Austin ISD Advanced Planning Guide – Mathematics

©2006 Austin Independent School District           
5th Six Weeks – February 27th through April 13th  (28 days)                                                                            
Pre-AP Algebra I

X indicates differentiation from the IPG and is color-coded as to the type of differentiation: X = extensions addressing depth and complexity X = substitutions X = additions

	Matrix #
	Matrix Strand
	TEKS

Knowledge & Skill
	Student Expectation
	TAKS OBJ
	Resource
	Time/ Pace
	Student Work Products
	Assessment
	Teaching Notes

	Core Lessons---Average 45-50 Minutes Per Day

	258
	Foundations For Functions
	The student understands that a function represents a dependence of one quantity on another and can be described in a variety of ways.   (A.1)
	Describe independent and dependent quantities in functional relationships.  (A.1A)   B9,10,11; T9,10,11(obj 1)
	1
	x  SATEC 5.09

PIP and Corralled
	3 Days
	Prerequisite Skills:

x  Finding area and perimeter 

Graphing coordinate pairs

Evaluating expressions

Vocabulary:

Dimensions, perimeter, area, domain, range, parabolas, axis of symmetry, quadratic function, standard form, vertex, minimum value, maximum value


	x PH Algebra 1 pages 325-326 items #20-33 to be used as formative assessment for these activities.

These problems connect student understanding of quadratic functions to geometric relationships.
	Connected Mathematics: Frogs, Fleas, and Painted Cubes is an excellent algebra unit about quadratic relationships.  Each high school campus has a complete set of Connected Mathematics, ask your department chair for these books if you do not know the location of them.

Understanding Math:  Understanding Graphing “Quadratic Functions.”  Worksheets may be downloaded from:  www.neufeldmath.com which go well with individual lessons.

x  Critical Mathematics Explored in this Activity

The students will analyze two problem situations that will require them to set up binomial and quadratic expressions, perform operations on these expressions, and analyze quadratic functions.  A "beginning" understanding of the vertex as max/min point and the roots is presented.

Part II, Problem #6 requires the student to determine, in effect, the "reasonable domain" of the function.  The likely response will be all x such that 0 ≤ x ≤ 93.  However, the smallest value of x will be -24.  Although the problem is set up to have values removed from the length and added to the width, it is not unrealistic to subtract a negative number.  Some lively discussion can ensue at this point.

PH Algebra 1 page 326 item #34 may be used as a real world extension involving architecture. As an additional extension, students may bring pictures of other real world applications of the quadratic function such as photographs from magazines depicting arches (i.e. aqueducts or Venetian canals).

	215
	
	
	Represent relationships among quantities using concrete models, tables, graphs, diagrams, verbal descriptions, equations, and inequalities (such as generating a table of data and writing a function rule for the situation "Find the amount of money Manuel has if he saved $1090 during the summer and spent $30 a week). (A.1D) B9,10,11; T9,10,11 (obj 1)
	1
	
	
	
	
	

	227
	Quadratic and Other 

Non Linear Functions
	The student understands that the graphs of quadratic functions are affected by the parameters of the function and can interpret and describe the effects of changes in the parameters of quadratic functions. (A.9)
	Determine the domain and range for quadratic functions in given situations. (A.9A
	5
	
	
	
	
	

	269
	
	
	Analyze graphs of quadratic functions and draw conclusions.  (A.9D) B10,11; T10,11 (obj 5)   alg1 d1D) B9,10,11; T10,11
	
	
	
	
	
	

	244
	
	The student understands there is more than one way to solve a quadratic equation and solves them using appropriate methods. (A.10)
	Solve quadratic equations using concrete models, tables, graphs and algebraic methods. (A.10A) B10,11; T10,11(obj 5)
	5
	
	
	
	
	

	270
	
	
	Make connections among the solutions (roots) of quadratic equations, the zeros of their related functions, and the horizontal intercepts (x-intercepts) of the graph of the function. (A.10B) B10,11; T10,11      (obj 5)  
	
	
	
	
	
	

	261
	Foundations For Functions
	The student uses the properties and attributes of functions. (A.2)
	Identify and sketch the general forms of linear (y=x) and quadratic (y=x²) parent functions. (A.2A) B9,10,11; T9,10,11  (obj 2)  
	2
	
	
	
	
	



Clarifying Activity 


Students discuss a problem similar to the following:

A plumbing company charges $42 per hour plus $35 for the service call.

Students set up a table to model the relationship between hours worked and total charge.

	Hours worked 
	Process 
	Total charge 

	1 
	42(1)+35 
	77 

	2 
	42(2)+35 
	119 

	3 
	42(3)+35 
	161 


 Students answer questions such as:

(1) What values remain constant? $42 and $35 
(2) What values vary? hours worked and total charge
(3) What variables could be used to represent the quantities 

in this situation? Sample answers: h -- hours and c -- total 

	Matrix #
	Matrix Strand
	TEKS

Knowledge & Skill
	Student Expectation
	TAKS OBJ
	Resource
	Time/ Pace
	Student Work Products
	Assessment
	Teaching Notes

	Core Lessons---Average 45-50 Minutes Per Day

	215
	Foundations for functions
	The student understands that a function represents a dependence of one quantity on another and can be described in a variety of ways.   (A.1)
	Represent relationships among quantities using concrete models, tables, graphs, diagrams, verbal descriptions, equations, and inequalities (such as generating a table of data and writing a function rule for the situation "Find the amount of money Manuel has if he saved $1090 during the summer and spent $30 a week).     (A.1D) B9,10,11; T9,10,11 (obj 1)
	1
	x  SATEC 5.04a 

Finding Perimeter

x  SATEC 5.04b 

Getting around the City

SATEC Polynomial Quiz 5.05
	2 Days


	Vocabulary:  polynomial, degree of a term, degree of a polynomial, binomial, trinomial, monomial, standard form

Prerequisite Skills:  combining like terms, using tiles

Think and Discuss:  To check students’ understanding of the section entitled “Describing Polynomials,” ask the following questions:  

Is each of the following expressions a polynomial?
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Why does the polynomial 
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 have a degree of 1?

Is the polynomial 
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 in standard form?  Why or why not?


	Lesson Quiz:  A Lesson Quiz is provided on the right margin of page 469 in the Teacher’s Edition.  Lesson Quiz is also available in Transparencies.

SATEC Polynomial Quiz 5.05


	x  The SATEC activities are intended to be used as the core curriculum and PH Algebra Lesson 10-1 may be used as scaffolding or additional practice. 
Kinesthetic Learning:  Have students write on pieces of paper, polynomials of different degrees with different numbers of terms.  Distribute the papers randomly.  Then direct students to move to locations in the room with instructions such as the following.

All linear polynomials go to the front.

All cubic polynomials go to the windows.

All trinomial polynomials go to the back.

All binomial cubic polynomials go to the front.

All monomials linear polynomials go to the door.

The Big Idea:  Ask students to explain a method for adding and subtracting polynomials.

x  Suggested Practice: PH 10-1 (Develops understanding of nomenclature)
Adding and Subtracting Polynomials p. 467 ON YOUR OWN: Exercises 1-5, and other items selected by the teacher.


