GRADE SIX
In order to complete middle school mathematics successfully, basic math facts such as times tables up to 12, inverse division facts, addition and subtraction facts up to 25, and multiplication of doubles, patterns in multiplication tables (i.e., 3x8, 2x12, 4x6 = 24) should be mastered by Grade 5.
	Standard 4.1 (Number and Numerical Operations)

All students will develop number sense and will perform standard numerical operations and estimations on all types of numbers in a variety or ways.

	A. All students will be able to communicate, model or represent an understanding of numbers and number relationships.

	Objectives
	Standards

	1. Demonstrate an understanding of numbers and place value.
	4.1.(6)A.1,3



	2. 2. Perform order of operations for the four basic operations including appropriate use of parenthesis.


	4.1.(6)B.8



	3. Find squares and cubes using exponents. 


	4.1.(6)B.5

	4. Use estimation and rounding techniques. 


	4.1.(6)C.1

9.2.(8)A.1

	5. Identify prime and composite numbers. 


	4.1.(6)A.7

	6. Identify commutative, associative, distributive, identity, and multiplicative nverse properties using numerical values for addition and/or multiplication.


	4.1.(6)B.7

4.3.(6)D.2



	7. Identify and use factors (GCF), multiples (LCM), and divisibility rules (2, 3, 4, 5, 6, 9, 10).


	4.1.(6)A.7



	8. Use whole numbers, fractions and decimals to represent equivalent forms of the same number.


	4.1.(6)A.(6)



	9. Recognize the appropriate use of each arithmetic operation in problem situations.


	4.1.(6)B.1

4.5A.1-3




Suggested Strategies, Resources and Activities:

Websites: Use prime factorization

Prime and composite numbers: Inverted division

www.321know.com/fra63ax2.htm Factor Trees

www.aaamath.com/g57-prime-or-composite.html Use exponents/exponential form

www.nea.org/works4me
	Standard 4.1 (Number and Numerical Operations) – Continued
All students will develop number sense and will perform standard numerical operations and estimations on all types of number in a variety or ways.

	B. All students should be able to perform computational skills, explain estimation strategies, compare computation techniques, and evaluate and verify solutions.

	Objectives
	Standards

	1. Add, subtract, multiply, and divide (two digit divisors) of whole numbers. Use paper and pencil, mental math or calculators when appropriate and reasonable.


	4.1.(6)B.3,4,6

4.5F.4



	2. Add, subtract, multiply, and divide decimals. Use paper and pencil, mental math or calculators when appropriate and reasonable.


	4.1.(6)B.2



	3. Perform addition, subtraction, multiplication, and division of fractions.

Use paper and pencil, mental math or calculators when appropriate and reasonable.


	4.1.(6)B.2

	4. Understand and apply the principle that the product of a number and its reciprocal is 1. (multiplicative inverse)

	4.3.(6)D.2



	5. Compare and order fractions, decimals and whole numbers. 


	4.1.(6)A.8


	6. Use the symbols <, >, ≤, ≥, =, ≠ 
	4.1.(6)A.3,8

4.3.(6)D.4


	7. Identify terminating and repeating decimals. 


	4.1.(7)A.6

9.2.(8)A.1; (8)C.2


	8. Analyze and evaluate mathematical thinking and strategies with peers.
	4.5.A.5; B.3



	9. Convert from fraction to decimal and decimal to fraction. 


	4.1.(6)A.6

	10. Recognize if an estimate is appropriate and reasonable when applying estimation techniques to solve real-life problems.


	4.1.(6)C.1-4



	11. Use real-life experiences, physical materials and technology to construct meanings for numbers (use integers, whole numbers, fractions, decimals, sets and subsets).


	4.1.(6)A.1

4.5C.3,4,6

9.1.(8)A.3,5




Suggested Strategies, Resources and Activities:

• Reflect back on methods of evaluating, discuss with classmates, and write about process.
• Create your own word problems

• See patterns and relationship of families. (1/2 = 4/8 = 0.5   1/3 = 0.33    1/4 = 2/8 = 0.25)
• Use of fraction bars to represent equivalency.

• Combinations of money; finding the different combinations given an amount.

• Career Day Project – 

• Use the book “When are We Gonna Have to Use This?” by Dale Seymour.

• Websites: http://edweb.sdsu.edu/courses/edtec670/cardboard/card/d/Divisibility.html
	Standard 4.2 (Geometry and Measurement)

All students will develop spatial sense and the ability to use geometric properties, relationships, and measurement to model, describe and analyze phenomena.

