Sixth Grade Math Standards

Standard 1: Number and Computation -The student uses numerical and computational concepts and procedures in a variety of situations.

Benchmark 1:
Number Sense – The student demonstrates number sense for real numbers and algebraic expressions in a variety of situations.


Indicators:

1. Compares and orders (2.4.K1a-c) ($):  

a. Integers; 

b. Fractions greater than or equal to zero,  Decimals greater than or equal to zero through thousandths place.




2.   Knows and explains numerical relationships between 

percents, decimals, and fractions between 0 and 1 (2.4.K1a,c), e.g., recognizing that percent means out of a 100, so 60% means 60 out of 100, 60% as a decimal is .60, and 60% as a fraction is 60/100.

3.  Generates and/or solves real-world problems using

(2.4.A1a) ($):  Equivalent representations of rational numbers and simple algebraic expressions, e.g., you are in the mountains.  Wilson Mountain has an altitude of 5.28 x 103 feet.  Rush Mountain is 4,300 feet tall.  How much higher is Wilson Mountain than Rush Mountain?

4.  Knows and explains what happens to the product or

     quotient when (2.4.K1a):

a. A positive number is multiplied or divided by a rational number greater than zero and less than one, e.g., if 24 is divided by 1/3, will the answer be larger than 24 or smaller than 24?  Explain.  

b. A positive number is multiplied or divided by a rational number greater than one, C

c. A nonzero real number is multiplied or divided by zero, (For purposes of assessment, an explanation of division by zero will not be expected.)
Benchmark 2:
Number Systems and Their Properties – The student demonstrates an understanding of the real number system; recognizes, applies, and explains their properties, and extends these properties to algebraic expressions.


Indicators:

1. Identifies all the subsets of the real number system [natural (counting) numbers, whole numbers, integers, rational numbers, irrational numbers] to which a given number belongs (2.4.K1l). (For the purpose of assessment, irrational numbers will not be included.)
2. Generates and/or solves real-world problems with rational numbers using the concepts of these properties to explain reasoning (2.4.A1a-c,e) ($):

a. Commutative and associative properties for addition and multiplication, e.g., at a delivery stop, Sylvia pulls out a flat of eggs. The flat has 5 columns and 6 rows of eggs.  Show two ways to find the number of eggs:  5 • 6 = 30 or 6 • 5 = 30.

b. Additive and multiplicative identities, e.g., the outside temperature was T degrees during the day.  The temperature rose 5 degrees and by the next morning it had dropped 5 degrees. 

c. Symmetric property of equality, e.g., Sam took a $15 check to the bank and received a $10 bill and a $5 bill.  Later Sam took a $10 bill and a $5 bill to the bank and received a check for $15.  $15 = $10 + $5 is the same as $10 + $5 = $15

d. Distributive property, e.g., trim is used around the outside edges of a bulletin board with dimensions 3 ft by 5 ft. Show two different ways to solve this problem:  2(3 + 5) = 16 or  2 • 3 + 2 • 5 = 6 + 10 = 16.  Then explain why the answers are the same.

e. Substitution property, e.g., V = IR [Ohm’s Law: voltage (V) = current (I) x resistance (R)]  If the current is 5 amps (I = 5) and the resistance is 4 ohms (R = 4), what is the voltage?  

f. Addition property of equality, e.g., Bob and Sue each read the same number of books.  During the week, they each read 5 more books.  Compare the number of books each read: b= number of books Bob read, s= number of books Sue read, so b + 5 = s + 5.
Benchmark 3: Estimation – The student uses computational estimation with real numbers in a variety of situations.



Indicators:

1. Estimates to check whether or not the result of a real-world problem using rational numbers is reasonable and makes predictions based on the information (2.4.A1a) ($), e.g., a class of 28 students has a goal of reading 1,000 books during the school year.  If each student reads 13 books each month, will the class reach their goal?  

Benchmark 4: Computation – The student models, performs, and explains computation with real numbers and polynomials in a variety of situations.



Indicators:

1. Performs and explains these computational procedures:

a. Divides whole numbers through a two-digit divisor and a four-digit dividend and expresses the remainder as a whole number, fraction, or decimal (2.4.K1a-b), e.g., 7452 ÷ 24 = 310 r 12, 310 12/24,    310 ½, or 310.5;      

b. Adds, subtracts, and multiplies fractions (including mixed numbers) expressing answers in simplest form (2.4.K1c); e.g., 5¼ • 1/3 = 21/4 • 1/3 = 7/4 or 1¾

2. Generates and/or solves one- and two-step real-world problems with rational numbers using these computational procedures ($): 

a. Addition, subtraction, multiplication, and division of decimals through hundredths place (2.4.A1a-c), e.g., on a recent trip, Marion drove 25.8 miles from Allen to Barber, then 15.2 miles from Barber to Chase, then 14.9 miles from Chase to Douglas.  When Marion had completed half of her drive from Allen to Douglas how many miles did she drive?

