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T
his document is a work in progress. It contains a set of six curriculum standards to guide the instruction of mathematics for students in Adams 12 Five Star Schools. 

This document contains the State Model Content Mathematics Standards of Colorado in grades K-4 and grades 5-8 to ensure our students the highest level of instruction.  It also contains the State Grade Level Benchmarks, the State Assessment Objectives (A), and the District Grade Level Expectations.

Each of the 6 State Math Standards indicate the broad knowledge and skills that all students would be acquiring in Colorado schools at grade level.  Each standard is assessed every year.

The State Benchmarks are descriptions of the knowledge and skills students should acquire within each grade level range (i.e., K-4, 5-8, or 9-12)

The State Assessment Objectives (A) are specific knowledge and skills measured by CSAP for each grade level assessed.  Assessment Objectives are assessed by the state on a cyclical basis.

The District Expectations include the Assessment Objectives from the State Grade Level Assessment Frameworks and other District Expectations that specifically speak to content and skills for each grade level to ensure that students are prepared in their grade level for the next level of mathematics.

The process standards of Problem-Solving and Communication are purposely embedded within each of the six content standards for mathematics. This is to ensure that the processes of mathematics are not taught in isolation and instead become strategies upon which to build mathematical discussions, argumentation, presentation, and writing in the mathematics classroom.  These processes become natural procedures for teachers and part of research-based instructional strategies to use with all students in each of the mathematics content areas.

We ask that all teachers become familiar with this document and know how this document connects and aligns to the district approved mathematics materials and programs they are implementing.

Finally, many thanks for the hard work and valuable input of the district teachers who worked on the revisions of the District Mathematics Curriculum Frameworks over 2007-2008.
Colorado State Mathematics Content Standards
I.
Number Sense


Students develop number sense and use numbers and number relationships in problem-solving situations and communicate the reasoning used in solving these problems.

II. Algebra


Students use algebraic methods to explore, model and describe patterns and functions involving numbers, shapes, data, and graphs in problem-solving and communicate the reasoning used in solving these problems.

III. Statistics and Probability


Students use data collection and analysis, statistics, and probability in problem-solving situations and communicate the reasoning and processes used in solving these problems.

IV. Geometry


Students use geometric concepts, properties, and relationships in problem-solving situations and communicate the reasoning used in solving real world problems.

V. Measurement


Students use a variety of tools and techniques to measure, apply the results in problem solving situations, and communicate the reasoning used in solving these problems.

VI. Computation


Students link concepts and procedures as they develop and use computational techniques, including estimation, mental arithmetic, paper and pencil, calculators and computers, in problem-solving situations and communicate the reasoning used in solving these problems.

FREQUENTLY ASKED QUESTIONS
Q.
Why is this in our curriculum and why is there so much to teach?

A.
The district standards directly align with the Colorado State Standards for mathematics. If these changes and additions were not made to match the state standards, students in District 12 would not be prepared for tests such as the CSAP.

Q.
Why are some skills not included in our district assessments?

A.
We are required to teach all of the standards in our framework. The District Assessments= purpose is to provide a glimpse of the mathematical knowledge the students are learning during the school year. It would be unmanageable and overwhelming for the teacher to give formal district assessments for every skill in the curriculum.

Q.
Why doesn=t our curriculum match our report cards?

A.
The district will be addressing the report card issue during the 2001-2002 school year. The district curriculum committee=s purpose was to match the district curriculum to the state standards.

Q.
Do we need to teach the words ellipse and rhombus?

A. Yes these are the correct mathematical terms. Students are expected to know ellipse, rhombus and quadrilateral in the upper grades, so introducing these terms correctly will prevent re-teaching in the future. These mathematical terms are expected by both the state and district standards.

NUMBER SENSE

Grade 8

CONTENT STANDARD I:

Students develop number sense and use numbers and number relationships in problem-solving situations and communicate the reasoning used in solving these problems.
	State Model Content Standards

Grades K-4
	District Expectations

Grade 8

	1.0
Applying problem-solving process daily using vocabulary, language, and notation to explain and support mathematical thinking through speaking, listening, and writing.

Using the four-step process independently to solve problems.

