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JERSEY CITY PUBLIC SCHOOLS JERSEY CITY, NEW JERSEY



DEPARTMENT OF CURRICULUM AND INSTRUCTION COURSE GUIDE



Course Name: ____PSAT 10_________________ Approved for Adoption by Jersey City Board of Education Resolution: __ June 2015_(date of approval)



PROGRAM AREA:



MATHEMATICS



COURSE NUMBER/TITLE:



PSAT 10



GRADE LEVEL(S):



10



TOTAL INSTRUCTIONAL TIME: 18/36 WEEKS: 400/210 MIN/WK V. CREDITS: 5 VI.



PREREQUISITES: ALGEBRA 1



VII.



COURSE DESCRIPTION



The redesigned PSAT 10 is more of an achievement test of math and not just an aptitude test, the course domain has been extended to include topics such as solving equations and systems of equations and inequalities which is at the Heart of Algebra. It also features Problem Solving and Data Analysis. The course delves into rewriting of expressions using their structures and analyzing and solving quadratics and higher order equations and manipulating polynomials in problem solving situations. The course also deals with geometrical concepts of angles, lines, and shapes as well as problems involving areas and Created for New Jersey school districts through a project of the New Jersey Department of Education, Office of Academic Standards, in partnership with the N.J Association for Supervision and Curriculum Development and the N.J. Principals and Supervisors Association.
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volumes. Trigonometric functions are also introduced in the course. Mastery of such topics will assist to prepare the students for more advanced math courses and be successful on state mandated tests. The skills acquired in the course could be fundamentally applied in the studies of other disciplines. PSAT PROFICIENCIES PROFICIENCIES:



Students will be able to: ! Create, solve, or interpret a linear expression in one variable ! Create, solve, or interpret an equation in one variable ! Create, solve, or interpret a linear inequalities in one variable ! Build a linear function that models a linear relationship between two quantities ! Create, solve, or interpret systems of linear inequalities in two variable ! Create, solve, and interpret systems of two linear equations two variables ! Algebraically solve linear equations in one variable ! Algebraically solve linear inequalities in one variable ! Algebraically solve systems of two linear equations in two variables ! Interpret the variables and constants in expressions for linear functions within the context presented ! Undersdtand connections between algebraic and graphical representations ! Use ratios, rates, proportional relationships, and scale drawings to solve single step problems ! Use ratios, rates, proportional relationships, and scale drawings to solve multistep problems ! Solve single step problems involving percentages ! Solve multistep problems involving percentages ! Solve single step problems involving measurement quantities, units, and unit conversions ! Solve multistep problems involving measurement quantities, units and unit conversions ! Given a scatterplot, use linear models to describe how variables are related ! Given a scatterplot, use quadratic models to describe how variables are related ! Given a scatterplot, use exponential models to describe how variables are related ! Use the relationship between two variables to investigate key features of the graph ! Compare linear growth with exponential growth ! Use two-way tables to summarize categorical data and relative frequencies, and calculate conditional probability ! Make inferences about population parameters based on sample data ! Solve problems and analyze data by applying measures of central tendency ! Identify outliers from a data set and their impact on measures of central tendency ! Use statistics to investigate measures of center of data and analyze shape, center, and spread ! Compare different types of data charts (histogram, scatter plot, frequency, pie) ! Evaluate reports to make inferences, justify conclusions, and determine appropriateness of data collection methods ! Rearrange an equation or formula to isolate a single variable ! Create a quadratic function that models a context with rational coefficients ! Create an exponential function that models a context with rational coefficients ! Create and rewrite equivalent expressions involving rational exponents and radicals ! Create an equivalent form of an algebraic expression using operations Created for New Jersey school districts through a project of the New Jersey Department of Education, Office of Academic Standards, in partnership with the N.J Association for Supervision and Curriculum Development and the N.J. Principals and Supervisors Association.
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! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !



Solve quadratic equations with rational coefficients Simplify polynomial expressions with rational coefficients Add, subtract, and multiply polynomial expressions Understand the relationship between zeros and factors of polynomials Solve an equation in one variable that contains radicals Solve an equation in one variable that contains the variable in the denominator of a fraction Solve a system of one linear equation and one quadratic equation Rewrite simple rational expressions Interpret parts of nonlinear expressions in the real world Make connections between algebraic and graphical representations of nonlinear relationships between two variables Use graphs to solve systems of equations Determine the equation of a curve given a verbal description of a graph Determine key features of the graph of a linear function from its equation Use function notation to solve conceptual problems related to transformations and compositions of functions Recognize the terminology and notation of points, lines, segments, rays, planes, angles, collinear points and coplanar points Differentiate angle pair relationships (complementary angles, supplementary angles, vertical angles, linear pair) Identify angle pairs formed by a transversal Use properties of angle pairs formed by a transversal Classify lines using the definition of a slope Classify a triangle by its sides and angles Identify congruent triangles Apply theorems about isosceles and equilateral triangles Use Midsegment theorem Use Perpendicular Bisectors Use Angle Bisectors Use Medians and Altitudes Use Inequality in a triangle Similar polygons Problems Pythagorean Theorem Special Right Triangles Trigonometric ratios in a right triangle – Sine, Cosine and Tangent Explain and use the relationship between the sine and cosine of complementary angles Properties of Parallelograms Properties of tangents Central and Inscribed angles of a circle Area, Perimeter and Volume Problems Use Geometric Probability



Created for New Jersey school districts through a project of the New Jersey Department of Education, Office of Academic Standards, in partnership with the N.J Association for Supervision and Curriculum Development and the N.J. Principals and Supervisors Association.
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VIII.



EVALUATION PROCEDURE



The marking periods will be considered as 70% of the final course grade. Students will be assessed in a variety of ways: Marking period grades will be based on the following: Tests, Quizzes 60% Class work, Home work 20% Projects 20% !



Midterm and Final Examinations will account for 30% of the course grade.



!



All work will be graded A to F and assigned a numerical value dependent upon quantity and quality: A = 90 – 100 D = 70 B = 80 – 89 F = Below 70 C = 71 – 79 D.



IX.



Items on tests and examinations are to be reviewed with the student as soon as possible after administration. The Midterm and Final examination will be retained by the teacher for one school year after the completion of the course and be available for review by parents.



ATTENDANCE REQUIREMENTS: Adherence to district attendance policy as described in the Student Handbook.



SUPPORTIVE LEARNING ENVIRONMENT The school and classroom learning climate should offer students not only a physically safe, but an ethnically and psychologically safe environment. In order to achieve their maximum intellectual, emotional and social potential, the environments should create the following conditions: ! A student centered environment in which the teacher offers appropriate choices of activities for achieving learning objectives. ! Non-judgmental principles are used which allow the expression of diverse views and choices essential for the development of critical thinking as well as positive selfconcept. Students should feel safe to make mistakes, to take risks, to express their opinions and to make choices about how they will learn. ! Students and teachers agree to act on the principles of mutual respect and cooperation in the joint responsibility for learning in the classroom.



Created for New Jersey school districts through a project of the New Jersey Department of Education, Office of Academic Standards, in partnership with the N.J Association for Supervision and Curriculum Development and the N.J. Principals and Supervisors Association.
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TEACHER RESPONSIBILITIES FOR CREATING A POSITIVE LEARNING ENVIRONMENT Teachers are role-models for student behaviors. Teachers are expected to make classroom decisions and develop learning activities on the principle of what is best for students. Students learn best when teachers respect students’ individuality, consider their preferences, solicit their opinions and encourage them to make decisions that affect their learning.



AFFIRMATIVE ACTION/EQUITY In order to avoid bias against any population in the class and to evoke the potential of all students to understand and appreciate the cultural differences and similarities in the world and their community, recognizing the unique value and contribution of each group, the teacher will: ! expect the same behaviors and achievements in all subject areas for males and females, as well as for different ethnic groups; ! stress the diverse contributions of both sexes and various ethnic groups to our society; ! select curriculum and display materials that represent both sexes and the various groups represented in the classroom; ! use non-sexist language in discussing various career or social roles; ! encourage classroom contributions and career aspirations equally from males and females, or from any ethnic or social group; ! avoid assigning tasks to just males or females; ! refuse to accept judgmental remarks or jokes being made about males, females or any ethnic group.



