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This curriculum was created using an Understanding by Design format.  Topics and content are organized under Big Ideas to help students transfer understandings.
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Textbook:  Mathematics Course 3, Holt, Rinehart and Winston, 2008
	Big Idea:  In Search of Truth

Big Question: What makes this true?
Topic:  Expressions and Equations


Suggested Time: 3-4 weeks
Goals 

2005 NYS Standards:

7N4 Solve multi-step equations by combining like terms using the distributive property or moving variables to one side of the equation.

(Now on 7th grade NYS Assessment)
8A2 Write verbal expressions that match given mathematical expressions

8N2 Evaluate expressions with integral exponents
2010 Common Core Standards:

8EE1 Know and apply the properties of integer exponents to generate equivalent numerical expressions. For ex) 32x 3-5=3-3=1/33=1/27

Mathematical Practices:

1. Make sense of problems and persevere in solving them

4.   Model with mathematics

Content Domains:

2. Operations and Algebraic Thinking

7.   Expressions and Equations  
Common Misunderstandings and/or Confusing Concepts

Inappropriate use of inverse operations

Procedural errors

Make use of algebraic procedures to solve verbal problems

Students try to “solve” expressions
Related Seventh-grade Standards

Skills/Prior Knowledge

7A4 Solve multi-step equations by combining like terms using the distributive property or moving variables to one side of the equation. (Now on 7th grade NYS Assessment)

Additional Resources:

curriki.org

mathbits.com

appleseedanalytics.com/itembank.php

Vocabulary:  
equation, distribute, simplify,

like terms, combining, variable, absolute value,

exponent, inverse, identity, expression




	Content

Goals
	Understandings

Students will understand that:


	Essential Questions
	Know

Students will know:
	Do

Students will be able to:
	Textbook:

	Review Integer Operations
	
	
	
	
	

	8.A.2:
Write verbal expressions that match given mathematical expressions
	… a number can be represented with a variable.

… words translate to specific operations.

… a verbal statement can be written mathematically. 
	Does “x” always equal the same number?

Can you create a list of words that represent the same operation?

How is communicating in the language of mathematics similar to written communication?
	… a value can be substituted for a variable to evaluate an algebraic expression

… algebraic expressions can be translated into

verbal phrases.

… key words that translate into operations.

… multiple ways to record operations.

… mathematical symbols are used to replace words
	… simplify an expression by plugging in different values for a given variable

… write an algebraic expression given a verbal phrase and visa-versa.

… justify your choice of operations.


	6-8

10

11-12


	Content

Goals
	Understandings

Students will understand that:


	Essential Questions
	Know

Students will know:
	Do

Students will be able to:
	Textbook:

	8.A.2: – continued
Write verbal expressions that match given mathematical expressions

	…algebra can be applied to real world situations.

…the order of operations is a universal way of solving a mathematical expression.
	How can algebra be used to relate to real world scenarios?

Why use algebra to represent a real world scenario?

Should a student in Japan get the same

answer as a student in the United States?
	…when solving real world problems:

· To represent an unknown given a verbal problem.

· There are relationships to symbolically represent.

…the order of operations.

The order of operations, when done correctly, will result in one correct answer.


	…represent a given description of a real world situation algebraically.
…apply the order of operations to simplify an expression.

…justify each step of simplifying an expression.
	79,255,241,

465,403,233. 

430,562
830

	8.N.2:  Evaluate expressions with integral exponents
	…the order of operations must be followed when evaluating expressions with integral exponents
	What is the difference in 4x2 and

(4x)2 ?
	…a different answer will result when evaluating 

4x2 vs. (4x)2 when x does not equal zero
	…represent expressions with algebra tiles for understanding

…expand an expression with integral exponents for understanding

…evaluate expressions with exponents by using the order of operations as a guide
	162-164

	Content

Goals
	Understandings

Students will understand that:


	Essential Questions
	Know

Students will know:
	Do

Students will be able to:
	Textbook:

	Review:

7.A.4:  Solve multi-step equations by combining like terms, using the distributive property or moving variables to one side of the equation
	…when solving equations the property of equality must be adhered to.
	What happens when children of different weights get on a seesaw?

How do you get “x”

alone?

How is evaluating an expression similar to checking an equation?
	…the property of equality.

…like terms

…properties to include the distributive property.

…a systematic approach to solving a multistep equation.

…algebraic equations can be solved by using inverse operations.

…the difference between an expression and an equation
	…“Keep the balance” when solving an equation

…combine like terms

…solve multistep equations using properties and inverses or inverse operations.

…explain each step of solving a multistep equation using correct vocabulary.

…check the solution of an equation


	588-596

98-99

588

13




	Big Idea:  In Search of Truth

Big Question:  What values make this true?
Topic:  Inequalities


Suggested Time: 1 week
Goals 

2005 NYS Standards:

8A1 Translate verbal sentences into algebraic inequalities 

8A2 Write verbal expressions that match given mathematical expressions

8A13 Solve multi-step inequalities and graph the solution set on a number line

8A14 Solve linear inequalities by combining like terms using the distributive property or moving variables to one side of the inequality (include multiplication or division of inequalities by a negative number)

8A15 Understand that numerical information can be represented in multiple ways:  arithmetically, algebraically and graphically

8G19 Graph the solution set of an inequality on a number line

2010 Common Core Standards:

7EE4 Use variables to represent quantities in a real-world or mathematical problem, and construct simple equations and inequalities to solve problems by reasoning about the quantities.

b. Solve word problems leading to inequalities of the form px  +q > r or px +q < r, where p, q, and r are specific rational numbers.  Graph the solution set of the inequality and interpret it in the context of the problem. For example: As a salesperson, you are paid$50 per eek plus $3 per sale.  This week you want your pay to be at least $100.  Write an inequality for the number of sales you need to make, and describe the solutions.

