INTEGRATED ALGEBRA/GEOMETRY/STATISTICS 4
LENGTH OF TIME: 

every day for one semester
GRADE LEVEL: 

11
COURSE STANDARDS:

Students will:

1. Work productively in collaborative groups. 
2. Investigate mathematical ideas through experimenting, by making conjectures and by justifying conclusions using mathematically correct communication styles. (PA Std 2.2.11.F, 2.4.11.A, 2.4.11.B, 2.4.11.E, 2.5.11.A, 2.5.11.B, 2.5.11.C, 2.5.11.D)

3. Solve real-world problems, both routine and non-routine, and communicates the process and the solution using correct mathematical terminology and procedures. (PA Std 2.2.11.F, 2.4.11.E, 2.5.11.A, 2.5.11.B, 2.5.11.C, 2.5.11.D)  

4. Describe the table and graph patterns expected in linear, direct power, inverse power, exponential, sine, cosine, absolute value, and square root models, given the corresponding algebraic rules in function form.  (PA Std 2.1.11.A, 2.8.11.A, 2.8.11.J, 2.8.11.P, 2.8.11.Q, 2.8.11.R, 2.8.11.T)  

5. Identify a function as a variation of a basic family of functions.  (PA Std 2.1.11.A, 2.8.11.J, 2.8.11.Q, 2.8.11.R, 2.8.11.S, 2.8.11.T)  

6. Recognize how the patterns in graphs, tables, and rules of functions relate to the transformed graphs, tables, and rules. (PA Std 2.1.11.A, 2.8.11.A, 2.8.11.J, 2.8.11.Q, 2.8.11.R, 2.8.11.S, 2.8.11.T)  

7. Write function rules which are reflections across the x-axis, translations, or stretches (or combinations of these transformations) of basic functions. (PA Std 2.1.11.A, 2.8.11.D, 2.8.11.E, 2.8.11.J, 2.8.11.Q, 2.8.11.T)  

8. Apply all of the transformations above as they relate to real-world situations.  (PA Std 2.2.11.A, 2.2.11.C, 2.4.11.E, 2.5.11.A, 2.5.11.B, 2.5.11.C, 2.5.11.D, 2.8.11.D, 2.8.11.J, 2.8.11.Q, 2.8.11.R)  

9. Use iteration and recursion as tools to represent, analyze, and solve problems involving sequential change. (PA Std 2.1.11.A, 2.2.11.A, 2.4.11.E, 2.5.11.A, 2.5.11.B, 2.5.11.C, 2.5.11.D, 2.8.11.C, 2.8.11.D, 2.8.11.Q)  

10. Formalize and consolidate previous study of NOW-NEXT equations, particularly through the use of subscript notation and the introduction of recursive formulas.  (PA Std 2.1.11.A, 2.8.11.C, 2.8.11.D, 2.8.11.Q)  

11. Understand and apply arithmetic and geometric sequences and series. (PA Std 2.1.11.A, 2.2.11.A, 2.4.11.E, 2.5.11.A, 2.5.11.B, 2.5.11.C, 2.5.11.D, 2.8.11.C, 2.8.11.D, 2.8.11.Q, 2.11.11.D)   

12. Understand and apply the method of finite differences.  (PA Std 2.1.11.A, 2.8.11.C, 2.8.11.D, 2.8.11.Q, 2.11.11.D)  

13. Explore functions iteration and, in the process, informally introduce function composition.  (PA Std 2.1.11.A, 2.8.11.C, 2.8.11.D, 2.8.11.Q)    

14. Understand and apply recursive formulas, particularly combined recursive formulas of the form An = rA(n – 1) + b.  (PA Std 2.1.11.A, 2.2.11.A, 2.4.11.E, 2.5.11.A, 2.5.11.B, 2.5.11.C, 2.5.11.D, 2.8.11.C, 2.8.11.D, 2.8.11.Q)   

15. Review linear, exponential, and polynomial models from a recursive perspective.  (PA Std 2.1.11.A, 2.8.11.C, 2.8.11.D, 2.8.11.Q)   

16. Estimate the rate of change for a variety of quantities using tables of numerical data, graphical representations, and symbolic rules and to develop student ability to relate the rate of change in a quantity to the graph of that quantity.  (PA Std 2.1.11.A, 2.2.11.A, 2.8.11.A, 2.8.11.Q, 2.11.11.C)  

17. Recognize that the graphs of many nonlinear functions “look” linear when zoomed in around a point; and thus the rate of change at a point for a nonlinear function can be approximated with the rate of change for a linear function.  (PA Std 2.11.11.C)  

18. Estimate the net change in a quantity whose rate function is given in graphical, tabular, and symbolic forms using systematic approximations to its rate-of-change function and geometric considerations.  (PA Std 2.1.11.A, 2.2.11.A, 2.2.11.F, 2.8.11.Q, 2.11.11.C, 2.11.11.E)  