	Four-Step Process:

1. understands the problem

2. chooses a strategy

3. uses the strategy to solve the problem

4. evaluates the answer

ADVANCE \d4Apply strategies:

· act it out

· draw a picture

· use real objects

· guess and check

· look for a pattern

· make an organized list/chart/table

· make a model

· use logical reasoning

· use a pattern seen in a graph, table, or chart

· work backwards

· solve a simpler problem

	1.1 Demonstrate meanings for integers, rational numbers, percents, exponents, square roots, and pi (π) using physical materials and technology in problem-solving situations.
	1.1.1 [image: image3.png]


locate rational numbers and commonly used irrational numbers on the number line; e.g., -7/2, -2.48, 0, 15/16,     , π
1.1.2
explain the meaning of percent

1.1.3
demonstrate equivalence of fractions, terminating decimals, and percents of positive and negative rational numbers

1.1.4
distinguish between the sets of rational and irrational numbers
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1.1.5
determine two consecutive whole numbers between which the square root of a whole number lies; e.g.,          lies between 8 and 9
1.1.6
demonstrate pictorially the meaning of commonly used irrational numbers
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1.1.7
determine the value of common irrational numbers; e.g., π, 
1.1.8
use equivalent forms of a number to solve problems; e.g., whole numbers, fractions, decimals, and per cents
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1.2
Reading, writing, and ordering integers, rational numbers, and common irrational numbers such as                and pi (π).
	1.2.1
read, write, and order rational numbers and commonly used irrational numbers

1.2.2
compare rational numbers and commonly used irrational numbers using the symbols =, , <, >



NUMBER SENSE

Grade 8

CONTENT STANDARD I:

Students develop number sense and use numbers and number relationships in problem-solving situations and communicate the reasoning used in solving these problems.
	State Model Content Standards

Grades 5-8
	District Expectations

Grade 8

	1.3
Applying number theory concepts; e.g., primes, factors, multiples; to represent numbers in various ways.
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1.3.1
demonstrate proficiency of number theory concepts; e.g., multiples, factors, GCF, LCM, primes, composites, divisibility, prime factorization
1.3.2 write and use appropriately negative powers of ten; e.g.,

1.3.3
write rational numbers in expanded form with negative powers of ten; e.g., 579.42 = (5 x 100) + (7 x 10) + (9 x 1) + (4 x 10-1) + (2 x 10-2)
1.3.4
write very small rational numbers in scientific notation;

e.g., .00036 = 3.6 x 10-4
1.3.5
demonstrate proficiency of the meaning of an, where >a= is any rational number and >n= is a counting number

1.3.6
read, write, and interpret numbers in standard and scientific notation

	1.4
Using the relationships among fractions, decimals, and percents, including the concepts of ratio and proportion in problem-solving situations.
	1.4.1
demonstrate proficiency of the concepts of ratio and proportion

1.4.2
apply proportional reasoning to solve problems



	1.5
Developing, testing, and explaining conjectures (statements which can be shown to be true or false)  about properties of integers and rational numbers.
	1.5.1
use vocabulary of number sets; e.g., counting, whole, integer, rational, irrational, and real numbers
1.5.2
demonstrate properties for rational numbers
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1.6
Using number sense to estimate and justify the reasonableness of solutions to problems involving integers, rational numbers, and common irrational numbers such as               and π.
	1.6.1
estimate using appropriate techniques, solve, and then justify the reasonableness of solutions to problems involving positive and negative rational numbers
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1.6.2
estimate using appropriate techniques, solve, and then justify the reasonableness of solutions to problems involving common irrational numbers such as                 and π



ALGEBRA

Grade 8

CONTENT STANDARD II:

Students use algebraic methods to explore, model and describe patterns and functions involving numbers, shapes, data, and graphs in problem-solving situations and communicate the reasoning used in solving these problems.
	State Model Content Standards

Grades 5-8
	District Expectations

Grade 8

	2.0
Applying problem-solving process daily using vocabulary, language, and notation to explain and support mathematical thinking through speaking, listening, and writing.

Using the four-step process independently to solve problems.