	A. Geometry – Use geometric terminology and notation correctly

	Objectives
	Standards

	1. Identify the terms: point, line, ray, segment, central and adjacent angles, parallel, perpendicular, and intersecting.


	4.2.(6)A.1

4.5.(6)B.4


	2. Use symbols to represent the geometric terms. 


	4.2.(6)A.1

	3. Classify angles as acute, obtuse, right or straight angles. 


	4.2.(6)A.2

	4. Identify complements and supplements. 


	4.2.(8)A.1

	5. Use a protractor and compass to draw geometric figures (line, segment, ray, angles).

	4.2.(6)D.1; 6E.1



	6. Use a protractor to find angle measure. 


	4.2.(6)D.1; 6E.1

	7. Identify, describe, compare and classify polygons (quadrilaterals, parallelograms, rectangles, squares, trapezoids, rhombi) and circles.


	4.2.(6)A.2



	8. Identify similar figures. 


	4.2.(6)A.3

	9. Classify triangles by their sides and angles. 


	4.2.(6)A.1,2

	10. Recognize and identify 2 and 3 dimensional figures. (faces, edges, and vertices)


	4.2.(6)A.(6)



	11. Compare and contrast properties of cylinders, prisms, cones, pyramids, and spheres.


	4.2.(6)A.5



	12. Identify a 3-dimensional shape with given projections (top, front, and side views) and a given net (i.e., a flat pattern that folds into a 3-D shape).


	4.2.(6)A.7,8



	13. Recognize symmetry and congruency. 


	4.2.(6)A.4

	14. Use a translation, reflection, or a rotation to map one figure onto another congruent figure. Relate to real-world settings.


	4.2.(6)B.1,2

4.5.(6)A.1




Suggested Strategies, Resources and Activities:

• Geometry Notebook (to be passed on to the next year’s teacher) 

• Geometry Mobile

• Use alphabet to represent symmetry.

• Use manipulative shapes to explore special relationships

• Use tangrams.

• Use geoboards.

• Use dot paper to draw figures.

• Navigating Through Geometry in Grades 6-8 By: National Council of Teachers of Mathematics
	Standard 4.2 (Geometry and Measurement) - Continued

All students will develop spatial sense and the ability to use geometric properties, relationships, and measurement to model, describe and analyze phenomena.

	B. Measurement – Describe measurement processes, use formulas, compare techniques, estimate, and communicate estimation strategies.

	Objectives
	Standards

	1. Demonstrate an understanding of conversion within customary and metric systems.


	4.2.(6)D.3,4



	2. Use estimating skills to determine size, location and time. 


	4.2.(6)D.5

	3. Find the perimeter and area of squares, rectangles, triangles, parallelograms, trapezoids, and irregular shapes. Use appropriate measurements.


	4.2.(6)D.1; 6E.2

4.5.B.1,2



	4. Recognize that shapes with the same perimeter do not necessarily have the same area and vice versa.


	4.2.(6)E.4



	5. Select and use appropriate units and formulas for surface area of rectangular prisms, cylinders, and cubes.


	4.2.(6)D.1; 6E.3

4.5.(6)E.1



	6. Calculate the circumference and area of a circle. 


	4.2.(6)E.2

	7. Find the volume of a cube, cylinder, and rectangular prism. Use appropriate measurements.


	4.2.(6)D.1; 6E.3



	8. Solve problems involving principles of measurement, rate, and scale. 


	4.2.(6)D.2

4.5.(6)E.2


Suggested Strategies, Resources and Activities:

• Tangram Project.

• Build a 3-dimensional figure and find the surface area and volume of the figure.

• Celebrate Pi Day – 

• Design a theme park pool project – 

• “Decorate your Dream Bedroom” 

• Give real life examples to demonstrate difference between perimeter and area.

• Use tangrams to find composite areas.

• Compare answers using 3.14, π, 22/7

• Use sugar cubes to develop a visual representative of 3-dimensional figures. Find surface area, volume and find patterns.

• Given a perimeter or area of a figure, find all possible lengths and widths for the figure. (Use whole numbers)

	Standard 4.3 (Patterns and Algebra)

All students will represent and analyze relationships among variable quantities and solve problems involving patterns, functions, and algebraic concepts and processes.

	Patterns and Algebra

	Objectives
	Standards

	1. Classify and create arithmetic and geometric patterns.


	4.3.(6)A.1

4.5.(6)C.1

	2. Determine recursive patterns, including Fibonacci Sequence (1,1,2,3,5,8…) and Pascal’s Triangle (where the entry is the sum of the entries above it).