Mathematical Practices:

6. Attend to precision

4. Model with mathematics

Common Misunderstandings and/or Confusing Concepts

Why an un-shaded circle is used when the integer is not included in the solution set when graphing on a number line

Improper use of the inequality symbols

Related Wording and direction of inequality (at most, etc.)

Set format
Related Seventh-grade Standards

Skills/Prior Knowledge
7A5 Solve one-step inequalities (positive coefficients only)

7G10 Graph the solution set of an inequality (positive coefficients only) on a number line

Additional Resources:

edhelper.com

regentsprep.org

Vocabulary: inequality, number line, graph, equality, solution set, greater than, less than, greater than or equal to, less than or equal to, at most, at least




	Content

Goals
	Understandings

Students will understand that:


	Essential Questions
	Know

Students will know:
	Do

Students will be able to:
	Textbook:

	8.A.1:Translate verbal sentences into algebraic inequalities


	…verbal phrases can lend themselves to inequalities

…relationships may exist other than equalities
	How can we symbolically represent situations involving inequalities?
	…a procedure for translating a verbal phrase into an inequality

…appropriate vocabulary terms associated with inequalities (at most, at least, etc.).
	…write phrases as mathematical inequalities using the proper symbols

…justify the use of the inequality symbol
	44

45

	8.A.2:
Write verbal expressions that match given mathematical expressions
	…mathematical expressions can be written as verbal expressions


	How can we translate mathematical symbols for inequalities into verbal phrases?

What are the key indicators suggesting the use of an inequality?

How do you know it is not equal?
	…a procedure for translating mathematical symbols representing inequalities into verbal phrases

…the symbols for greater than, greater than or equal to, less than, less than or equal to, not equal to
	…write mathematical symbols representing inequalities into verbal phrases

…match symbols to verbal phrases.
	55


	Content

Goals
	Understandings

Students will understand that:


	Essential Questions
	Know

Students will know:
	Do

Students will be able to:
	Textbook:

	8.G.9: Graph the solution set of an inequality on a number line

8.A.15: Understand that numerical information can be represented in multiple ways: arithmetically, algebraically and graphically. 

Include set notation.
	…multiple solutions may provide “truth” to a given situation
	How can we represent a solution having more than one “ truth “?
	…the difference between graphing less than, less than or equal to, greater than, greater than or equal to

…Open-Closed Circles

…the direction of the arrow
	…graph the solution to an inequality on a number line
	48

	8.A.13: Solve multi-step inequalities and graph the solution set on a number line

8A14

Solve linear inequalities by combining like terms, using the distributive property or moving variables to one side of the inequality (include multiplication or division of inequalities by a negative number)

	…solving an inequality involves using inverse operations
	What are the similarities and differences between solving an equation and solving an inequality?
	…when multiplying or dividing both sides of an inequality by a negative number the inequality symbol must be reversed to make the statement true
	…solve multi-step inequalities both algebraically and verbally when given a real situation.

…represent the solution set on a number line


	604-606

612


	Big Idea:  Relationships

Big Question:    What is the missing link?

Topic:  Ratio, Proportion


Suggested Time: 1+ weeks
Goals 

2005 NYS Standards:
8.PS.10 Use proportionality to model problems

8.M.1
Solve equations/proportions to convert to equivalent measurements within metric and customary measurement systems  Note: Also allow Fahrenheit to Celsius and vice versa.
2010 Common Core Standards:

Not present
Common Misunderstandings and/or Confusing Concepts


Students may not see that the two equivalent ratios need to be present in the same order within the proportional situation.  The means must have the same relationship to the extremes in each relationship.

A proportion can be solved various ways (you are not forced to solve one way), however, you should be able to set up with a variable in standard form.  (The product of the means is equivalent to the product of the extremes).

Students must be able to organize the data presented in the problem and not just place numbers randomly within the proportion.
Related Seventh-grade Standards

Skills/Prior Knowledge
7.M.1 
Calculate distance using a map scale  

7.M.5 
Calculate unit price using proportions  

7.M.6 
Compare unit prices  

7.M.7 
Convert money between different currencies with the use of an exchange rate table and a calculator

Additional Resources:

jmap.org

regentsprep.com

brainpop

Holt online 

brighthub.com

Khan Institute

appleseed analytics
Vocabulary:  ratio, term, antecedent, consequent, mean, extreme, multiple, measure, percent, rate, is/of, similar, proportion, scale, currency, LCD, simplest or lowest terms, evaluate, express 



	Content

Goals
	Understandings

Students will understand that:


	Essential Questions
	Know

Students will know:
	Do

Students will be able to:
	Textbook:

	8.M.1: Solve equations/proportions to convert to equivalent measurements within metric and customary measurement systems  Note: Also allow Fahrenheit to Celsius and vice versa
	…conversions can enable us to create a clearer relationship within a word problem.

…it is easier to compare two units when they are directly linked as opposed to when they are indirectly linked.

…a proportion can be used to convert between units of measure.


	Is it easier to compare items which are related or unrelated?
	…a procedure for converting between units of money and measure.

…a procedure for setting up proportions to help convert units of measure.

…to answer appropriately with a desired unit of measure.
	…solve multi-step proportional word problems involving changing scenarios and units of measure.

…organize information given from a real world scenario and recognize a proportional situation.

…explain rationale for setting up a proportion to solve a problem

…convert units of measure with a problem to “level the playing field”
	 224-228


	Content

Goals
	Understandings

Students will understand that:


	Essential Questions
	Know

Students will know:
	Do

Students will be able to:
	Textbook:

	8.PS.10:Use proportionality to model problems


	-ratios express comparisons in different ways.

-proportions can bring meaning to mathematical comparisons.

-equal does not always look the same.

-proportions can organize information in a meaningful way.
	Can two related items be used to find missing values in a similar situation?
	…ratio and proportion  terminology

…read and identify the means and extremes within a proportion word problem.

…find the basic relationship (ratio) given in the problem

…multiplying the means and extremes creates two equal expressions.

…the lowest unit rate is the best value.
	…represent proportions using variables

…construct and solve ratio and proportion equations.  

