Manassas City Public Schools (Implementation 2011-12)

Sixth Grade Mathematics Scope and Sequence Instructional Guide #1 (2011-12)

Benchmark Assessment:  28 days of direct instruction plus 1 day of MAP (October 18, 2011)

UNIT 1 ~ Decimals, Problem Solving, Exponents, Perfect Squares, Order of Operations, Geometric and Arithmetic Sequences
	Strand:

Essential Knowledge and Skills (SOL)
	TTAC 

Enhanced

S&S+ Units
	Correlated 

Textbook/Series 

Resources
	Instructional Technology and Resources:



	2 days
	Number and Number Sense:

Decimal Place Value Review 

4.3a
read, write, represent, and 
               identify decimals expressed 
               through thousandths
4.3b
round decimals to the nearest 
              whole number, tenth, and 
              hundredth
5.1         given a decimal through 
              thousandths, will round to 
              the nearest whole number, 
              tenth, or hundredth
NOTE:  
This material is NOT tested in 6th grade.  
It is intended as a quick review to help prepare for 6.2 and 6.7.

	
	Lesson 3-1 ~
Representing Decimals

Lesson 3-3 ~

Rounding Decimals
	· Math 5 Live – Place Value
http://www.learnalberta.ca/content/me5l/
html/Math5.html?launch=true

· Decimal PowerPoints
http://math.pppst.com/decimals.html 


	
	Vocabulary:

decimal                                  digit                              estimate                             round
tenths                                     hundredths                    thousandths                       ones                    whole number


	
	Essential Knowledge and Skills:

· Understand the place value structure of decimals and use this structure to read, write, and compare decimals.

· Investigate the ten-to-one place value relationship for decimals through thousandths, using Base-10 manipulatives (e.g., place value mats/charts, decimal squares, Base-10 blocks, money).

· Represent and identify decimals expressed through thousandths, using Base-10 manipulatives, pictorial representations, and numerical symbols (e.g., relate the appropriate drawing to 0.05). 

· Identify and communicate, both orally and in written form, the position and value of a decimal through thousandths. 
For example, in 0.385, the 8 is in the hundredths place and has a value of 0.08.

· Read and write decimals expressed through thousandths, using Base-10 manipulatives, drawings, and numerical symbols.

· Round decimal numbers to the nearest whole number, tenth, or hundredth.

· Understand that decimals are rounded in a way that is similar to the way whole numbers are rounded.

· Understand that decimal numbers can be rounded to estimate when exact numbers are not needed for the situation at hand. 

Essential Questions:

· How do patterns in our place value number system help us read, write, compare, and order decimal numbers?
· What are the effects of multiplying and dividing a number by ten, one-hundred, and one-thousand?

· How is rounding decimal numbers similar to or different from rounding whole numbers?

Instructional Notes/Hints:

· The structure of the Base-10 number system is based upon a simple pattern of tens, where each place is ten times the value of the place to its right. This is known as a ten-to-one place value relationship.  

· Understanding the system of tens means that ten tenths represents one whole, ten hundredths represents one tenth, ten thousandths represents one hundredth.

· A decimal point separates the whole number places from the places that are less than one. Place values extend infinitely in two directions from a decimal point. A number containing a decimal point is called a decimal number or simply a decimal.

· To read decimals,

· read the whole number to the left of the decimal point, if there is one;

· read the decimal point as “and”;

· read the digits to the right of the decimal point just as you would read a whole number; and

· say the name of the place value of the digit in the smallest place.

· Any decimal less than 1 will include a leading zero (e.g., 0.125).

· Decimals may be written in a variety of forms:

· Standard: 26.537

· Written: twenty-six and five hundred thirty-seven thousandths

· Expanded: (2 ( 10) + (6 ( 1) + (5 ( 0.1) + (3 ( 0.01) + (7 ( 0.001).

· The procedure for rounding decimal numbers is similar to the procedure for rounding whole numbers.

· A strategy for rounding decimal numbers to the nearest tenth and hundredth is as follows:

· Look one place to the right of the digit you want to round to.

· If the digit is 5 or greater, add 1 to the digit in the rounding place, and drop the digits to the right of the rounding place.