	225
	
	The student understands how algebra can be used to express generalizations and recognizes and uses the power of symbols to represent situations. (A.3)
	Use symbols to represent unknowns and variables.  (A.3A) B9,10,11; T9,10,11(obj 2)
	2
	
	
	
	
	

	209
	
	
	Look for patterns and represent generalizations algebraically (such as finding the expression to determine the number of dots in the nth step if the 1st step has 1 row of 2 dots, the 2nd step has 2 rows of 3 dots each, and the 3rd step has 3 rows of 4 dots each). (A.3B)  B9,10,11; T9,10,11(obj 2)
	2
	
	
	
	
	

	137
	
	The student understands the importance of the skills required to manipulate symbols in order to solve problems and uses the necessary algebraic skills required to simplify algebraic expressions and solve equations and inequalities in problem situations.  (A.4)
	Find specific function values, simplify polynomial expressions, transform and solve equations, and factor as necessary in problem situations (such as "what is the remaining area in simplest form when a rectangle measuring x by 2x+1 is removed from a larger rectangle measuring 6x by x+4). (A.4A) B9,10,11; T9,10,11(obj 2)
	2
	
	
	
	
	

	121
	
	
	Use the commutative, associative, and distributive properties to simplify algebraic expressions (such as increasing one dimension of a square measuring  x by x units by 5 units and the other dimension by 3 units and finding the new area  as (x+5)(x+3) = x² + 8x +15). (A.4B) B9,10,11; T9,10,11 (obj 2)
	2
	
	
	
	
	


	Numerical Fluency---Average 5-7 Minutes Per Day

	Matrix #
	Matrix Strand
	TEKS

Knowledge & Skill
	Student Expectation
	TAKS OBJ
	Resource
	Time/ Pace
	Student Work Products
	Teaching Notes

	232
	Equations, Functions, and Function Models
	The student formulates systems of linear equations from problem situations, uses a variety of methods to solve them, and analyzes the solutions in terms of the situation. (A.8)
	Analyze situations and formulate systems of linear equations in two unknowns to solve problems. (A.8A) B9,10,11; T9,10,11(obj 4)
	4
	Numerical Fluency Problem #99
	1 day
	Students will reexamine how to write simultaneous equations in a problem situation.
	Students may want to examine other real-life situations from the answer choices.

Which systems would work for this particular problem?

NF Problem #99 comes from TAKS Grade 9 Study Guide problem #37 and the answer is A.

	
	
	
	
	
	Numerical Fluency Problem #100
	1 day
	Students will explore the idea of translating a verbal problem into a mathematically symbolic form.
	Students may explore in groups or pairs how they arrived at their equations.

Which system would not make sense?  Are there any?

NF Problem #100 comes from TAKS Grade 9 Study Guide problem #38 and the answer is D.

	313
	Graphing and Transformations


	The student uses transformational geometry to develop spatial sense. (8.6)
	Generate similar figures using dilations including enlargements and reductions (such as reducing a rectangle and identifying the scale factor for the reduction).   (8.6A) B9,10; T9,10 (obj 6)
	6
	Numerical Fluency Problem #101
	1 day
	Students will explore what a dilation is and what it would look like with a quadrilateral.
	Students may need to review the concept of dilations.  Students will need to draw a picture to represent what is given in the problem.

What is a dilation?

NF Problem #101 comes from TAKS Grade 9 Study Guide problem #43 and the answer is C.

	314
	
	The student uses transformational geometry to develop spatial sense. (8.6)
	Graph dilations, reflections, and translations on a coordinate plane (such as (x, y) → (2x, 2y)). (8.6B) B9,10; T9,10 (obj 6)  
	6
	Numerical Fluency Problem #102
	1 day
	Students will explore the idea of transformations.

Students will need to review the concepts of rotation, dilation, reflection and translation.  

How will each look with a geometric figure?
	NF Problem #102 comes from TAKS Grade 9 Study Guide problem #45 and the answer is A.

	
	
	
	
	
	Numerical Fluency Problem #103
	1 day
	Students will explore the idea of reflections.

The concept of reflection may need to be reviewed.

What does it mean to reflect across the x-axis?
	NF Problem #103 comes from TAKS Grade 9 Study Guide problem #46 and the answer is D.


	Matrix #
	Matrix Strand
	TEKS

Knowledge & Skill
	Student Expectation
	TAKS OBJ
	Resource
	Time/ Pace
	Student Work Products
	Assessment
	Teaching Notes

	Core Lessons---Average 45-50 Minutes Per Day

	208
	Foundations for Functions
	The student understands that a function represents a dependence of one quantity on another and can be described in a variety of ways.   (A.1)


	Describe functional relationships for given problem situations and write equations or inequalities to answer questions arising from  the situations (such as, write an equation to describe the balance of a $30 gift certificate, b, when $5 is deducted for each movie seen, m, as b=30-5m). (A.1C) B9,10,11; T9,10,11 (obj 1)   
	1
	PH 10-2

Multiplying and Factoring


	3 Days


	PH Alg p. 463 Intro

Chapter Project (Find out by researching p. 474):  Students research lumber and tool requirements for the construction of a house.  This task is essential to their work on the Chapter Project, introduced in the Chapter Opener.  Check students’ understanding of the project by having each student write a sentence or two describing the objectives of this project. The following website also gives all of the information concerning the chapter project and helpful links.

http://www.phschool.com/atschool/Mathematics/Algebra/Student_Area/ALG_SC10_ACT1_index.html 

Clarifying Activity:

Students will use the commutative property of multiplication to investigate the following problem:

If you are buying something on sale, would you rather the store clerk give you the discount first, then figure the sales tax on the discounted amount, or figure the sales tax first on  the original amount, then apply the discount to the total?


	Prerequisite Skills:

Multiplying and dividing exponents

Using the distributive property

Alternative Assessment (Exercises 36-47):  Write each exercise, along with its corresponding factors, on separate index cards.  For example, write the expression 
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 on two additional cards.  Shuffle the cards from all the exercises and randomly distribute them among the students.  Ask each student whose card contains an unfactored expression to find the classmates that have the corresponding factor cards.

Lesson Quiz:  A Lesson Quiz is provided on the left margin of page 474 in the Teacher’s Edition.  Lesson Quiz is also available in Transparencies.
	NOTE:  The box method is a shortcut visual representation of Algebra Tiles.

Visual Learning:  On the board, write Becki Martinez, Selena Martinez, and Miguel Martinez.  Point out that this is a lot of writing.  Then write (Becki, Selena, and Miguel) Martinez.  Ask students to describe in their own words what you just did.  Lead them to understand that when you factor an expression, you write the factor that each term has in common outside the parentheses.

The Big Idea:  Ask students to explain one way to factor a polynomial and how they would check the factors.

x Examples and additional exercises for Factoring Trinomials from PH Algebra 1 Lesson 10-4 can be used as independent practice or homework.

Clarifying Activity Matrix 137 TEKS SE  alg1 b4AB http://www.tenet.edu/teks/math/clarifying/caalg1ks14.htm 

Clarifying Activity:  

Students simplify the polynomial expression (x+5)(x+3) to express the area of the following. rectangle in terms of x.  