	Four-Step Process:

1. understands the problem

2. chooses a strategy

3. uses the strategy to solve the problem

4. evaluates the answer

ADVANCE \d4Apply strategies:

· act it out

· draw a picture

· use real objects

· guess and check

· look for a pattern

· make an organized list/chart/table

· make a model

· use logical reasoning

· use a pattern seen in a graph, table, or chart

· work backwards

· solve a simpler problem

	2.1
Representing, describing, and analyzing patterns and relationships using tables, graphs, verbal rules, and standard algebraic notation.
	2.1.1
represent, describe, and analyze patterns with rational numbers

2.1.2
represent mathematical situations, using variables, expressions, equations and inequalities with manipulatives and/or drawings

2.1.3
create, extend, and describe a wide variety of patterns and sequences

2.1.4
observe situations where the same patterns are seen and discuss why the patterns are the same

2.1.5
construct a graph that displays a functional relationship

2.1.6
use the functional relationship that exists in a T-chart or linear graph to complete or extend data necessary to solve problems

2.1.7
make predictions, explore relationships, find possible solutions and/or solve problems from trends observed in patterns



ALGEBRA

Grade 8

CONTENT STANDARD II:

Students use algebraic methods to explore, model and describe patterns and functions involving numbers, shapes, data, and graphs in problem-solving situations and communicate the reasoning used in solving these problems.
	State Model Content Standards

Grades 5-8
	District Expectations

Grade 8

	2.2
Describing patterns using variables, expressions, equations, and inequalities in problem-solving situations.
	2.2.1
solve problems from patterns involving rational numbers using tables, graphs, and rules

2.2.2
use the order of operation rules when calculating a series of different operations

2.2.3
practice using formulas to set up and solve problems

2.2.4
use equal, greater than, and less than symbols to show the relationship between two whole numbers, fractions, decimals and/or integers

2.2.5
solve simple equations, expressions, or inequalities with variables

2.2.6
use variables in statements of general principle; e.g., a + b = b + a
2.2.7
describe the regularity in a pattern and use numbers and/or variables to describe it

2.2.8
find the rule (formula) for describing a simple pattern

2.2.9
use rules and formulas to generate patterns and sequences

	2.3
Analyzing functional relationships to explain how a change in one quantity results in a change in another; e.g., how the area of a circle changes as the radius increases, or how a person=s height changes over time.
	2.3.1
describe how a change in one quantity affects the other in any functional relationship involving rational numbers

2.3.2
explain the meaning of slope as a rate of change in a linear function

2.3.3
identify independent and dependent variables

2.3.4
explore the concept of mathematical function found in real situations



	2.4
Distinguishing between linear and nonlinear functions through informal investigations.
	2.4.1
graph discrete linear and nonlinear functions

2.4.2
graph and distinguish between continuous linear and nonlinear functions; e.g., y = 3x + 2, y = x2, and y = x3; either by creating a table or using technology

	2.5
Solving simple linear equations in problem-solving situations using a variety of methods (informal, formal, and graphical) and a variety of tools (physical materials, calculators and computers).
	2.5.1
translate written expressions or equations to algebraic expressions or equations, and vice versa

2.5.2
solve one-step linear equations involving rational numbers using formal methods

2.5.3
solve linear equations involving integers with variables and constants on both sides of the equation

2.5.4
use alternative ways to solve linear equations; e.g., graphically; using technology or charts



STATISTICS AND PROBABILITY

Grade 8

CONTENT STANDARD III:

Students use data collection and analysis, statistics, and probability in problem-solving situations and communicate the reasoning and processes used in solving these problems

	State Model Content Standards

Grades 5-8
	District Expectations

Grade 8

	3.0
Applying problem-solving process daily using vocabulary, language, and notation to explain and support mathematical thinking through speaking, listening, and writing.

Using the four-step process independently to solve problems.
	Four-Step Process:

1. understands the problem

2. chooses a strategy

3. uses the strategy to solve the problem

4. evaluates the answer

ADVANCE \d4Apply strategies:

· act it out

· draw a picture

· use real objects

· guess and check

· look for a pattern

· make an organized list/chart/table

· make a model

· use logical reasoning

· use a pattern seen in a graph, table, or chart

· work backwards

· solve a simpler problem

	3.1
Reading and constructing displays of data using appropriate techniques; e.g., line graphs, circle graphs, scatter plots, box-and-whisker plots, stem-and-leaf plots; and appropriate technology.
	3.1.1
demonstrate proficiency organizing and displaying data using appropriate graphs; e.g., line, bar, circle (using ratios to determine degrees and draw with protractors), dot plots, frequency tables, stem-and-leaf, histograms, scatter plots, and box-and-whiskers
3.1.2
read, interpret, and draw conclusions from various displays of data

3.1.3
collect data using a variety of appropriate data collection instruments; e.g., survey, interview, etc.


