INTEGRATED ALGEBRA/GEOMETRY/STATISTICS 3
LENGTH OF TIME: 

every day for one semester
GRADE LEVEL: 

10
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.  Investigate the characteristics of quadrilaterals and the mechanical uses of quadrilateral linkages. (PA Std 2.4.11.B, 2.9.11.A, 2.9.11.C, 2.9.11.G, 2.10.11.B) 

5.  Investigate ways that triangles are used to maintain rigidity in structures with one side of variable length (PA Std 2.4.11.E, 2.9.11.G, 2.9.11.I)

6.   Explore properties and applications of the sine, cosine, and tangent ratios for the length of sides of right triangles (PA Std 2.4.11.A, 2.4.11.B, 2.4.11.E, 2.9.11.A, 2.9.11.I, 2.10.11.B)

7.   Explore the characteristics of circles and relate circles to rotating objects, angular velocity, and the graphs of trigonometric functions (PA Std 2.4.11.B, 2.4.11.E, 2.9.11.I, 2.10.11.B)

8.   Use simulation to construct frequency distributions for waiting-time situations when trials are independent, and to recognize the shape as skewed to the right (PA Std 2.7.11.D, 2.7.11.E)

9.   Identify when trials are independent and to recognize rare events.  (PA Std 2.7.11.A, 2.7.11.D, 2.7.11.E)

10. Review finding the mean of a frequency distribution and finding the probabilities of events associated with rolling a pair of dice.  (PA Std 2.7.11.A, 2.7.11.D)

11. Develop an understanding of and the ability to solve problems involving multiple-variable relations (including trigonometric relations) where one equation relates more than two variables (PA Std 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.A, 2.8.11.B, 2.8.11.D, 2.10.11.B) 

12. Develop the ability to solve multiple-variable equations for one variable in terms of the other variables (PA Std 2.1.11.A, 2.5.11.A, 2.5.11.B, 2.5.11.C, 2.5.11.D, 2.8.11.N) 

13. Model situations with systems of equations and inequalities where two or more output variables are related to the same input variable, and to apply those systems to solve problems (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.B, 2.8.11.D, 2.8.11.G, 2.8.11.H, 2.8.11.I) 

14.  Recognize the differences between, as well as the complementary nature of, inductive and deductive reasoning (PA Std 2.4.11.A, 2.4.11.B) 

15. Develop some facility in producing deductive arguments in geometric situations and to use a variety of conditions relating to triangles, lines, and quadrilaterals to prove the correctness of related geometric statements or provide counterexamples. (PA Std 2.4.11.A, 2.4.11.B, 2.5.11.B, 2.5.11.C, 2.5.11.D, 2.9.11.B, 2.9.11.C, 2.9.11.D) 

16. Know and be able to use the relations among the angles formed when two lines intersect and to use the necessary and sufficient conditions for two lines to be parallel  (PA Std 2.1.11.A, 2.4.11.B2.5.11.B, 2.5.11.C, 2.5.11.D)

17. Know and be able to use triangle similarity and congruence theorems  (PA Std 2.1.11.A, 2.4.11.B, 2.5.11.B, 2.5.11.C, 2.5.11.D, 2.9.11.B, 2.9.11.C, 2.9.11.D)

18.  Know and be able to use the necessary and sufficient conditions for quadrilaterals to be (special) parallelograms  (PA Std 2.1.11.A, 2.4.11.B, 2.5.11.C, 2.5.11.D, 2.9.11.B, 2.9.11.C, 2.9.11.D)

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

2.7
Probability and Predictions

2.8
Algebra and Functions

2.9
Geometry

2.10
Trigonometry

PERFORMANCE ASSESSMENTS:

Students will demonstrate achievement of the standards by:

1. Ongoing teacher observations  (Course Standards 1-18)

2. Daily homework assignments  (Course Standards 2-18)

3. Contribution to group and whole-class discussions (Course Standards 1-18)
4. Class work activities  (Course Standards 1-18)

5. Oral presentations  (Course Standards 1-18)

6. Performance assessments (Course Standards 1-18)

7. Quizzes  (Course Standards 3-18)

8. In-class unit assessments  (Course Standards 3-18)

9. End-of-semester examinations  (Course Standards 3-18)

DESCRIPTION OF COURSE:

Integrated Algebra/Geometry/Statistics 3, IAGS 3 continues the student’s progress through the four-year unified 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 themes are data, representation, shape, and change.  
TITLES OF UNITS:

1. Course 2 Unit 6 Geometric Form and Its Function    22 days
Geometric Form and Its Function develops student ability to model and analyze physical phenomena with triangles, quadrilaterals, and circles and to use these shapes to investigate trigonometric functions, angular velocity, and periodic change. Topics include parallelogram linkages, pantographs, similarity, triangular linkages (with one side that can change length); sine, cosine, and tangent ratios, indirect measurement; angular velocity, transmission factor, linear velocity; periodic change, radian measure, period, amplitude, and graphs of trigonometric models of the form y = A sin (Bx) or y = A cos (Bx).

2. Course 3 Unit 1 Multiple-Variable Models    20 days
Multiple-Variable Models develops student ability to construct and reason with linked quantitative variables and relations involving several variables and several constraints.  Topics include formulas, including the Law of Sines and the Law of Cosines, relating several variables by a single equation; systems of equations with several dependent variables or constraints; patterns of change in one or more variables in response to changes in the others; solution of systems of equations and inequalities; and linear programming.
3. Course 3 Unit 3 Symbol Sense and Algebraic Reasoning   20 days
Symbol Sense and Algebraic Reasoning develops student ability to represent and draw inferences about algebraic relations and functions using symbolic expressions and manipulations.  Topics include formalization of function concept, notation, domain, and range; use of polynomial, exponential, and rational expressions to model relations among quantitative variables, field properties of real numbers and their application to expression of algebraic relations in equivalent forms and to solution of equations and inequalities by methods including factoring and the quadratic formula; and algebraic proof.

4. Course 3 Unit 4 Shapes and Geometric Reasoning     13 days
Shapes and Geometric Reasoning introduces students to formal reasoning and deduction in geometric settings. Topics include inductive and deductive reasoning, counterexamples, the role of assumptions in proof; conclusions concerning supplementary and vertical angles and the angles formed by parallel lines and transversals; conditions insuring similarity and congruence of triangles and their application to quadrilaterals and other shapes, and necessary and sufficient conditions for parallelograms.

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 2, Part B, Arthur Coxford et al, Glencoe/McGraw-Hill, 2003.

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

4. Teacher/References/Texts: Contemporary Mathematics in Context, A Unified Approach, Course 2, Part B, Arthur Coxford et al, Glencoe/McGraw-Hill, 2003.

5. Teacher/References/Texts: Contemporary Mathematics in Context, A Unified Approach, Course 3, 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 2 Calculator Software: SHORTCUT calculator software.

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