· If the digit is less than 5, leave the digit in the rounding place as it is, and drop the digits to the right of the rounding place.

· Decimals can be rounded to the nearest whole number, tenth or hundredth in situations when exact numbers are not needed.

· Create a number line that shows the decimal that is to be rounded.  
· The position of the decimal will help children conceptualize the number’s placement relative for rounding.  
An example is to round 5.747 to the nearest hundredth:

[image: image11.emf] 


                                         5.747 would lie between 5.74 and 5.75. 
        By looking at a number line, students should be able to determine which of the two numbers is closer.

Sample Strategies:

· Use Base 10 blocks, Egg cartons, beans, and place value charts to assist with this.
This material is NOT tested in 6th grade.  It is intended as a quick review to help prepare for 6.2 and 6.7.


	Strand:

Essential Knowledge and Skills (SOL)
	TTAC 

Enhanced

S&S+ Units
	Correlated 

Textbook/Series 

Resources
	Instructional Technology and Resources:



	2 days
	Number and Number Sense:

Comparing and Ordering Decimals Review

Preparation for 6.2

	
	Lesson 3-2 ~

Comparing and Ordering Decimals
	· Math 5 Live – Comparing/Ordering Decimals
http://www.learnalberta.ca/content/me5l/
html/Math5.html?launch=true


	
	Vocabulary:

compare                            greater than  >                                       less than  <                                  equal to =         

                                          greater than  or equal to  (                    less than or equal to (                 not equal  (
order                                  least                                                       greatest

        

	
	Essential Knowledge and Skills:

· Compare two decimals through thousandths using manipulatives, pictorial representations, number lines, and symbols <, (, >, (, and =.
· Create and justify representations in decimal format.
· Demonstrate how benchmarks can be used to compare and order decimals.
Essential Questions:

· How is comparing whole numbers similar to/different from comparing decimal numbers?
Instructional Notes/Hints:

· A procedure for comparing two decimals by examination may include the following:
· Line up the decimal numbers at their decimal points.
· Beginning at the left, find the first place where the digits are different.
· Compare the digits in this place value to determine which number is greater (or which is less).
· Use the appropriate symbol > or < or the words “is greater than” or “is less than” to compare the numbers in the order in which they are presented.
· If both numbers are the same, use the symbol = or words “is equal to”.
Sample Strategies:

· To help students compare the value of two decimals through thousandths, use manipulatives, such as place value mats/charts, 10-by-10 grids, decimal squares, Base-10 blocks, meter sticks, number lines, and money.
· Remind students not to “eyeball” it!  They MUST line up the decimal points to compare.


	Strand:

Essential Knowledge and Skills (SOL)
	TTAC 

Enhanced

S&S+ Units
	Correlated 

Textbook/Series 

Resources
	Instructional Technology and Resources:



	3 days
	Computation and Estimation:
Problem Solving Vocabulary and Strategies Review

	Attacking Word Problems

(pg. 46-48)

Estimation Strategies

(pg. 34-36)
Estimation and Problem Solving

(pg. 37-45)

	Lesson 3-4 ~

Estimating Sums and Differences

Lesson 3-5b ~
Problem Solving and Strategy

Lesson 7-1 ~
Estimating Products

	· Calculators 
· Spy Guys Lesson Problem Solving Bank
http://www.learnalberta.ca/content/mesg/html/
math6web/math6shell.html
· Math 5 Live – Estimation
http://www.learnalberta.ca/content/
me5l/html/Math5.html


	
	Common Core State Standards
CCSS 6.NS.2 ~ Fluently divide multi-digit numbers using the standard algorithm.
Also reference: SOL 4.4c ~ divide whole numbers, finding quotients with and without remainders

                          SOL 5.4  ~ create and solve single- step and multistep practical problems involving addition, subtraction, multiplication, and  
                                             division with and without remainders of whole numbers.


