CSDE Model for Mathematics Curriculum Grade 8


	Grade Level Expectations      

Students will:
	Suggested Learning Activities  

 (* indicates fully developed lesson plan)
	Instructional Strategies and Considerations     

(Interventions, extensions and considerations for the teacher)
	Assessment Strategies      

 (CMT correlations and formative and summative assessments)
	District Correlations  (District specific learning goals, materials, strategies and assessments)

	Unit 1: Patterns in Number. This unit begins with a review of operations with integers. Students then explore patterns and use properties of numbers to develop algebraic reasoning and make generalizations. 


	Preassess student’s ability to compare, order and locate rational and common irrational numbers in addition to assessing their ability to operate with signed numbers.  
	

	2.1.1 Compare and order rational and common irrational numbers; e.g., 
-5, 1⁄16, -4½, (2, pi; and locate them on number lines, scales and coordinate grids.

 
	2.1.1 Have students create number lines with different scales for the board or overhead.  Give students various rational and common irrational numbers to place on the number lines.                                 
	2.1.1 Instructional Consideration:  This GLE builds on the Grade 7 GLE with the inclusion of common irrational numbers.  
	
	 

	
	2.1.1 Have students work in groups of four.  Provide two rational numbers to start play.  The first student to begin play must name a rational number between the two given numbers.  The next student must than name a rational number between the two lowest numbers of the three named.  The next student must then name a rational number between the two lowest numbers previously named.  Play continues until a mistake is made.  Groups might then demonstrate for the class the numbers used in play.  
	2.1.1 Intervention: For disputed answers, have students write down the decimal equivalent, using a calculator.  Write the three decimal answers vertically on graph paper to facilitate easier comparisons of each decimal place. 
	Assess: Have students explain in writing a strategy for finding a number between two given numbers.  

2.1.1 CMT: 4D. Locate points on number lines and scales, including fractions, mixed numbers, decimals and integers.

18C. Locate and draw points on four-quadrant coordinate grids.

4A. Order fractions and decimals including mixed numbers in context.

4B. Describe magnitude or order of mixed numbers, fractions and decimals in context.
	 

	2.2.5  Compute (using addition, subtraction, multiplication and division) and solve problems with positive and negative rational numbers.
	 
	2.2.5 Note: This GLE is predominantly to ensure fluency in computation. Present problems in context and multi-step problems. 
	2.2.5 CMT: 5A. Identify the appropriate operation or equation to solve a story problem.

5B. Write a story problem from an equation.

7A. Add and subtract three-, four- and five-digit whole numbers, money amounts and decimals.

7B. Multiply two- and three-digit whole numbers, money amounts and decimals by one- or two-digit numbers and decimals. Divide two- and three- digit whole numbers, money amounts and decimals by one-digit whole numbers and decimals.

8A. Add and subtract fractions and mixed numbers with reasonable and appropriate denominators.

8B. Multiply whole numbers and fractions by fractions and mixed numbers.

8C. Add or multiply positive and negative integers.

9A. Solve multistep problems involving fractions, mixed numbers, decimals and money amounts with or without extraneous information.

9B. Solve multistep problems involving whole numbers, mixed numbers, money amounts and decimals.

9C. Solve multistep problems involving whole numbers, fractions, mixed numbers, decimals or money amounts, and explain how the solution was determined.
	 


2.2.13 Demonstrate the difference between simple and compound interest by giving a problem that can be easily solved using a calculator for simple interest and a spreadsheet for compound interest.  For example, compare $20,000 invested for five years at 6 percent interest rate.  Compute the simple interest first, and then see what would happen if the money were compounded monthly (0.5 percent per month) using a spreadsheet or graphing calculator.


2.2.13 Intervention: Set up spreadsheets so that once a formula is entered, the values automatically fill in.

	
	Assess:  Have students compare investment plans in local banks using appropriate technology and representations.

2.2.13 CMT: 6B. Multiply two- and three-digit whole numbers, money amounts and decimals by one- or two-digit numbers and decimals. Divide two- and three- digit whole numbers, money amounts and decimals by one-digit whole numbers and decimals.
	 

	2.1.2 Identify perfect squares and their square roots; e.g., squares 1, 4, 9, 16… to corresponding roots 1, 2, 3, 4 …; and use these relationships to estimate other square roots.
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	2.1.2 Students investigate various squares by drawing them and subdividing each square to provide insight into square roots.  (See model lesson Exploring Squares and Square Roots and student activity for example.)*
	2.1.2 Extension: Have students draw several right triangles using centimeter graph paper.  Then “square off” the sides by drawing three squares, using the triangle sides as sides of the squares.  Note the pattern that leads to the Pythagorean theorem.
	 
	 

	2.2.6 Calculate the square roots of positive integers using technology.
	 2.2.6 Students estimate square roots between two perfect squares and use calculators to see how close they get.  
	2.2.6 Note: students should be capable of estimating and using technology as appropriate. 
	 