	4.3.(6)A.1



	3. Recognize patterns within fractions. (i.e., 1/4, 1/40) 


	4.3.(6)A.1

	4. Make use of tables, verbal rules, simple equations and graphs to show and investigate patterns.


	4.3.(6)A.1

4.5C.1



	5. Use variables to represent unknown quantities. 


	4.3.(6)C.1

	6. Utilize concrete materials, tables, graphs, verbal rules and algebraic expressions/equations/inequalities to determine patterns and relationships.


	4.3.(6)C.1



	7. Solve informally simple linear equations using whole number sets with

whole number coefficients with variables on one or both sides of the equation.


	4.3.(6)D.1



	8. Evaluate algebraic expressions (i.e., 3x + 2x simplifies to 5x). 


	4.3.(6)D.3


Suggested Strategies, Resources and Activities:

• Find patterns in real life situations. (i.e., music, nature, etc.)

• Explore Fibonacci Pattern in nature.

• Create a pattern given a specific number in the pattern.

• Using manipulatives and informally (balancing of a scale) Refer to #7

• Use replacement sets.
	Standard 4.3 (Patterns and Algebra)

All students will represent and analyze relationships among variable quantities and solve problems involving patterns, functions, and algebraic concepts and processes.

	Integers - Demonstrate an understanding of integers and the use of a number line and coordinate plane.

	Objectives
	Standards

	1. Define integers. 


	4.1.(6)A.1

	2. Compare and order integers using a number line. 


	4.1.(6)A.1



	3. Develop the rules for adding and subtracting integers. 


	4.1.(7)B.1

	4. Plot points on a coordinate plane in all four quadrants. 4.2.(6)C.1


	9.2.C.1,3




Suggested Strategies, Resources and Activities:

• How are integers used in everyday life?

• Interdisciplinary project with science, temperature.

• Connect dots to form pictures on a coordinate plane.

• Play quadrant battleship.

• Have students use a number line.

• Using technology for Course 2 (Glencoe), show value on an integer mat. See NV EMath Site

• Use “Dot to Dot” coordinate plane pictures.

	Standard 4.4 (Data Analysis, Probability, and Discrete Mathematics)

All students will develop an understanding of the concepts and techniques of data analysis, probability,

and discrete mathematics, and will use them to model situations, solve problems, and analyze and draw appropriate inferences from data.

	Objectives
	Standards

	1. Analyze, interpret and evaluate data in various forms (generate surveys).


	4.4.(6)A.1

4.5D.1-4,6



	2. Use a frequency chart to record data. 


	4.4.(6)A.1

	3. Calculate mean, median, mode, and range to interpret data. 


	4.4.(6)A.2

	4. Construct a bar graph, a line graph, a circle graph, a line plot, a table and a histogram using appropriate scales. (Determine increasing, decreasing, linear or no relationship.)


	4.3.(6)C.2

4.4.(6)A.2

4.5E.1; D.2,4; F.6

8.1.(8)A.1-4,9



	5. Apply the concepts and processes of data analysis, statistics, and probability to real world situations.


	4.4.(6)A.3

4.5F.1,2

8.1.(8)A.7,9



	6. Determine outcomes of simple events expressed as a fraction. 


	4.4.(6)B.1

	7. Use intuitive, experimental, and theoretical methods to determine probability (i.e., using model of picking items of different colors from a bag, using spinners or dice).


	4.4.(6)B.2,4,5

4.5A.4; D.1-4,6



	8. Understand that probability is expressed as a number between and inclusive of 0 and 1. Know that the probability of a certain event is 1 and of an impossible event is 0, and complementary events add up to 1.


	4.4.(6)B.1

4.5D.1-4,6



	9. Apply the multiplication rule for probabilities of compound events (i.e., 1/4 * 3/5 = 3/20).


	4.4.(6)B.1,3



	10. Solve counting problems and justify that all possibilities have been enumerated without duplication. (organized lists, charts, tree diagrams, tables, and Venn Diagrams.)


	4.4.(6)C.1



	11. Apply the multiplication principle of counting (permutation ex., you can make 3 x 4 = 12 outfits using 3 shirts and 4 skirts; ex., if there are 23 students and 3 officers, the number of ways of selecting a slate of officers is 23 x 22 x 21).