	
	Vocabulary:
front-end estimation                        compatible numbers                         rounded                         best answer                             best estimate
reasonableness of results                 estimation                                         benchmarks                  approximately                         closest to 
Addition Words ~
        total                                         deposit                          earned                                     savings
                 additional                      increased by

        altogether
                           in all                              how much both cost               sum                           combined                       plus

Subtraction Words ~     
        change                                    difference                      withdrew                                 paid                           reduced                         decreased by

        how much more                      less                                left                                          take away                  dropped                         remain

Multiplication Words ~     
        product                                   multiply                         of                                            per                             times                              twice

Division Words ~     
        quotient                                  shared                           split                                         equal parts                 separate                          average
Decimal Place Names ~ 

           tenths                                   hundredths                    thousandths                             ten thousandths



	
	Essential Knowledge and Skills:

· Understand the meaning of mathematical operations and how these operations relate to one another when creating and solving single-step and multistep word problems
Essential Questions:

· How are the four basic operations related to one another?

· What situations call for the computation of sums? ... differences? …products? …quotients? ...or a combination of operations?  
How does the problem situation determine how to represent a remainder in division?

· How do we determine whether it is more appropriate to estimate the solutions to problems than to compute them?  
What determines a reasonable estimation for a given situation? 
How is estimation used to check the reasonableness of the computation involved in solving a problem?

· What are efficient methods for finding sums, differences, products, and quotients?  How are the different methods related?  
When is it advantageous to use an alternative computation strategy? …a traditional computational algorithm?

Instructional Notes/Hints:

· Addition and subtraction are inverse operations.

· Multiplication and division are inverse operations.

· A sum is the result of adding two or more numbers. 
· A difference is the amount that remains after one quantity is subtracted from another. 
· A product is the result of multiplying two or more numbers. 
· A quotient is the result of dividing two numbers.
· Division is the operation of making equal groups or equal shares. When the original amount and the number of shares are known, division is used to find the size of each share. When the original amount and the size of each share are known, division is used to find the number of shares.

· There are various representations of division, i.e.,     

                            dividend ÷ divisor = quotient
                           quotient                            


    divisor
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Sample Strategies:

· Key Words Foldable
· Model for Problem Solving such as Polya or SEW Method




	Strand:

Essential Knowledge and Skills (SOL)
	TTAC 

Enhanced

S&S+ Units
	Correlated 

Textbook/Series 

Resources
	Instructional Technology and Resources:



	5 days
	Computation and Estimation:

Decimal Problem Solving
6.7      The student will solve single-
           step and multistep practical 
           problems involving addition, 
           subtraction, multiplication, and   
           division of decimals.

	Getting the Most From Your Money

(pg. 52-56)


	Lesson 3-4 ~

Estimating Sums and Differences

Lesson 3-5 ~ 

+ & - Decimals

Lesson 4-1 & 4-2 ~

Multiplying Decimals

Lesson 4-3 ~ 
Dividing Decimals

By Whole Numbers

Lesson 6-2 ~ 
Estimating Sums and Differences

	· Calculators

· Pizza Your Way – Use real life situation to add, subtract, multiply, divide decimals, and use percents and ratios.

       http://teachertech.rice.edu/Lessons/radams/pizza.html

· Real Life Situations Using Basic Math Skills – Give the students a real life situation that requires the use of knowledge they have acquired, so they can put it to use in a realistic situation.
http://www.eduref.org/cgi-bin/printlessons.cgi/Virtual/Lessons/
Mathematics/Applied_Math/APM0006.html 

	
	Common Core State Standards

CCSS 6. NS.3 ~ Fluently add, subtract, multiply, and divide multi-digit decimals using the standard algorithm for each operation.
Also reference:  SOL 4.5c ~ add and subtract with decimals
                           SOL 5.5a ~ find the sum, difference, product, and quotient of two numbers expressed as decimals through thousandths 
                                            (divisors with only one nonzero digit)


	
	Vocabulary:
distributive property                       see previous for additional words


	
	Essential Knowledge and Skills:

· Solve single-step and multistep practical problems involving addition, subtraction, multiplication and division with decimals expressed to thousandths with no more than two operations.
Essential Questions:

· What is the role of estimation in solving problems? 
Estimation gives a reasonable solution to a problem when an exact answer is not required. 
If an exact answer is required, estimation allows you to know if the calculated answer is reasonable.
· How can the distributive property help with computation involving decimals?
Instructional Notes/Hints:

· Solving multi-step problems in the context of all real-life situations enhances interconnectedness and proficiency with estimation strategies. 

