INTEGRATED ALGEBRA/GEOMETRY/STATISTICS 1 - SEMESTER
LENGTH OF TIME: 

Every day for one semester
GRADE LEVEL: 

9
COURSE STANDARDS:

Students will:

1.  Works productively in collaborative groups. 
2.  Investigates 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.  Solves 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.  Uses various graphical displays of data to uncover important patterns in the data set and interprets these patterns in the real-world context: including stem-and-leaf plots, bar graphs, number line plots, histograms, and box plots.  (PA Std. 2.6.8.A, 2.6.8.E, 2.6.8.F)

5.  Summarizes and interprets sets of data using measures of center (mean, median and mode) and variability (percentiles, interquartile range and mean absolute deviation) in real-world contexts.  (PA Std 2.6.8.A, 2.6.11.A)   

6.  Compares sets of data using scatterplots and the line y = x, and interprets these comparisons for the real-world contexts that gave rise to the data. (PA Std 2.8.11.A, 2.6.8.C)

7.  Recognizes the rich variety of situations in which quantities vary in relation to each other: identifies key variables in the situation to be modeled, collects data that will suggest the pattern relating those variables and identifies the appropriate algebraic model for the situation. (PA Std 2.2.11.F, 2.4.11.E, 2.6.11.C, 2.8.11.A, 2.8.11.B, 2.8.11.Q, 2.8.11.R, 2.8.11.T)             

8.  Represents relations among variables in several ways – using tables of numerical data, coordinate graphs, symbolic rules (including recursive and implicit), and verbal descriptions – and interprets data presented in any one of those forms.  (PA Std 2.1.11.A, 2.2.11.C, 2.2.11.F, 2.4.11.E, 2.6.11.C, 2.8.11.A, 2.8.11.D, 2.8.11.E, 2.8.11.Q, 2.8.11.R)  

9.  Recognizes the important patterns of change in single variables and related variables and makes predictions that go beyond the data (extrapolations and interpolations). (PA Std 2.1.11.A, 2.2.11.F, 2.4.11.E, 2.6.11.D)

10.  Recognizes and describes patterns in tables and graphs of data from real-world situations and models the data with linear equations, including linear regression models and systems of linear equations. (PA Std 2.2.11.C, 2.2.11.F, 2.6.11.C, 2.8.11.A, 2.8.11.B, 2.8.11.D, 2.8.11.H, 2.8.11.K, 2.8.11.M, 2.8.11.Q, 2.8.11.R)

11.  Writes equations in the form y = a + bx to model linear patterns in graphs, numerical data, various real-world situations, and when given the slope and y-intercept. (PA Std 2.1.11.A, 2.2.11.A, 2.8.11.D, 2.8.11.L, 2.8.11.R)

12.  Uses table, graph, or symbolic representations of linear models to answer questions about modeled situations: (1) Find y for a given x; (2) Find x for a given y (i.e. solve equations and inequalities); and (3) Describe the rate at which y changes as x changes. (PA Std 2.1.11.A, 2.2.11.A, 2.2.11.F, 2.6.11.D, 2.8.11.C, 2.8.11.D, 2.8.11.K, 2.8.11.N, 2.8.11.Q)

13.  Uses geometric shapes and their properties to make sense of various situations involving data, change, and chance.   (PA Std 2.1.11.A, 2.2.11.A, 2.2.11.F, 2.8.11.A, 2.8.11.A, 2.8.11.C, 2.8.11.M, 2.9.11.C, 2.9.11.H, 2.9.11.I, 2.9.11.J; 2.9.8.C, 2.9.8.D, 2.9.8.H, 2.9.8.J)

14.  Uses visualization to interpret and reason about space and plane situations.  (PA Std 2.4.11.B, 2.8.11.A, 2.8.11.C, 2.9.11.C, 2.9.11.H, 2.9.11.I, 2.9.11.J; 2.9.8.C, 2.9.8.D, 2.9.8.H, 2.9.8.J)

15.  Classify, construct, and sketch models of space- and plane-shapes. (PA Std 2.3.11.B, 2.9.11.C, 2.9.11.I, 2.9.11.J; 2.9.8.C, 2.9.8.D, 2.9.8.H, 2.9.8.J)