Area

= (x + 5)(x + 3)

= x2 + 3x + 5x + 15

= x2 + 8x + 15



	215
	
	
	Represent relationships among quantities using concrete models, tables, graphs, diagrams, verbal descriptions, equations, and inequalities (such as generating a table of data and writing a function rule for the situation "Find the amount of money Manuel has if he saved $1090 during the summer and spent $30 a week).     (A.1D) B9,10,11; T9,10,11 (obj 1)
	1
	
	
	
	
	

	225
	
	The student understands how algebra can be used to express generalizations and recognizes and uses the power of symbols to represent situations. (A.3)
	Use symbols to represent unknowns and variables.  (A.3A) B9,10,11; T9,10,11(obj 2)
	2
	
	
	
	
	

	209
	
	
	Look for patterns and represent generalizations algebraically (such as finding the expression to determine the number of dots in the nth step if the 1st step has 1 row of 2 dots, the 2nd step has 2 rows of 3 dots each, and the 3rd step has 3 rows of 4 dots each). (A.3B)  B9,10,11; T9,10,11(obj 2)
	2
	SATEC 5.11

Box Method

pages 1-6

SATEC 5.12

Multiplying Polynomials

pages 7-12
	3 days
	
	
	

	137
	
	The student understands the importance of the skills required to manipulate symbols in order to solve problems and uses the necessary algebraic skills required to simplify algebraic expressions and solve equations and inequalities in problem situations. (A.4)
	Find specific function values, simplify polynomial expressions, transform and solve equations, and factor as necessary in problem situations (such as "what is the remaining area in simplest form when a rectangle measuring x by 2x+1 is removed from a larger rectangle measuring 6x by x+4). (A.4A) B9,10,11; T9,10,11(obj 2)
	2


	
	
	
	
	

	121
	
	
	Use the commutative, associative, and distributive properties to simplify algebraic expressions (such as increasing one dimension of a square measuring  x by x units by 5 units and the other dimension by 3 units and finding the new area  as (x+5)(x+3) = x² + 8x +15). (A.4B) B9,10,11; T9,10,11 (obj 2)
	
	
	
	
	
	

	Numerical Fluency---Average 5-7 Minutes Per Day

	Matrix #
	Matrix Strand
	TEKS

Knowledge & Skill
	Student Expectation
	TAKS OBJ
	Resource
	Time/ Pace
	Student Work Products
	Teaching Notes

	314
	Graphing and Transformations
	The student uses transformational geometry to develop spatial sense. (8.6)
	Graph dilations, reflections, and translations on a coordinate plane (such as (x, y) → (2x, 2y)). (8.6B) B9,10; T9,10 (obj 6)  
	6
	Numerical Fluency Problem #104
	1 day
	Students explore dilations.

Students will need to graph the triangle on their own paper and then dilate by a scale factor of 3.
	What is scale factor?

What is dilate?

NF Problem #104 comes from TAKS Grade 9 Study Guide problem #47 and the answer is D.

	
	
	
	
	
	Numerical Fluency Problem #105
	1 day
	Students explore translations.

Students will need to graph the triangle on their own paper and then translate 4 units to the right and down 2 units.
	What is a transformation?

NF Problem #105 comes from TAKS Grade 9 Study Guide problem #48 and the answer is A.

	251
	Linear Functions,

Equations Functions, and Function Models
	The student formulates equations and inequalities based on linear functions, uses a variety of methods to solve them, and analyzes the solutions in terms of the situation. (A.7)
	Interpret and determine the reasonableness of solutions to linear equations and inequalities. (A.7C) B9,10,11; T9,10,11 (obj4)
	4
	Numerical Fluency Problem #106
	1 day
	Students will explore the reasonableness of an answer to a real life problem involving a functional relationship.

Students will need to explain how they arrived at their solution.  There are many ways to solve this problem.

Questions to ask:
What do the values in the equation mean?

How is each part reflected in the total amount paid?
	NF Problem #106 comes from TAKS Test 2004 Grade 9 Study Guide problem #40 and the answer is B.



	605
	Problem Solving
	The student applies Grade 8 mathematics to solve problems connected to everyday experiences, investigations in other disciplines, and activities in and outside of school. (8.14)
	Identify and apply mathematics to everyday experiences, to activities in and outside of school, with other disciplines, and with other mathematical topics. (8.14A) B9,10,11; T9,10,11 (obj 10)
	10
	Numerical Fluency Problem #107
	1 day
	Students solve a problem with multiple steps with excess information. 

Questions to ask:

What is the total amount Troy will need?

How much will Troy receive from the club fund?

How much does Troy already have saved? 
	NF Problem #107 comes from TAKS Test 2004 Grade 10 #7 and the answer is A.

	
	
	
	
	
	Numerical Fluency Problem #108
	1 day
	Students solve a problem with multiple steps with excess information. 

Questions to ask:

How do you determine the total rental cost for the car?

How many days was the car rented? How many miles was the car driven?

How much money was given to the car rental company?
	NF Problem #108 comes from TAKS Test 2003 Grade 9 #5 adj and the answer is C.

	317
	Graphing and Transformations
	The student understands that the graphs of quadratic functions are affected by the parameters of the function and can interpret and describe the effects of changes in the parameters of quadratic functions. (A.9)
	Investigate, describe, and predict the effects of changes in a on the graph of y = ax²+c.  (A.9B)  B10,11; T10,11 (obj 5)
	5
	Numerical Fluency Problem #109
	1 day
	Students explore how a change in the quadratic equation will change the orientation of the parabola on the coordinate plane.

What is the importance of the equation in graphing?

What mathematical vocabulary goes with this problem?

Students may need to graph these on their own paper to arrive at the reasonable response.
	NF Problem #109 comes from TAKS Test 2004 Grade 10 #7 and the answer is C.


	Matrix #
	Matrix Strand
	TEKS

Knowledge & Skill
	Student Expectation
	TAKS OBJ
	Resource
	Time/ Pace
	Student Work Products
	Assessment
	Teaching Notes

	Core Lessons---Average 45-50 Minutes Per Day

	208
	Foundations for Functions
	The student understands that a function represents a dependence of one quantity on another and can be described in a variety of ways.   (A.1)


	Describe functional relationships for given problem situations and write equations or inequalities to answer questions arising from  the situations (such as, write an equation to describe the balance of a $30 gift certificate, b, when $5 is deducted for each movie seen, m, as b=30-5m). (A.1C) B9,10,11; T9,10,11 (obj 1)   
	1
	PH 10-3

Multiplying Polynomials


	1 Days


	PH Algebra 1 p. 479 Chapter Project (Find out by calculating):  Students evaluate the given expression to calculate the usable board feet of a log.  This information is essential to their work on the Chapter Project.  Have students add this task to work they have already completed for the project.  Check students’ progress by creating checkbrics for each major part of the project (see Chapter Project below).

Journal:  Students should describe each step as well as show each step in multiplying polynomials.
	Prerequisite Skills:  

Simplifying expressions

Alternative Assessment (Exercises 23, 25, 27, 29):  

To evaluate student understanding of the FOIL method, ask students to multiply the first binomials factor of Exercise 23 and the first binomial factor of Exercise 25 (example:   (x + 3)(a – 1)).  Repeat for Exercises 27 and 29.  Emphasize that the FOIL method can be used to multiply two binomial expressions that contain different variables.  

Lesson Quiz:  A Lesson Quiz is provided on the right margin of page 479 in the Teacher’s Edition.  Lesson Quiz is also available in Transparencies.
	Kinesthetic and Auditory Learning:  Have four students stand facing the class with their backs to the board.  The students represent the four terms in two binomials.  Draw huge parentheses on the board around each pair of students who are representing binomials.  Now demonstrate FOIL by having the First pair of students shake hands.  Then have the Outer pair of students shake hands.  Continue for the Inner and the Last pairs.  Have students say aloud the FOIL step they are performing.

The Big Idea:  Ask students to explain how to multiply two binomials.