	 

	2.2.11 Use the rules for exponents to multiply and divide with powers of 10 and extend to other bases.

· 102 × 103 = 105 
– Add exponents

· 25 ÷ 27 = 2-2 
– Subtract exponents
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	2.2.11 Discover rules by writing multiplication out in expanded form.
 102 × 103 =  (10 × 10) × (10 × 10 × 10) = 105
	2.2.11 Note:  Do not focus on using the exponent as the number of zeroes since students tend to make incorrect generalizations.  For example, they may do the following with scientific notation (4.5 × 103 = 4.5000). Instead, encourage the thinking of place value as it relates to the powers of ten by exploring patterns beginning with positive exponents and relate to place value chart:
         102  = 100
         101  = 10
         100  = 1
         10-1  = 0.1
         10-2 = 0.01  etc.
	Assess: Have students explain in writing why n0 = 1.  

2.2.11 CMT: 6C. Multiply and divide whole numbers and decimals by 10, 100, 1,000, 0.1 and 0.01.
	 


2.1.3 Note:  In this grade, students will expand their understanding of scientific notation to small numbers.  Discuss with students why we write numbers in scientific notation. Discuss very small numbers and where we might use them. Have students look for very small numbers in newspapers or magazines or on line (slow rates of change, measurement of small objects or animals).  Use the patterns developed in GLE 2.2.11 and student knowledge of scientific notation and extend patterns to numbers between 0 and 1.

	
	2.1.3 CMT: 1A. Identify alternative forms of expressing numbers using scientific notation.
	 

	2.2.7 Develop and use strategies for multiplying and dividing with numbers expressed in scientific notation using the commutative and associative properties.

 
	2.2.7 Have students solve problems such as, “If a space satellite travels at a rate of _____ km/hr, and it is traveling to the planet Jupiter, which is _____ km away, how long will it take to get there?”  Or, write a scenario using three or more numbers written in scientific notation, but have those numbers written as blanks, with the correct numbers listed as choices below.  Students must use the context of the situation to place the numbers correctly.
	2.2.7 Note:  Link to commutative and associative properties, but do not spend a lot of time on this.
 
  (3.2 × 107) × (4 × 105) = (3.2 × 4) 
× (107 × 105)  OR        
  3.2 × 107    =  3.2 × 107  = 0.8 × 102 
     4 × 105           4 × 105        


        = 8 × 101 = 80
	 
	 

	
	2.2.7 Have students write their own problems using information containing large numbers that they have found either online or in newspapers. They can swap with a partner and try to estimate solutions to the problems.
	
	
	 

	Unit 2: Patterns in Algebra. This unit connects the idea of number patterns to representations with algebraic expressions and equations and leads to furthering students’ ability to write and solve equations while using their knowledge of number and order of operations from Unit 1. 


	1.1.1 Generalize the relationships in patterns in a variety of ways including recursive and explicit descriptions; e.g., the pattern 1, 4, 7, 10… is represented as follows:

· recursively as “add 3 to the previous number”

· explicitly as 3n + 1
	1.1.1 Use pictorial patterns to develop an understanding of recursive and explicit representations of functions.  (see model lesson:  Recursive vs. Explicit Representations)*
	Intervention:  This activity gets students thinking about patterns recursively: http://balancedassessment.concord.org/docs/m003.doc
	See model lesson.

1.1.1 CMT: 22A. Identify the missing terms in a pattern, or identify rules for a given pattern using numbers and attributes.

22B. Extend or complete patterns and state rules for given patterns using numbers and attributes.
	 

	1.3.10 Evaluate and simplify algebraic expressions, equations and formulas including those with powers using algebraic properties and the order of operations.
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	1.3.10 CMT: 23E. Write an expression or equation to represent a situation.

23C. Evaluate expressions or solve equations and use formulas.
	 


1.3.12 Use real-life representations for algebraic expressions or equations where variables stand for something concrete for students to demonstrate combining of like terms. You went to a store and bought three CDs and four DVDs. There was such a good price, you went back and bought two more CDs and two more DVDs. Altogether, without tax, you spent $78.30. Write an algebraic equation to represent how much money you spent on CDs (C) and DVDs (D) and simplify.  Answer:   

3C + 4D + 2C + 2D = $78.30  -> 5C + 6D = $78.30


	
	 

	 
	1.3.12 Provide students with examples of multistep equations and their solutions (sometimes incorrect).  Have students identify the mathematical property that is being performed at each step (i.e., commutative property, distributive property, additive inverse).  A variation would be to provide steps that have errors in them that students commonly make and have them identify the errors, e.g., distributing the -1 in problems like 4 - (x  - 3) = 12)
	 
	Assess students ability to write and solve an equation:  http://balancedassessment.concord.org/docs/hs036.doc

	 

	Unit 3: Side and Angle Relationships. This unit relies on students to use previous knowledge to make and test conjectures about side and angle relationships in polygons to formalize their understanding of geometry and connect to algebra.  


	Preassess students’ knowledge of the polygons and their properties. 
	