	3.2
Displaying and using measures of central tendency, such as mean, median, and mode, and measures of variability, such as range and quartiles.
	3.2.1
state the purpose of using measures of central tendency and variability with data sets

3.2.2
create sets of data with the same mean and different ranges and compare the data

3.2.3
select the most appropriate display and measure of central tendency to solve a problem and justify reasoning

	3.3
Evaluating arguments that are based on statistical claims.
	3.3.1
determine the improper computation of percent increase or decrease

3.3.2
recognize a misleading display of data which arises from differences in scales of area models and volume model

3.3.3
recognize the use and/or misuse of statistics in society



STATISTICS AND PROBABILITY

Grade 8

CONTENT STANDARD III:

Students use data collection and analysis, statistics, and probability in problem-solving situations and communicate the reasoning and processes used in solving these problems
	State Model Content Standards

Grades 5-8
	District Expectations

Grade 8

	3.4
Formulating hypotheses, drawing conclusions, and making convincing arguments based on data analysis.
	3.4.1
display, analyze, draw conclusions, and make predictions based on a given set of data or a student-generated set of data

	3.5
Determining probabilities through experiments or simulations.
	3.5.1
perform experiments of simple independent and dependent events to determine probability

3.5.2
perform experiments to determine the probability of complementary events

3.5.3
demonstrate finding the probability of dependent outcomes

	3.6
Making predictions and comparing results using both experimental and theoretical probability drawn from real-world problems.
	3.6.1
demonstrate the probability of independent, dependent, and complementary events with replacement and without replacement

3.6.2
analyze games of chance to determine whether they are fair or unfair; if unfair, rewrite the rules of the game to make it fair

3.6.3
explain the difference between experimental and theoretical probabilities using simple situations

	3.7
Using counting strategies to determine all the possible outcomes from an experiment; e.g., the number of ways students can line up to have their picture taken.
	3.7.1
determine the number of outcomes of independent compound events by using the fundamental counting principle; e.g., if one choice occurs in >m= ways and the second choice occurs in >n= ways, then the number of ways for them to occur together is m x n
3.7.2
use Pascal=s triangle to determine how many and which outcomes occur for independent compound events with exactly two outcomes





GEOMETRY

Grade 8

CONTENT STANDARD IV:

Students use geometric concepts, properties, and relationships in problem-solving situations and communicate the reasoning used in solving real-world problems.
	State Model Content Standards

Grades 5-8
	District Expectations

Grade 8

	4.0
Applying problem-solving process daily using vocabulary, language, and notation to explain and support mathematical thinking through speaking, listening, and writing.

Using the four-step process independently to solve problems.
	Four-Step Process:

1. understands the problem

2. chooses a strategy

3. uses the strategy to solve the problem

4. evaluates the answer

ADVANCE \d4Apply strategies:

· act it out

· draw a picture

· use real objects

· guess and check

· look for a pattern

· make an organized list/chart/table

· make a model

· use logical reasoning

· use a pattern seen in a graph, table, or chart

· work backwards

· solve a simpler problem

	4.1
Constructing two-and three-dimensional models using a variety of materials and tools.
	4.1.1
demonstrate geometric constructions using a straight edge and a compass, paper folding, or computer software application

· of a perpendicular line to a point on a line segment

· of a perpendicular line to another line from a point not on the line segment

·  triangle congruence of Side-Side-Side, Side-Angle-Side, and Angle-Side-Angle

4.1.2
build models of three-dimensional oblique solids

4.1.3
use isometric dot paper to draw a three-dimensional model built with cubes; create:

· isometric drawings - a drawing that shows corner view and top or bottom view

· orthogonal drawings - front view, right side view, and top view

· foundation view - shape of the foundation, placement and number of cubes that are built on this foundation

4.1.4
build the models given isometric and orthogonal drawings or foundational views

4.1.5
use various methods to determine congruence, bisection, perpendicularity; e.g., MIRAS, computer software, construction, etc.
4.1.6
construct lines and planes of symmetry in 2-D shapes and 3-D solids



GEOMETRY

Grade 8

CONTENT STANDARD IV:

Students use geometric concepts, properties, and relationships in problem-solving situations and communicate the reasoning used in solving real-world problems.
	State Model Content Standards