MULTI-CULTURAL EDUCATION The Public Schools of Jersey City recognizes the ethnic and cultural diversity of the student population and value the richness of this cultural pluralism. The curriculum seeks to preserve cultural diversity and regards multi-cultural education as an integral part of the education of students. Cultural pluralism promotes the understanding and appreciation of the cultural and linguistic differences in our society. These variations should be regarded as the strength rather than a weakness of American society. To accept cultural pluralism implies recognizing that each group is a part of a whole and that positive interaction among groups is imperative in order for us to live in harmony in the present and to solve the complex economic, social and political problems of the future. Education for cultural pluralism includes four major thrusts: Created for New Jersey school districts through a project of the New Jersey Department of Education, Office of Academic Standards, in partnership with the N.J Association for Supervision and Curriculum Development and the N.J. Principals and Supervisors Association.
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1. The teaching of values which support cultural diversity, individual uniqueness and reduction of prejudice; 2. The encouragement of the qualitative expansion of existing ethnic cultures and their incorporation into the mainstream of American socioeconomic and political life; 3. The support of explorations in alternative and emerging life styles; and 4. The encouragement of multi-culturalism, multi-lingualism and multi-dialectism.



INSTRUCTIONAL STRATEGIES All students can learn, but not all students learn the same way. Students’ learning styles and individual needs should be accommodated in the classroom in the following ways; ! Materials and methods used for introducing new information include a range of student modalities; visual, auditory, verbal (oral), written and kinesthetic. ! Materials and strategies for reinforcing learning offer students choices of the various modalities so that they can use their strongest learning style. ! Different rates of learning are accepted as the norm. ! Peer learning opportunities are created for learning basic as well as higher level cognitive and affective skills. ! Evaluation allows students choices of various modalities for demonstrating their acquisition of skills. EXPECTATIONS FOR STUDENT LEARNING, ACHIEVEMENT AND RESPONSIBILITY The final outcome sought by the Jersey City Public Schools is to produce adults who are responsible, independent decision-makers, problem-solvers and positive contributors to our society. Students are expected to learn not only the basics, but to develop their critical and creative thinking and their ability to make decisions. Students are expected to accept the responsibility of cooperating with their teachers and each other in learning basic and higher level skills. EXPECTATIONS FOR STUDENT BEHAVIOR All students are expected to fulfill the behavioral expectations of the school community and to; ! Prepare themselves mentally and physically for the process of learning; ! Demonstrate respect for people and property; ! Take responsibility for their own behavior and learning; ! Use time and other resources responsibly; ! Share responsibilities when working as members of a group; ! Meet the unique requirements of each class; ! Monitor their own progress towards objectives; ! Communicate with parents and school personnel about school-related matters. Created for New Jersey school districts through a project of the New Jersey Department of Education, Office of Academic Standards, in partnership with the N.J Association for Supervision and Curriculum Development and the N.J. Principals and Supervisors Association.
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ADDRESSING SPECIAL POPULATIONS In every group, each student’s individual needs will be addressed. Certain groups of students are different enough from the norm that they require some very different instructional alternatives. A positive learning climate requires an acceptance and appreciation of the different contributions of students with various abilities and diverse backgrounds and their individual needs. (NOTE: See teacher reference section for specific resources, recommendations, techniques to accommodate special populations). ! Teachers must be cognizant of the process of second language acquisition for LEP students in order to understand and appropriately address their learning needs. There is a need for individualization for the LEP students who are mainstreamed into monolingual classes, along with non-traditional approaches which may include, but are not limited to; peer tutoring, provision of alternative materials, translations of instructions and assignments as appropriate. Monolingual classroom teachers are encouraged to request assistance from the Bilingual/ESL staff to address special instructional needs of the LEP student. !



!



! !



Modifications to the instructional program will be made by teachers through varied instructional approaches for students who are classified as handicapped. Classified students have an Individual Education Program (IEP) which details specific objectives to be attained by the students and recommend appropriate instructional techniques for the teacher. All teachers in all subject areas are required to review and implement the recommendations of the IEP for students in self-contained Special Education classes or resource rooms and for those who are mainstreamed, and to make and additional modifications to meet the needs of the classified student as appropriate and necessary. Students with gifted potential will be given opportunities to test out of previously mastered skills and receive credit for work completed in or outside of school. These exceptional students need the flexibility, like other students, to choose activities or projects in their interest areas. They should not be required to tutor other students, but to contribute to peer learning, as do their classmates. These students must be provided special challenges which stretch their talents and extend their experiences beyond the required curriculum. Cooperation with and acceptance of students who are different should be one of the values affirmed by the teacher and the students. Classroom activities should reinforce this value. In all courses/programs, for those students who are identified as needing remediation in basic skills, special strategies will be utilized by the teacher to individualize instruction and provide additional instructional support, specialized activities and appropriate supplemental materials to ensure acquisition of subject area content and reinforcement of basic skills to support the developmental core program.



Created for New Jersey school districts through a project of the New Jersey Department of Education, Office of Academic Standards, in partnership with the N.J Association for Supervision and Curriculum Development and the N.J. Principals and Supervisors Association.
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STUDENT OUTCOMES A.



GENERAL EDUCATIONAL OUTCOMES



Students are expected to learn not only the competencies for their subject areas at their grade level, but to develop critical and creative thinking skills, including planning, decisionmaking and evaluation of their own work and their individual progress. Transfer of basic or required skills occurs most efficiently if skills are taught in context, accommodate students’ learning styles and are related to student interests. Interdisciplinary connections should be encouraged so that students learn the relationships among the various aspects of the required curriculum. B.



CAREER EDUCATION



In today’s ever changing technological society, career education must begin at an early age and be an on-going process to prepare students to seize the opportunities that are available to them. A sound academic preparation is essential, but proper career preparation is equally important to lead students toward becoming productive citizens. Today both men and women spend more years in the work force than ever before. For this reason, one must choose a satisfying occupational pursuit that matches one’s needs, values, abilities and aptitudes. Toward that end, career concepts and information must be infused into all areas of the curriculum, as well as special activities such as interest and aptitude inventories, guest speakers, job fairs, career days and visitations which provide students with information and experiences which enable them to make sound career decisions. C.



AFFECTIVE SKILLS



Instructional strategies and the relationship between teachers and students should foster the development of maximum affective and social, as well as cognitive potential. Affective skills are not optional additions to the required cognitive curriculum, but the foundation for success in school and in life. Student achievement is based on feelings of self-esteem and competence. Students can learn if they feel that they can learn; if they understand their capabilities, not just in terms of skills but also their strongest learning style; if they feel that they have some control or choices about their own learning; and if they are in an emotionally supportive and cooperative, rather than a judgmental and highly competitive, environment. Emotionally healthy individuals; ! Like themselves and accept their limitations; ! Feel competent; ! Are self-motivated; Created for New Jersey school districts through a project of the New Jersey Department of Education, Office of Academic Standards, in partnership with the N.J Association for Supervision and Curriculum Development and the N.J. Principals and Supervisors Association.
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! ! !



Can make independent decisions; Take responsibility for the consequences of their actions; Act on the universal principals of respect and compassion for others.



The following AFFECTIVE SKILLS are taught through the curriculum across all disciplines Pre K-12, through a variety of activities and discussions which may be teacher, student or parent initiated and are reinforced through guidance/counseling activities. SELF-AWARENESS SKILLS 1. Identify each person as unique and special, worthy of respect by others, as well as ourselves. 2. Recognize different common human feelings and ways to express and deal with them. 3. Describe positive qualities of self and others. 4. Recognize each person, including self as social and unique. 5. Identify own and others’ feelings. 6. Recognize that a positive self-image enables us to accept ourselves, interact with others and make responsible decisions. 7. Recognize how our emotions affect our health and well-being. 8. Recognize personal and others’ strengths and areas for improvement. 9. Identify positive ways to deal with troubling feelings such as anxiety, anger, fear and hurt. 10. Demonstrate and understanding that each person including one’s self is special and unique. 11. Define self-image. 12. Recognize the relationship between self-image and a healthy life style. 13. Understand personal and others’ strengths and areas for improvement. 14. Explain why a positive self-image enables us to make responsible decisions regarding risk-taking behaviors. 15. Recognize personal needs and healthy ways to meet them.