	3.1.1 Determine the effect of scale factors (resulting in similar figures) on the perimeters and areas of two-dimensional shapes and the surface areas and volumes of three-dimensional solids.  
	3.1.1 Explore the effect of scale factors on area and volume (see model lesson: Is it Double?)*
	3.1.1 Intervention/Extension:  Visit http://illuminations.nctm.org/LessonDetail.aspx?id=U98 for a cluster of lessons to further introduce and develop this concept. 
	3.1.1 CMT: 16A. Measure and determine perimeters, areas and volumes. Explain or show how the solution was determined.
	 

	3.3.8 Understand and describe in writing that measurement tools, measurements and estimates of measures are not precise and can affect the results of calculations. 
	3.3.8 Measure dimensions and areas of several figures and list measurements obtained by each class member.  Discuss range, mean and median as a possible way to resolve different measurements. Use Geometer’s Sketchpad to show how the measurement command can be set to varying units of precision.
	3.3.8 Use Geometer’s Sketchpad (or paper/pencil or board) to demonstrate how being off by even 1 degree when measuring/drawing an angle with a protractor becomes a significant error when drawn farther out in a contextual problem. Relate it to an example such as on a map and how one could miss your target destination if off in measuring a travel angle.
	3.3.8 CMT: 15A. Estimate lengths, areas, volumes and angle measures.
	 


3.1.2 In any software program, display an image (can even be a piece of clip art in a word processing program). Duplicate the image to have two exactly the same. On one, stretch the image vertically or horizontally to distort the image. Discuss lack of similarity. Then take the image and enlarge by moving from the corner, where it increases horizontal and vertical aspects by the same ratio. Discuss that you have similar figures. You can use the “copy,” “paste” and “rotate” functions to demonstrate congruency by duplicating exact shape and simple changing position or orientation.

Use graph paper or Geometer’s Sketchpad to construct angles and sides of various congruent and similar figures to discover these relationships.

	
	 
	3.1.2 CMT: Identify, describe and classify two- and three-dimensional geometric shapes and figures.

17B. Draw, describe and classify two- and three-dimensional geometric shapes and figures. (Connected only.)

18A. Identify congruent and similar figures.

18B. Draw, classify, describe and/ or explain why figures are similar.
	 
	

	3.2.5 Use a coordinate plane to make and test conjectures about changes in the coordinates of the vertices of polygons as a result of a transformation (translation and/or reflection) and describe the results in writing.
	3.2.5 Have students use Geometer’s Sketchpad (or can be done on graph paper) to create a polygon on a coordinate grid and identify coordinates of each vertex.  Use “translate” command to have students predict the effect first of a horizontal movement of five and then a vertical movement of four and then both together.  Students should see shape move right and up. How do you do a left and down translation?  (Enter negative numbers.) Repeat predictions for reflections, using different lines on the coordinate grid as the “mirror.”  Then ask students to predict the vertices of a translated or reflected polygon without drawing the transformation.
	3.2.5 Intervention: Assist students to measure angles by demonstrating correct protractor placement. 
	3.2.5 CMT: 17A. Identify, describe and classify two- and three-dimensional geometric shapes and figures.

17B. Draw, describe and classify two- and three-dimensional geometric shapes and figures.

18D. Identify geometric transformations (reflections, rotations and translations).

18E. Draw geometric transformations (reflections, rotations and translations).
	 


3.1.3 Ask students to draw various right triangles on graph paper. Create a table for Length of Leg A, Length of Leg B and Length of Hypotenuse (C).  Have students examine the relationship between the numbers and try to find a way to prove the relationship of a2 + b2 = c2.

 Draw right triangles on graph paper, using whole number dimensions for the legs. Then “square off” the legs and hypotenuse by drawing squares, using each side length as the side of each square. Compare the areas of the squares on the legs with the square on the hypotenuse.


3.1.3 Interdisciplinary Connection:  

Proving (a Theorem) and Disproving (a Theory) 

Applying the Pythagorean Theorem to Real Life; http://www.nytimes.com/learning/teachers/lessons/20061003tuesday.html?searchpv=learning_lessons; Rittner and Anderson; 2006.  

	
	 
	 

	3.1.4  Apply side and angle relationships in geometric figures to solves problems including the Pythagorean theorem and similar figures. 
	 
	Extension: Students explore other figures “built” on the sides of a right triangle at http://balancedassessment.concord.org/docs/m021.doc

	Assess: Give students a picture of a right triangle with one leg measuring 8 cm and one angle marked with 45 degrees and ask students to write everything they know about the triangle.  

3.1.4  CMT: 25A. Solve extended numerical and statistical problems.
	 

	Unit 4: Ratio, Proportion and Percentage. This unit focuses on the application of rational numbers and operations to solve practical problems.  These GLEs could be presented in a thematic unit such as personal finance, sports, statistics, community planning, etc. 


	2.1.4 Represent fractions, decimals, mixed numbers and percentages in equivalent forms.  

 
	2.1.4 Using a rubber band and a geoboard connect the origin and the point (6, 9). The line misses most pegs but is exactly over two of them. If you think of the point (6, 9) as the fraction 6∕9 the coordinates of those two pegs are fractions that are equivalent to (6, 9). Have students explore this idea and record the sets of equivalent fractions they find. Do not use zero in any of the fractions.
	 