· Examples of practical situations solved by using estimation strategies include shopping for groceries, buying school supplies, budgeting allowance, deciding what time to leave for school or the movies, and sharing a pizza or the prize money from a contest. 
· Different strategies can be used to estimate the result of computations and judge the reasonableness of the result. 
For example: What is an approximate answer for 2.19 ( 0.8? The answer is around 2 because 2 ( 1 = 2.
· Understanding the placement of the decimal point is very important when finding quotients of decimals. 
Examining patterns with successive decimals provides meaning, such as dividing the dividend by 6, by 0.6, by 0.06, and by 0.006. 
Sample Strategies:

· Students are encouraged to work in small groups and discuss strategies for solving problems. 

· Students work in small groups, using manipulatives, to solve problems. 

· Students imagine they are in line at a checkout counter. Give students a $25.00 limit and a list of items which has a cost that is over the limit. Students estimate the total cost and, then, determine which products to drop from the list to get below the limit by rounding the prices to the nearest dollar or half dollar. 

· Using catalogs or newspaper ads, have students estimate the cost of buying a certain number of items, including some multiple items (e.g. 3 gallons of milk, 2 boxes of cereal, and a half gallon of orange juice). 

· Teach students to look for compatible numbers as an estimation strategy. 
Using a grocery store ad, find two items whose total is about $2 or $3 or $5. 

· Help students see that there are various ways to estimate and that the choice of strategy depends on the task. To underscore that estimation is a problem-solving process, prompt students to consider first the goal of a task and the level of accuracy needed. Encourage students to invent their own estimation strategies. Encourage students to justify their estimation strategies.



	Strand:

Essential Knowledge and Skills (SOL)
	TTAC 

Enhanced

S&S+ Units
	Correlated 

Textbook/Series 

Resources
	Instructional Technology and Resources:



	4 days

	Number and Number Sense:

Exponents and Perfect Squares

6.5
The student will investigate and describe concepts of positive exponents and perfect squares.

	Toothpick Patterns

(pg. 202-205)


	Lesson 1-4 ~

Powers of Exponents

Lesson 7-6 ~ Sequences

Lesson 1-4 ~

Powers and Exponents


	· Calculator

· Hands-on Equations

· Investigation Units (5th grade)

· TTAC from 5th and 7th
· Algebra I Textbook 

· Virginia Algebra Resource Center
http://curry.virginia.edu/k12/algebra/sol_index.html 


	
	Common Core State Standards            Note:  This is a 5th Grade CCSS Objective.


CCSS 5.NBT.2. Explain patterns in the number of zeros of the product when multiplying a number by powers of 10, 
                             and explain patterns in the placement of the decimal point when a decimal is multiplied or divided by a power of 10. 
                           Use whole number exponents to denote powers of 10.


	
	Vocabulary:
exponent                                      base                                          power                                cubed                                 squared                                     
power of 10                                 consecutive                              sequence                            pattern                               exponential notation
perfect square                              square number                         geometric square               


	
	Essential Knowledge and Skills:

· Recognize and describe patterns with exponents that are natural numbers, by using a calculator.
· Recognize and describe patterns of perfect squares not to exceed 20
[image: image3.wmf]2

, by using grid paper, square tiles, tables, and calculators.
· Recognize powers of ten by examining patterns in a place value chart: 104 = 10,000, 103 = 1000, 102 = 100, 101 = 10, 10
[image: image4.wmf]0

=1.

Essential Questions:

· What does exponential form represent?
· What is the relationship between perfect squares and a geometric square?
Instructional Notes/Hints:
· Exponential form is a short way to write repeated multiplication of a common factor such as 5 x 5 x 5 x 5 = 5
[image: image5.wmf]4

.
· In exponential notation, the base is the number that is multiplied, and the exponent represents the number of times the base is 
used as a factor.  In 83, 8 is the base and 3 is the exponent.