Math Toolbox (PH page 480):  In Lesson 10-6, students will learn to solve quadratic equations by factoring.  This toolbox uses the graphing calculator to show the relationship between a quadratic function and its linear factors.  Use this toolbox with a discussion of the x-intercept to give students a visual preview of the solutions to quadratic equations.  The graphing skills learned in this toolbox will give students a method to check their work in Lesson 10-6.

	215
	
	
	Represent relationships among quantities using concrete models, tables, graphs, diagrams, verbal descriptions, equations, and inequalities (such as generating a table of data and writing a function rule for the situation "Find the amount of money Manuel has if he saved $1090 during the summer and spent $30 a week).     (A.1D) B9,10,11; T9,10,11 (obj 1)
	1
	
	
	
	
	

	225
	
	The student understands how algebra can be used to express generalizations and recognizes and uses the power of symbols to represent situations. (A.3)
	Use symbols to represent unknowns and variables.  (A.3A) B9,10,11; T9,10,11(obj 2)
	2
	
	
	
	
	

	209
	
	
	Look for patterns and represent generalizations algebraically (such as finding the expression to determine the number of dots in the nth step if the 1st step has 1 row of 2 dots, the 2nd step has 2 rows of 3 dots each, and the 3rd step has 3 rows of 4 dots each). (A.3B)  B9,10,11; T9,10,11(obj 2)
	2
	
	
	
	
	

	137
	
	The student understands the importance of the skills required to manipulate symbols in order to solve problems and uses the necessary algebraic skills required to simplify algebraic expressions and solve equations and inequalities in problem situations.  (A.4)
	Find specific function values, simplify polynomial expressions, transform and solve equations, and factor as necessary in problem situations (such as "what is the remaining area in simplest form when a rectangle measuring x by 2x+1 is removed from a larger rectangle measuring 6x by x+4). (A.4A) B9,10,11; T9,10,11(obj 2)
	2
	SATEC 5.13

Factoring-Reverse Box Method

pages 13-17

x  Guerilla Algebra

Lesson 30

Completing the Square
	5 Days


	Vocabulary:

Binomial factors

Journal:  Students’ journal entries may give you clues to possible misunderstandings they may have about tiles.
	
	

	121
	
	
	Use the commutative, associative, and distributive properties to simplify algebraic expressions (such as increasing one dimension of a square measuring  x by x units by 5 units and the other dimension by 3 units and finding the new area  as (x+5)(x+3) = x² + 8x +15). (A.4B) B9,10,11; T9,10,11 (obj 2)
	2
	
	
	
	
	

	225
	
	The student understands the importance of the skills required to manipulate symbols in order to solve problems and uses the necessary algebraic skills required to simplify algebraic expressions and solve equations and inequalities in problem situations.  (A.4)
	Use symbols to represent unknowns and variables.  (A.3A) B9,10,11; T9,10,11(obj 2)
	
	
	
	Prerequisite Skills:

Finding factors of numbers

PH Algebra 1 p. 485 Chapter Project (Find out by calculating):  Students use the given expression to determine the diameter of trees.  This task is essential to their work on the Chapter Project.  Have students add this part of the project to work they have already completed.  


	Alternative Assessment (PH Algebra p. 504, Exercises 24-31):  Ask students to solve these exercises by factoring and then justify their results using drawings or tiles.  This will help you assess student understanding of the factors of a quadratic equation. 


	Tactile Learning:  Divide students into pairs.  Have one student factor using pencil and paper while the other uses tiles.  Have students compare their answers and resolve any differences.

x Read the teacher notes for the Guerilla Algebra lesson. Using transparencies provided, you will model how to “complete a square” using algebra tiles. Problems are provided and additional problems can be found on page 496 Math Toolbox, PH Algebra 1.

The Big Idea:  Ask students to tell what they have learned about finding the binomial factors of a trinomial. 

	209
	
	
	Look for patterns and represent generalizations algebraically (such as finding the expression to determine the number of dots in the nth step if the 1st step has 1 row of 2 dots, the 2nd step has 2 rows of 3 dots each, and the 3rd step has 3 rows of 4 dots each). (A.3B)  B9,10,11; T9,10,11(obj 2)
	
	
	
	
	
	

	244
	Quadratic and Other 

Non Linear Functions
	The student understands there is more than one way to solve a quadratic equation and solves them using appropriate methods. (A.10)
	Solve quadratic equations using concrete models, tables, graphs and algebraic methods. (A.10A) B10,11; T10,11(obj 5)
	
	
	
	
	
	

	270
	
	
	Make connections among the solutions (roots) of quadratic equations, the zeros of their related functions, and the horizontal intercepts (x-intercepts) of the graph of the function. (A.10B) B10,11; T10,11      (obj 5)   
	
	
	
	
	
	


	Numerical Fluency---Average 5-7 Minutes Per Day

	Matrix #
	Matrix Strand
	TEKS

Knowledge & Skill
	Student Expectation
	TAKS OBJ
	Resource
	Time/ Pace
	Student Work Products
	Teaching Notes

	317
	Graphing and Transformations
	The student understands that the graphs of quadratic functions are affected by the parameters of the function and can interpret and describe the effects of changes in the parameters of quadratic functions. (A.9)
	Investigate, describe, and predict the effects of changes in a on the graph of y = ax²+c.  (A.9B)  B10,11; T10,11 (obj 5)
	5
	Numerical Fluency Problem #110
	1 day
	Students will compare quadratic equations.

What is a vertex?

What does it mean higher or lower?

What does it mean left or right?

Students will need to sketch the graphs either by hand or on the graphing calculator.
	NF Problem #110 comes from TAKS Grade 9 Study Guide problem #40 and the answer is A.

	203
	Quadratic and Other Nonlinear Functions
	The student understands there are situations modeled by functions that are neither linear nor quadratic and models the situations. (A.11)
	Use patterns to generate the laws of exponents and apply them in problem-solving situations (such as if one side of a square measures 4x³y², find the area of the square.)    (A.11A) B9,10,11: T9,10,11     (obj 5)
	5
	Numerical Fluency Problem #111
	1 day
	Students will compute the area of a square using polynomials.

Students may need to review the rules involving polynomials such as exponents, multiplication and division.
	NF Problem #111 comes from TAKS Grade 9 Study Guide problem #41 and the answer is C.

	
	
	
	
	
	Numerical Fluency Problem #112
	1 day
	Students will compute the height of a parallelogram using polynomials.

Students may need to review the rules involving polynomials such as exponents, multiplication and division.
	NF Problem #112 comes from TAKS Grade 9 Study Guide problem #34 and the answer is C.

	406
	Solving Problems Using Measurement
	The student uses procedures to determine measures of three-dimensional figures. (8.8)
	Estimate measurements and use formulas to solve application problems involving lateral and total surface area and volume (such as designing packages (rectangular prisms) so that the least amount of material is used to package a given volume.  Then, students design packages to get the greatest volume with a given surface area. Students discover that a cube is the rectangular prism that has the least surface area for a given volume). (8.8C) B9,10; T9,10 (obj 8)
	8
	Numerical Fluency Problem #113
	1 day
	Students will find the total surface area of a cylinder.

What is the formula for surface area of a cylinder?

What do you need to know to find surface area of a cylinder?


	NF Problem #113 comes from TAKS Grade 9 Study Guide problem #58 and the answer is B. 

This would be a good time to use the Mathematics Chart found on the TAKS test.

	
	
	
	
	8
	Numerical Fluency Problem #114
	1 day
	Students calculate the idea of volume in two different cans.

What is the volume of a can?

What is important in calculating volume of a can?