…apply basic algebraic solving skills to a proportion word problem.

…justify the steps of the procedure

…identify the constant of

proportionality

…organize information given from a real world scenario and recognize a proportional situation.

…find unit rate and justify it as the best value


	 238-241


	Big Idea:  Show Me the Money

Big Question:  Will you be outsmarted at the checkout? 
Topic:  Business Math, Tax, Total Cost, Discount, Sale Price, 

Gratuity, Percent Change, Commission, Simple Interest, Real Life Word Problems


Suggested Time: 3 weeks
Goals 

2005 NYS Standards:

8.N.3 Read, write, and identify percents less than 1% and greater than 100%

8.N.4 Apply percents to: Tax, Percent increase/decrease, Simple Interest, Sale Price, Commission, Interest Rates and gratuities

8.N.5 Estimate a percent of a quantity, given an application

8.N.6 Justify the reasonableness of answers using estimation

2010 Common Core Standards:

Common Misunderstandings and/or Confusing Concepts 

Subtracting tax and adding discount

Decimal/percent conversions

Adding percent needs to be taken separate

Converting months to years

Related Seventh-grade Standards

Skills/Prior Knowledge
Students in 7th grade work with fraction – decimal – percent conversions within the context of creating circle graphs

Additional Resources:
jmap.org

regentsprep.com

brainpop

Holt online (need web site)

brighthub.com

Vocabulary:

Income, interest rates, percent, percent decrease

percent increase, percent of quantity, profit, sale price, sales, simple interest, tax, commission,  gratuity



	Content

Goals
	Understandings

Students will understand that:


	Essential Questions
	Know

Students will know:
	Do

Students will be able to:
	Textbook:

	8.N.3:  Read, write, and identify percents less than 1% and greater than 100%
	… a percent is a way of expressing how large or how small of a piece of a whole a value is.  
…fractions, decimals and percents have equivalent forms.
	How can we judge fairly, who has more of a value?
	…the meaning of percent in general and specifically if the percent is less than 1% or greater than 100%
…how to conceptualize a percent within the context of a word problem.


	…explain or illustrate how a percent could actually be less than one or greater than 100%.  (.5% or 110%)

…defend how it is possible to have more than 100% of something
	278-287

	8.N.4:  Apply percents to: Tax, Percent increase/decrease, Simple Interest, Sale Price, Commission, Interest Rates and gratuities
	…percent is used in most basic business transaction. 
	When you go shopping, what Math do you need to be able to do?
What are the similarities between tax and discount?

Have you ever paid or earned interest?
	…the meaning of tax, interest, sale price, commission, discount, and gratuity

…how to calculate basic percent of a given amount.  Percent of a whole will give you the part.
…the type of strategy and operation needed to calculate an amount based upon the verbal problem (tax is added, discounts are subtracted, etc.)

…the interpretation of a receipt or a bill

Continued next page
	… read a word problem or consider a real world scenario and determine the essential information needed

…translate a word problem into a percent statement that can be used to calculate amounts.

…apply strategies to calculate interest, commission, discount, tax and gratuity  (proportion or equation)

…explain a procedure related to calculating interest, commission, discount, tax or gratuity


	278-282
294-297

298-301

302-305


	Content

Goals
	Understandings

Students will understand that:


	Essential Questions
	Know

Students will know:
	Do

Students will be able to:
	Textbook:

	Continued:

8.N.4:  Apply percents to: Tax, Percent increase/decrease, Simple Interest, Sale Price, Commission, Interest Rates and gratuities
	
	
	…the simple interest formula  I = RPT and related vocabulary

…the meaning of percent of change (increase / decrease)

…the percent of change formula  
[image: image1.wmf]100
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 or other method for calculating


	
	

	8.N.5:  Estimate a percent of a quantity, given an application
8.N.6:   Justify the reasonableness of answers using estimation


	…a general understanding of basic percent can give an estimate of a value.  

…an estimate using percent should make sense in a real world scenario based upon provided information.
	Is there a way of getting a quick idea of how much you have of something?
Does my answer make sense?
	…basic denominations of values (1/4,1/2,3/4)

…that half is dividing in two, thirds is divide by three, etc.
…rounding techniques based upon information given


	…use estimation skills to calculate “about” how much something will cost or be.

…make an educated estimate based upon a general percent
	278-282


	Big Idea:  Polynomials

Big Question:  What’s my name/game?

Topic:  Factoring/Laws of Exponents/Roots


Suggested Time: 1 week
Goals 

2005 NYS Standards:

8A10 Factor algebraic expressions using the GCF

8A11 Factor a trinomial in the form: ax2 + bx +c, a =1 and c having no more than 3 sets of factors

8N1    Develop and apply the laws of exponents for multiplication and division

2010 Common Core Standards:

7EE1 Apply properties of operations as strategies to add, subtract, factor and expand linear expressions with rational coefficients

8EE1 Know and apply the properties of integer exponents to generate equivalent numerical expressions For example, 32 x 3-5 =3-3=1/33 =1/27

Content Domains:

2. Operations and Algebraic Thinking

8. Functions

Mathematical Practices:

6. Attend to precision

7. Look for and make use of structure

8. Look for and express regularity in repeated reasoning

Common Misunderstandings and/or Confusing Concepts

 The value of zero as an exponent

 Adding exponents when performing addition

 Dividing exponents when performing division
Related Seventh-grade Standards

Skills/Prior Knowledge

7N4 Develop the laws of exponents for multiplication and division

7EE1 Apply properties of operations as strategies to add, subtract, factor, and expand linear expressions with rational coefficients.