	2.1.4 CMT: 3A. Rename fractions and mixed numbers as equivalent decimals and vice versa.

3B. Rename fractions and decimals as equivalent percents and vice versa.

3C. Identify and/or shade decimals, fractions or percents of regions or sets.
	 


2.1.4 Extension: Have students make up their own sets of cards. 

Intervention:  Give a group of students the entire deck of cards to place in order. Students work together to string the cards together like dominoes.

	
	 
	 

	2.2.9 Use proportional reasoning to write and solve problems in context.
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	*2.2.9  Have students predict fish population using proportional reasoning (see model lesson: Tag, Replace, Recapture; note: you can also use lima beans) *
	2.2.9 Note: Use as many examples from real life that might interest students such as using current statistics in baseball, basketball and other sports to predict season-ending stats for individual players. For example, if a baseball player has already hit 14 homeruns in just 35 games, how many would he hit in an entire season (162 games) if he continues at this rate?
	2.2.9 CMT: 12A. Solve problems involving ratios.

12B. Solve problems involving proportions in context.

12C. Solve multistep problems involving ratio or proportion, and explain how the solution was determined.
	 

	3.3.10 Solve customary or metric measurement problems in context using Dimensional Analysis (The Unit Factor Method) and justify the results in writing.
	3.3.10 Use dimensions to solve problems such as: How many minutes old are you?

13 years x 365 days x 24 hours x 60 min
                   Year          day           hour        

 = 6,832,300 minutes
	3.3.10 Intervention: Have students make cards of common conversion factors.
 Extension:  Have students do conversions of rates that involve the conversion of more than one unit (e.g., feet/second = miles/hour).
	Performance Task: Kilometers per Mile Problem: http:// palm.sri.com/tasks/6-8/Kilometers/index.html.

3.3.10 CMT - 16C. Solve problems involving conversions and/or operations within customary or metric units of measure.                                                                  
	 


2.2.10 CMT: 13A. Find percents of whole numbers or the percent a given number is of another number.

	13B. Solve problems involving percents in context.
	 


2.2.8 Write a problem using eight to 10 numbers, but have those numbers written as blanks with the correct numbers listed as choices below. Have a mix of fractions, decimals and percentages. Students must use the context of the situation to place the numbers correctly.


11B. Given an estimate as a solution for problems involving whole numbers, mixed numbers, decimals and percents, judge its reasonableness and justify the decision.

	
	 

	
	2.2.8Have students find situations where a value has gone up or down such as in populations, exercises completed,  real-estate prices, the economy, elections, etc. and calculate percentage increase or decrease.
	
	Performance Task:  

Solar Elements at http://balancedassessment.concord.org/docs/m015.doc

	 

	Unit 5: Surface Area and Volume. This unit also relies on students’ prior knowledge to extend and formalize their understanding of two- and three-dimensional measurement.  Students make connections to algebra by moving from concrete understandings to the application of formulas. 


	3.2.6 Develop and use formulas to determine the surface areas of rectangular prisms, cylinders and pyramids.
	3.2.6 Have students cover all sides of solids with paper and no overlap.  Find the area of each paper.  Develop rules/strategies for finding surface area of solids using.  Wrap cylinders with paper; cut to size to determine surface area.  Measure and cut triangles and squares to cover a pyramid model. Then, lay them flat to form a rectangle (assuming the pyramid is rectangular) and measure surface area.  Use the term net to describe these as 2-D representations of 3-D figures.  
	3.2.6 Intervention: Review the areas of polygons and then build 3-D figures.  http://illuminations.nctm.org/ActivityDetail.aspx?ID=21
	3.2.6 CMT: 18F. Relate two- and three-dimensional representations and vice versa.

16A. Measure and determine perimeters, areas and volumes. Explain or show how the solution was determined.

25A. Solve extended numerical and statistical problems.
	 


3.2.7 Find the volume of liquid in a cylinder.  Predict how high the liquid would fill a second container.  Determine the height of the same liquid if it is poured into a cylinder with different dimensions. Compare your prediction and, after doing this a few times, explain strategies to better predict the height of the second container in writing.  Conservation of volume problems are explored in this virtual manipulative: 

http:// nlvm.usu.edu/en/nav/frames_asid_275_g_3_t_3.html

	.
	 
	
	 
	

	
	3.2.7 Use knowledge of volume formulas for rectangular prisms and cylinders to discover formula for pyramids, cones and spheres.  Allow students to use materials such as blocks or rice to fill solids to compare volumes.
	
	
	

	3.3.9 Use estimation and measurement strategies, including formulas, to solve surface area and volume problems in context.
	3.3.9 Give students a scenario that involves a packing problem. For example: 
You work for a chocolate factory. Your chocolates are 1 cubic inch in size. Design a package that holds the most candies for the cheapest price. Cardboard for the boxes costs $0.25/square inch. Challenge would be to change shape and size of candies.
	