How can you solve this particular problem?
	NF Problem #114 comes from TAKS Grade 9 Study Guide problem #59 and the answer is C.

	420
	Proportional Reasoning
	The student describes how changes in dimensions affect linear, area, and volume measures. (8.10)
	Describe the resulting effects on perimeter and area when dimensions of a shape are changed proportionally (such as a chart of shapes with proportionally changed lengths and widths, students find the perimeter and area for each shape, organize the data in a table, and look for patterns that describe the relationship between changes in the dimensions of the shapes and the changes in their perimeters and areas) . (8.10A) B9,10; T9,10 (obj 8)
	8
	Numerical Fluency Problem #115
	1 day
	Students explore the idea of measurement with picture frames.

Students compare two picture frames and make a decision on which measurement is closest to the length of the larger frame.
	NF Problem #115 comes from TAKS Grade 9 Study Guide problem #61 and the answer is C.










	Matrix #
	Matrix Strand
	TEKS

Knowledge & Skill
	Student Expectation
	TAKS OBJ
	Resource
	Time/ Pace
	Student Work Products
	Assessment
	Teaching Notes

	Core Lessons---Average 45-50 Minutes Per Day

	137
	Quadratics
	The student understands the importance of the skills required to manipulate symbols in order to solve problems and uses the necessary algebraic skills required to simplify algebraic expressions and solve equations and inequalities in problem situations.  (A.4)
	Find specific function values, simplify polynomial expressions, transform and solve equations, and factor as necessary in problem situations (such as "what is the remaining area in simplest form when a rectangle measuring x by 2x+1 is removed from a larger rectangle measuring 6x by x+4). (A.4A) B9,10,11; T9,10,11(obj 2)
	2
	PH 10-6

Solving Equations by Factoring


	1 Day
	Prerequisite Skills:  

Solving equations

Factoring equations

PH Algebra 1 p. 495 Chapter Project (Find out by graphing):  Students use the given function to calculate and graph the number of bushels of walnuts produced on an acre of land.  Check students’ progress by creating rubrics for each major part of the project.

Journal:  Students’ journal responses will give you an idea of how comfortable they are with the factoring method.
	Alternative Assessment (Exercise 42):  To assess understanding of the Pythagorean theorem, have students find three sets of integers which will always represent the sides of a right triangle.

Lesson Quiz:  A Lesson Quiz is provided on the right margin of page 495 in the Teacher’s Edition.
	Visual Learning:  Display (x + 3)(x + 2) = 0.  Explain that one of the factors equals zero.  Let the first factor be zero.  Write x  + 3 = 0.  Lead students to understand that the value of the second factor is irrelevant because anything multiplied by zero is zero.  Ask:  What is x?  Now tell students to assume that the second factor is zero.  Write x + 2 = 0.  

Ask:  What is x? 

Conclude by writing x = -3 or x = -2.
The Big Idea:  Ask students to explain how factoring can be used to solve a quadratic equation.

	121
	
	
	Use the commutative, associative, and distributive properties to simplify algebraic expressions (such as increasing one dimension of a square measuring  x by x units by 5 units and the other dimension by 3 units and finding the new area  as (x+5)(x+3) = x² + 8x +15). (A.4B) B9,10,11; T9,10,11 (obj 2)
	2
	
	
	
	
	

	225
	
	The student understands the importance of the skills required to manipulate symbols in order to solve problems and uses the necessary algebraic skills required to simplify algebraic expressions and solve equations and inequalities in problem situations.  (A.4)
	Use symbols to represent unknowns and variables.  (A.3A) B9,10,11; T9,10,11(obj 2)
	2
	
	
	
	
	

	244
	
	The student understands there is more than one way to solve a quadratic equation and solves them using appropriate methods. (A.10)
	Solve quadratic equations using concrete models, tables, graphs and algebraic methods. (A.10A) B10,11; T10,11(obj 5)
	5
	
	
	
	PH Algebra 1 p. 502 Chapter Project:  Students calculate the amount of lumber needed (and the number of trees used) for a house. Students may access this page for helpful links and other needed information on completing this project at http://www.phschool.com/atschool/Mathematics/Algebra/Student_Area/ALG_SC10_ACT1_index.html .

A project scoring guide is included in the final PH Algebra 1 Lesson 10-7 at the end of this planning guide.

	270
	
	
	Make connections among the solutions (roots) of quadratic equations, the zeros of their related functions, and the horizontal intercepts (x-intercepts) of the graph of the function. (A.10B) B10,11; T10,11      (obj 5)   
	
	
	
	
	

	516
	Foundations of Functions
	The student understands that a function represents a dependence of one quantity on another and can be described in a variety of ways.   (A.1)
	Interpret and make decisions, predictions, and critical judgments from functional relationships. (A.1E) B9,10,11; T9,10,11     (obj 1)
	1
	x  UT Dana Center

Teacher Quality Modules

Algebra 1

Task 3.2.4

Patterns of Projectiles – What goes up
	2 Days
	x  The Patterns of Projectiles activity pages for students immediately follow the teacher pages with responses included in the materials for this six weeks.

Journal:  Invite students to describe a real-world problem that they can now solve with their new math knowledge.

Similar activities may be found at: http://www.utdanacenter.org/highered/tqm.php
	Prerequisite Skills:
Graphing quadratic functions

Alternative Assessment (Exercises 10-15):  Have students find the axis of symmetry and vertex coordinates of each equation using the 
[image: image10.wmf]a

b

2
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 method.  This will help you assess the students’ abilities to predict the shape of a quadratic equation.  It will also serve as a self-check when students later complete these exercises on their own.


	x  The Patterns of Projectiles activity is included to help develop a conceptual understanding of the meaning of the vertex and axis of symmetry for the graph of a quadratic function. Students are also required to observe and make generalizations as well as predictions within the context of the application.

Select additional examples and exercises from PH Algebra Lesson 7-3 Graphing Quadratic Functions to accompany this lesson.
Extension (Exercise 29):  Challenge students to experiment with different garden shapes to see which shape provides the greatest area with only 80 ft. of fence.

Big Idea:  Ask students:  What do you need to know before you can graph a quadratic equation?



	137
	
	The student understands the importance of the skills required to manipulate symbols in order to solve problems and uses the necessary algebraic skills required to simplify algebraic expressions and solve equations and inequalities in problem situations.  (A.4)
	Find specific function values, simplify polynomial expressions, transform and solve equations, and factor as necessary in problem situations (such as "what is the remaining area in simplest form when a rectangle measuring x by 2x+1 is removed from a larger rectangle measuring 6x by x+4). (A.4A) B9,10,11; T9,10,11(obj 2)
	5
	
	
	
	
	

	269
	Quadratic and Other 

Non Linear Functions
	The student understands that the graphs of quadratic functions are affected by the parameters of the function and can interpret and describe the effects of changes in the parameters of quadratic functions. (A.9)
	Analyze graphs of quadratic functions and draw conclusions.  (A.9D) B10,11; T10,11 (obj 5)   
	5
	
	
	
	
	

	244
	
	The student understands there is more than one way to solve a quadratic equation and solves them using appropriate methods. (A.10)
	Solve quadratic equations using concrete models, tables, graphs and algebraic methods. (A.10A) B10,11; T10,11(obj 5)
	5
	
	
	
	
	

	225
	Foundations for Functions
	The student understands the importance of the skills required to manipulate symbols in order to solve problems and uses the necessary algebraic skills required to simplify algebraic expressions and solve equations and inequalities in problem situations.  (A.4)
	Use symbols to represent unknowns and variables.  (A.3A) B9,10,11; T9,10,11(obj 2)
	2
	PH 7-5

Solving Quadratic Equations

x  Guerilla Algebra

Lesson 31

Quadratic Formula


	1 Day
	Prerequisite Skills:  

Solving equations

Finding square roots

Vocabulary:

Quadratic equation

Standard form 

The Big Idea:  Ask students:  How many solutions does a quadratic equation have?  How can you tell before solving the equation how many solutions to expect?
	Alternative Assessment (Exercises 14-19):  Have students predict the number of solutions that correspond to each expression by graphing its related function.  This will help you assess students’ understanding of quadratic equations.