· A power of a number represents repeated multiplication of the number by itself 
(e.g., 83 = 8 ( 8 ( 8 and is read “8 to the third power”).

· When multiplying tens together, the product is called a “power of 10.” 
The numbers 1, 10, 100, 1000, and 10,000 are powers of 10. 
A power of 10 can be expressed with an exponent. 
The exponent gives the number of times that 10 is a factor, i.e., 10 ( 10 ( 10 = 103.

· Any real number other than zero raised to the zero power is 1. Zero to the zero power (0) is undefined.
· Perfect squares are the numbers that result from multiplying any whole number by itself (e.g., 36 =  6 ( 6 = 6
[image: image6.wmf]2

). 

· A perfect square is the area of a geometric square whose side length is a whole number.
(e.g., 1 ( 1, 2 ( 2, or 3 ( 3). This can be modeled with grid paper, tiles, geoboards and virtual manipulatives.  

· A square number can be represented geometrically as the number of dots in a square array. 
Square numbers are perfect squares and are the numbers that result from multiplying any whole number by itself 
(e.g., 36 = 6 ( 6). 
Square numbers (1, 4, 9, 16, …) can be represented as a growing pattern of squares.
 For example

Sample Strategies:
· Students take a class period to explore the exponent key, the x^2 key, and the square root key on the calculator. The groups are challenged to define the function of each key.

· The students will work in pairs using a number cube, and a 0-9 spinner to express numbers in exponent form.  The first student will toss the cube to get a number that both students will use as an exponent.  The second student will spin the spinner to get three different numbers. The students will then use any combination of the numbers with the exponent to write the largest possible number. The student to write the largest possible number wins a point. The first student to get 10 points wins the round.
· Create a puzzle of 9 or 16 squares. On the matching edges of the smaller squares place matching numbers in exponent form and standard form, square roots, and scientific notation.   
e.g.

5
[image: image7.wmf]2

   
2,300

                      __

25 ( 36 

4 cubed

6

  2.3 ( 10
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                         Once you have created the puzzle, cut apart and mix up the pieces, tape the smaller pieces to a piece of paper and make copies 
                         for the students. Give students the mixed up puzzle to cut apart and arrange in correct order.
· TEAMS video clip about zero to the zero power.
***In 2011, we will need to add in strategies that deal with zero to the zero power, as well as, 
how a perfect square can be modeled with grid paper, tiles, geoboards and virtual manipulatives.***


	Strand:

Essential Knowledge and Skills (SOL)
	TTAC 

Enhanced

S&S+ Units
	Correlated 

Textbook/Series 

Resources
	Instructional Technology and Resources:



	3 days
	Computation and Estimation:

6.8
The student will evaluate whole number numerical expressions, using the order of operations.


	
	Lesson 1-5 ~
Order of Operations
	· Learn Alberta Math Interactives ~ 
Exploring Order of Operations
http://tinyurl.com/LearnAlbertaOrderofOperations
This interactive resource allows the user to explore the order of operations (brackets, exponents, multiplication, division, addition and subtraction). The resource also includes print activities, solutions, learning strategies, and a math game.
· Learn Alberta Continuum ~
Order of Operations
http://www.learnalberta.ca/content/mec/html/index.html
· Math 5 Live ~ Order of Operations
http://www.learnalberta.ca/content/me5l/html/
Math5.html?launch=true


	
	Common Core State Standards

CCSS 6.EE. 1. Write and evaluate numerical expressions involving whole number exponents.
CCSS 6.EE. 2 ~ Write, read, and evaluate expressions in which letters stand for numbers.
                           2c ~ Evaluate expressions at specific values of their variables.  Include expressions that arise from formulas used in real‐world

                                    problems. Perform arithmetic operations, including those involving whole number exponents, in the conventional order

                                   when there are no parentheses to specify a particular order (Order of Operations). 
                                   For example, use the formulas V = s3 and   A = 6 s2 to find the volume and surface area of a cube with sides of length s = 1/2.
Refer to:

SOL 6.8CF ~ Find the value of numerical expressions, using order of operations, mental mathematics, and appropriate tools. 
                       Exponents are limited to positive values.
Also reference:  SOL 5.7 ~ evaluate whole number numerical expressions, using the order of operations limited to (  ), +, - , x, and (.
                           SOL 7.13a ~ write verbal expressions as algebraic expressions and sentences as equations and vice versa
                           SOL 7.13b ~  evaluate algebraic expressions for given replacement values of the variables
                           SOL 8.4 ~ apply the order of operations to evaluate algebraic expressions for given replacement values of the variables.