	
	

	3.3.8 Understand and describe in writing that measurement tools, measurements and estimates of measures are not precise and can affect the results of calculations.
	3.3.8 Measure dimensions and areas of several figures and list measurements of each class member. Discuss range, mean and median as a possible way to resolve different measurements. Use Geometer’s Sketchpad to show how the measurement command can be set to varying units of precision.
	3.3.8 Note: This concept should be reinforced throughout this unit.  
	3.3.8 CMT: 15A. Estimate lengths, areas, volumes and angle measures.
25A. Solve extended numerical and statistical problems.
	 

	 Unit 5 Assess: Have students select from select from three to four odd shapes objects and create a package that would hold 10–12 of them. Students should determine the type and amount of material used to create the package, the cost and the amount of space that would be left over after, including the 10–12 items.  Have students justify why their design is the best and show all calculations.  
	 

	Unit 6: Patterns and Functions. This unit focuses on the nature of linear relationships.  Students compare situations and their tables and graphs to write and manipulate equations and vice versa.  A formal understanding of slope, intercepts and graphing lines from equations should be developed.  



1.1.2  Extension: This activity uses a real-world situation to illustrate linear functions

	:  http://math.rice.edu/ ~lanius/Algebra/rentacar.html.
	  
	 

	1.2.5 Represent linear and nonlinear mathematical relationships with verbal descriptions, tables, graphs and equations (when possible).
	1.2.5 Create multiple sets of data that are linear and nonlinear. Display data in tables, graphs, equations and verbal descriptions on separate index cards. Separate cards and have students match them. An additional challenge would be to eliminate one or two cards from each set of data and have students create missing formats.
	1.2.5 Extension: Eliminate one or two cards from each set of data and have students create missing formats.
	1.2.5 CMT: 23D. Represent situations with algebraic expressions or equations.
23E. Write an expression or equation to represent a situation.
	 

	1.1.4 Examine and make comparisons in writing between linear and non-linear mathematical relationships including y = mx, y = mx2 and y = mx3 using a variety of representations. 
	1.1.4 Have students generate data for perimeter and area of a square (p = 4s, p = s2) and the volume of a cube (v = s3) as the length of side changes. Graph by hand and/or with a graphing calculator and describe the similarities and differences in the table, graph and situation.
	1.1.4 Note: Students should be exposed to this concept at this level.  It will be further developed through algebra 1 and 2. You may use similar formulas or functions, but be sure that there is a realistic context to associate with the function.
	Assess: Have students compare and contrast linear and nonlinear situations, tables, graphs and equations.  
	 

	
	1.1.4 As an alternative, have students compare tables for linear (y = mx), quadratic (y = mx2) and cubic (y = mx3) functions with different values for m on a graphing calculator; sketch them and describe the similarities and differences in the table, graph and situation. Give a context for at least one of each type of function. 
	 
	
	 

	1.1.3 Write and solve problems involving proportional relationships (direct variation) using linear equations (y = mx).
	1.1.3 Further develop the linear functions by presenting scenarios familiar to students to show idea of direct variation — as “x” value increases (or decreases), “y” value increases (or decreases). An example would be money in a bank account — as time increases, money increases.
	 
	1.1.3 CMT: 12C. Solve multistep problems involving ratio or proportion, and explain how the solution was determined.
	 

	1.2.6 Determine the constant rate of change in a linear relationship and recognize this as the slope of a line. 
	1.2.6 Start with simple patterns, such as 1, 4, 7, 10 and have students determine the constant rate of change.  Extend to problems such as plumbing repairs (e.g., $65 flat fee plus $50 per hour), taxi rides (e.g., $1.50 once the meter starts plus $.75 per half mile), running (15 minutes to stretch plus 8 minutes per mile), etc.  Have them graph the patterns and see the relationship between the rate and the appearance of the line on the graph (i.e., the higher the rate, the steeper the line).
	1.2.6 Extension: Have students create their own problems and share for peer assessment.
	 
	 

	1.2.7 Compare and contrast the slopes and the graphs of lines that have a positive slope, negative slope, zero slope, undefined slope, slopes greater than one and slopes between zero and one.
	1.2.7 Have students extend scenarios, as in GLE above.  Most familiar scenarios involve positive slopes. Ask students what would happen if the rate kept increasing more and more. Use a graphing calculator to graph equations and see how the graph changes as the coefficient of x gets progressively larger (e.g., y = 2x, 
y = 5x, y = 10x, y = 50x, etc.)  Try to approximate a vertical line. An applet and lesson can be found here:  http://standards.nctm.org/document/eexamples/chap6/6.2/index.htm.
	1.2.7 Note: Once students are familiar with slope as being a rate of change and that the slope can be represented with a single value, have them find the slopes of different lines and create their own scenarios to represent the rates. You can start with positive slopes at first because this is what is most common to them, but then throw in the negative slopes and move to horizontal and vertical lines from there.
	Assess students as they solve a problem involving two cars traveling at various speeds: http://balancedassessment.concord.org/docs/hs010.doc.