Created for New Jersey school districts through a project of the New Jersey Department of Education, Office of Academic Standards, in partnership with the N.J Association for Supervision and Curriculum Development and the N.J. Principals and Supervisors Association.
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16. Understand and practice positive ways to deal with troubling feelings such as anxiety, anger, fear and hurt. 17. Discuss the positive qualities of self and others. 18. Explain the importance of self-esteem. 19. Understand the relationships between self-image and behavior. 20. Practice ways to improve self-image, i.e., setting and achieving goals. 21. Explain how self-esteem can influence one’s life. 22. Identify and analyze positive adult role models. 23. Identify and practice ways to manage stress and adjust to change. INTERPERSONAL SKILLS (NOTE: Committee will circle skills appropriate for grade levels which are to be included in course guide. See Affective Skills Array). 1. Recognize how one’s behavior affects others. 2. Identify how to make and keep friends. 3. Recognize appropriate ways to express feelings. 4. Recognize how the groups to which we belong influence how we think and act. 5. Explain how recognizing and communicating feelings help us to solve problems and resolve conflicts. 6. Demonstrate appropriate ways to express feelings 7. Demonstrate interpersonal skills such as listening, talking and assertiveness. 8. Identify strategies that help in coping with stress. 9. Explain how the groups to which we belong influence how we think and act. 10. Demonstrate strategies for making and keeping friends. 11. Explain the importance of and practice communicating feelings and needs. 12. Identify healthy ways to have fun. 13. Explain the role of peer pressure and its influence on our decisions. 14. Identify people in the family, school, and community who can help with personal Created for New Jersey school districts through a project of the New Jersey Department of Education, Office of Academic Standards, in partnership with the N.J Association for Supervision and Curriculum Development and the N.J. Principals and Supervisors Association.
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problems/questions. 15. Practice skills necessary to sustaining interpersonal relationships. 16. Use decision-making strategies to resolve conflicts with self, peers, parents and authority figures. 17. Demonstrate an understanding and acceptance of others’ feelings and needs. 18. Practice healthy ways to relieve stress. DECISION MAKING SKILLS (NOTE: Committee will circle skills appropriate for grade levels which are to be included in course guide. See Affective Skills Array). 1. Recognize problems as a part of life and identify ways to deal with them. 2. Recognize choices we all have. 3. Demonstrate saying no assertively. 4. Recognize we are responsible for our own behavior. 5. Name positive alternatives to substance abuse. 6. Use a decision-making (problem-solving) model. 7. Demonstrate refusal skills. 8. Explain the influence of the family, peers, community and the media on our decisions regarding high risk behavior. 9. Identify and practice problem-solving steps. 10. Identify stressful situations and ways to deal with them. 11. Demonstrate the use of refusal skills. 12. Recognize positive alternatives to high risk behaviors. 13. Analyze the influence of family, peers, community and the media on decisions regarding high risk behaviors. 14. Explain and practice3 the decision-making process regarding high-risk behaviors. 15. Identify and practice refusal skills in situations which may be harmful.



Created for New Jersey school districts through a project of the New Jersey Department of Education, Office of Academic Standards, in partnership with the N.J Association for Supervision and Curriculum Development and the N.J. Principals and Supervisors Association.
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16. Recognize the affect of short-term decisions on long-term goals. Emotionally healthy individuals; ! Like themselves and accept their limitations; ! Feel competent; ! Are self-motivated; ! Can make independent decisions; ! Take responsibility for the consequences of their actions; ! Act on the universal principles of respect and compassion for others. VALUES Ethical development is necessary for maximum learning and minimum disruptions in the classroom. Our democratic society needs ethical citizens who take responsibility for the consequences of their actions, do not harm others, have respect and compassion for others and cooperate in goals that will benefit a group, not just themselves. Students who will function as effective citizens in a democratic society need to experience democratic decision-making in the classroom. Students, who need to be prepared to make independent decisions need experience in making decisions, not only follow directions. Students who will need to take responsibility for themselves as independent adults need opportunities to make choices about what responsibilities they will accept. Our society needs individuals who will make constructive contributions. Students therefore need experiences of cooperating and collaborating for the achievement of group as well as individual goals. Values are taught implicitly and explicitly through the curriculum and by practices throughout the school system to prepare students to maintain their individuality and to find acceptable modes of social responsibility and services. The content of the curriculum, the organization and administration of individual classrooms and schools and the services offered to students, all play a vital role in values education. A key element is the actual instruction in values education which will be addressed through development of concepts and strategies to promote interaction in the classroom. The following common core of values will be taught through the curriculum across the disciplines grades Pre K-12. 1. ! ! ! ! !



CIVIC RESPONSIBILITY Based upon: Acknowledgment of authority; Global awareness; Justice, fairness; Patriotism Property rights.



Created for New Jersey school districts through a project of the New Jersey Department of Education, Office of Academic Standards, in partnership with the N.J Association for Supervision and Curriculum Development and the N.J. Principals and Supervisors Association.
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2. ! ! !



RESPECT FOR NATURAL ENVIRONMENT Based upon: Care for and conservation of all living beings; Care for and conservation of land, air and water; Conduct recognizing environment interdependence.



! ! ! ! ! ! ! !



RESPECT FOR OTHERS Based upon: Compassion, service to others; Courtesy cooperativeness; Honesty Loyalty Moderation Understanding of various religious traditions; Regard for human life; Tolerance.



! ! ! ! ! ! !



RESPECT FOR SELF Based upon: Accountability; Courage; Diligence, commitment, reliability; Frugality, thrift; Knowledge and learning; Moral courage; Self-esteem, pride.



3.



4.



Created for New Jersey school districts through a project of the New Jersey Department of Education, Office of Academic Standards, in partnership with the N.J Association for Supervision and Curriculum Development and the N.J. Principals and Supervisors Association.
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Unit  1 Content Area: Mathematics: PSAT 10 Unit Title: Heart of Algebra



Unit Proficiency ! Create, solve, or interpret a linear expression in one variable ! Create, solve, or interpret an equation in one variable ! Create, solve, or interpret a linear inequalities in one variable ! Build a linear function that models a linear relationship between two quantities ! Create, solve, or interpret systems of linear inequalities in two variable ! Create, solve, and interpret systems of two linear equations two variables ! Algebraically solve linear equations in one variable ! Algebraically solve linear inequalities in one variable ! Algebraically solve systems of two linear equations in two variables ! Interpret the variables and constants in expressions for linear functions within the context presented ! Undersdtand connections between algebraic and graphical representations Target Course/Grade Level: 10 Unit Summary: This unit require students to demonstrate both procedural skill and a deeper understanding of the concepts that undergird linear equations and functions to successfully exhibit a command of the Heart of Algebra. Students will be expected to analyze and fluently solve equations and systems of equations using multiple techniques. Primary interdisciplinary connections:



• • •



Science/Health: Analyze costs of health care Business: Stock Market data trends Humanities: Population and inflation trends



21st century themes: This unit enables students to use the technology of calculator computer through critical thinking, modeling group activity to solve real-life problems, enhance life, and extend human capability as they meet the challenges of a dynamic global society. Unit Rationale:



In this unit, students recognize and generalize petterns using words, tables, expressions, and graphs. Students will also generale rules for solving simple linear equations and inequalities. This unit also serves to prepare students for the PSAT and SAT examinations. Learning  Targets Standards A-SSE Structure in Expressions A-CED Creating Equations A-REI Reasoning with Equations & Inequalities F-IF Interpreting Functions C-IF Analyze functions using different representation Created for New Jersey school districts through a project of the New Jersey Department of Education, Office of Academic Standards, in partnership with the N.J Association for Supervision and Curriculum Development and the N.J. Principals and Supervisors Association.
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Content Statements



Mathematical reasoning is the critical skill that enables a student to make use of all other mathematical skills. With the development of mathematical reasoning, students recognize that mathematics make sense and can be understood. CPI # A-SSE.1 A-CED-1 A-CED .2 A-CED-3



A-REI-1



A-REI-3 A-REI-5 HSF-F-IF.9



Cumulative Progress Indicator (CPI) Interpret expressions that represent a quantity in terms of its context. Interpret parts of an expression such as terms, factors, and coefficients. Create equations and inequalities in one variable and use them to solve problems. Include equations arising from linear and quadratic functions, and simple rational and exponential functions. Create equations in two or more variables to represent relationships between quantities; graph equations on coordinate axes with labels and scales. Represent constraints by equations or inequalities, and by systems of equations and/or inequalities, and interpret solutions as viable or nonviable options in a modeling context. For example, represent inequalities describing nutritional and cost constraints on combinations of different foods. Explain each step in solving a simple equation as following from the equality of numbers asserted at the previous step, starting from the assumption that the original equation has a solution. Construct a viable argument to justify a solution method. Solve linear equations and inequalities in one variable, including equations with coefficients represented by letters. Prove that, given a system of two equations in two variables, replacing one equation by the sum of that equation and a multiple of the other produces a system with the same solutions. Compare properties of two functions each represented in a different way (algebraically, graphically, numerically in tables, or by verbal descriptions). For example, given a graph of one quadratic function and an algebraic expression for another, say which has the larger maximum.