19. Estimate net change in a quantity by systematically approximating areas or using integrals in conjunction with a calculator or computer integration tool.  (PA Std 2.1.11.A, 2.2.11.A, 2.2.11.F, 2.8.11.Q, 2.11.11.C, 2.11.11.E)  

20. Describe and use the concept of vector in mathematical, scientific, and everyday situations.  (PA Std 2.1.11.A, 2.2.11.A, 2.4.11.E, 2.5.11.A, 2.5.11.B, 2.5.11.C, 2.5.11.D, 2.8.11.J, 2.8.11.R, 2.9.11.I)  

21. Represent vectors geometrically and to operate on geometric vectors.  (PA Std 2.1.11.A, 2.8.11.J, 2.8.11.R, 2.9.11.I)  

22. Describe, represent, and use vector components synthetically and analytically.  (PA Std 2.1.11.A, 2.2.11.A, 2.4.11.E, 2.5.11.A, 2.5.11.B, 2.5.11.C, 2.5.11.D, 2.8.11.J, 2.8.11.R, 2.9.11.I)  

23. Use vector concepts to represent linear, projectile, circular and elliptical motions in a plane parametrically.  (PA Std 2.1.11.A, 2.2.11.A, 2.4.11.E, 2.5.11.A, 2.5.11.B, 2.5.11.C, 2.5.11.D, 2.8.11.J, 2.8.11.R, 2.9.11.I)    

24. Analyze motions (linear, projectile, circular, and elliptical) using parametric models.  (PA Std 2.1.11.A, 2.2.11.A, 2.4.11.E, 2.5.11.A, 2.5.11.B, 2.5.11.C, 2.5.11.D, 2.8.11.J, 2.8.11.R, 2.9.11.I)    

25. Explore, understand, and represent inverse relationships in algebraic and numerical settings.  (PA Std 2.1.11.A, 2.8.11.A, 2.8.11.N, 2.8.11.Q)

26. Understand when a function has an inverse and to produce and use inverses for y = ax + b and y = a(bx).  (PA Std 2.1.11.A, 2.8.11.N, 2.8.11.O, 2.8.11.R)

27. Understand the inverse relationship between logarithms and exponents, and to use this relationship to simplify complex computations and solve exponential equations.  (PA Std 2.1.11.A, 2.8.11.N, 2.8.11.Q)

28. Linearize bivariate (x, y) data by transforming one or both variables.  (PA Std 2.1.11.A, 2.8.11.A, 2.8.11.Q)

29. Use linearizing as a tool in finding an appropriate model of bivariate data.  (PA Std 2.1.11.A, 2.2.11.A, 2.4.11.E, 2.5.11.A, 2.5.11.B, 2.5.11.C, 2.5.11.D, 2.8.11.D, 2.8.11.J, 2.8.11.R)

RELATED PA ACADEMIC STANDARDS FOR MATHEMATICS
2.1
Numbers, Number Systems and Number Relationships
2.2
Computation and Estimation

2.4
Mathematical Reasoning and Connections

2.5
Mathematical Problem Solving and Communication

2.8
Algebra and Functions

2.9
Geometry

2.11
Concepts of Calculus

PERFORMANCE ASSESSMENTS:

Students will demonstrate achievement of the standards by:

1. Ongoing teacher observations  (Course Standards 1-29)

2. Daily homework assignments  (Course Standards 2-29)

3. Contribution to group and whole-class discussions (Course Standards 1-29)
4. Class work activities  (Course Standards 1-29)

5. Oral presentations  (Course Standards 1-29)

6. Performance assessments (Course Standards 1-29)

7. Quizzes  (Course Standards 3-29)

8. In-class unit assessments  (Course Standards 3-29)

9. End-of-semester examinations  (Course Standards 3-29)

DESCRIPTION OF COURSE:

Integrated Algebra/Geometry/Statistics 4, IAGS 4 continues the student’s progress through the four-year curriculum by extending their studies in each strand (algebra and functions, statistics and probability, and geometry and trigonometry).  The strands are connected by ideas such as symmetry, matrices, functions, and data analysis and curve fitting, and are also connected across units by mathematical habits of mind such as visual thinking, recursive thinking, searching for and explaining patterns, making and checking conjectures, reasoning with multiple representations, inventing mathematics, and providing convincing arguments and proofs. The strands are united further by themes of data, representation, shape, and change.  
TITLES OF UNITS:

1.  Course 3 Unit 6 Families of Functions    20 days

Families of Functions reviews and extends student ability to recognize different function patterns in numerical and graphical data and to interpret and construct appropriate symbolic representations modeling those data patterns.  Topics include review of linear, polynomial, exponential, rational, and trigonometric functions (including effects of parameters on numeric and graphic patterns); and construction of function rules for function tables and graphs that are transformations of basic types (translation, reflection, stretch).