Lesson Quiz:  A Lesson Quiz is provided on the right margin of page 341 in the Teacher’s Edition.  Lesson Quiz is also available in Transparencies.
	x  This lesson supports and extends student learning from the previous activities with factoring and solving quadratic equations by factoring.

The second part of this lesson on page 339 identifies when the graph of a quadratic function will result in one solution, two solutions, or no solution. Talk with students about how to identify the number of solutions from different representations of the function.

	209
	
	
	Look for patterns and represent generalizations algebraically (such as finding the expression to determine the number of dots in the nth step if the 1st step has 1 row of 2 dots, the 2nd step has 2 rows of 3 dots each, and the 3rd step has 3 rows of 4 dots each). (A.3B)  B9,10,11; T9,10,11(obj 2)
	
	
	
	
	
	

	137
	
	The student understands the importance of the skills required to manipulate symbols in order to solve problems and uses the necessary algebraic skills required to simplify algebraic expressions and solve equations and inequalities in problem situations.  (A.4)
	Find specific function values, simplify polynomial expressions, transform and solve equations, and factor as necessary in problem situations (such as "what is the remaining area in simplest form when a rectangle measuring x by 2x+1 is removed from a larger rectangle measuring 6x by x+4). (A.4A) B9,10,11; T9,10,11(obj 2)
	
	
	
	
	
	

	269
	Quadratic and Other 

Non Linear Functions
	The student understands that the graphs of quadratic functions are affected by the parameters of the function and can interpret and describe the effects of changes in the parameters of quadratic functions. (A.9)
	Analyze graphs of quadratic functions and draw conclusions.  (A.9D) B10,11; T10,11 (obj 5)   
	5
	
	2 days
	Vocabulary:

Quadratic formula

x coefficient

x second degree term 

x first degree term

x constant term

x vertical motion formula

x Example 3 on page 345 of PH Algebra 1 makes a connection between the quadratic formula and previous work with the vertical motion formula.

Journal:  Encourage students to include sample quadratic equations and, if appropriate, graphs with their answers.
	Prerequisite Skills:

Simplifying square root expressions

Evaluating formulas

PH Algebra page 345

Alternative Assessment (Exercises 1-6):  In order to assess whether students understand the quadratic formula, have them first complete these exercises on their own.  Then, call on students to solve the expressions on the board, while they explain how they used the quadratic formula.

Lesson Quiz:  A Lesson Quiz is provided on the right margin of page 347 in the Teacher’s Edition.  Lesson Quiz is also available in Transparencies.


	x  The Guerilla Algebra activities are intended to be used as the core curriculum and PH Algebra Lesson 7-6 may be used as scaffolding or additional practice.

In this lesson, the quadratic formula is given without proof. In first-year algebra, students do not prove the formula. However, because of the work done in Lesson 30 Completing the Square, students are familiar with the type of answers that occur in quadratic equations and how they are derived using the process of completing the square.

Please read the pages included in the teacher materials for these six weeks; step by step directions are included under DESCRIPTION with transparencies to prepare in advance. This lesson models and gives one problem for practice in class. Other exercises or homework may be assigned from PH Algebra 1 Lesson 7-6.

	244
	
	The student understands there is more than one way to solve a quadratic equation and solves them using appropriate methods. (A.10)
	Solve quadratic equations using concrete models, tables, graphs and algebraic methods. (A.10A) B10,11; T10,11(obj 5)
	5
	
	
	
	
	

	270
	
	
	Make connections among the solutions (roots) of quadratic equations, the zeros of their related functions, and the horizontal intercepts (x-intercepts) of the graph of the function. (A.10B) B10,11; T10,11      (obj 5)   
	
	
	
	
	
	




	Matrix #
	Matrix Strand
	TEKS

Knowledge & Skill
	Student Expectation
	TAKS OBJ
	Resource
	Time/ Pace
	Student Work Products
	Assessment
	Teaching Notes

	Core Lessons---Average 45-50 Minutes Per Day

	208
	Foundations for Functions
	The student understands that a function represents a dependence of one quantity on another and can be described in a variety of ways.   (A.1)


	Describe functional relationships for given problem situations and write equations or inequalities to answer questions arising from  the situations (such as, write an equation to describe the balance of a $30 gift certificate, b, when $5 is deducted for each movie seen, m, as b=30-5m). (A.1C) B9,10,11; T9,10,11 (obj 1)   
	1
	PH 10-7

Choosing an Appropriate Method for Solving
	2 Days
	Prerequisite Skills:

Factoring equations

Using the quadratic formula

x Using a graphing calculator

x Completing the square and finding the roots


	Alternative Assessment (Exercises 13-18):  Have students solve these equations by factoring or by using the quadratic formula.  This will help you assess students’ ability to solve equations.

Lesson Quiz:  A Lesson Quiz is provided on the right margin of page 501 in the Teacher’s Edition.  Lesson Quiz is also available in Transparencies.


	Diversity (Question 1):  Ask volunteers who have mastered one of the methods to teach the method to others who may be less confident.  Have four volunteers stand in four different areas of the classroom and name the method they will explain.  Allow students to join the discussion they need the most.

Tactile and Visual Learning:  Encourage students to make a display, with examples, that shows the different methods for solving quadratic equation.  Have students provide suggestions for when to use each method.

ESL (Exercise 30):  Ask a student to paraphrase the sentence below the cartoon to ensure students know “being a whiz” means being good at or skilled in and a “definite drawback” is a disadvantage or problem.

The Big Idea:  Ask students to name four methods for solving quadratic equations an d to tell which they find easiest to use and why.

Project Day:  You may wish to plan a project day on which students share their completed projects.  Encourage groups to explain their process as well as their product.



	215
	
	
	Represent relationships among quantities using concrete models, tables, graphs, diagrams, verbal descriptions, equations, and inequalities (such as generating a table of data and writing a function rule for the situation "Find the amount of money Manuel has if he saved $1090 during the summer and spent $30 a week).     (A.1D) B9,10,11; T9,10,11 (obj 1)
	2
	
	
	
	
	

	225
	
	The student understands the importance of the skills required to manipulate symbols in order to solve problems and uses the necessary algebraic skills required to simplify algebraic expressions and solve equations and inequalities in problem situations.  (A.4)
	Use symbols to represent unknowns and variables.  (A.3A) B9,10,11; T9,10,11(obj 2)
	2
	
	
	Project Notebook:  Have students review their project work and bring their notebooks up to date.

· Have students review the research, equations, graphs, and explanations needed for the project.

· Ask groups to share any insights they found for completing the project, such as any shortcuts they found in doing research or solving equations and making graphs.
Project Scoring Rubric:

3  Student demonstrates thorough research techniques by accessing many different sources of information.  Calculations are correct.  Graphs are neat, accurate, and clearly show differences between the formulas.  Graphs have appropriate scales.  Explanations are complete and well thought out.