Unit Essential Questions •



•



•



How can solving systems of equations be used to make comparisons and decisions involving mixtures, salaries, and purchases? How can you determine the value of a constant or coefficient of an equation in which the system has no solution, one solution, or infinitely many solutions How do you decide what method to use to solve a problem?



Unit Enduring Understandings • Symbols such as numbers and variables can be manipulated using different processes and operations to represent real life quantities and their relationships.



Unit Learning Targets SWAT • • • • •



Create, solve, or interpret a linear expression in one variable Create, solve, or interpret an equation in one variable Create, solve, or interpret a linear inequalities in one variable Create, solve, or interpret systems of linear inequalities in two variable Create, solve, and interpret systems of two linear equations two variables
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• •



Build a linear function that models a linear relationship between two quantities Algebraically solve linear equations in one variable; with no solution, one solution or infinitely many solutions Algebraically solve linear equations and determine the value of a constant or coefficient for an equation with no solution or infinitely many solutions Algebraically solve linear inequalities in one variable Algebraically solve systems of two linear equations in two variables; with no solution, one solution or infinitely many solutions Algebraically solve systems of two linear equations in two variables and determine the value of a constant or coefficient for an equation with no solution or infinitely many solutions Interpret the variables and constants in expressions for linear functions within the context presented Undersdtand connections between algebraic and graphical representations Evidence  of  Learning  



Summative Assessment (2 days) • •



Students will take a test at the end of this unit where they will have to demonstrate mastery of all learning objectives. Students will model a real world linear relationshipthat modelsa context using either an equation in two variables or function notation



Equipment needed: Graphing Calculator Teacher Resources: !



http://www.collegeboard.com



• •



http://Purplemath.com



https://www.khanacademy.org/



Formative Assessments Ongoing (section homework, quizzes and test).



• Test/Quiz • Class work/ Homework • Projects



60% 20% 20% Pacing  Guide  



Lesson



Create, solve, or interpret a linear expression in one variable Create, solve, or interpret an equation in one variable Create, solve, or interpret a linear inequalities in one variable Build a linear function that models a linear relationship between two quantities



Timeframe (days) Semester 1



Timeframe (days) Year Round 2



1



2



1



2



1



2
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Create, solve, or interpret systems of linear inequalities in two variable Create, solve, and interpret systems of two linear equations two variables Algebraically solve linear equations in one variable; with no solution, one solution or infinitely many solutions Algebraically solve linear equations and determine the value of a constant or coefficient for an equation with no solution or infinitely many solutions Algebraically solve linear inequalities in one variable Solve applications using linear inequalities Algebraically solve systems of two linear equations in two variables; with no solution, one solution or infinitely many solutions Algebraically solve systems of two linear equations in two variables and determine the value of a constant or coefficient for an equation with no solution or infinitely many solutions Interpret the variables and constants in expressions for linear functions within the context presented Undersdtand connections between algebraic and graphical representations



2



4



1



2



1



2



1



2



1



2



1 2



2 4



1



2



1



2



1



2



Review Test Curriculum Development Resource SAT. Retrieved from http://sat.collegeboard.org



1 1



2 2



MathHelp.com: SAT. Retrieved from http://www.mathhelp.com/sat-math-test-prep Khan Academy: SAT. Retrieved from https://www.khanacademy.org/test-prep/sat
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 Lesson  Plan  1  Template   Content Area: PSAT 10 Lesson Title: Modeling Population Growth



Timeframe: 60 minutes (tentative) Lesson  Components   21st Century Themes



Global Interdependence



Language



International Units of Measure



Technological Innovations



Communication and Collaboration



Information Literacy



21st Century Skills X



Creativity and Innovation



X



Media Literacy



X



Critical Thinking and Problem Solving



X



ICT Literacy



Life and Career Skills



Interdisciplinary Connections: Science, Humanities. Integration of Technology: Watch a digital video, use a graphing calculator Equipment needed: TI-84Plus or better, computer and LCD projector Goals/Objectives   SWAT: Given patterns using words, tables, expressions and graphs. students will generate rules for solving linear equations and inequalities with 80% mastery.



Learning  Activities/Instructional  Strategies   Lesson Sequence: 1. Start with Do Now question - PARCC-like 2. Learning Strategy: Think-Pair-Share Thinking through a problem alone, pairing with a partner to share ideas, and concluding by sharing results with the class 3. Have students solve one-step equations. Discuss with students the methods they used to find the values of the variables 4. After reviewing the algebraic method of solving an equation. The teacher works through each step, the purpose of each step should be pointed out. Work with students to develop a general process, for solving the equations in this lesson 5. Student will work together to solve the following problem: The Future Engineers of America Club (FEA) wants to raise money for a field trip to the science museum. The club members will hold an engineering contest to raise money. They are deciding between two different contests, the Straw Bridge contest and the Card Tower contest.The Straw Bridge contest will cost the club $5.50 per competitor plus $34.60 in extra expenses. The Card Tower contest will cost $4.25 per competitor plus $64.60 in extra expenses.Write an equation that sets the costs of the two contests equal 6. In these items, students are asked to make a recommendation based on the situation. They also write and solve an equation to determine the break-even point for the club’s fundraiser. Discuss vocabulary such as cost, profit, revenue and break-even before students begin this chunk



Formative  Assessment  Tasks   Formative Assessment: • • • • •



Quiz Class work Collaborative project IPAD Presentations
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7.



of the lesson. Remind students to consider the fact that the club is trying to raise money before they begin their discussions. Students need to determine which contest is cheaper when the number of competitors is greater than 30. If needed, suggest that students choose a number greater than 30 and then evaluate the expressions for the costs of the contests for that number of competitors Individually, students must answer 5 questions and submit their response through the IPADs as exit questions with 80% mastery



Differentiation • Direct instruction • Inquiry activities • Modeling • Collaborative learning • Project based learning
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Unit  2 Content Area: Mathematics: PSAT 10 Unit Title: Problem Solving and Data Analysis



Unit Proficiency ! Use ratios, rates, proportional relationships, and scale drawings to solve single step problems ! Use ratios, rates, proportional relationships, and scale drawings to solve multistep problems ! Solve single step problems involving percentages ! Solve multistep problems involving percentages ! Solve single step problems involving measurement quantities, units, and unit conversions ! Solve multistep problems involving measurement quantities, units and unit conversions ! Given a scatterplot, use linear models to describe how variables are related ! Given a scatterplot, use quadratic models to describe how variables are related ! Given a scatterplot, use exponential models to describe how variables are related ! Use the relationship between two variables to investigate key features of the graph ! Compare linear growth with exponential growth ! Use two-way tables to summarize categorical data and relative frequencies, and calculate conditional probability ! Make inferences about population parameters based on sample data ! Solve problems and analyze data by applying measures of central tendency ! Identify outliers from a data set and their impact on measures of central tendency ! Use statistics to investigate measures of center of data and analyze shape, center, and spread ! Compare different types of data charts (histogram, scatter plot, frequency, pie) ! Evaluate reports to make inferences, justify conclusions, and determine appropriateness of data collection methods Target Course/Grade Level: 10 Unit Summary: This unit provides students with experiences that will enable them to build upon prior knowledge and develop tools for mathematics and apply technology when needed. Problems will require significant quantitative reasoning about ratios, rates, and proportional relationships and will place a premium on understanding and applying unit rate. Students will be expected to identify quantitative measures of center, overall patterns, and any striking deviations from the overall pattern and spread in one or two different data sets. Primary interdisciplinary connections:



• • •



Science/Health: Analyze costs of health care Business: Stock Market data trends Humanities: Population and inflation trends



21st century themes: This unit enables students to use the technology of calculator computer through critical thinking, modeling group activity to solve real-life problems, enhance life, and extend human Created for New Jersey school districts through a project of the New Jersey Department of Education, Office of Academic Standards, in partnership with the N.J Association for Supervision and Curriculum Development and the N.J. Principals and Supervisors Association.
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capability as they meet the challenges of a dynamic global society. Unit Rationale:



Understanding how to display and analyze sets of data and using them to solve real-life problems will enable students to be successful in advanced mathematics or business courses. This unit also serves to prepare students for the PSAT and SAT examinations. Learning  Targets Standards N-Q Quantities A-CED Create Equations that Describe Numbers or Relationships F-IF Interpreting Functions S-ID Interpreting Categorical and Quantitative Data S-IC Making Inferences and Justifying Conclusions Content Statements



Mathematical reasoning is an essential skill in developing and building mathematical concepts and proficiencies. Acquisition of appropriate mathematical reasoning skills enables students to appreciate and apply concepts and perform necessary computational procedures. Students are able to evaluate situations, select problem-solving strategies, describe solutions, and draw logical conclusions. CPI # N-Q .1



A-CED .2



Cumulative Progress Indicator (CPI) Use units as a way to understand problems and to guide the solutions of multi-step problems. Choose a level of accuracy appropriate to limitations on measurement when reporting quantities. Create equations in two or more variables to represent relationships between quantities.