16.  Uses plane- and space-shapes to model real-life situations.  (PA Std 2.1.11.A, 2.2.11.A, 2.2.11.F, 2.9.11.C, 2.9.11.H, 2.9.11.I, 2.9.11.J; 2.9.8.C, 2.9.8.D, 2.9.8.H, 2.9.8.J) 

17.  Finds appropriate measures (perimeter, area, volume) of plane- and space-shapes in problem situations. (PA Std 2.1.11.A, 2.2.11.A, 2.2.11.F, 2.9.11.I)

18.  Classifies polygons and analyze their properties.  (PA Std 2.9.11.C, 2.9.11.H, 2.9.11.J; 2.9.8.C, 2.9.8.D, 2.9.8.H, 2.9.8.J)

19.  Identifies and explains different kinds of symmetry for plane- and space-shapes. (PA Std 2.9.11.C, 2.9.11.H, 2.9.11.J; 2.9.8.C, 2.9.8.D, 2.9.8.H, 2.9.8.J)

20.  Recognizes and give examples of situations in which exponential models are likely to match the patterns of change that are observed or expected, and applies model-recognition skills to information given in data tables, graphs, or verbal descriptions of related changing variables.  (PA Std 2.2.11.C, 2.2.11.F, 2.4.11.E, 2.6.11.C, 2.8.11.A, 2.8.11.B, 2.8.11.D, 2.8.11.M, 2.8.11.Q, 2.8.11.R)                  

21.  Write exponential rules to match patterns of change in exponential model situations, including rules in the “y =…” and “NOW-NEXT” forms.  (PA Std 2.2.11.C, 2.4.11.E, 2.6.11.C, 2.8.11.A, 2.8.11.D, 2.8.11.R)

22.  Use exponential rules and graphing calculators or computer software to produce tables and graphs to answer questions about exponential change of variables.  (PA Std 2.1.11.A, 2.2.11.F, 2.4.11.E, 2.6.11.D, 2.8.11.N, 2.8.11.Q, 2.8.11.R)

23.  Interprets an exponential function rule in order to sketch or predict the shape of its graph and the pattern of change in tables of values.  (PA Std 2.2.11.F, 2.8.11.A, 2.8.11.N, 2.8.11.Q, 2.8.11.R, 2.8.11.S)               

24.  Describe major similarities and differences between linear and exponential pattern of change. (PA Std 2.2.11.F, 2.4.11.E, 2.6.11.C, 2.8.11.A, 2.8.11.D, 2.8.11.E, 2.8.11.M, 2.8.11.R, 2.8.11.S, 2.8.11.T)                                  

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. Daily Homework Assignments  (all course standards)

2. Contribution to Group and Whole-class Discussions (all course standards)
3. Class work Activities  (all course standards)
4. Oral Presentations  (all course standards)

5. Quizzes  (all course standards)

6. Unit Assessments  (all course standards)

7. End-of-Semester Examinations  (all course standards)

8. Portfolios and Math Toolkit (all course standards)
9. 
C1 U1 p 29 Extending #1 Choose a topic to survey (i.e. the amount of money people carry with them) and take a survey of 30 people.  Make a number line plot or histogram of the data.  Analyze the data and the graph in order to write a paragraph describing the topic and the results.  Discuss how accurate you think the answers are.  (Course standards 3, 4)

10. 
C1 U1 p 56 Modeling #3  Given a table of information including types of chocolate, the price, the size and the cost per ounce, construct a stem-and-leaf plot and a box and whisker plot.  Use the data and the graphs to determine “the best value”, look for outliers and determine percentiles.  Compare the types of information you can get from each plot and discuss what types of data are most reasonable to plot.  (Course standards 3, 4 & 5)

11. 
C1 U2 p 118 Organizing 2 Given a bank balance, a time period and different interest rates, calculate the balance over the time period for three different percentages rates. Sketch graphs of the balance over time for the different interest rates on the same axes.  Examine the pattern if the withdrawals equal the interest earned.  Relate the graphs and the NOW-NEXT equations for each.  (Course standards 3, 7, 8)