2.  Course 4 Unit 3 Logarithmic Functions and Data Models    22 days

Logarithmic Functions and Data Models develops student understanding of logarithmic functions and their use in modeling and analyzing problem situations and data patterns.  Topics include inverses of functions; logarithmic functions and their relation to exponential functions, properties of logarithms, equation solving with logarithms; logarithmic scales and re-expression, linearizing data, and fitting models using log and log-log transformations.
3.  Course 4 Unit 6 Polynomial and Rational Functions     20 days
Polynomial and Rational Functions extends student ability to use polynomial and rational functions to represent and solve problems from real-world situations while focusing on symbolic and graphical patterns.  Topics include factored and expanded symbolic forms, computational complexity, connections between symbolic and graphical representations, multiplicity of zeroes, end behavior; Factor Theorem, Remainder Theorem, complex numbers and their use in the solution of polynomial equations, Fundamental Theorem of Algebra; equivalent forms of rational expressions; and asymptotes.

4.  Course 4 Unit 1 Rates of Change     24 days

Rates of Change develops student understanding of the fundamental concepts underlying calculus and their applications.  Topics include average and instantaneous rates of change, derivative at a point and derivative functions, accumulation of continuously varying quantities by estimation, the definite integral, and intuitive development of the fundamental theorem of calculus.

5.  Course review and assessment     4 days
SAMPLE INSTRUCTIONAL STRATEGIES:

1. Use of guiding questions, learning for understanding through problem solving and investigations.

2. Direct instruction/lecture

3. Extended problems and long-term, open-ended investigations.

4. Student-centered classrooms.

5. Cooperative learning techniques, group learning
6. Use of graphing calculator and computer technology.

7. Monitoring the writing process, including process and solution.

8. Teacher and peer editing of writing and presentation pieces.

MATERIALS:

1. TI-82, TI-83 or TI-83 Plus Graphing Calculators.

2. Student Text: Contemporary Mathematics in Context, A Unified Approach, Course 3, Part B, Arthur Coxford et al, Glencoe/McGraw-Hill, 2003.

3. Student Text: Contemporary Mathematics in Context, A Unified Approach, Course 4, Part A, Arthur Coxford et al, Glencoe/McGraw-Hill, 2003.

4. Teacher/References/Texts: Contemporary Mathematics in Context, A Unified Approach, Course 3, Part B, Arthur Coxford et al, Glencoe/McGraw-Hill, 2003.

5. Teacher/References/Texts: Contemporary Mathematics in Context, A Unified Approach, Course 4, Part A, Arthur Coxford et al, Glencoe/McGraw-Hill, 2003.

6. Course 3 Materials:

Graph paper, uncooked vermicelli, linguini, or fettuccini pasta paper cup paper clips newspaper pennies or fishing weights electronic balance (optional), linkage strips (plastic or cardboard) that allow 12 cm and 16 cm lengths colored pens or pencils small bags of M & M's chocolate candies scissors rulers with inch and millimeter markings.

7. Course 4 Materials:

Graph paper, 53 beads or counters of one color and 22 beads or counters of a different color terrain models (constructed from shoe box, newspaper, aluminum foil, plaster of paris) and bamboo skewers three-dimensional axis (constructed from Tower of Hanoi game watch with second hand for timing optional: CBL optional: globe optional: set of dominoes optional: model of a cone illustrating the conic sections optional: three-dimensional graphing software or calculator, nautical mile rulers (see Master 39) centimeter ruler protractor chalk or tape semi-log graph paper (see Master 67) 4 index cards.

8. Course 3 Calculator Software: Preferential Voting calculator software, Sampling calculator software.

9. Course 4 Calculator Software: Spreadsheet computer or calculator software.

METHODS OF ASSISTANCE AND ENRICHMENT:

1. Internet

2. PSSA materials and performance assessments

3. T: drive teacher developed resources

PORTFOLIO DEVELOPMENT:

For each unit:

1. Selection of pieces that help to explain the unit.

2. Selection of projects that help to explain the unit.

METHODS OF EVALUATION:

Students are assessed on specific content attainment through the use of quizzes, in-class exams and take-home exams.  Students are given pre-assessments for various lessons and investigations and are also assessed informally to direct future instructional activities.

INTEGRATED ACTIVITIES:

1. Concepts

Interactive activities to develop interpersonal communication skills:


Message formation


Listening for Understanding

2. Communication

Writing reports on activities/investigations, explorations and problem solving summaries.

Oral presentations

3. Thinking/Problem Solving

Peer review of written documents and presentations

Critiquing other students work

4. Application of Knowledge

Oral presentations

Written documents

5. Interpersonal Skills

Working together with peers to solve problems, complete investigations, edit presentations, and produce written documents.

Peer tutoring

IAGS 4 – semester
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