2  Student demonstrates good research techniques to find information.  Calculations are mostly correct but have minor errors.  Graphs are neat and somewhat accurate with minor errors in scale.

1  Student locates needed information with some help.  Calculations contain major errors.  Graphs could be more accurate.

0  Major elements of the project are incomplete or missing.
	

	137
	
	The student understands the importance of the skills required to manipulate symbols in order to solve problems and uses the necessary algebraic skills required to simplify algebraic expressions and solve equations and inequalities in problem situations.  (A.4)
	Find specific function values, simplify polynomial expressions, transform and solve equations, and factor as necessary in problem situations (such as "what is the remaining area in simplest form when a rectangle measuring x by 2x+1 is removed from a larger rectangle measuring 6x by x+4). (A.4A) B9,10,11; T9,10,11(obj 2)
	5
	
	
	
	

	269
	Quadratic and Other 

Non Linear Functions
	The student understands that the graphs of quadratic functions are affected by the parameters of the function and can interpret and describe the effects of changes in the parameters of quadratic functions. (A.9)
	Analyze graphs of quadratic functions and draw conclusions.  (A.9D) B10,11; T10,11 (obj 5)   
	5
	
	
	
	

	244
	
	The student understands there is more than one way to solve a quadratic equation and solves them using appropriate methods. (A.10)
	Solve quadratic equations using concrete models, tables, graphs and algebraic methods. (A.10A) B10,11; T10,11(obj 5)
	
	
	
	
	


	Numerical Fluency---Average 5-7 Minutes Per Day

	Matrix #
	Matrix Strand
	TEKS

Knowledge & Skill
	Student Expectation
	TAKS OBJ
	Resource
	Time/ Pace
	Student Work Products
	Teaching Notes

	414
	Solving Problems Using Measurement
	The student uses procedures to determine measures of three-dimensional figures. (8.8)
	Connect models of prisms, cylinders, pyramids, spheres, and cones to formulas for volume of these objects (such as establishing the area of the base of a given rectangular prism by covering the bottom with cubes.  Layering the cubes to match the first layer on the base, students fill the prism to estimate the volume of the prism.  Students connect the procedure to the formula for calculating the volume of a rectangular prism) (8.8B)  B9,10; T9,10 (obj 8)
	8
	Numerical Fluency Problem #116
	1 day
	Students use the formula chart to find the volume of a square pyramid and grid their response.

Ask students how the square pyramid might be related to a cube with the same dimensions.


	NF Problem #116 comes from TAKS Grade 9 Study Guide problem #60 and the answer is 162.

	416
	Solving Problems Using Measurement
	The student uses indirect measurement to solve problems. (8.9)
	Use Pythagorean theorem to solve real-life problems. (such as having a diagram showing the street plan of a city on a grid.  Students use the Pythagorean Theorem to compare the distance between two locations traveled by a taxi and a helicopter) (8.9A) B9,10; T9,10 (obj 8)
	8
	Numerical Fluency Problem #117
	1 day
	Students use the Pythagorean Theorem to find the hypothetical distance from a sailboat to a buoy.

Ask students what parts of a right triangle are given and what part is missing.

Ask them to define their strategy before they begin their calculations.
	NF Problem #117 comes from TAKS Grade 9 Study Guide problem #62 and the answer is D.

	420
	Proportional Reasoning in Measurement
	The student describes how changes in dimensions affect linear, area, and volume measures. (8.10)
	Describe the resulting effects on perimeter and area when dimensions of a shape are changed proportionally (such as a chart of shapes with proportionally changed lengths and widths, students find the perimeter and area for each shape, organize the data in a table, and look for patterns that describe the relationship between changes in the dimensions of the shapes and the changes in their perimeters and areas) . (8.10A) B9,10; T9,10 (obj 8)
	8
	Numerical Fluency Problem #118
	1 day
	Students use reasoning and drawing a picture (if needed) to determine the scale factor between two rectangular gardens based on the relationship of the areas.

Ask students to draw a picture to scale if they have a difficult time entering the problem.

Students should carefully label their drawings to avoid confusing what they are comparing.
	NF Problem #118 comes from TAKS Grade 9 Study Guide problem #65 and the answer is A.

	
	
	
	
	
	Numerical Fluency Problem #119
	1 day
	Students use what they know about the relationship of perimeter to a change in dimensions to make a generalization.

Encourage students to draw the squares with the relationship described.

What is the perimeter of the original square? What is the perimeter of the new square?
	NF Problem #119 comes from TAKS Grade 9 Study Guide problem #66 and the answer is A.

	414
	Solving Problems Using Measurement
	The student uses procedures to determine measures of three-dimensional figures. (8.8)
	Connect models of prisms, cylinders, pyramids, spheres, and cones to formulas for volume of these objects (such as establishing the area of the base of a given rectangular prism by covering the bottom with cubes.  Layering the cubes to match the first layer on the base, students fill the prism to estimate the volume of the prism.  Students connect the procedure to the formula for calculating the volume of a rectangular prism) (8.8B)  B9,10; T9,10 (obj 8)
	8
	Numerical Fluency Problem #120
	1 day
	Students should use the rulers found on the TAKS Mathematics Chart to measure the dimensions of the net of a triangular prism.

Students use the formula for the area of a triangle or square to calculate the area of the bases of the prism.

What shapes are the sides of the prism?
	NF Problem #120 comes from TAKS Grade 9 Study Guide problem #67 and the answer is A.

	343
	Geometric Models
	The student uses geometry to model and describe the physical world. (8.7)
	Use geometric concepts and properties to solve problems in fields such as art and architecture (such as finding the perimeter of a doorway and the arch above to door).  (8.7B)  B9,10; T9,10 (obj 7)
	7
	Numerical Fluency Problem #121
	1 day
	Students could work backwards to find the length of each shelf based on the information given.

Questions to ask:

How many inches are in a foot?

How many inches were on the roll of shelf paper? How much did he use?
	NF Problem #121 comes from TAKS Grade 9 Study Guide problem #57 and the answer is B.

	
	
	
	
	
	Numerical Fluency Problem #122
	1 day
	Students find the combined area of 60 rectangular windows and compare to find the ratio of windows to wall space.

Questions to ask:

How many square feet does each window cover? How many windows are in the building?

Can you write this comparison as a ratio?
	NF Problem #122 comes from TAKS Grade 9 Study Guide problem #54 and the answer is 1/10.

	331
	
	
	Use pictures or models to demonstrate the  Pythagorean Theorem (such as showing the sum of the areas of the squares on each leg of a right triangle is equal to the area of the square on the hypotenuse).  (8.7C) B9,10; T9,10 (obj 7)
	
	Numerical Fluency Problem #123
	1 Day
	Students determine from 3 given squares with side lengths labeled which set could form a right triangle. 

Questions to ask:

What do we know is true about the squares off the sides of a right triangle?
	NF Problem #123 comes from TAKS Grade 9 Study Guide problem #56 and the answer is C.


	Matrix #
	Matrix Strand
	TEKS

Knowledge & Skill
	Student Expectation
	TAKS OBJ
	Resource
	Time/ Pace
	Student Work Products
	Teaching Notes
	

	Core Lessons---Average 45-50 Minutes Per Day

	137
	Foundations of Functions
	The student understands the importance of the skills required to manipulate symbols in order to solve problems and uses the necessary algebraic skills required to simplify algebraic expressions and solve equations and inequalities in problem situations.  (A.4)
	Find specific function values, simplify polynomial expressions, transform and solve equations, and factor as necessary in problem situations (such as "what is the remaining area in simplest form when a rectangle measuring x by 2x+1 is removed from a larger rectangle measuring 6x by x+4). (A.4A) B9,10,11; T9,10,11(obj 2)
	2
	Algebra I Assessments  Fireworks Celebration and 

Insects in the Water

pages 23-34
	2 Days
	Refer to the Criteria Checklist Solution Guide on page 35 of the Teacher/Student materials to identify 3-4 criteria that will be the focus of this assessment.