3. Performs and explains these computational procedures:

a. adds and subtracts decimals from millions place through thousandths place (2.4.K1c);

b. multiplies and divides a four-digit number by a two-digit number using numbers from thousands place through hundredths place (2.4.K1a-b), e.g., 4,350 ÷ 1.2 = 3,625;

c. multiplies and divides using numbers from thousands place through thousandths place by 10; 100; 1,000; .1; .01; .001; or single-digit multiples of each (2.4.K1a-c); e.g., 54.2 ÷ .002 or 54.3 x 300;

4. Finds a whole number percent (between 0 and 100) of a whole number (2.4.K1a,c) ($), e.g., 12% of 40 is what number?

5. Uses basic order of operations (multiplication and division in order from left to right, then addition and subtraction in order from left to right) with whole numbers;

6. Identifies, explains, and finds the prime factorization of whole numbers (2.4.K1d).

7. Finds prime factors, greatest common factor, multiples, and the least common multiple (2.4.K1d).

8. Finds a whole number percent (between 0 and 100) of a whole number (2.4.K1a,c) ($), e.g., 12% of 40 is what number?

Standard 2: Algebra - The student uses algebraic concepts and procedures in a variety of situations.

Benchmark 1:  Patterns – The student recognizes, describes, extends, develops, and explains the general rule of a pattern in a variety of situations.  




Indicators:

1. States the rule to find the next number of a pattern with one operational change (addition, subtraction, multiplication, division) to move between consecutive terms (2.4.K1a), e.g., given 4, 8, and 16, double the number to get the next term, multiply the term by 2 to get the next term, or add the number to itself for the next term

2. Identifies, states, and continues a pattern presented in various formats including numeric (list or table), visual (picture, table, or graph), verbal (oral description), kinesthetic (action), and written using these attributes include:

a. counting numbers including perfect squares, and factors and multiples (number theory) (2.4.K1a);

b. positive rational numbers limited to two operations (addition, subtraction, multiplication, division) including arithmetic sequences (a sequence  of numbers in which the difference of two consecutive numbers is the same) (2.4.K1a);

c. geometric figures through two attribute changes (2.4.K1g);

d. measurements (2.4.K1a);

e. things related to daily life (2.4.K1a) ($), e.g., time (a full moon every 28 days), tide, calendar, traffic, or appropriate topics across the curriculum.

3. Generates a pattern (repeating, growing) (2.4.K1a).

4. Extends a pattern when given a rule of one or two simultaneous operational changes (addition, subtraction, multiplication, division) between consecutive terms (2.4.K1a), e.g., find the next three numbers in a pattern that starts with 3, where you double and add 1 to get the next number; the next three numbers are 7, 15, and 31.

5. States the rule to find the next number of a pattern with one operational change (addition, subtraction, multiplication, division) to move between consecutive terms (2.4.K1a), e.g., given 4, 8, and 16, double the number to get the next term, multiply the term by 2 to get the next term, or add the number to itself for the next term.

Benchmark 2: Variables, Equations, and Inequalities – The student uses variables, symbols, real numbers, and algebraic expressions to solve equations and inequalities in variety of situations.



Indicators:

1. Represents real-world problems using variables and symbols to (2.4.A1a,e) ($):
a. Write and/or solve one-step equations (addition, subtraction, multiplication, and division), e.g., a player scored three more points today than yesterday.  Today, the player scored 17 points.  How many points were scored yesterday?   Write an equation to represent this problem. Let Y = number of points scored yesterday.  The equation would be written as y + 3 = 17.  The answer is y = 14.
2. Knows and uses the relationship between ratios, proportions, and percents and finds the missing term in simple proportions where the missing term is a whole number 

3. Finds the value of algebraic expressions using whole numbers (2.4.Ka), e.g., If x =3, then 5x = 5(3).

4. Generates real-world problems that represent simple expressions  or one-step linear equations (addition, subtraction, multiplication, division) with whole number solutions (2.2.A1a,e), ($) e.g., write a problem situation that represents the expression x + 10. The problem could be:  How old will a person be ten years from now if x represents the person’s current age?

5. Explains the mathematical reasoning that was used to solve a real-world problem using a one-step equation (addition, subtraction, multiplication, division) (2.2.A1a,e) ($), e.g., use the equation form    y + 3 = 17.  Solve by subtracting 3 from both sides to get y = 14.

6. Generates real-world problems that represent simple expressions or one-step linear equations (addition, subtraction, multiplication, division) with whole number solutions (2.2.A1a,e), ($) e.g., write a problem situation that represents the expression x + 10. The problem could be:  How old will a person be ten years from now if x represents the person’s current age?