	
	Vocabulary:

base                              exponent                       expression                      grouping symbols                     order of operations                    rational number     


	
	Essential Knowledge and Skills:

· Simplify expressions by using the order of operations in a demonstrated step-by-step approach. 
The expressions should be limited to positive values and not include braces { } or absolute value | |.

· Find the value of numerical expressions, using order of operations, mental mathematics, and appropriate tools. Exponents are limited to positive values.

Essential Questions:

· What is the significance of the order of operations? 
The order of operations prescribes the order to use to simplify expressions containing more than one operation. 
It ensures that there is only one correct answer.

Instructional Notes/Hints:

· The order of operations is a convention that defines the computation order to follow in simplifying an expression.

· The order of operations is as follows:

· First, complete all operations within grouping symbols*.  If there are grouping symbols within other grouping symbols, 
do the innermost operation first.

· Second, evaluate all exponential expressions.

· Third, multiply and/or divide in order from left to right.

· Fourth, add and/or subtract in order from left to right.

* Parentheses ( ), brackets [ ], braces {}, and the division bar – as in 
[image: image9.wmf]34
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+

 should be treated as grouping symbols.

· The power of a number represents repeated multiplication of the number (e.g., 83 = 8 · 8 · 8). The base is the number that is multiplied, and the exponent represents the number of times the base is used as a factor. In the example, 8 is the base, and 3 is the exponent. 

· Any number, except 0, raised to the zero power is 1. Zero to the zero power is undefined.

Sample Strategies:

· One player tosses the number cubes twice and all players record the numbers. The object of the game is to write an expression that uses all four numbers and all four operations to make a specified number, such as, the greatest number or the number closest to twenty-five. There is a time limit (i.e. two minutes). When time is called, players check each other's expressions. The player with the winning answer scores a point. After a few rounds, vary the rules (e.g., using parentheses or omitting multiplication).

· Write a long string of numbers and operations on the chalkboard. Give the students time to compute. Explore all the different answers to this single problem. Discuss the one correct answer and how the answer was obtained.

· Students work in pairs. They will select an index card containing an expression, missing the operations, and the answer. In order to arrive at the given answer, the students will arrange the operations in correct order. 
For example:  Expression: 6 7 5 12 6 2 = 38      Answer: 6 + 7 ( 5 – 12 (6 – 2) = 38



	Strand:

Essential Knowledge and Skills (SOL)
	TTAC 

Enhanced

S&S+ Units
	Correlated 

Textbook/Series 

Resources
	Instructional Technology and Resources:



	5 days

	Patterns/Functions/Algebra:

6.17     The student will identify and

            extend geometric and

            arithmetic sequences.

	Toothpick Patterns

(pg. 202-205)


	Lesson 1-4 ~

Powers of Exponents

Lesson 7-6 ~ Sequences

Lesson 1-4 ~

Powers and Exponents


	· Calculator

· Hands-on Equations

· Investigation Units (5th grade)

· TTAC from 5th and 7th
· Algebra I Textbook 

· Virginia Algebra Resource Center
http://teach.virginia.edu/k12/algebra
· Learn Alberta Math Interactives ~
Exploring Patterns
http://tinyurl.com/LearnAlbertaPatterns 
Interactive component helps students explore random number patterns and predict the next terms in a sequence. A print activity is included.
· Learn Alberta Math Interactives ~
Explore Patterns – Object Interactive
http://tinyurl.com/LearnAlbertaExplorePatterns
This resource allows students to explore number patterns. Users manipulate an animated squirrel as they determine terms in a sequence. Pictorial representations and algebraic expressions are generated for each pattern examined.  Includes print activities, learning strategies, and a game.