F-IF .7



Graph functions expressed symbolically and show key features by graph.



S-ID .1



Represent data with plots on the real number line (dot plots, histograms, and box plots). Use statistics appropriate to the shape of the data distribution to compare center (median, mean) and spread (interquartile range, standard deviation) of two or more different data sets. Decide if a specified model is consistent with results from a given data-generating process. Recognize the purposes of and differences among sample surveys, experiments, and observational students.



N-Q .3



S-ID .2 S-IC .2 S-IC .3



Unit Essential Questions • • •



Why do students need to learn and apply statistics and data analysis to real-life situations? How can a can a single data set be displayed in different ways? How can a data set be used to predict future results?



Unit Enduring Understandings • Apply information-literacy and mathematical skills to access, manage, and communicate information using a range of emerging technological tools.



Unit Learning Targets Created for New Jersey school districts through a project of the New Jersey Department of Education, Office of Academic Standards, in partnership with the N.J Association for Supervision and Curriculum Development and the N.J. Principals and Supervisors Association.
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SWAT • • • • • • • • • • • • • • • • • •



Use ratios, rates, proportional relationships, and scale drawings to solve single step problems Use ratios, rates, proportional relationships, and scale drawings to solve multistep problems Solve single problems involving percentages Solve multistep problems involving percentages Solve single step problems involving measurement quantities, units, and unit conversions Solve multistep problems involving measurement quantities, units and unit conversions Given a scatterplot, use linear models to describe how variables are related Given a scatterplot, use quadratic models to describe how variables are related Given a scatterplot, use exponential models to describe how variables are related Use the relationship between two variables to investigate key features of the graph Compare linear growth with exponential growth Use two-way tables to summarize categorical data and relative frequencies, and calculate conditional probability Make inferences about population parameters based on sample data Solve problems and analyze data by applying measures of central tendency Identify outliers from a data set and their impact on measures of central tendency Use statistics to investigate measures of center of data and analyze shape, center, and spread Compare different types of data charts (histogram, scatter plot, frequency, pie) Evaluate reports to make inferences, justify conclusions, and determine appropriateness of data collection methods Evidence  of  Learning  



Summative Assessment (2 days) • •



Students will take a test at the end of this unit where they will have to demonstrate mastery of all learning objectives. Students will model a real world data set using different statistical charts and draw conclusions.



Equipment needed: Graphing Calculator Teacher Resources: !



http://www.collegeboard.com



• •



http://Purplemath.com



https://www.khanacademy.org/



Formative Assessments Ongoing (section homework, quizzes and test).



• Test/Quiz • Class work/ Homework • Projects Lesson



60% 20% 20% Pacing  Guide   Timeframe (days)



Timeframe (days)



Created for New Jersey school districts through a project of the New Jersey Department of Education, Office of Academic Standards, in partnership with the N.J Association for Supervision and Curriculum Development and the N.J. Principals and Supervisors Association.



2015  New  Jersey  Curriculum  Project  



Aligned  to  the  2015  New  Jersey  Core  Curriculum  Content  Standards ST ENGAGING  STUDENTS  •  FOSTERING  ACHIEVEMENT  •  CULTIVATING  21  CENTURY  GLOBAL  SKILLS  



Semester 1



Year Round 2



1



2



1



2



Solve multistep percentage problems



1



2



Solve measurement quantities, units, and unit conversions problems Solve multistep measurement quantities, units and unit conversions problems Given a scatterplot, use linear models to describe how variables are related Given a scatterplot, use quadratic models to describe how variables are related Given a scatterplot, use exponential models to describe how variables are related Use the relationship between two variables to investigate key features of the graph Compare linear growth with exponential growth Use two-way tables and relative frequency Make inferences about population parameters based on sample data Measures of central tendency Outliers Measures of center of data and analyze shape, center, and spread Compare different types of data charts Data collection methods Review Test Curriculum Development Resource SAT. Retrieved from http://sat.collegeboard.org



1



2



1



2



1



2



1



2



1



2



1



2



1 1 1



2 2 2



1 1 1



2 2 2



1 1 1 1



2 2 2 2



Solve with ratios, rates, proportional relationships, and scale drawings Solve multistep problems with ratios, rates, proportional relationships, and scale drawings Solve single percentage problems



MathHelp.com: SAT. Retrieved from http://www.mathhelp.com/sat-math-test-prep Khan Academy: SAT. Retrieved from https://www.khanacademy.org/test-prep/sat



 Lesson  Plan  1  Template   Content Area: PSAT 10 Lesson Title: Modeling Population Growth



Timeframe: 60 minutes (tentative) Lesson  Components   21st Century Themes



Global Interdependence



Language



International Units of Measure



Technological Innovations
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Creativity and Innovation



X



Media Literacy



X



Critical Thinking and Problem Solving ICT Literacy



X



Communication and Collaboration



Information Literacy



Life and Career Skills



Interdisciplinary Connections: Science, Humanities. Integration of Technology: Internet Research, Student Response System Equipment needed: Internet Connection, Interactive Whiteboard, Student Response System Goals/Objectives   SWAT: Given real world population data, students will analyze data and predict future results by applying different graphing methods and trends with 80% mastery.



Learning  Activities/Instructional  Strategies   Lesson Sequence: 8. Review previous lesson with open-ended, PARCC-like Do Now question. 9. Depending on time, students either research real world population data over the years 1950-2015 or teacher provides it to the students. Data can be obtained from www.worldometers.info/population/. Each group can use the data of a different country. 10. In their small groups, students work cooperatively to display the data in different types of charts 11. Students analyze the charts they made and write a short paragraph on their analysis of the data and any trends that they notice. 12. Use the data to predict the population for their country if growth patterns remain 100 years and 1000 years in the future. 13. If time permits, the groups of students share their data and results with the rest of the class in brief 3-5 minute presentations. 14. Individually, students answer multiple-choice questions on data analysis using a student response system. This activity will close the lesson and at least 80% of the students should answer questions correctly for a successful lesson.



Formative  Assessment  Tasks   Formative Assessment: • • • • •



Quiz Class work Collaborative project Student Response System Presentations



Differentiation • Direct instruction • Inquiry activities • Modeling • Collaborative learning • Project based learning
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Unit 3 Content Area: Mathematics: PSAT 10 Unit Title: Higher Order Equations Unit Proficiency



Students will: • Rearrange an equation or formula to isolate a single variable • Create a quadratic function that models a context with rational coefficients • Create an exponential function that models a context with rational coefficients • Create and rewrite equivalent expressions involving rational exponents and radicals • Create an equivalent form of an algebraic expression using operations • Solve quadratic equations with rational coefficients • Simplify polynomial expressions with rational coefficients • Add, subtract, and multiply polynomial expressions • Understand the relationship between zeros and factors of polynomials • Solve an equation in one variable that contains radicals • Solve an equation in one variable that contains the variable in the denominator of a fraction • Solve a system of one linear equation and one quadratic equation • Rewrite simple rational expressions • Interpret parts of nonlinear expressions in the real world • Make connections between algebraic and graphical representations of nonlinear relationships between two variables • Use graphs to solve systems of equations • Determine the equation of a curve given a verbal description of a graph • Determine key features of the graph of a linear function from its equation • Use function notation to solve conceptual problems related to transformations and compositions of functions Target Course/Grade Level: 10 Unit Summary Students will spend time reviewing how to rewrite expressions using their structure; creating, analyzing, and fluently solving quadratic and higher-order equations; and manipulating polynomials purposefully to solve problems. Primary interdisciplinary connections: • Navigation • Engineering • Harmonic motion (Physics) 21st century themes:
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Creativity and Innovation Media Literacy



X



Critical Thinking and Problem Solving



Communication and Collaboration



ICT Literacy



Life and Career Skills



x



Information Literacy



Unit Rationale This unit includes topics and questions that are especially important for students to master before moving on to more advanced math topics. They will need to understand the structure of expressions and the ability to analyze, manipulate, and rewrite these expressions. This also includes reasoning with more complex equations, as well as, interpreting and building functions.



