalent forms to solve problems

· Interpret expressions for functions in terms of the situation they model
Unit 5: Geometry
· Understand and apply the Pythagorean Theorem.

· Understand congruence and similarity using physical models, transparencies, or geometric software.

· Solve real-world and mathematical problems involving volume of cylinders, cones, and spheres.
KEY ASSIGNMENTS:  
Students will be assigned homework exercises from the course materials that support the daily lessons.

Reading, written analysis and in-depth problems will be assigned appropriately throughout the course to support abstract and quantitative reasoning.

Students will apply their knowledge of mathematical analysis to various real-world scenarios and projects.
Unit 1: Expressions & Equations
Students will focus on quadratic and exponential expressions. Students will create linear and exponential equations and inequalities. Students will focus on linear equations and be able to extend and apply their reasoning to other types of equations. Students will solve linear equations and inequalities in one variable.  Students will learn of the complex number system.
Unit 2: Linear Functions & Statistics
Students will represent and solve equations and inequalities graphically. Students will define, evaluate and compare functions. Students will experience a variety of types of situations modeled by functions in order to understand the concept of a function and use function notation. Students will use functions to model relationships between quantities. Students will interpret linear and exponential functions. Students will compare and analyze two functions presented algebraically. Students will apply transformations to linear graphs. Students will summarize, represent, and interpret data on a single count or measurement variable. Students will investigate patterns of association and bivariate data.  Students will use linear function to model the relationship between two numerical variables. Students will interpret the slope and intercept of a linear model in the context of data and compute and interpret the correlation coefficient of a linear fit.

Unit 3: Polynomials & Exponents
Students will extend the properties of exponents to rational exponents. Students will perform arithmetic operations on polynomials. Students will perform operations with numbers expressed in scientific notation.

Unit 4: Quadratic & Exponential Functions
Students will interpret quadratic functions and compare with linear and exponential functions. Students will analyze linear and exponential functions including comparisons of two functions presented algebraically. Students will build a function that models a relationship between two quantities. Students will construct and compare linear, quadratic and exponential models and solve problems. Students will interpret the parameters of a linear or exponential function in terms of the context. Students will write expressions in equivalent forms to solve problems. 
Unit 5: Geometry
Students will understand and apply the Pythagorean Theorem. Students will understand congruence and similarity using transformations and two- and three-dimensional figures. Students will know the formulas for the volumes of cones, cylinders, and spheres and use them to solve real-world and mathematical problems.
INSTRUCTIONS METHODS and/or STRATEGIES: 
Teachers will use multiple modalities and instructional methods to meet the learning needs of our diverse student population with a focus on integrating the eight mathematical practices and the sixteen habits of mind for 21st century learning.

Direct instruction, class discussions and lesson exploration are used to introduce students to new concepts and terminology, show example problems and explain methods and reasoning. This leads to class discussion where they will make arguments and critique the arguments of others. Instruction also helps them look for and make use of structure and patterns. In addition, class discussions and activities may be project-based or inquiry-based, which will promote critical thinking skills, challenge students’ thinking, and increase their listening skills with understanding and perception of another’s point of view.

Example problems in class will help motivate the students with real-world problems and connect the students to their interests. It also will help them see the patterns in problems when they work on the homework, which will reinforce their skills and provide more unique real-world problems. These problems are also of a higher level, requiring perseverance and precision. Homework is used to reinforce the concepts and knowledge in the daily lessons. Homework will also assist students in attending to precision, developing pattern recognition, and practicing making use of structure. Homework assignments may also utilize videos or activities that will introduce, explore, or develop mathematical concepts. 
The small group work and technology applications provide the students the need to determine the appropriate tools, be able to model the complex real situation with a simpler model, and increase their ability to think interdependently as teams. 

During introduction to new concepts emphasis is placed on perseverance, making sense of problems, precision, striving for accuracy, and making use of structure.

Explorations will allow students to examine conjectures, test and analyze hypotheses, reflect on results, test structures, and deconstruct patterns. Explorations are also focused on encouraging creativity, imagination, and innovation in students.

Once students have the foundation, then small group work, technology and projects are used to provide hands-on experience and increase the students’ ability to apply their knowledge and improve their critical thinking skills.  Emphasis is placed on reasoning abstractly and quantitatively, constructing viable arguments and critiquing the reasoning of others, using appropriate tools and mathematical modeling, questioning, and problem posing.

Problem Solving scenarios will be assigned and students will routinely analyze and interpret data to explore and deepen their understanding of mathematical concepts. An additional focus will be on creating scenarios that increase students’ intrigue and interest in the world around them.

Real-life modeling will be used to describe a situation and interpret the results in the context of the problem and will encourage students to remain life-long learners.

ASSESSMENTS INCLUDING METHODS and/or TOOLS
Assessments will include both formative and summative evaluations. They can take the form of exit tickets, individual and group projects, quizzes, tests, and problems of the month.
Some formative assessments will measure students’ ability to  identify different structures and recognize key concepts as well as collect and display data.  Other assessments will require that they compare concepts or differentiate between situations, as well as apply these concepts to different situations.

Projects require students to design and create their own study and apply concepts learned throughout the year. They are required to communicate the findings of their project with the class, as well as critique the projects of other students.

The assessments, group scenarios, and projects require the students to analyze a given situation and apply the concepts to prove the hypothesis true.  They may also need to create a situation where they would need to use a specific inferential tool. The projects provide time for the students to work collaboratively, present an argument and critique the logic of others.  The projects are designed to connect the concepts learned throughout the units, as well as their metacognition skills and flexibility in thinking.
INSTRUCTIONAL MATERIALS:
District adopted textbooks
Supplementary and teacher-created materials 

Multi-media and technology materials

Real-world and career-related fieldtrips and speakers (as appropriate)
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