	
	Common Core State Standards            Note:  This is a High School CCSS objective.


CCSS.Functions.BF.1 ~ Write a function that describes a relationship between two quantities.

                                         a. Determine an explicit expression, a recursive process, or steps for calculation from a context.


	
	Vocabulary:
exponent                                      base                                          power                           cubed                                 squared                                     
power of 10                                 consecutive                              sequence                       pattern                               

arithmetic sequence                     geometric sequence


	
	Essential Knowledge and Skills: 
· Investigate and apply strategies to recognize and describe the change between terms in arithmetic sequences.

· Investigate and apply strategies to recognize and describe geometric patterns.

· Describe verbally and in writing the relationships between consecutive terms in arithmetic or geometric sequences.

· Extend and apply arithmetic and geometric sequences to similar situations.

· Extend arithmetic and geometric sequences in a table by using a given rule or mathematical relationship.
· Compare and contrast arithmetic and geometric sequences.
· Identify the common difference for a given arithmetic sequence.
· Identify the common ratio for a given geometric sequence.
Essential Questions: 
· What is an arithmetic sequence and how can it be created?

· What is a geometric sequence and how can it be created?

· What is the difference between an arithmetic and a geometric sequence?

Instructional Notes/Hints: 
· Numerical patterns may include linear and exponential growth, perfect squares, triangular and other polygonal numbers, or Fibonacci numbers.

· Arithmetic and geometric sequences are types of numerical patterns. 
While both are numerical patterns, arithmetic sequences are additive and geometric sequences are multiplicative.

· In the numerical pattern of an arithmetic sequence, students must determine the difference, called the common difference, between each succeeding number in order to determine what is added to each previous number to obtain the next number.  
Sample numerical patterns are 6, 9, 12, 15, 18, ….; and 5, 7, 9, 11, 13, …. 

· Strategies to recognize and describe the differences between terms in numerical patterns include, but are not limited to, examining the change between consecutive terms, and finding common factors.  An example is the pattern 1, 2, 4, 7, 11, 16…

· In geometric number patterns, students must determine what each number is multiplied by to obtain the next number in the geometric sequence. This multiplier is called the common ratio. Sample geometric number patterns include 2, 4, 8, 16, 32, …; 1, 5, 25, 125, 625, …; and 80, 20, 5, 1.25, …

Sample Strategies:  
· Suggested manipulatives: patterns blocks, grid paper, quilting patterns
· Given a list of numbers, have the students determine which numbers would be next. Have them find the rule that applies to the particular list. Explain and develop strategies to solve problems involving numerical patterns. Then create an algebraic equation. Given a series of blocks, have the students create the next 5 figures dealing with the blocks. Have the students explain orally and in writing how the pattern works.
· Students will study a display of quilts having geometric patterns. Students should discover the pattern and recreated a block of it on paper. Next, they may color their design.

· Have students write number sequences for other students to complete, by finding and continuing a pattern. Ask the problem solvers to state the rule used.
Give students a number and have them use the constant key on their calculators to create a sequence. Have them record the numbers. Then ask them to exchange papers and find the next 2 numbers in the sequence and state the rule.

· Have students work in pairs to create a pattern using centimeter grid paper. Have them challenge their classmates to find the next 2 figures in the pattern.
· Given a list of numbers, have the students determine which numbers would be next. Have them determine if there is a common difference or common ratio thus determining if it is an arithmetic or geometric sequence.
· Given pictures of the first three figures in a pattern, have the students create the next 4 figures in the pattern. Have the students explain orally and in writing how the pattern grows.
· Explore and explain arithmetic and geometric patterns using manipulatives, (such as snap cubes, blocks, pattern blocks, and grid paper), number lines, and tables.
· Create numerical and geometric patterns by using a given rule or mathematical relationship.


	2 days
	Review



	1 day
	Benchmark Assessment #1: 
UNIT 1 ~ Decimals, Problem Solving, Exponents, Perfect Squares, 

Order of Operations, Geometric and Arithmetic Sequences

October 18, 2011

	1 day
	Benchmark Review
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