	 

	1.2.8 Compare and contrast the slopes and graphs of lines to classify lines as parallel, perpendicular or intersecting.
	1.2.8, 1.2.9, 1.3.11 Students compare the cost of two competing services, and then extend their investigation to situations that produce parallel lines and lines with no slope and undefined slope. (See model lesson Linear Functions and Slope for example.)*
	
	 
	 

	
	1.2.8 For perpendicular lines, show students a set of perpendicular lines and have them predict the relationship between the slopes (most will say they are opposites). Then give them or have them draw sets of perpendicular lines to calculate the slopes and determine relationship of opposite reciprocals.
	 
	 
	 

	1.2.9 Interpret and describe slope and y-intercepts from contextual situations, graphs and linear equations.
	 
	1.2.9 Note: Throughout this unit, students should have the opportunity to address this GLE through each stage of the development of linear equations and systems of equations.  
	Performance Task:  Height of the bounce of a ping-pong ball: http://palm.sri.com/palm/tasks/6-8/HeightBounce/directs.html.
	 

	1.3.11 Examine systems of two linear equations in context that have a common solution, i.e. point of intersection, using tables, graphs and substitution and interpret the solution.
	1.3.11 Compare various competing consumer plans as in the lesson above or, for other examples, phone plans, video game rental plans, etc., when one business has a higher fixed rate but lower price per unit and the other business has a lower fixed rate but a higher price per unit. Determine when one company is a better buy and when the other company is a better value, depending on usage.
	 
	1.3.11 CMT: 25A. Solve extended numerical and statistical problems.
	 

	 Unit 6 Performance Task - This activity highlights the "real world" interpretation of graphs: http://math.rice.edu/~lanius/Algebra/hottub.html.
	 

	Unit 7: Making Decisions with Statistics: This unit focuses on analyzing sets of data and statistical claims as related to real world contexts. 



4.1.1 Collect survey data on each student at the beginning of the year. Ask questions such as number of siblings, favorite sports team, favorite subject, left- or right-handedness, etc. Enter the data in a spreadsheet for each class (or ask students to do so for a project or extra credit). At different times throughout the year, make up problems based on the survey statistics. Present the data, discuss the best representation of the data, and display it by hand or using a graphing calculator. 

Box-and-whisker plots can also be explored at this site: http:// nlvm.usu.edu/en/nav/frames_asid_200_g_4_t_5.html?open=instructions


4.1.1 CMT: 19B. Create graphs from data in tables and charts.


24B. Sort or classify objects, and draw logical conclusions from data including Venn diagrams, combinations, permutations and transitive reasoning questions.

	
	 

	4.2.8 Explain the effects of sample size and sampling techniques (convenience sampling, voluntary response sampling, systematic sampling and random sampling) on statistical claims.
	4.2.8 Survey all your classes (see 4.1.1) about a particular topic (e.g., favorite leisure time activity).  Then re-survey using the same topic and student response, using different sample sizes and techniques.  Compare the results.
The effect of sample size on experimental probability can be explored using this virtual coin tossing: http:// nlvm.usu.edu/en/nav/frames_asid_305_g_3_t_5.h.
	
	 
	 

	4.2.7 Describe in writing the accuracy of statistical claims, e.g., 4 out of 5 dentists prefer Brand X toothpaste, by recognizing when a sample is biased or when data is misrepresented.
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	4.2.7 Provide students with graphs that would be misleading (e.g., skewed scales or bar graphs with truncated bars that misrepresent the levels of the bars) and discuss message sent vs. truth in numbers.
	4.2.7 Extension/Interdisciplinary Connection: Graphic Accounts
Analyzing Graphs in The New York Times;  http://www.nytimes.com/ learning/teachers/lessons/20070118thursday.html?searchpv=learning_lessons#standards; Hambouz and Khan; 2007.


	Assess: Have students compare and write about two graphs. Or compare two graphs at  http:// www.isbe.state.il.us/ILS/math/ stage_G/10AG2.pdf.
	

	
	4.2.7 Have students watch TV or look through magazines for claims that could be proved or disproved or that contain biases.
	 
	
	

	4.2.4 Use descriptive statistics, including range, mode, median, mean, quartiles and outliers to describe data and support conclusions in writing.
	4.2.4 Have students compare the median and quartiles of different sets of data. Start by giving the students 12 cards numbered 1-12.  Have them divide the cards into two equal groups. Define the median of 6.5.  Have them divide the lower six numbers in to two parts to find quartile 1. Have them repeat the process with the higher six numbers to find quartile 3.  Have them compare the size of each quartile and the median with different sets of numbers (try 1-10 and 1-11 to start, then get into more complicated sets of numbers).
	 
	4.2.4 CMT: 20C. Solve problems involving means, medians, modes and ranges of sets of data.
	 

	4.1.3 Identify where measures of central tendency and spread are found in graphical displays including box-and-whisker plots, stem and leaf plots, scatter plots and histograms.
	4.1.3 Have students identify measures of central tendency and spread on different types of graphs such as histograms (http://nlvm.usu.edu/en/nav/frames_asid _145_g_3_t_5.html?open=instructions), box plots (http://illuminations.nctm.org/ActivityDetail.aspx?ID=160) or scatterplots. Students should make and test conjectures about how the measures change as data are added or changed.  
	Note:  For the rest of the GLEs in this unit, use the student collected data or data related to other disciplines or student interests.   
	4.1.3 CMT: 19A. Identify correct information from tables, graphs and charts.
	 