Learning Targets Standards N-RN.1 Extend the properties of exponents to rational exponents. N-RN.3 Use properties of rational and irrational numbers. N-Q Reason quantitatively and use units to solve problems. A-SSE Seeing Structure in Expressions A-APR Arithmetic with Polynomials & Rational Expressions A-CED Creating Equations A-REI Reasoning with Equations & Inequalities F-IF Interpreting Functions F-BF Building Functions F-LE Linear, Quadratic, & Exponential Models Content Statements Reasning with more complex equations, as well as interpreting and building functions, will be useful to advanced mathematics courses. CPI # Cumulative Progress Indicator (CPI) N.RN.B.3 Explain why the sum or product of two rational numbers is rational; that the sum



N.Q.A.1



N.Q.A.2 A.SSE.A.1a A.SSE.B.3a A.APR.A.1



A.APR.B.3 A.CED.A.1



A.CED.A.2



of a rational number and an irrational number is irrational; and that the product of a nonzero rational number and an irrational number is irrational. Use units as a way to understand problems and to guide the solution of multi-step problems; choose and interpret units consistently in formulas; choose and interpret the scale and the origin in graphs and data displays. Define appropriate quantities for the purpose of descriptive modeling. Interpret parts of an expression, such as terms, factors, and coefficients. Factor a quadratic expression to reveal the zeros of the function it defines. Understand that polynomials form a systemanalogous to the integers, namely, they are closed under the operations of addition, subtraction, and multiplication; ad, subtract, and multiply the polynomials Identify all zeros of polynomials when suitable factorizations are available, and use the zeros to construct a rough graph of the function defined by the polynomial. Create equations and inequalities in one variable and use them to solve problems. Include equations arising from linear and quadratic functions, and simple rational and exponential functions. Create equations in two or more variables to represent relationships between quantities; graph equations on coordinate axes with labels and scales.
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A.CED.A.3



A.CED.A.4 A.REI.A.2 A.REI.B.3 A.REI.B.4 A.REI.C.5



A.REI.C.6 A.REI.C.7 A.REI.D.10



A.REI.D.11



F.IF.A.1



F.IF.A.2 F.IF.B.4



F.IF.C.7a F.IF.C.7c F.BF.A.1 F.LE.A.1 F.LE.A.3



Represent constraints by equations or inequalities, and by systems of equations and/or inequalities, and interpret solutions as viable or nonviable options in a modeling context. Rearrange formulas to highlight a quantity of interest, using the same reasoning as in solving equations. Solve simple rational and radical equations in one variable, and give examples showing how extraneous solutions may arise. Solve linear equations and inequalities in one variable, including equations with coefficients represented by letters. Solve quadratic equations in one variable. Prove that, given a system of two equations in two variables, replacing one equation by the sum of that equation and a multiple of the other produces a system with the same solutions Solve systems of linear equations exactly and approximately, focusing on pairs of linear equations in two variables. Solve a simple system consisting of a linear equation and a quadratic equation in two variables algebraically and graphically. Understand that the graph of an equation in two variables is the set of all its solutions plotted in the coordinate plane, often forming a curve (which could be a line). Explain why the x-coordinates of the points where the graphs of the equations y=f(x) and y=g(x) intersect are the solutions of the equation f(x)=g(x); find the solutions approximately. Include cases where f(x) and g(x) are linear, polynomial, rational, absolute value, exponential, and logarithmic functions. Understand that a function from one set (called the domain) to another set (called the range) assigns to each element of the domain exactly one element of the range. If f is a function and x is an element of the domain, then f(x) denotes the output of f corresponding to the input x. The graph of f is the graph of the equation y=f(x). Use function notation, evaluate functions for inputs in their domains, and interpret statements that use function notation in terms of a context. For a function that models a relationship between two quantities, interpret key features of graphs and tables in terms of the quantities, and sketch graphs showing key features given a verbal description of the relationship. Graph linear and quadratic functions and show intercepts, maxima, and minima. Graph polynomial functions, identifying zeros when suitable factorizations are available, and showing end behavior. Write a function that describes a relationship between two quantities. Distinguish between situations that can be modeled with linear functions and with exponential functions. Observe using graphs and tables that a quantity increasing exponentially eventually exceeds a quantity increasing linearly, quadratically, or (more generally) as a polynomial function.
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Unit Essential Questions • How can use solving systems of equations be used to make comparisons and decisions involving mixtures, salaries, and purchases? • How do I solve a quadratic equation and what do the solutions mean? • How can polynomials be simplified and applied to solve problems? Unit Learning Targets



Unit Enduring Understandings • Factors are a subset of a product and with the distributive property allow options in solving polynomials. • Solving polynomials involves the reversal of operations, the distributive property, and rules of exponents. • Understanding what are the different ways to solve quadratic equations and when each method is appropriate.



Students will: • Rearrange an equation or formula to isolate a single variable • Create a quadratic function that models a context with rational coefficients • Create an exponential function that models a context with rational coefficients • Create and rewrite equivalent expressions involving rational exponents and radicals • Create an equivalent form of an algebraic expression using operations • Solve quadratic equations with rational coefficients • Simplify polynomial expressions with rational coefficients • Add, subtract, and multiply polynomial expressions • Understand the relationship between zeros and factors of polynomials • Solve an equation in one variable that contains radicals • Solve an equation in one variable that contains the variable in the denominator of a fraction • Solve a system of one linear equation and one quadratic equation • Rewrite simple rational expressions • Interpret parts of nonlinear expressions in the real world • Make connections between algebraic and graphical representations of nonlinear relationships between two variables • Use graphs to solve systems of equations • Determine the equation of a curve given a verbal description of a graph • Determine key features of the graph of a linear function from its equation • Use function notation to solve conceptual problems related to transformations and compositions of functions. Evidence of Learning Summative Assessment (2 days) • Students will take a test at the end of this unit where they will have to demonstrate mastery of all learning objectives. • Students will solve a real world problem algebraically and graphically. • Students will demonstrate how simplifying polynomials are useful to solving real world situations. Equipment needed: • Graphing Calculator Created for New Jersey school districts through a project of the New Jersey Department of Education, Office of Academic Standards, in partnership with the N.J Association for Supervision and Curriculum Development and the N.J. Principals and Supervisors Association.
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Teacher Resources: ! http://www.collegeboard.com ! http://mathforum.org



•



http://Purplemath.com



•



https://www.khanacademy.org/



Formative Assessments • Students will have quizzes for each section in the chapter. • Students will go to the board with homework and classwork problems so the teacher can assess understanding. • Teacher made assessments Final Grade will be determined by:



• • •



Test/ Quiz Class work / Homework Projects



60% 20% 20% Pacing Guide



Lesson



Timeframe (days) Semester 1



Timeframe (days) Year Round 2



Create a quadratic function that models a context with rational coefficients



2



4



Create an exponential function that models a context with rational coefficients



2



4



Create and rewrite equivalent expressions involving rational exponents and radicals



1



2



Create an equivalent form of an algebraic expression using operations



1



2



Solve quadratic equations with rational coefficients



1



2



Simplify polynomial expressions with rational coefficients



1



2



Add, subtract, and multiply polynomial expressions



1



2



Understand the relationship between zeros and factors of polynomials



1



2



Solve an equation in one variable that contains radicals



1



2



Solve an equation in one variable that contains the variable in the denominator of a fraction



2



4



Solve a system of one linear equation and one quadratic equation



2



4



Rearrange an equation or formula to isolate a single variable
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Rewrite simple rational expressions



1



2



Interpret parts of nonlinear expressions in the real world



1



2



Make connections between algebraic and graphical representations of nonlinear relationships between two variables



1



2



Use graphs to solve systems of equations



1



2



Determine the equation of a curve given a verbal description of a graph



1



2



Determine key features of the graph of a linear function from its equation Use function notation to solve conceptual problems related to transformations and compositions of functions. Review Test



1



2



1



2



1 1



2 2



Curriculum Development Resources SAT. Retrieved from http://sat.collegeboard.org MathHelp.com: SAT. Retrieved from http://www.mathhelp.com/sat-math-test-prep Khan Academy: SAT. Retrieved from https://www.khanacademy.org/test-prep/sat



Lesson Plan 1 Template Content Area: PSAT 10 Lesson Title:



Timeframe: 60 minutes (tentative)



Lesson Components 21st Century Themes Global Interdependence



X



Math is the universal language



X



International Units of Measure



Technological innovation



Communication and Collaboration



Information Literacy



21st Century Skills X



Creativity and Innovation Media Literacy



•



X



Critical Thinking and Problem Solving ICT Literacy



X



Life and Career Skills



Interdisciplinary Connections: Students need to calculate linear and angular speed in



science class.