Students should collaborate in groups of 2-4 students with the understanding that they will all be responsible for explaining the group solution.

These assessments make excellent projects for peer assessment during a “Gallery Walk” where each group evaluates each final product according to the identified criteria.


	The Dana Center has developed Algebra I Assessments as a resource for teachers to use to provide ongoing assessment integrated with algebra instruction.

The National Council of Teachers of Mathematics (2000) has identified the following six standards to guide classroom assessment:

• Assessment should reflect the mathematics that all students need to know and be able to do.

• Assessment should enhance mathematics learning.

• Assessment should promote equity.

• Assessment should be an open process.

• Assessment should promote valid inferences about mathematics learning.

• Assessment should be a coherent process.

Implementing these assessment standards may require significant changes in how teachers view and use assessment in the mathematics classroom. Teachers should assess frequently to monitor individual performance and guide instruction.

See the bottom of page 13 for additional calculator solutions to the Insects in the Water assessment.
	Fireworks Celebration

Scaffolding Questions:

· What is the initial velocity and height in this problem?

· How can you rewrite the function so that it is easier to determine an appropriate window for graphing?

· How can you use your graph to answer questions about time and height?

The graph will be a parabola opening down, and the vertex is halfway between 0 and 10 at t = 5.

h(5) = –16(5)2 + 160(5) = 400

The graph below show the rocket rising to reach its maximum height of 400 feet 5 seconds, then falling to hit the ground in 10 seconds.

[image: image11.png]



Insects in the Water

Scaffolding Questions:

· How does the data in the table help you determine a reasonable window for your plot?

· What does the table tell you is a reasonable value for c? What does the shape of the graph tell you about the value of a?

· What is the function that most closely models this scatterplot?

· How can you use the graph of y = 300 to help you answer Question 3?

Since y = 20 when x = 0, the value for c in y = ax2 + 75x + c is 20. Since the scatterplot shows the larvae population increasing and decreasing, a must be negative.

Graphing y = -1x2 + 75x + 20 gives a parabola that opens wider than the plot appears and whose maximum value occurs at a greater temperature,

37.5º C, than the temperature that appears to give the maximum population for the scatterplot, between 10º C and 30º C.

Graphing y = -2x2 + 75x + 20 gives a parabola that opens narrower than the plot appears and whose maximum value occurs at 18.75º C, which is too low.

Trying a value close to a = -1.5, we find that a good fitting quadratic is y = -1.5x2 + 75x + 20.



	227
	Quadratic and Other 

Non Linear Functions
	The student understands that the graphs of quadratic functions are affected by the parameters of the function and can interpret and describe the effects of changes in the parameters of quadratic functions. (A.9)
	Determine the domain and range for quadratic functions in given situations. (A.9A)
	5
	
	
	
	
	

	317
	
	
	Investigate, describe, and predict the effects of changes in a on the graph of y = ax²+c.  (A.9B)  B10,11; T10,11 (obj 5)
	
	
	
	
	
	

	316
	
	
	Investigate, describe, and predict the effects of changes in c on the graph of y = ax² + c (such as use a graphing calculator to recognize the graphs of y = x² - 3  as a translation down 3 units of y = x² ). (A.9C) B9,10,11; T9,10,11 (obj 5)
	
	
	
	
	
	

	269
	
	
	Analyze graphs of quadratic functions and draw conclusions.  (A.9D) B10,11; T10,11 (obj 5)   
	
	
	
	
	
	

	244
	
	The student understands there is more than one way to solve a quadratic equation and solves them using appropriate methods. (A.10)
	Solve quadratic equations using concrete models, tables, graphs and algebraic methods. (A.10A) B10,11; T10,11(obj 5)
	5
	
	
	
	
	

	270
	
	
	Make connections among the solutions (roots) of quadratic equations, the zeros of their related functions, and the horizontal intercepts (x-intercepts) of the graph of the function. (A.10B) B10,11; T10,11      (obj 5)   
	
	
	
	
	
	

	261
	Foundations of Functions
	The student uses the properties and attributes of functions. (A.2)
	Identify and sketch the general forms of linear (y=x) and quadratic (y=x²) parent functions. (A.2A) B9,10,11; T9,10,11  (obj 2)  
	2
	
	
	
	
	

	Numerical Fluency---Average 5-7 Minutes Per Day

	Matrix #
	Matrix Strand
	TEKS

Knowledge & Skill
	Student Expectation
	TAKS OBJ
	Resource
	Time/ Pace
	Student Work Products
	Teaching Notes

	331
	Geometric Models
	The student uses geometry to model and describe the physical world. (8.7)
	Use pictures or models to demonstrate the  Pythagorean Theorem (such as showing the sum of the areas of the squares on each leg of a right triangle is equal to the area of the square on the hypotenuse).  (8.7C) B9,10; T9,10 (obj 7)
	7
	Numerical Fluency Problem #124
	1 Day
	Students must use what they know about the degrees in a circle and the total degrees in the interior angles of an isosceles triangle to determine the measure of angle A.
	Questions to ask:

What is the total degrees in a circle? How may segments form the center?

What is the measure of angle B?

What is the total degrees of the interior angles of a triangle?

Are angles A and C the same measure? How do you know?
	NF Problem #124 comes from TAKS Grade 9 Study Guide problem #55 and the answer is 67.5°.

	209
	Patterns, Generalizations,
	The student understands how algebra can be used to express generalizations and recognizes and uses the power of symbols to represent situations. (A.3)
	Look for patterns and represent generalizations algebraically (such as finding the expression to determine the number of dots in the nth step if the 1st step has 1 row of 2 dots, the 2nd step has 2 rows of 3 dots each, and the 3rd step has 3 rows of 4 dots each). (A.3B)  B9,10,11; T9,10,11(obj 2)    
	2
	Numerical Fluency Problem 125
	1 day
	Students are asked to derive a function rule from a given sequence of numbers.
	Questions to ask:

What information about these numbers could help you write a function rule?

What do you notice about the difference between each number in the sequence?
	NF Problem #125 comes from TAKS Grade 8 Study Guide problem #19 and the answer is A.


Insects in the Water
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[image: image13.png]By graphing y = 300 along with the population graph and fincing the
points of intersection, we can deterrrine the temperatures when the
population is no more than 300,
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Clarifying Activity Matrix 225 TEKS SE alg1b3A � HYPERLINK "http://www.tenet.edu/TEKS/math/clarifying/" ��www.tenet.edu/TEKS/math/clarifying/� 






































Clarifying Lesson: (Matrix 121 TEKS SE  alg1b4B) � HYPERLINK "http://www.tenet.edu/teks/math/clarifying/clalg1factor.htm" ��http://www.tenet.edu/teks/math/clarifying/clalg1factor.htm� 














Use algebra blocks to demonstrate the following:





Name the product.





Name the factors.








Name the


product.





Name the factors








































































































Download this IPG from www.austinschools.org/matrix/                                                                     NOTE:  Many of the matrix items can be covered simultaneously
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