	4.1.2 Use appropriate representations to compare and analyze large data sets.  
	4.1.2 Give students basic questions about a data set that are difficult to answer because the set is so large.  For example, in a list of yearly tuition costs for all colleges in the U.S., ask how many are less than $10,000? Students should be frustrated in finding the information.  Ask students how to better show the data so that they are easily understood. Connect to mean, median and different graphical representations. Use spreadsheets to order data for creating boxplots.  
	4.1.2 Note: This is a good lead-in to box plots. State data with box plots can be found here: http://illuminations .nctm.org/ActivityDetail.aspx?ID=151.
	 
	 

	4.2.6 Make observations and inferences and evaluate hypotheses based on collected and/or experimental data.
	4.2.6 Have students practice with one- and two-variable data by creating and using tables and graphs of the data and justifying hypotheses based on any representation.  Students should describe associations in two-variable data and justify trends or conclusions in writing. 

Use data from the survey, print or Internet resources, or have them collect data such as the ages of all the Grammy award winners from 2007 or fat and calorie data from all the snacks in a vending machine.
	
	Performance Task: Predator/Prey Relationships http://palm.sri.com/palm/tasks/ 6-8/ME406/index.html. 
4.2.6 CMT: 20B. State a conclusion and explain why an answer is or is not reasonable based on the data.
	 

	4.2.5 Make predictions from scatter plots by using or estimating a line-of-best-fit.
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	4.2.5 Have students work with data that have a positive or negative association.  One example would be to measure their height and hand span and graph the data.  Determine the line of best fit and make predictions for their favorite actor, athlete, friends or family members.   A virtual manipulative of this activity can be found at: http://nlvm.usu.edu/en/nav/frames_asid_144_g_3_t_5.html?open=activities.
	4.2.5 Extension: Have students examine linear regression using the graphing calculator or this site: http:// illuminations.nctm.org/ActivityDetail.aspx?ID=82.
	4.2.5 CMT: 20A. Draw reasonable conclusions from data in tables, graphs and charts.   CMT 25A. Solve extended numerical and statistical problems.
	 

	Unit 8: Permutations and Combinations. This unit focuses on the exploration of open-ended problems involving permutations and combinations in order to determine outcomes and probabilities.  Suggestions would include spending no more than two weeks on this unit or embedding the concepts into contextual problems that could be solved in previous units.  


	4.3.9 Determine when a situation is a permutation (changing the order results in a different outcome) or a combination (changing the order does not result in a different outcome).
	4.3.9 Give students different examples of permutations and combinations and have students determine in which scenarios order is important. For example, a permutation problem: How many different three letter passwords can be created with the letters A, B, C and D?  A combination problem: How many different fruit salads can be made using three of the following fruits: apple, grapes, pears and bananas? 
	 
	4.3.9 CMT: 24A. Solve problems involving the organization of data.
	 

	4.3.10 Use tree diagrams, lists or the Counting Principle to determine all possible outcomes in permutations and combinations.
	4.3.10 Provide students with scenarios that involve listing outcomes. For example: You are going on vacation and brought with you three shirts, four pairs of pants and two pairs of shoes.  How many different outfits can you create?
	 
	4.3.10 CMT: 24B. Sort or classify objects, and draw logical conclusions from data including Venn diagrams, combinations, permutations and transitive reasoning questions.
	 

	4.3.11 Apply permutations and combinations to predict possible outcomes and find probabilities to solve problems in a variety of contexts.
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	4.3.11  Have students use two different colored number cubes to determine the different possible sums and answer questions such as, if you were to roll two dice, what is the probability of getting eight for the sum?  Discuss this as a permutation, where the order of the dice being rolled creates different outcomes (a three and then two is a different outcome than two and then three, although the sum is the same.)
	4.3.11 Extension: Have students predict probability of getting a certain product with two dice rolls.
 Interdisciplinary Connection: Use a scenario from the Numbers show to investigate probabilities. http://education.ti.com/educationportal/activityexchange/Activity.do?cid=US&aId=6499
	4.3.11 CMT: 21A. Identify correct solutions to problems involving elementary notions of probability and fairness expressed as fractions, decimals or percents.

21B. Solve problems involving elementary notions of probability and fairness expressed as fractions, decimals or percents and justify solutions.

21C. Solve problems involving expected outcomes or predictions and justify solutions.
25A. Solve extended numerical and statistical problems.
	 

	Unit 8 Assess:  Have students complete this task on pizza topping combinations at http://balancedassessment.concord.org/docs/hl074.doc. 