12. 
C1 U2 p 132 Modeling 1 Find the expenses, income and profit for a high school fundraiser selling fruit bars for varying number of bars sold.  Write the recursive and implicit rules for calculating profit.  Use the rules to produce a table and graph of profits based on the number sold.  Find the break-eve point in sales and describe the overall relation. (Course standards 3, 7, 8, 9)

13. 
C1 U2 p 148 Modeling 3 Given rules for the upward velocity and the height of a golf ball as a function of seconds, find values for velocity and height at different times.  Make tables and graphs of the (time, velocity) and (time, height) data and use them to estimate maximum height, the velocity at that height, when the ball hits the ground and how fast it is going when it hits the ground.  Describe the change in velocity and height.  (Course standards 3, 7, 8, 9)

14. 
C1 U2 p 151 Organizing 5 Given a cube with side length L, write expressions and equations for area of a face and the total surface area of a cube.  Find the dimensions that result in a specified total surface area and explain how you would fid the solution in a table or a graph.  (Course standards 2, 8)

15. 
C1 U3 L2 Inv 1 Activity 6 and 7 p186. From a graph of two lines, describe how the y-intercepts appear in tables, NOW-NEXT, and equations with (x, y).  Find the slope of each graph, then explain how the slopes appear in tables, NOW-NEXT, and equations with (x, y).  Using (weight, length) linear models, describe how are graphs related with same slope and how graphs with same y-intercept and different slopes are related. (Course standards 2, 11)

16.   C1 U3 p 189 Modeling 3 Given a table of Jose’s declining bank balance over 9 weeks, make a scatterplot with a line of best fit. Write the equation for the linear model and use it to predict balances.  Describe how patterns in tables, graphs and the equation are related to each other and the problem. (Course standards 3, 10, 11, 12)

17.   C1 U3 p 203-204 Modeling 4 & 5 Given a table of median incomes for men and women for seven different years, look for patterns and compare men to women’s income.  Use the given scatterplot and line of best fit for the women’s data to write the equation for the line and then use it to estimate incomes for various years.  Compare their line to the linear regression model on the calculator.  Find the linear regression model for the men’s data and then use it to estimate incomes for various years.  Compare the women’s models and estimates to the men’s.  (Course standards 3, 10, 11) 

18. 
C1 U5 p337-338 Organizing #4  Given the 1st three elements in a sequence of “staircases”, sketch the next two and then try to determine how to find the number of blocks in each staircase without counting.  Then write an expression for the nth staircase.  Describe the symmetry planes.  Form prisms by combining pairs of staircases and use the observations to develop a formula for predicting the number of blocks in the staircase based on the number of blocks across the bottom.  Use the formula to find number of blocks and number of blocks in the bottom row.  Also experiment with combining two consecutive staircases.  (Course standards 2, 3, 13, 14, 15)

19. 
C1 U5 p366-367 Modeling #2  Given fencing (twenty 90-cm sections) and with using an existing wall, make a table of dimensions and areas of possible gardens.  Find the dimensions of the garden with the largest area.  How does the situation change with fifteen 120-cm sections.  Analyze other factors that might influence the dimensions of the garden.  (Course standards 2, 3, 13, 14, 15, 16, 17)

20. 
C1 U5 p377 Modeling #1  Given that you need to build a silo with a volume of 20,000 cubic feet for the cylinder portion and given a square piece of land 20 feet on each side, decide whether or not a silo with diameter 18 feet and height 55 feet would meet the criteria.  Make a table of (diameter, height) data, diameters are integers ranging from 16 to 21 feet, that meet the volume criteria.  Use the calculations from the table to find silos that will meet a less than 75 feet height limit.  (Course standards 2, 3, 13, 14, 15, 16, 17)

21. 
C1 U5 p416-417 Looking Back #1  Given a net for a decorative box (4 x 5 x 10 cm), name the space-shape, make a paper model, sketch 3-D, describe symmetries, name each face and describe their symmetries, find the surface area and find the volume.  Find the longest pencil that will fit in the box.  Draw a different net for the same space-shape.  (Course standards 2, 3, 13, 14, 15, 16, 17, 18, 19)