7N8 Find the common factors and gcf of two or more numbers

7N14 Develop a conceptual understanding of negative and zero exponents with a base of ten and relate to fractions and decimals (e.g., 10-2 =.01 =1/100 )
Additional Resources:
edhelper.com

regentsprep.org

Vocabulary:

Base, coefficient, root, exponent, power, constant, product, sum, term, quotient




	Content

Goals
	Understandings

Students will understand that:


	Essential Questions
	Know

Students will know:
	Do

Students will be able to:
	Textbook:

	8.N.1:  Develop and apply the laws of exponents for multiplication and division


	…certain key words apply to specific operations

…specific rules apply to multiplication and division
	How do multiplication and division differ?
	 …the function of the coefficient, base and exponent in multiplication and division
	…multiply and divide applying the laws of exponents

…explain the process and difference between multiplication and division of terms with exponents
	170-171

	8.A.10: Factor algebraic expressions using the GCF
	…the GCF of two or more whole numbers is the greatest factor the numbers have in common.


	How are factors related to the operations of multiplication and division?
	…a method for finding the GCF of an expression
	…factor an expression that involves two or more terms by “taking out” the GCF
	824

769

	8.A.11:

Factor a trinomial in the form

ax2 + bx + c; a=1

and c having no more than three sets of factors

	…the relationship between multiplication and division when factoring polynomials and checking the answer
	What is factoring?

How can you relate an area problem to factoring?
	…characteristics of different types of polynomials and related procedures for factoring.

…a procedure for solving area problems using factoring.
	…factor a trinomial completely by using divisibility rules, as well as the procedures for factoring a trinomial

…find the length of a side of a rectangle given the area in the form of a trinomial
	770-771




	Big Idea:  Polynomials

Big Question:  What’s my name/game?

Topic:  Operations (Monomials and Polynomials)


Suggested Time: 2 weeks
Goals 

2005 NYS Standards:

8A5 Use physical models to perform operations with polynomials

8A6 Multiplying and dividing monomials (may be a negative)

8A7 Add and subtract polynomials (integer coefficients)

8A8 Multiply a binomial by a monomial or a binomial (integer coefficients)

8A9 Divide a polynomial by a monomial (integer coefficients) Note: The degree of the denominator is less than or equal to the degree

of the numerator for all variables

2010 Common Core Standards:

Content Domains:
8. Functions

Mathematical Practices:

6. Attend to precision

7. Look for and make use of structure
8. Look for and express regularity in repeated reasoning
Common Misunderstandings and/or Confusing Concepts

Vocabulary relating to subtraction (from)

Application of subtraction rule to ENTIRE 2nd polynomial

Improper use of numerical base vs. variable base

4x2 vs. (4x)2
Proper use of the distributive law

Related Seventh-grade Standards

Skills/Prior Knowledge
7N12 Add, subtract, multiply and divide integers

7A3    Identify a polynomial as an expression   containing one or more terms

Additional Resources:

algebra.com

mathisfun.com/algebra/polynomials-adding-subtracting.html.

edhelper.com

Vocabulary:

monomial, binomial, trinomial, base, coefficient, sum, product, difference, quotient, term, power, constant, variable, ascending, descending




	Content

Goals
	Understandings

Students will understand that:


	Essential Questions
	Know

Students will know:
	Do

Students will be able to:
	Textbook:

	8.A.5: Use physical models to perform operations with polynomials


	…certain vocabulary is specific to polynomials

…there is a physical model that directly correlates to 
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	What determines the specific name of a polynomial?

Can you represent it?
	…what defines a polynomial as a monomial, binomial or trinomial


	…differentiate between a monomial, binomial or trinomial

…examine a model and record the polynomial represented.
	744

732

734



	Review
	…each polynomial can be classified by its degree
	How can you tell the difference between the base, exponent, coefficient and constant?

What determines the degree of a polynomial?
	…the characteristics and definitions of the base, exponent, coefficient and constant term

…what to look for to find the degree of a given polynomial
	…identify the base, coefficient constant and exponent

…determine the degree of a polynomial

…use exponents to write a polynomial in standard form
	162

6

735



	8.A.7:  Add and subtract polynomials (integer coefficients)
	…specific rules relate to each operation.
	What are the similarities between addition and subtraction of polynomials?
	…the rules and procedures for performing addition and subtraction:

…to apply integer operation rules to the coefficient
…to recognize and group like terms


	…perform addition and subtraction when given specific problems including problems involving perimeter.

…explain or justify procedures both in writing and verbally
	747-748

753

	8.A.6:
Multiplying and dividing monomials (may be a negative)

8.A.8: Multiply a binomial by a monomial or a  binomial (integer coefficients)
	…the coefficient, base and exponent have specific roles when multiplying or dividing

…the distributive law is applied when multiplying a binomial by a monomial
	What is the role of the coefficient, base and exponent when performing multiplication or division?

How can you apply the distributive law to multiplication?
	…the rules and procedures for performing multiplication and division 

…to include integer rules

…to apply laws of exponents
…to apply the distributive property
	…perform multiplication and division when given specific problems including area problems.

…explain or justify procedures both in writing and verbally
	756

758

762

	8.A.9: Divide a polynomial by a monomial (integer coefficients) Note; The degree of the denominator is less than or  equal to the degree of the numerator for all variables.


	…specific rules relate to dividing a polynomial by a monomial

…the whole can be broken into its individual parts.


	How can you use the rule for dividing a monomial by a monomial to divide a polynomial by a monomial?


	…a procedure for dividing a polynomial by a monomial

…how to recognize and/or set up a problem as a 

· Fraction

· With a division sign

…laws of exponents
	…divide a polynomial by a monomial by using common denominator method or
application of the laws of exponents
	768


	Big Idea:  Spatial Relations

Big Question:  How does it fit?