	


Literature Connections

The following list of books can be used to support the development of mathematics at this grade level. The mathematical ideas developed through the literature have been aligned with the specific GLEs for this grade and thus, the books are listed by the code for the GLEs.  
1.3.10  A Gebra Named Al: A Novel, by Wendy Isdell, 1993. Julie journeys through the Land of Mathematics with the guidance of Al Gebra and Periodic horses where Orders of Operations become real places and the Bohr models become fruit that can be found on chemistrees.
2.2.9 Around the World in 80 Days, by Jules Verne, 1988. This book can be used to discuss distance rats and time and offers a variety of options for measurement activities using proportions
2.2.13 A Grain of Rice, by Helena Clare Pittman, 1995. A clever, cheerful, hard-working farmer's son wishes to marry the emperor's daughter but the request is denied. When the princess takes ill, only he can cure her. As a payment he requests one grain of rice, doubled each day, for 100 days and soon becomes the richest man in China. This is an effective way to explain exponential growth.
2.1.3 The Magic School Bus Inside the Human Body, by Joanna Cole, 1990. This book can be used to generate discussion about how much the bus would have to shrink its size, the size of cells in the body as compared to the bus etc.

2.1.2  Number Stories of Long Ago, by David Eugene Smith, 1997. This book contains 10 short stories on various math topics including square and cube roots. The last two chapters contain math puzzles and riddles that deal with fractions, exponents, rules for divisibility, and number sense concepts with the solutions explained.

2.1.3 Can You Count to a Googol?, by Robert E. Wells, 2000. Clever illustrations carry the concept of powers of ten through increasingly larger and larger numbers; millions, billions, trillions, and on through the googol and beyond. Wells gives uses for very large numbers such as calculating the number of atoms in the universe, the distance in miles from our sun to Proxima Centauri, and dating things such dinosaurs and stars. The final page tells how the googol got its name.

2.2.11 On Beyond a Million: An Amazing Math Journey, by David Schwartz, 1999. Professor X and his dog Y, help kids count their out-of-control popcorn kernels by teaching them about the powers of ten. They move outdoors to count bats and bees, seashore animals and dinosaurs. The pages are jammed with people, animals and objects along with cartoon dialogue balloons to explain large numbers.

4.2.5   Jim and the Bean Stalk, by Raymond Briggs, 1970. Use the measurements Jim takes in this story and the illustrations to create proportional problems to figure out the giants hand size and height.

4.3.11 Anno’s Hat Tricks, by Mitsumasa Anno, 1993. This book challenges student to solve logic problem which get progressively harder based on number of possibilities. 

4.2.7 200% of Nothing: An Eye-Opening Tour Through the Twists and Turns of Math Abuse and Innumeracy, by A.K. Dewdney, 1996. This book explores how numbers, counting, percentages, and other simple mathematical principles are twisted to suit individual agendas.

4.3.11 Why Do Buses Come In Threes? The Hidden Mathematics of Everyday Life, by Rob Eastaway, Jeremy Wyndham and Tim Rice, 1998. Explains the mathematics in everyday activities such as buying lottery tickets, tricks that entertain, finding a date, the probability of events happening, and keeping dry in the rain.

Electronic Resources:  

CSDE Mathematics Page: http://www.state.ct.us/sde/dtl/curriculum/curr

 HYPERLINK "http://www.state.ct.us/sde/dtl/curriculum/currmath.htm" \t "_blank" math.htm
Link to NCTM – Figure This!   http://www.figurethis.org/challenges/challenge_index.htm
NCTM websites: http://my.nctm.org/eresources/journal_home.asp?journal_id=6
       http://illuminations.nctm.org
Interactives
Interactive mathematics online: http://library.thinkquest.org/2647/index.html
National Library of Interactive Manipulatives: http://nlvm.usu.edu/en/nav/index.html
Activities to promote conceptual understanding:  http://www.shodor.org/interactivate/index.html
Implementing the Standards: http://illuminations.nctm.org/index.asp
Explore Learning – math gizmos:  http://www.explorelearning.com/
Lesson Plans
Complete resource for math and science education:  http://www.shodor.org/
For the creation of dynamic worksheets, try www.edHelper.com
To help students master essential math skills, set them up to practice on www.mathessentials.com
PBS Teacherline: http://www.pbs.org/teachersource/math.htm
American Statistical Association: http://www.amstat.org/education/index.cfm?fuseaction=k12
Seeing Math Interactive Software & Ideas: http://seeingmath.concord.org/resources.html
TI Activity Exchange for Math: http://education.ti.com/educationportal/activityexchange/activity_preview.do?cid=us&explorecategory =subject&exploresubcategory=subjectarea&subjectid=5022&subjectname=Math&productcategory=S&productcategoryname=Subject
Court TV: www.courttv.com
Discovery: www.discovery.com
New York Times: www.nytimes.com/learning/students
Nova” www.pbs.org/wgbh/nova
Thirteen Ed: www.thirteen.org/edonline
Songs for Math:  http://www.songsforteaching.com/mathsongsadvanced.htm
Assessment
Balanced Assessment Tasks: http://balancedassessment.concord.org/
PALM library of performance tasks: http://palm.sri.com/standards/NCTMstandards6-8.html
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