	4.4.(6)C.2



	12. List the possible combinations of two elements chosen from a given set

(ex., forming a committee of two from a group of 12 students, finding how many handshakes there will be among 10 people if everyone shakes each other person’s hand once).
	4.4.(6)C.3




	Standard 4.4 (Data Analysis, Probability, and Discrete Mathematics) - Continued

All students will develop an understanding of the concepts and techniques of data analysis, probability, and discrete mathematics, and will use them to model situations, solve problems, and analyze and draw appropriate inferences from data.

	Objectives
	Standards

	13. Devise strategies for winning simple games and express those strategies as sets of directions.


	4.4.(6)D.1

9.2.(8)A.1; C.2



	14. Analyze vertex-edge graphs and tree diagrams and use them to find solutions to practical problems. (ex., shortest route from one site on a

map to another)


	4.4.(6)D.2,3



	Ratio, Proportion, and Percent

	Objectives
	Standards

	1. Explore the use of ratios and proportions in a variety of situations. 


	4.1.(6)A.4

	2. Understand and apply unit rate. 


	4.1.(6)A.4

	3. Convert fractions to percents, decimals to percents, percents to decimals and/or fractions.


	4.1.(6)A.6



	4. Use a proportion or an equation to solve word problems including scale drawings.


	4.1.(6)A.4

4.5.(6)A.3



	5. Interpret scale measure on a map. 


	4.2.(6)D.2

	6. Develop an understanding for simple percents (between 1 and 100) using a proportion to find the part.


	4.1.(6)A.4,5



	7. Use unit rate and percent to solve real world problems (include percent of change).


	4.3.(6)C.2

4.5.(6)E.2



	8. Utilize estimation to solve percent problems. 


	4.1.(6)C.1


Suggested Strategies, Resources and Activities:

• Present data in stem and leaf format.

• Use technology to generate graphs (use Science and Social Studies data)

• Graphing Project – 

• Using model of picking items of different colors from a bag, using spinners or dice

• Navigating Through Data Analysis in Grades 6-8, By: National Council of Teachers of Mathematics

• Survey (a. Develop a survey; b. Make a frequency chart; c. Find mean, mode, median, range of their data; d. Write an essay as to their finding;  e. Show results on a histogram, line graph or line plots)
• Use manipulatives: spinner, dice, cards, etc.

• Use spreadsheets.

• Use computers (Excel) to create graphs

• Find 100 items (cars, jelly beans, M&M’s, etc.)

• Find percent, decimal and fraction equivalency.

Extension: demonstrate percent, decimal and fraction equivalency on a circle graph.

• Shadow proportion problems.

• Use maps, matchbox cars, trains to show scale measure.

• Use a ruler with both metric and customary units.
At each grade level with respect to appropriate content, students will solve problems, communicate to clarify mathematical thinking, make connections, use reasoning skills, create and use mathematical representations, and use appropriate technology. For further clarification, see Standard 4.5.

	Standard 4.5 (Mathematical Processes)

All students will use mathematical processes of problem solving, communication, connections, reasoning, representations and technology to solve problems and communicate mathematical ideas.

	Objectives
	Standards

	A. Apply problem solving approaches to investigate and understand mathematical content. 


	4.5A.1



	B. Solve problems that arise in mathematics and in other contexts using open-ended, non-routine, multiple solutions, and problems that can be solved in several ways.


	4.5A.2 

C.4



	C. Formulate problems from everyday and mathematical situations.
	4.5A.1

4.1.(5)A.1



	D. Develop and apply strategies to solve a wide variety of multi-step problems, using pencil and paper, mental math and calculators.


	4.1.(5)A.3; (5)B.2,6 

8.1.(8)B.6

	E. Verify and interpret results with respect to the original problem.
	4.1.(5)B.2

4.5E.2

8.1.(8)B.10

	F. Acquire confidence in communicating mathematical thinking coherently in written and oral form to peers and teachers.


	4.5B.2; D.6

8.1.(8)A.8

9.2.(8)A.1; (8)C.2



	G. Use a calculator and technology as an appropriate computational method in a given situation.
	4.1.(5)B.4

4.5F.1,4



	H. Utilize real-life experiences, physical materials and technology to construct meanings for numbers.
	4.1.(5)A.1

4.5C.3

8.1.(8)B.8


Suggested Strategies, Resources and Activities:

• “You Can Bank on It” – 

• “Decorate Your Dream Bedroom” – 

• Use book Problem Solving Experiences in Mathematics, by Randall Charles (Addison –Wesley)