Topic:  Angles


Suggested Time: 2-3 weeks
Goals 

2005 NYS Standards:

7th Grade May-June

7.A.9 
Build a pattern to develop a rule for determining the sum of the interior angles of polygons

8.A.12 Apply algebra to determine the measure of angles formed by or contained in parallel lines cut by a transversal and by intersecting lines
8.G.1 
Identify pairs of vertical angles as congruent
8.G.2
Identify pairs of supplementary and complementary angles

8.G.3
Calculate the missing angle in a supplementary or complementary pair

8.G.4
Determine angle pair relationships when given two parallel lines cut by a transversal

8.G.5
Calculate the missing angle measurements when given two parallel lines cut by a transversal

8.G.6
Calculate the missing angle measurements when given two intersecting lines and an angle

2010 Common Core Standards:

Common Misunderstandings and/or Confusing Concepts

The difference between complementary and supplementary

Correctly identifying angle relationships and angle measures

Using correct terminology to define angle relationships such as vertical angles not opposite angles
Related Seventh-grade Standards

Skills/Prior Knowledge
7.A.9 
Build a pattern to develop a rule for determining the sum of the interior angles of polygons

7.G.7 
Find a missing angle when given angles of a quadrilateral

Additional Resources:

jmap.org,  regentsprep.com,  brainpop,  Holt online ,  brighthub.com

Khan Institute,  appleseed analytics
Vocabulary:

Adjacent, alternate exterior angles, alternate interior angles, angle pairs, complementary angles, congruent, corresponding angles, exterior angle, interior angle, linear pair or straight angle, parallel lines, perpendicular, supplementary angles, transversal, vertical angles



	Content

Goals
	Understandings

Students will understand that:


	Essential Questions
	Know

Students will know:
	Do

Students will be able to:
	Textbook:

	8.G.1 
Identify pairs of vertical angles as congruent
8.G.2:
Identify pairs of supplementary and complementary angles

8.G.3: Calculate the missing angle in a supplementary or complementary pair

8.G.6: Calculate the missing angle measurements when given two intersecting lines and an angle


	…angle relationships can be used to find the measure of missing angles

…angle relationships can be translated into numerical and algebraic relationships
	Is it possible for an angle pair to be both congruent and complementary / supplementary?  
	…the definitions and differences between vertical angles, perpendicular, supplementary and complementary angles.

…congruent as equal in measure

…to represent the missing angle with a variable

…to set up the numerical / algebraic relationship as an equation


	…recognize and identify angle pair relationships (vertical, perpendicular, complementary, and supplementary)

…create angle pairs (vertical, perpendicular, complementary, and supplementary)

…create equations based on angle pair relationships to solve for a missing angle.

…solve for the missing angles created by intersecting lines

...justify the process of setting up an equation and solving for  missing angles based on the definition of the relationships

…apply the unit of degrees to solutions for missing angles
	324-328


	Content

Goals
	Understandings

Students will understand that:


	Essential Questions
	Know

Students will know:
	Do

Students will be able to:
	Textbook:

	8.G.4:
Determine angle pair relationships when given two parallel lines cut by a transversal

8.G.5:
Calculate the missing angle measurements when given two parallel lines cut by a transversal

8.A.12: Apply algebra to determine the measure of angles formed by or contained in parallel lines cut by a transversal and by intersecting lines
	…special angle relationships exist when parallel lines are intersected by a third line called a transversal

…angle relationships can be translated into algebraic relationships

…algebraic equations can be used to solve for missing angle measurements.
	Given the measure of specific angles formed by three lines, can you prove that two of the lines are parallel?

Why would we use algebra in our geometry unit?
	…the names and relationships of angles represented when parallel lines are intersected (cut) by a transversal 

…to represent the missing angle with a variable

…to set up the numerical / algebraic relationship as an equation


	…recognize a drawing with accompanied explanation as parallel lines cut by a transversal.

…determine through observation, interaction with, or any other method the relationships between angles given parallel lines cut by a transversal

…identify in any given drawing the angle relationships using the appropriate terminology and state reasoning

…set up an equation based on angle relationships to solve for an unknown and/or an angle measurement.  

…solve equations with increased complexity including distributing and variables on both sides
	330-333

	Review: 
7.A.9: Build a pattern to develop a rule for determining the sum of the interior angles of polygons
	…patterns exist with the sum of the interior angles of polygons
	How is the sum of the angles in a triangle related to the sum of the interior angles of any polygon?
	…the sum of the exterior angles of any polygon is 360 degrees

…a procedure for creating the rule for the sum of the interior angles of a polygon
	…build the pattern for the sum of the interior angles of a polygon

…apply the created rule – formula to solve for the interior angles of a any number of sides
	341-345

	Big Idea:  Spatial Relations

Big Question:  How does it fit?

Topic:  Measurement and Scale Drawing


Suggested Time: ____?
Goals 

2005 NYS Standards:

8.M.1 Solve equations/proportions to convert to equivalent measurements within metric and customary measurement systems  Note: Also allow Fahrenheit to Celsius and vice versa.
8.R.9  Use mathematics to show and understand physical phenomena (e.g., make and interpret scale drawings of figures or scale models of objects)
2010 Common Core Standards:

8.EE.5  Graph proportional relationships, interpreting the unit rate as the slope of the graph.  Compare two different proportional relationships represented in two different ways.
MP6:  Attend to precision.
Common Misunderstandings and/or Confusing Concepts

How to label appropriately

Utilizing the appropriate vocabulary

When to multiply/divide when converting within a system of measurement

Memorizing conversion facts

Inappropriate use of measuring tools
Related Seventh-grade Standards

Skills/Prior Knowledge
7.M.1 
Calculate distance using a map scale  

7.M.2
Convert capacities and volumes within a given system

7.M.3
Identify customary and metric units of mass 

7.M.4 
Convert mass within a given system  

7.M.9  Determine the tool and technique to measure with an appropriate level of precision: mass7.M.12 Determine personal references for customary /metric units of mass  

7.M.13 Justify the reasonableness of the mass of an object
Additional Resources:

jmap.org,  regentsprep.com,  brainpop,  Holt online ,  brighthub.com

Khan Institute,  appleseed analytics
Vocabulary:
Scale, proportional, blueprint, ratio, conversion, convert, metric, standard




	Content

Goals
	Understandings

Students will understand that:


	Essential Questions
	Know

Students will know:
	Do

Students will be able to:
	Textbook:

	8.M.1:  Solve equations/proportions to convert to equivalent measurements within metric and customary measurement systems  Note: Also allow Fahrenheit to Celsius and vice versa
	…units of measure can be manipulated to create an equal playing field.