22.   C1 U6 p 432 Modeling #1  Given a single bacterium doubling every 15 minutes, find number of bacteria after various times.  Write NOW…NEXT and y = equations for 15-minute intervals.  Use rules to predict number if bacteria after 3 hours and describe the pattern of change, then repeat for other number of hours.  (Course standard 3, 20, 21, 22)

23.   C1 U6 p 449-450 Modeling #3  Given 100 mg of a steroid in which 90% says in the body one day later, and each day after, analyze the pattern of that drug by making a table and a plot.  Write 2 equations showing the amount of steroids after x number of days.  Use the rule to estimate the amount left after a given number of days and estimate the half-life.  How long would it take to have 1% of the original amount left?  (Course standard 3, 20, 21, 22) 

24.   C1 U6 p 457-458 Modeling #1  Examine a benefactor plan with initial investment of $5000 earning 5% interest per year.  Make a table and a graph for 18 years.  Compare the original to the balances if an initial deposit of $10,000 was made for after 18 years.    Compare the original to the balances if the interest rate was 10% for after 18 years.  Explain the results of these changes.  (Course standard 3, 20, 21, 22, 23)

25.   C1 U6 p 469-470 Modeling #5  Given projected nursing home population data, find linear and exponential models to fit the data.  Explain what the parts of each type of equation indicate about the projected patterns of change.  Choose the best model and use it to project the number of elderly in nursing homes when you are 80 years old.  (Course standard 3, 20, 21, 22, 23, 24) 

(alternate to #25 M5) 25.   C1 U6 p 470-471 Modeling #6  Given data about African black rhino populations, make a scatterplot and find an exponential model to fit the data.  Use the model to project future populations and to predict when the population will fall below a given number.  Find a linear model for the data, then given additional data, decide which model fit the data the best.  Also interpret factors for breaks in the data.  .  (Course standard 3, 20, 21, 22, 23, 24)  

DESCRIPTION OF COURSE:

Integrated Algebra/Geometry/Statistics 1, IAGS 1, is the student’s introduction to a four-year unified curriculum and is designed to meet the needs of students preparing to enter college upon graduation.  Throughout the entire curriculum, each course features “strands” of algebra and functions, statistics and probability, and geometry and trigonometry.  Each of these strands is developed within focused units connected by fundamental ideas such as symmetry, matrices, functions, and data analysis and curve fitting.  The strands also are 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 fundamental themes of data, representation, shape, and change.  The Algebra and Functions strand develops student ability to recognize, represent, and solve problems involving relations among quantitative variables. Central to the development is the use of functions as mathematical models. The key algebraic model in IAGS 1 is linear and exponential; however, students are introduced to power, and rational functions. Each algebraic model is investigated in at least four linked representations—verbal, graphic, numeric, and symbolic—with the aid of technology. Attention is also given to modeling systems of equations and to symbolic reasoning and manipulation.  The primary role of the Statistics and Probability strand in this course is to develop student ability to analyze data intelligently and to recognize and measure variation.  Graphical methods of data analysis and experience with the collection and interpretation of real data are featured. The primary goal of the Geometry and Trigonometry strand is to develop visual thinking and student ability to construct, reason with, interpret, and apply mathematical models of patterns in visual and physical contexts. The focus is on describing patterns with regard to shape, size, and location; representing visual patterns with drawings, predicting changes in shape; and organizing geometric facts and relationships through deductive reasoning.  
TITLES OF UNITS:

1. Course 1 Unit 1 Patterns in Data       11 days
The goal is to develop the student’s ability to make sense out of real-world data through use of graphical displays and summary statistics.  Topics include distributions of data and their shapes, as displayed in number line plots, histograms, box plots, and stem-and-leaf plots; scatterplots and association; plots over time and trends; measures of center, including mean, median, mode, and their properties; measures of variation, including percentiles, interquartile range, mean absolute deviation, and their properties; and transformations of data.
2. Course 1 Unit 2 Patterns of Change       13 days
The goal is to develop the student’s ability to recognize important patterns of change

among variables and to represent those patterns using tables of numerical data, coordinate

graphs, verbal descriptions, and symbolic rules.  Topics include coordinate graphs, tables, algebraic formulas (rules), relationships between variables, linear functions, nonlinear functions, and NOW-NEXT recurrence relations.
3. Course 1 Unit 3 Linear Models       22 days
This unit develops the student’s confidence and skill in using linear equations to model and solve problems in situations that exhibit constant (or nearly constant) rate of change or slope.