Benchmark 3: Functions – The student analyzes functions in a variety of situations.




Indicators:

1. Finds the values and determines the rule with one operation using a function table (input/output machine, T-table)

2. Generalizes numerical patterns up to two operations by stating the rule using words (2.4.K1a), e.g., If the sequence is 2400, 1200, 600, 300, 150, …what is the rule?  In words, the rule could be split the previous number in half or divide the previous number before by 2.

3. Represents a variety of mathematical relationships using written and oral descriptions of the rule, tables, graphs, and when possible, symbolic notation

4. Uses a given function table (input/output machine, T-table) to identify, plot, and label the ordered pairs using the four quadrants of a coordinate plane

Standard 3: Geometry – The student uses geometric concepts and procedures in a variety of situations.

Benchmark 1:
Geometric Figures and Their Properties – The student recognizes geometric figures and compares and justifies their properties of geometric figures in a variety of situations.  

Indicators:

1. Classifies (2.4.K1g):

a. angles as right, obtuse, acute, or straight; 

triangles as right, obtuse, acute, scalene, isosceles, or equilateral.

2. Recognize that the sum of the angles of a triangle equals 180°

3. Recognizes and names regular and irregular polygons through 10 sides including all special types of quadrilaterals: squares

4. Recognizes and describes the attributes of similar and congruent figures

Benchmark 2:
Measurement and Estimation – The student estimates, measures and uses geometric formulas in a variety of situations.




Indicators:

1. Solves real-world problems by applying these measurement formulas ($):

a. perimeter of polygons using the same unit of measurement (2.4.A1a,g), e.g., measures the length of  fence around a yard;
b. area of squares, rectangles, and triangles using the same unit of measurement (2.4.A1g), e.g., finds the area of a room for carpeting;
2. Within the metric system using the prefixes: kilo, hecto, deka, deci, centi, and milli; e.g., converting millimeters to meters, meters to millimeters, liters to kiloliters, kiloliters to liters, milligrams to grams, or grams to milligrams.
3. Finds the volume and surface area of rectangular prisms using concrete objects

Benchmark 3:
Transformational Geometry – The student recognizes and applies transformations on two- and three-dimensional figures in a variety of situations.



Indicators:

1. Identifies, describes, and performs one or two transformations (reflection, rotation, translation) on a two-dimensional figure (2.4.K1a).

2. Makes a scale drawing of a two-dimensional figure using a simple scale (2.4.A1a), e.g., using the scale 1 cm = 30 m, the student makes a scale drawing of the school.

Benchmark 4:
Geometry from an Algebraic Perspective – The student uses an algebraic perspective to analyze the geometry of two- and three-dimensional figures in a variety of situations.




Indicators:

1. Uses all four quadrants of the coordinate plane to (2.4.K1a):  identify the ordered pairs of integer values on a given graph;  plot the ordered pairs of integer values.

2. Uses all four quadrants of the coordinate plane to (2.4.K1a):

3. Identify the ordered pairs of integer values on a given graph;

4. Plot the ordered pairs of integer values.

Standard 4: Data - The student uses concepts and procedures of data analysis in a variety of situations.

Benchmark 1: Probability – The student applies probability theory to draw conclusions, generate convincing arguments, make predictions and decisions, and analyze decisions including the use of concrete objects in a variety of situations.  



Indicators:

1. Lists all possible outcomes of an experiment or simulation with a compound event composed of two independent events in a clear and organized way (2.4.K1h-j), e.g., use a tree diagram or list to find all the possible color combinations of pant and shirt ensembles, if there are 3 shirts (red, green, blue) and 2 pairs of pants (black and brown).  

2. Represents the probability of a simple event in an experiment or simulation using fractions and decimals (2.4.K1c,i), e.g., the probability of rolling an even number on a single number cube is represented by ½ or .5.

Benchmark 2: Statistics – The student collects, organizes, displays, explains, and
 interprets numerical (rational) and non-numerical data sets
  in a variety of situations.



Indicators:

1. Organizes, displays, and reads quantitative (numerical) and qualitative (non-numerical) data in a clear, organized, and accurate manner including a title, labels, categories, and rational number intervals using these data displays (2.4.K1j) ($):

a. graphs using concrete objects;

b. frequency tables and line plots;

c. bar, line, and circle graphs;

d. Venn diagrams or other pictorial displays;

e. charts and tables;

f. single stem-and-leaf plots; 

g. scatter plots;

2. Recognizes and explains (2.4.A1k):

a. misleading representations of data;







      the effects of scale or interval changes

 





      on graphs of data sets.

3. Determines mean, median, mode, and range for (2.4.K1a,c) ($): a whole number data set, a decimal data set with decimals greater than or equal to zero.