…different countries use different units of measurement.
	Can you find the area of a rectangular room whose length and width are given in different measures?
	…the difference between systems of measurement (metric and customary, Fahrenheit and Celsius)

…what the ratio represents and what a proportion means.

…to set up ratios in a consistent manner based on scale given when creating proportions.

…the use of cross products to solve for the variable

…measurements can be manipulated to be equivalent units of measure within the same measurement system by using ration and proportion.
	…convert to equivalent measurements within metric and customary measurement systems by setting up a proportion.

....use and maintain the units of measurement throughout setting up and solving for an equivalent form.
	224-233

	8.R.9: Use mathematics to show and understand physical phenomena (e.g., make and interpret scale drawings of figures or scale models of objects)
	…a scale can be used to enlarge or scale down an actual, real life object, by using ratio and proportion.

…a scale drawing is a proportionate model.
	Was mini-me, Dr. Evil’s true proportional replica?

Why are maps useful?

What does “not drawn to scale” mean?
	…the proper scale and proportional ratio of scale replicas to their actual measurement.

…the interpretation of a scale drawing.
	…create scale drawings of an actual measurement.

…evaluate scale drawings of figures or scale models of objects)

	833-834


	Big Idea:  Spatial Relations

Big Question:  How does it fit? 
Topic:  Transformations


Suggested Time:  2 weeks
Goals 

2005 NYS Standards:

8.G.7
Describe and identify transformations in the plane, using proper function notation (rotations, reflections, translations, and dilations)


8.G.8
Draw the image of a figure under rotations of 90 and 180 degrees

8.G.9
Draw the image of a figure under a reflection over a given line

8.G.10
Draw the image of a figure under a translation


8.G.11
Draw the image of a figure under a dilation

8.G.12
Identify the properties preserved and not preserved under a reflection, rotation, translation, and dilation

2010 Common Core Standards:

Understand congruence and similarity using physical models, transparencies, or geometry software.

1. Verify experimentally the properties of rotations, reflections, and translations:

a. Lines are taken to lines, and line segments to line segments of the same length.

b. Angles are taken to angles of the same measure.

c. Parallel lines are taken to parallel lines.

2. Understand that a two-dimensional figure is congruent to another if the second can be obtained from the first by a sequence of rotations, reflections, and translations; given two congruent figures, describe a sequence that exhibits the congruence between them.

3. Describe the effect of dilations, translations, rotations, and reflections on two-dimensional figures using coordinates.

4. Understand that a two-dimensional figure is similar to another if the second can be obtained from the first by a sequence of rotations, reflections, translations, and dilations; given two similar two-dimensional figures, describe a sequence that exhibits the similarity between them.
Common Misunderstandings and/or Confusing Concepts
Confuse the term translation and transformation

Rotate counter-clockwise versus clockwise

Reflecting over the correct axis
Related Seventh-grade Standards

Skills/Prior Knowledge
General geometric vocabulary to include symmetry, 90 and 180 degrees, 
Additional Resources:

jmap.org,  regentsprep.com,  brainpop,  Holt online ,  brighthub.com

Khan Institute,  appleseed analytics
Vocabulary:

Congruent, construction, dilate, dilation, image, not preserved, pre-image, preserved, reflect, reflection, rotate , rotation, rotational symmetry, spatial, symmetry, transformation, transformational geometry, translate, translation




	Content

Goals
	Understandings

Students will understand that:


	Essential Questions
	Know

Students will know:
	Do

Students will be able to:
	Textbook:

	8.G.7
Describe and identify transformations in the plane, using proper function notation (rotations, reflections, translations, and dilations)

	…a transformation is a change in size or location.

…formulas may be used to accurately identify points of transformation
	What changed?
	…the definition of a rotation, reflection, translation and dilation

…the term transformation describes all the different changes

…the characteristics of each transformation

…the “proper” function notation for each rotation.  Examples:

f(x,y) = (x+a, y+b)

g(x,y) = (x, -y)

h(x,y) = (-x, y)
	…observe and generalize about what changed when a figure is transformed

…define each transformation

…create a “rule” based upon examples of transformations
	358-363

	8.G.8
Draw the image of a figure under rotations of 90 and 180 degrees

8.G.9
Draw the image of a figure under a reflection over a given line

8.G.10
Draw the image of a figure under a translation

8.G.11
Draw the image of a figure under a dilation
	…each transformation has a unique set of characteristics
	How can you accurately change the position or size of a figure?
	…proper labeling notation (primes)

…90 degree rotation can be seen by creating perpendicular lines from the origin (or point of rotation) to the original point and the origin and the new point.

…180 degree rotation can be seen as a line drawn from the original point, through the origin (or point of rotation) and to the new point.

…procedures for drawing each transformation applying a general rule or implementing a function rule
	…draw each of the transformations with proper labeling

…describe how to draw each

…compare and contrast the different procedures for each transformation
	358-363


	Content

Goals
	Understandings

Students will understand that:


	Essential Questions
	Know

Students will know:
	Do

Students will be able to:
	Textbook:

	8.G.12
Identify the properties preserved and not preserved under a reflection, rotation, translation, and dilation
	…whether the properties of a given polygon are preserved is dependent upon the transformation
	What’s preserved and when?
	…properties of polygons related to each shape – angle and side relationships

…what is meant by properties being preserved or not preserved.
	…accurately identify and explain properties preserved or not preserved for each transformation
	


	Big Idea:  Spatial Relations

Big Question:  How does it fit?