Topics include linear functions, slope of a line, rate of change, intercepts, the distributive property, linear equations (including y = a + bx and NOW-NEXT forms), solving linear equations and inequalities, using linear equations to model given data, and determining bestfit lines for scatterplot data.
4. Course 1 Unit 5 Patterns in Space and Visualization       25 days
This unit develops the student’s visualization skills and an understanding of properties of space-shapes, including symmetry, area, and volume.  Topics include two- and three-dimensional shapes, spatial visualization, perimeter, area, surface area, volume, the Pythagorean Theorem, polygons and their properties, symmetry, isometric transformations (reflections, rotations, translations, glide reflections), one-dimensional strip patterns, tilings of the plane, and the regular (Platonic) solids.

5. Course 1 Unit 6 Exponential Models       19 days
Unit 6 Exponential Models develops student ability to use exponential functions to model and solve problems in situations that exhibit exponential growth or decay.

Topics include exponential growth, exponential functions, fractals, exponential decay, recursion, half-life, compound growth, finding equations to fit exponential patterns in data, and properties of exponents.

SAMPLE INSTRUCTIONAL STRATEGIES:

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

2. Direct instruction/lecture

3. Team teaching.

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

5. Student-centered classrooms.

6. Cooperative learning techniques, group learning and peer tutoring.

7. Use of graphing calculator and computer technology.

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

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

10. Collaboration with other IMP professionals.

MATERIALS:

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

2. Student Text: Contemporary Mathematics in Context, A Unified Approach, Course 1, Part A, Arthur Coxford et al, Glencoe/McGraw-Hill, 2003.

3. Student Text: Contemporary Mathematics in Context, A Unified Approach, Course 1, Part B, Arthur Coxford et al, Glencoe/McGraw-Hill, 2003.

4. Teacher/References/Texts: Contemporary Mathematics in Context, A Unified Approach, Course 1, Part A, Arthur Coxford et al, Glencoe/McGraw-Hill, 2003.

5. Teacher/References/Texts: Contemporary Mathematics in Context, A Unified Approach, Course 1, Part B, Arthur Coxford et al, Glencoe/McGraw-Hill, 2003.

6. Course 1 Materials:  Graph paper, watch or clock with second hand, 20 black and 160 red checkers or other markers, tennis ball or softball, book of car values, dice, deck of cards, measuring tapes, meter sticks, string, rubber bands, fishing weights, 6 by 8 index cards or other small cardboard or Styrofoam pieces, small paperback books or other stackable objects, 75 10-cm straws, 27 12-cm straws, 6 16-cm straws (these can be made from 75 standard length straws), 150 precut pipe-cleaner sections (5-6 cm long), paper plates, popcorn kernels, thumbtacks, coffee stirrers, 5-6 cubes of modeling clay, Play-Doh or Styrofoam, 2 wire cheese cutters, interlocking cubes, transparent cubes, rulers with millimeter markings, colored pens or pencils, square dot paper, isometric dot paper, various size boxes (one per student), scissors, poster board, 1 coin, 200 pennies, 200 plastic spoons.

7. Course 1 Calculator Software:  TablePlot (TBLPLOT) calculator software, PERT calculator software, Collections (COLLECT) calculator software.
METHODS OF ASSISTANCE AND ENRICHMENT:

1. Guest teachers

2. Collaboration with Core-Plus Professionals and neighboring districts 

3. Internet

4. NCTM problem solving materials and activities

5. The New Standards projects and performance assessments

6. PSSA materials and performance assessments

PORTFOLIO DEVELOPMENT:

For each unit:

1. Data used in the unit.

2. Unit outlines

3. Mathematics Toolkit

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

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

METHODS OF EVALUATION:

At the time each activity/investigation, project or performance assignment is given, students receive detailed instructions, together with a scoring rubric.  Rubrics are tailor-made to the assignment.  In addition to scoring rubrics, peer editing is used to analyze written presentation pieces before they are graded.  Also, 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 1 semester
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