ALGEBRA I (academic and honors)

LENGTH OF TIME: 

one year

GRADE LEVEL: 

7-8

COURSE STANDARDS:

Students will:

1. Demonstrate number sense by using the basic operations of adding, subtracting, multiplying and dividing on real numbers including radicals.  (PA Std  2.1.8, 2.4.8d)

2. Represent and use numbers and variables in a variety of forms, connecting the concrete concepts with the abstract in practical and problem solving situations.  (PA Std 2.1.8

      b,c,e, 2.2.8a,b, 2.5.8a )

3. Show proficiency in the use of calculators including graphing calculators.  (PA Std 2.6.8f)

4. Identify and represent patterns as functions or relations.  (PA Std 2.8.8a)

5. Apply algebraic principles to analytic geometry problems dealing with a line and line relationships.  (PA Std  2.6.8b, 2.8.8b,h, 2.11.8b)

6. Evaluate and construct mathematical ideas by formulating equations to interpret given algebraic information. (PA Std 2.4.8a,b, 2.5.8b,d, 2.8.8c)

7. Use algebraic language and notation to communicate understanding in problem-solving situations.  (PA Std 2.8.8a,c,g)

8. Use problem solving strategies to solve problems involving the solution of linear equations, inequalities, absolute value quadratic equations (by factoring) and systems of equations (by graph, substitution, and addition methods).  (PA Std 2.5.8b, 2.8.8e)

9. Use geometric shapes and their properties to make sense of situations involving data, change, and chance.  (PA Std 2.3.8a, 2.9.8f,k, 2.10.8a,b)

10. Summarize and interpret sets of data using measures of center (mean, median, mode) and variability (percentiles, variability), and graphs in real-world contexts. (2.6.8a,c,e,f, 2.7.8c,e)

RELATED PA ACADEMIC STANDARDS FOR MATHEMATICS

2.1
Numbers, Number Systems and Number Relationships

2.2
Computation and Estimation

2.3
Measurement and Estimation

2.4
Mathematical Reasoning and Connections

2.5
Mathematical Problem Solving and Communication

2.6
Statistics and Data Analysis

2.7
Probability and Predictions

2.8
Algebra and Functions

2.9
Geometry

2.10
Trigonometry

2.11
Concepts of Calculus

PERFORMANCE ASSESSMENTS:

Students will demonstrate achievement of the standards by:

1. Using graphic representations and models of algebraic concepts such as fraction bars, integer charges, and algebra tiles and the number line.  (Course Standard 1, 2)

2. Using calculators to estimate and/or compute with all number sets and problem solving situations. (Course Standard 3)

3. Collecting data on various experiments and analyze graphic changes.  (Course Standard 5-10)

4. Showing connections between geometric shapes, algebraic concepts and patterns.  (Course Standard 5, 9)

5. Creating equations using variables to interpret and solve routine and non-routine problems.  (Course Standard 4, 6, 7, 8)

6. Using manipulatives to demonstrate integer operations.   (Course Standard 1)

7. Applying formulas to find area, perimeter, volume, interest, discount, commission, and taxes.  (Course Standard 2, 10)

8. Creating projects such as career posters, math games, crossword/number puzzles, and collages to make mathematics relevant.  (Course Standard 1-10)

9. Eighth grade project – charts, graphs, statistical information and interpretation (Course Standard 10)

10. Solving open-ended extended task problems.  (Course Standard 7, 8, 10)

DESCRIPTION OF COURSE:

This course develops conceptual and procedural knowledge by building upon Pre-algebra concepts with variables and equations while involving all of the number sets.  Students will be able to enhance critical thinking skills by synthesizing data and analyzing procedures to recognize relationships and problem solve in real world situations.

TITLES OF UNITS:

1. Exploring Expressions, Equations and Functions
            14 days

2. Exploring Rational Numbers


            16 days

3. Solving Linear Equations

                                    18 days

4. Using Proportional Reasoning                                          15 days

5. Graphing Relations and Functions

            13 days

6. Analyzing Linear Equations


            15 days

7. Solving Linear Inequalities

                        14 days

8. Solving Systems of Linear Equations and Inequalities
15 days

9. Exploring Polynomials




14 days

10. Using Factoring





12 days

11. Exploring Rational Expressions and Equations

13 days

12. Exploring Radical Expressions and Equations

12 days

SAMPLE INSTRUCTIONAL STRATEGIES:

1. Journal Writing

2. Cooperative Learning 

3. Calculators

4. Projects

5. Extra Credit Reports

6. Interdisciplinary units

MATERIALS:

1. Textbook– Algebra I - Integration, Applications, Connections  / Glencoe 1998

2. Manipulatives - supplied by Glencoe

3. Integer charges - (counters)

4. Algebra tiles

5. Probability manipulatives

6. Challenge cards

METHODS OF ASSISTANCE AND ENRICHMENT:

1. Tutoring by teacher

2. Peer tutoring - study group

3. Worksheets for review and enrichment

4. Projects and Reports

5. Honors - more theory, greater difficulty in problem solving

PORTFOLIO DEVELOPMENT:

1. Solution to open-ended question done as homework

2. Notes from an interview

3. Students' corrections of errors or misconceptions

4. Sketch made by students of his work with manipulatives

5. A math biography, student autobiography

6. Art work done by student

7. Daily journal

8. Draft, revised, final revisions of student work include writing, diagram

9. Description by teacher of a student activity - understanding a math concept.

METHODS OF EVALUATION:

1. Projects - rubrics set by criteria

2. Homework - completeness

3. Tests & quizzes

4. Interdisciplinary Units

5. Open-ended extended task assessments

INTEGRATED ACTIVITIES:

1.  Concepts 

-Real numbers - properties, variables & exponents, absolute value, numbers 


  theory.


-Equations & Inequalities - formulas, problem solving, geometry using real 


  numbers and set theory.


-Polynomials - exponent properties, multiply and factoring, rational expressions, 


  quadratic equations, applications and problem solving.


-Graphing- relations and functions, equations with 2 variables, slope, systems and


  problem solving.


-Radicals- adding, subtracting, multiplying, dividing, simplifying, square roots,


  Pythagorean theorem.

2.  Communication


-Listen and understand


-Respond orally and in writing


-Exchange information orally


-Read and use a variety of methods to make sense of texts


-Interpret information


-Produce, perform or exhibit work


-Construct meaning from

3.  Thinking/Problem Solving


-Analyze and observe


-Evaluation(variables)


-Compute, estimate, make critical judgments about, infer


-Apply the concepts of (processes)


-Formulate and solve problems (problem solving)


-Show relationships, draw conclusions


-Make predictions and decisions


-Synthesize


-Translate


-Recognize patterns

4.  Application of  Knowledge


-Use (formulas, problem solving)


-Evaluate(equations, inequalities)


-Relate (geometry, practical applications)


-Exhibit skills


-Examine and evaluate problems


-Demonstrate connections, relationships

5.  Interpersonal Skills 


-Demonstrate skills


-Work cooperatively


-Communicate effectively


-Work effectively with others
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