Topic:  Constructions


Suggested Time:  1+ weeks
Goals 

2005 NYS Standards:

8.G.0.  Construct the following, using a straight edge and compass:

· Segment congruent to a segment

· Angle congruent to an angle

· Perpendicular bisector

· Angle bisector
2010 Common Core Standards:
Common Misunderstandings and/or Confusing Concepts
Construction marks should not be erased
Related Seventh-grade Standards

Skills/Prior Knowledge
Geometry terminology to include parallel lines, angles, perpendicular congruent, line segments
Additional Resources:
jmap.org,  regentsprep.com,  brainpop,  Holt online ,  brighthub.com

Khan Institute,  appleseed analytics
Vocabulary:

Angle bisector, bisector, congruent, line segment, perpendicular, perpendicular bisector, segment bisector




	Content

Goals
	Understandings

Students will understand that:


	Essential Questions
	Know

Students will know:
	Do

Students will be able to:
	Textbook:

	8.G.0.  Construct the following, using a straight edge and compass:

· Segment congruent to a segment

· Angle congruent to an angle

· Perpendicular bisector

· Angle bisector

	…an accurate model can be created without measuring
	What does it mean to construct something?

How can a compass help me to construct lines?

What would you do if you had to construct without a protractor or a ruler
	…definitions for related vocabulary such as bisect, bisector, congruent, endpoint, perpendicular, line segment, angle, arc

…the necessity of using a straightedge 

…an arc – and how it is created with a compass

…a procedure for constructing congruent segments and angles

…a procedure for constructing a perpendicular bisector of a line segment

…a procedure for bisecting an angle
	…measure with a compass

…make an arc with a compass

…explain and follow a procedure for creating congruent angles and segments

…explain and follow a procedure for creating a perpendicular bisector to a line segment or bisecting an angle

…prove that one segment or angle is congruent to the given

…prove that a segment or angle has been bisected
	329
334-335


	Big Idea:  Functions

Big Question:  What fits?  What works?

Topic:  Coordinate Geometry and Functions


Suggested Time: 3 – 4 weeks
Goals 

2005 NYS Standards:
7.A.10  Write an equation to represent a function from a table of values

8.A.3
Describe a situation involving relationships that matches a given graph

8.A.4
Create a graph given a description or an expression for a situation involving a linear or nonlinear relationship

8.A.16
Find a set of ordered pairs to satisfy a given linear numerical pattern (expressed algebraically); then plot the ordered pairs and draw the line

8.A.17
Define and use correct terminology when referring to function (domain and range)

8.A.18
Determine if a relation is a function  

8.A.19
Interpret multiple representations using equation, table of values, and graph  

8.G.13
Determine the slope of a line from a graph and explain the meaning of slope as a constant rate of change

8.G.14 
Determine the y-intercept of a line from a graph and be able to explain the y-intercept
8.G.15
Graph a line using a table of values

8.G.16
Determine the equation of a line given the slope and the y-intercept

8.G.17
Graph a line from an equation in slope-intercept form,
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8.G.18
Solve systems of equations graphically (only linear, integral solutions,  
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 format, no vertical/horizontal lines)

8.G.20
Distinguish between linear and nonlinear equations ax2 + bx + c; a=1  (only graphically)  

8.G.21
Recognize the characteristics of quadratics in tables, graphs, equations, and situations
2010 Common Core Standards:

8.EE.5 -Graph proportional relationships, interpreting the unit rate as the slope of the graph. Compare two different proportional relationships represented in different ways. For example, compare a distance-time graph to a distance-time equation to determine which of two moving objects has greater speed.

8.EE.8 -Analyze and solve pairs of simultaneous linear equations.

a. 
Understand that solutions to a system of two linear equations in two variables correspond to points of intersection of their graphs, because points of intersection satisfy both equations simultaneously.

b. 
Solve systems of two linear equations in two variables algebraically, and estimate solutions by graphing the equations. Solve simple cases by inspection. For example, 3x + 2y = 5 and 3x + 2y = 6 have no solution because 3x + 2y cannot simultaneously be 5 and 6.

c. 
Solve real-world and mathematical problems leading to two linear equations in two variables. For example, given coordinates for two pairs of points, determine whether the line through the first pair of points intersects the line through the second pair.

8.F.3 -
Interpret the equation y = mx + b as defining a linear function, whose graph is a straight line; give examples of functions that are not linear. For example, the function A = s2 giving the area of a square as a function of its side length is not linear because its graph contains the points (1,1), (2,4) and (3,9), which are not on a straight line.

8.F.4 -
Construct a function to model a linear relationship between two quantities. Determine the rate of change and initial value of the function from a description of a relationship or from two (x, y) values, including reading these from a table or from a graph. Interpret the rate of change and initial value of a linear function in terms of the situation it models, and in terms of its graph or a table of values.

8.F.1 -
Understand that a function is a rule that assigns to each input exactly one output. The graph of a function is the set of ordered pairs consisting of an input and the corresponding output.1
Common Misunderstandings and/or Confusing Concepts
The labeling

Confuse rise and run with plotting ordered pairs

Creating an equation from a given table

Utilizing the appropriate vocabulary

Related Seventh-grade Standards

Skills/Prior Knowledge

7.A.7
Draw the graphic representation of a pattern from an equation or from a table of data

7.A.8
Create algebraic patterns using charts/tables, graphs, equations, and expressions
7.A.10
Write an equation to represent a function from a table of values  

Additional Resources:

Jmap.org
Regentsprep.com

Brainpop

Holt online

Brighthub.com

Khan Institute

Appleseed analytics
Vocabulary:
Domain, range, function, relation, input, output, ordered pair, independent and dependent variables, slope, y-intercept



	Content

Goals
	Understandings

Students will understand that:


	Essential Questions
	Know

Students will know:
	Do

Students will be able to:
	Textbook:

	8.G.15
Graph a line using a table of values

8.A.16 Find a set of ordered pairs to satisfy a given linear numerical patter (expressed algebraically); then plot the ordered pairs and draw the line

8.A.4
Create a graph given a description or an expression for a situation involving a linear or nonlinear relationship

8.A.3
Describe a situation involving relationships that matches a given graph

Review: 7.A.10  Write an equation to represent a function from a table of values
	… a pattern can be defined by a function rule.