Integration of Technology: Watch a digital video, use a graphing calculator Equipment needed: TI-84Plus or better, computer and LCD projector Goals/Objectives



Learning Activities/Instructional Strategies



Formative Assessment Tasks
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At the completion of SWAT



Lesson Sequence



1. Begin lesson with a Do Now problem that is similar to a PARCC-like question that is Given index cards with on polynomials. various terms students 2. Pass out already made index cards with will be able to work various terms on it. Terms could be: 4x2, 6x, together in groups of ¾ to -9x, 10, -35, etc. form polynomials and 3. Pass out a worksheet to each student that add, subtract, multiply, has space for each problem. This will vary and simplify polynomials based on the level of the class, as well as with at least 90% mastery. the size. 4. Students will take 5 minutes going around the room forming different polynomials with other classmates. Students are not allowed to use a term more than TWICE during this activity. 5. Students will write down the polynomial they make on the worksheet. 6. After students have made a polynomial, they must partner with someone, give their partner the polynomial they created, and both must simplify their polynomials together. 7. The teacher can also suggest that students who pair up can add, subtract, and multiply polynomials as well. 8. When there is 10 minutes left, students must return the index cards to the teacher. They must also hand in their worksheet to be able to receive credit for classwork for the day. 9. Students must return to their desks where the teacher will then pass out the EXIT TICKET. The Exit Ticket will consist of 5 questions for students to answer before the bell rings and hand in. The questions will include simplifying polynomials, as well as adding, subtracting, and multiplying. 10. When the bell rings, students hand in the xit ticket.



•



Polynomial Game Worksheet



•



Exit Ticket on Polynomials



Differentiation • Direct instruction • Inquiry activities • Modeling • Collaborative Learning
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• •



Stationed Activities Project Based Learning
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Unit  4 Content Area: Mathematics: PSAT 10 Unit Title: Geometry



Unit Proficiency ! Recognize the terminology and notation of points, lines, segments, rays, planes, angles, collinear points and coplanar points ! Differentiate angle pair relationships (complementary angles, supplementary angles, vertical angles, linear pair) ! Identify angle pairs formed by a transversal ! Use properties of angle pairs formed by a transversal ! Classify lines using the definition of a slope ! Classify a triangle by its sides and angles ! Identify congruent triangles ! Apply theorems about isosceles and equilateral triangles ! Use Midsegment theorem ! Use Perpendicular Bisectors ! Use Angle Bisectors ! Use Medians and Altitudes ! Use Inequality in a triangle ! Similar polygons Problems ! Pythagorean Theorem ! Special Right Triangles ! Trigonometric ratios in a right triangle – Sine, Cosine and Tangent ! Explain and use the relationship between the sine and cosine of complementary angles ! Properties of Parallelograms ! Properties of tangents ! Central and Inscribed angles of a circle ! Area, Perimeter and Volume Problems ! Use Geometric Probability Target Course/Grade Level: 10 Unit Summary: This unit introduces various geometric concepts to the students. Students will be able to utilize distance and midpoint formulas, find the length of a segment in the coordinate plane, identify different types of triangles, apply Pythagorean Theorem and trigonometric rations to solve for unknown side lengths in a triangle. Additionally, in this unit students will be able to investigate relationship between segment lengths of chords that intersect in a circle, use formulas for the area of a regular polygon and use areas of regions to calculate geometric probabilities. Primary interdisciplinary connections:



• • • •



Art: Symmetry, Balance and Scale Science/Astronomy: Navigation Engineering: Architecture and Construction Economics: Geometric Equilibrium and Price Optimization
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21st century themes: This unit sets college-ready expectations for students by introducing rigorous content that students can apply in new real-life situation. Integration of technologies such as graphing calculators, smart boards, dynamic software and ipads enhances understanding and prepares students for the future. Unit Rationale:



Geometry requires reasoning, planning, using evidence, and higher level of thinking rather than recalling basic concepts or skills. Requiring students to explain their thinking is at strategic thinking level. The cognitive demands at this level are complex and abstract. Students will apply the concepts and skills of this unit to solve real-life problems and be successful in advanced mathematics or business courses. This unit also serves to prepare students for the PSAT and SAT examinations. Learning  Targets Standards G-CO Congruence G-SRT Similarity, Right triangles and Trigonometry G-C Circle G-GPE Expressing Geometric Properties with Equationn G-GMD Geometric Measurement & Dimension Content Statements



Mathematical reasoning is an essential skill in developing and building mathematical concepts and proficiencies. Acquisition of appropriate mathematical reasoning skills enables students to appreciate and apply concepts and perform necessary computational procedures. Students are able to evaluate situations, select problem-solving strategies, describe solutions, and draw logical conclusions. CPI # G-CO.1



G-CO.8 G-CO.9



G-CO.10



G-CO.11



Cumulative Progress Indicator (CPI)



Know precise definitions of angle, circle, perpendicular line, parallel line, and line segment, based on the undefined notions of point, line, distance along a line, and distance around a circular arc. Explain how the criteria for triangle congruence (ASA, SAS, and SSS) follow from the definition of congruence in terms of rigid motions. Prove theorems about lines and angles. Theorems include: vertical angles are congruent; when a transversal crosses parallel lines, alternate interior angles are congruent and corresponding angles are congruent; points on a perpendicular bisector of a line segment are exactly those equidistant from the segment's endpoints. Prove theorems about triangles. Theorems include: measures of interior angles of a triangle sum to 180°; base angles of isosceles triangles are congruent; the segment joining midpoints of two sides of a triangle is parallel to the third side and half the length; the medians of a triangle meet at a point. Prove theorems about parallelograms. Theorems include: opposite sides are
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G-SRT.B5 G-SRT.C6



G-SRT.C7 G-SRT.C8 G-C.A2



G-C.B5



G-GPE.A1



G-GPE.5



G-GPE.B7



congruent, opposite angles are congruent, the diagonals of a parallelogram bisect each other, and conversely, rectangles are parallelograms with congruent diagonals. Use congruence and similarity criteria for triangles to solve problems and to prove relationships in geometric figures. Understand that by similarity, side ratios in right triangles are properties of the angles in the triangle, leading to definitions of trigonometric ratios for acute angles. Explain and use the relationship between the sine and cosine of complementary angles Use trigonometric ratios and the Pythagorean Theorem to solve right triangles in applied problems Identify and describe relationships among inscribed angles, radii, and chords. Include the relationship between central, inscribed, and circumscribed angles; inscribed angles on a diameter are right angles; the radius of a circle is perpendicular to the tangent where the radius intersects the circle. Derive using similarity the fact that the length of the arc intercepted by an angle is proportional to the radius, and define the radian measure of the angle as the constant of proportionality; derive the formula for the area of a sector Derive the equation of a circle of given center and radius using the Pythagorean Theorem; complete the square to find the center and radius of a circle given by an equation Prove the slope criteria for parallel and perpendicular lines and use them to solve geometric problems (e.g., find the equation of a line parallel or perpendicular to a given line that passes through a given point) Use coordinates to compute perimeters of polygons and areas of triangles and rectangles, e.g., using the distance formula



Use volume formulas for cylinders, pyramids, cones, and spheres to solve problems Unit Essential Questions Unit Enduring Understandings G-GMD.A3



• • • • •



How to use critical-Thinking Skills in math questions? How to find unknown quantities such as Areas, lengths, Arc and Angle Measurements? How to Use units of Time, Distance, Area or Volume to find and check a result? How to draw or extend lines in a diagram to make a problem easier? What do you need to know about triangles?