…there is an infinite number of order pairs on a line in a graph

…relationships between dependent events can be expressed graphically.

…graphs represent real world situations
	When will it end?

If given a pattern, can you create a rule that can extend the pattern?

What will it look like?

What might the data represent?

What’s it look like algebraically? 
	…the coordinate plane and ordered pairs

…to indicate a line is infinite with arrow

…input and output

…points on a line can be determined by substituting an independent value into a function.

…to substitute a value for x to find y

…how relationships in data might look pictured on a graph
…the relationship between real world scenarios and linear equations. 

…what to look for in a table, pattern of values, or a graph to generate a function rule.


	…draw a line with appropriate labels and/or arrows on a graph given a table of values

…create a table of values given a function rule or linear equation

…model a real world scenario into a functional relationship

…describe the relationship of the variables to justify a modeled graph for a real world scenario

…create a situation that might describe what is observed on a given graph

…write a function rule given a table of values and/or a graph.
	118-121
122-125

127-131

134-137

138-141

142-145


	Content

Goals
	Understandings

Students will understand that:


	Essential Questions
	Know

Students will know:
	Do

Students will be able to:
	Textbook:

	8.A.17 Define and use correct terminology when referring to a function (domain and range)

8.A.18 Determine if a relation is a function
	…functions show relationship.
	Why isn’t the relationship a function?
	…definitions of domain, range, relation, function 

…horizontal line test


	…identify and explain why a line is or is not a function.
	134-137
638-642

	8.G.13
Determine the slope of a line from a graph and explain the meaning of slope as a constant rate of change
	…linear expression has a constant change between points.  

…change can be calculated and used to predict future progression of the linear situation.
	How does a line progress from point to point?
	…that slope is a constant rate of change

…slope can be calculated by finding the difference between two points

…can be calculated from a table of values

…the slope intercept formula
	-calculate slope (use the slope formula).

…identify the slope in the slope-intercept formula and any given linear equation

…identify slope as positive, negative, zero, or undefined.


	347-351
633-637

	8.G.14 
Determine the y-intercept of a line from a graph and be able to explain the y-intercept

	…a line can only pass through the y-axis at one distinct point.  

…this unique point can be found either graphically or algebraically.

	At how many unique points does a line intersect the y-axis?
	…that the y-intercept is the point of intersection of a linear function and the y-axis

…what value in the slope-intercept formula can be identified as the y-intercept

…to record the y-intercept as an ordered pair
	…determine the y-intercept when given a graph of a linear equation.

…be able to determine the y-intercept if given the slope-intercept formula.

…explain why a given point on a graph or ordered pair is the y-intercept
	638-642


	Content

Goals
	Understandings

Students will understand that:


	Essential Questions
	Know

Students will know:
	Do

Students will be able to:
	Textbook:

	8.A.19
Interpret multiple representations using equation, table of values, and graph  
Can also do 7.A.10 here.
	…patterns can be represented or modeled in multiple formats

…each representation has limits and / or advantages for interpretation
	Which representation gives me the information I need?
	…the connections between the equation, table of values and the graph to include the ordered pairs, y intercept, slope, etc.
	…find the slope of a line given a graph, create it from a table, and identify it in the equation.  

…find the y intercept using all three forms

…find ordered pairs using all three forms

…explain the relationship between equations, tables of values and graphs


	127-131
700-703

	8.G.17
Graph a line from an equation in slope-intercept form 
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	…the algebraic – geometric connection
	Can we graph a line with just a rule?
	…graph a linear expression using the slope-intercept rule 
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	…identify the slope and y-intercept in an equation

…graph and label a line using a table of values and slope-intercept method.

…explain the process of graphing a line


	134-137

	8.G.16
Determine the equation of a line given the slope and the y-intercept


	…a line on a graph can give you all the information you need to create an equation


	How can we algebraically express a line?
	…standard form

…a procedure for creating the equation of a line given the slope and y-intercept.


	-write equation in standard form.

…write the equation of a line when given slope and y-intercept.

…write an equation of a line given a line on a graph
	700-703


	Content

Goals
	Understandings

Students will understand that:


	Essential Questions
	Know

Students will know:
	Do

Students will be able to:
	Textbook:

	8.G.18
Solve systems of equations graphically (only linear, integral solutions,  
[image: image7.wmf]b
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 format, no vertical / horizontal lines)


	…finding a point which two linear equations share is unique and satisfies both conditions.
	How can we find a way to compare two payment plans? 

Could there be a time when two equations have a common solution?

What is a common solution to two linear equations?
	…the point of intersection is a solution for a system of equations.


	…identify (prove) whether a point is a solution to a linear equation (explain that the point is on both lines).

…solve a system of linear equations graphically.

…develop a procedure for solving a system of equations or be able to explain a process
	

	8.G.20
Distinguish between linear and nonlinear equations ax2 + bx + c; a=1  (only graphically)

8.G.21
Recognize the characteristics of quadratics in tables, graphs, equations, and situations
8.A.4 and 8.A.19

To be revisited in light of quadratic equations
 
	…not all functions are linear.  

…changing conditions create other unique functional graphs.

…different real life situations produce graphs that are both linear and non-linear
	Are there differences in the graphs of defined functions?

How does the patterned behavior of a quadratic affect the values of a function table?

What are the differences in the equations?
	…the characteristics of quadratics in tables, graphs, equations, and situations

-the difference between linear and non-linear graphs.

-determine the nature of a function by evaluating the independent and dependent coordinates within a given function table
	…make observations and identify the characteristics of a quadratic in a table, graphs, equation, and situation  

…compare and contrast with characteristics of linear equations in all three forms
	708-711


This transitional curriculum which includes 2005 NYS standards and the applicable common core standards allows the district to take the next step to fully adopt the Common Core Standards for Mathematics in 8th Grade.
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