• Translate English words into Mathematical Expressions • Understand the fact that the whole minus a part equal the remaining part • Knowing what the unit answer must be, will help in solving a problem by introducing a time or space variable (like x or y) and treat it as ordinary variable.
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Recognize the terminology and notation of points, lines, segments, rays, planes, angles, collinear points and coplanar points Apply the Midpoint Formula and Distance Formula Write and graph equations of parallel and perpendicular lines Measure and Classify Angles Differentiate angle pair relationship (complementary angles, supplementary angles, vertical angles, linear pair) Identify angles pairs formed by a transversal Classify triangles by its sides and its angles Identify congruent triangles by SSS, SAS, ASA Use Medians, Altitudes, Perpendicular Bisectors and Angle Bisectors of a triangle Apply theorem about Isosceles and Equilateral triangles Triangle Sum Theorem Use Inequalities in a triangle Use similar triangles Apply the Pythagorean Theorem Special Right Triangles Trigonometric Functions Polygon/Regular Polygon and Sum of the Interior Angles of a Polygon Apply properties of a Parallelogram Use properties of a rhombus, a rectangle and a square Find area of polygons Use property of tangents Use central and inscribe angles of a circle Find areas of a circle and sectors Surface area and volume of cubes, rectangular prism, cylinders and spheres Use Geometric Probability Evidence  of  Learning  



Instructional Strategies • Teacher modeling and demonstration • Lecture • Individual and small group work such as think-pair-share and jigsaw • Hands-on activities • Small group and individual students projects • Various media approaches • Classroom discussion and participation Summative Assessment • Students will present daily homework assignments in written form. • Quizzes will be given to help students assess their understanding of immediate, past or current lesson. • Students will take a test at the end of this unit where they will have to demonstrate mastery of all learning objectives and achieve 70% accuracy or better. Created for New Jersey school districts through a project of the New Jersey Department of Education, Office of Academic Standards, in partnership with the N.J Association for Supervision and Curriculum Development and the N.J. Principals and Supervisors Association.
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Equipment needed: Graphing Calculator Teacher Resources: !



http://www.collegeboard.com



• • •



http://Purplemath.com



http://www.khanacademy.org/ http://www.tenmark.com



Formative Assessments Ongoing (section homework, quizzes and test).



• Test/Quiz • Class work/ Homework • Projects



60% 20% 20% Pacing  Guide  



Lesson



CCSS



Recognize the terminology and notation of points, lines, segments, rays, planes, angles, collinear points and coplanar points Apply the Midpoint Formula and Distance Formula Find and Use Slopes of Lines



G-CO.1



0.5



1



G-GPE.5



1



2



Write and graph equations of parallel and perpendicular lines Measure and Classify Angles



G-GPE.5



1



2



G-CO.1



0.5



1



Differentiate angle pair relationship (complementary angles, supplementary angles, vertical angles, linear pair) Identify angles pairs formed by a transversal



G-CO.1



0.5



1



G-CO.1



1



2



Classify triangles by its sides and its angles



G-CO.10



0.5



1



Identify congruent triangles by SSS, SAS, ASA



G-CO.8



1



2



Use Medians, Altitudes, Perpendicular Bisectors and Angle Bisectors of a triangle Apply theorem about Isosceles and Equilateral triangles Triangle Sum Theorem Use Inequalities in a triangle Use similar triangles



G-CO.9



1



2



G-CO.10



1



2



0.5 0.5 0.5



1 1 1



0.5 0.5 1 0.5



1 2 1 1



Apply the Pythagorean Theorem Special Right Triangles Trigonometric Functions Use the relationship between sine and cosine of



G-GPE.B7



Timeframe (days) Semester Year Round 0.5 1



G-CO.10 G-CO.10 G-SRT.B5 G-SRT.C6 G-SRT.C8 G-SRT.C6 G-SRT.C8 G-SRT.C7



Created for New Jersey school districts through a project of the New Jersey Department of Education, Office of Academic Standards, in partnership with the N.J Association for Supervision and Curriculum Development and the N.J. Principals and Supervisors Association.



2015  New  Jersey  Curriculum  Project  



Aligned  to  the  2015  New  Jersey  Core  Curriculum  Content  Standards ST ENGAGING  STUDENTS  •  FOSTERING  ACHIEVEMENT  •  CULTIVATING  21  CENTURY  GLOBAL  SKILLS  



complementary angles Polygon/Regular Polygon and Sum of the G-CO.11 Interior Angles of a Polygon Apply properties of a Parallelogram G-CO.11 Use properties of a rhombus, a rectangle and a G-CO.11 square Find area of polygons G-GPE.B7 Use property of tangents G-C.A2 Use central and inscribe angles of a circle G-C.A2 Create or use an equation in two variables to G-GPE.A1 solve a problem about a circle in the coordinate plane Find areas of a circle and sectors G-C.B5 Surface area and volume of cubes, rectangular G-GMD.A3 prism, cylinders and spheres Use Geometric Probability G-GPE.B7 Total 21 Test 1 Curriculum Development Resource PSAT. Retrieved from http://sat.collegeboard.org



0.5



1



1 1



2 2



1 0.5 0.5 1



2 1 1 1



1 1



1 1



1



2 39 2



MathHelp.com: SAT. Retrieved from http://www.mathhelp.com/sat-math-test-prep Khan Academy: SAT. Retrieved from https://www.khanacademy.org/test-prep/sat



 Lesson  Plan  1  Template   Content Area: PSAT 10 Lesson Title: Modeling Population Growth



Timeframe: 60 minutes (tentative) Lesson  Components   21st Century Themes



Global Interdependence



Language



International Units of Measure



Technological Innovations



Communication and Collaboration



Information Literacy



21st Century Skills X



Creativity and Innovation



X



Media Literacy



X



Critical Thinking and Problem Solving ICT Literacy



X



Life and Career Skills



Interdisciplinary Connections: Science, Humanities. Integration of Technology: Internet Research, Student Response System Equipment needed: Internet Connection, Interactive Whiteboard, Student Response System Goals/Objectives   Given triangles in the coordinate plane SWAT



Learning  Activities/Instructional  Strategies   Lesson Sequence: 15. Do Now activity – line c passes through (2, -2)



Formative  Assessment  Tasks   Formative Assessment:
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16.



17.



18.



19.



and (5, 7). Line d passes through points (-3, 4) and (1, -8). Are they parallel? Explain your reasoning. Mini-Lesson: New Concept Introduction Students classify triangles according to their angles and sides- Equilateral, Isosceles, Scalene Guided Practice. If the vertices of a triangle ABC are A (-2, 4), B (-2, 8) and C (-5, 6). Classified triangles ABC Independent Practice. Students will work individually or in small group to find a perimeter of a triangle with the given vertices. Exit ticket. Students will interpret a diagram on a board and use distance formula to classify a triangle by its sides.



• • • •



Review homework Q&A Class work Exit Ticket



Differentiation • Direct instruction • Inquiry activities • Modeling • Collaborative learning • Project based learning
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LESSON REFLECTION Reflect on the lesson you have developed and rate the degree to which the lesson Strongly, Moderately or weakly meets the criteria below. Lesson Activities: Strongly Moderately Weakly Are challenging and require higher order thinking and problem solving skills Allow for student choice Provide scaffolding for acquiring targeted knowledge/skills Integrate global perspectives Integrate 21st century skills Provide opportunities for interdisciplinary connection and transfer of knowledge and skills Foster student use of technology as a tool to develop critical thinking, creativity and innovation skills Are varied to address different student learning styles and preferences Are differentiated based on student needs Are student-centered with teacher acting as a facilitator and co-learner during the teaching and learning process Provide means for students to demonstrate knowledge and skills and progress in meeting learning goals and objectives Provide opportunities for student reflection and selfassessment Provide data to inform and adjust instruction to better meet the varying needs of learners  
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 Curriculum  Design  Template   Content  Area:  Mathematics   Course  Title:  PSAT  10  



Grade  Level:  10  



Unit  1:  Heart  of  Algebra



Unit  2:  Problem  Solving  and  Data   Analysis



Semester:  23  –  25  Days   Year  Round:  46  –  50  Days  



Semester:  13  –  15  Days   Year  Round:  26  –  30  Days



Unit  3:  Higher  Order  Equations



Semester:  24  –  28  Days   Year  Round:  48  –  56  Days  



Unit  4:  Topics  in  Geometry



Semester:  9  –  13  Days   Year  Round:  18  –  26  Days



Date  Created:  



May  2015  



Board  Approved  on:  



June  2015  
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