Grades 5-8
	District Expectations

Grade 8

	4.2
Describing, analyzing, and reasoning about the properties; e.g., parallelism, perpendicularity, congruence; of two- and three-dimensional figures;

 and

4.3
Applying the concepts of ratio, proportion, and similarity in problem-solving situations.
	4.2.1
identify and use correct notation for triangle congruence of Side-Side-Side, Side-Angle-Side, and Angle-Side-Angle

4.2.2
explain relationships among angles formed by two lines cut by a transversal and two parallel lines cut by a transversal

4.2.3
explain why the sum of the measures of the angles of a triangle equal 180
4.2.4
explain and describe the properties of the special right triangles, 30, 60, 90, and 45, 45, 90
4.2.5
demonstrate understanding of the relationships between the sides and angles of congruent and similar polygons

4.2.6
demonstrate proportional reasoning to indirectly determine lengths of segments of similar polygons

4.2.7
use critical attributes to classify triangles and quadrilaterals

4.2.8
use vocabulary and show examples: altitude, legs, hypotenuse, and angles related to parallel lines cut by a transversal

	4.4
Solving problems using coordinate geometry.
	4.4.1
enlarge figures on a coordinate plane by rational scale factors

4.4.2
reduce figures on a coordinate plane by rational scale factors

4.4.3
determine the percent increase or decrease of perimeter and area of the enlargement or reduction of squares, rectangles, and triangles

4.4.4
describe the relationship of more than two points on the coordinate plane

4.4.5
find pairs of points on the coordinate plane separated by a given distance

4.4.6
determine the distance between a pair of points in the coordinate plane

	4.5
Solving problems involving perimeter and area in two dimensions, and involving surface area and volume in three dimensions.
	4.5.1
solve problems involving perimeter and area of trapezoids

4.5.2
solve problems involving volume of squares, pyramids, and cones

4.5.3
solve problems involving surface area of cylinders

4.5.4
solve problems involving surface area and volume of spheres

	4.6
Transforming geometric figures using reflections, translations, and rotations to explore congruence.
	4.6.1
determine the scale factor for dilations to illustrate similarity

4.6.2
create Escher-type tessellations to illustrate congruence

4.6.3
state the coordinates to describe the reflection of a figure across the x- and y- axes



MEASUREMENT

Grade 8

CONTENT STANDARD V:

Students use a variety of tools and techniques to measure, apply the results in problem-solving situations, and communicate the reasoning used in solving these problems.

	State Model Content Standards

Grades 5-8
	District Expectations

Grade 8

	5.0
Applying problem-solving process daily using vocabulary, language, and notation to explain and support mathematical thinking through speaking, listening, and writing.

Using the four-step process independently to solve problems.
	Four-Step Process:

1. understands the problem

2. chooses a strategy

3. uses the strategy to solve the problem

4. evaluates the answer

ADVANCE \d4Apply strategies:

· act it out

· draw a picture

· use real objects

· guess and check

· look for a pattern

· make an organized list/chart/table

· make a model

· use logical reasoning

· use a pattern seen in a graph, table, or chart

· work backwards

· solve a simpler problem

	5.1
Estimating, using, and describing measures of distance, perimeter, area, volume, capacity, weight, mass, and angle comparison.

5.2
Estimating, making, and using direct and indirect measurements to describe and make comparisons.


	5.1.1
compare the estimate and direct measurement of the length of the sides and height of trapezoids

5.1.2
compare the estimate and direct measurement of the perimeter and area of trapezoids

5.1.3
compare the perimeter and area of dilated geometric figures

5.1.4
compare the estimate and direct measurement of the volume of pyramids, cones, and spheres

5.1.5
compare the estimate and direct measurement of the surface area of cylinders

5.1.6
make reasonable estimates and use capacity, weight, volume, and mass measurements

5.1.7
compare the estimate and direct measurement of measures of angles

5.1.8
find surface area of common 3-D solids

5.1.9
demonstrate proportional reasoning to indirectly determine lengths of segments of similar polygons

5.1.10
determine the connections between mass and weight, and surface area and volume

	5.3
Reading and interpreting various scales including those based on number lines, graphs, and maps.
	5.3.1
read and interpret scales on number lines, graphs, and maps

5.3.2
select the appropriate scale for a given problem

5.3.3
construct scale drawings



MEASUREMENT

Grade 8

CONTENT STANDARD V:
Students use a variety of tools and techniques to measure, apply the results in problem-solving situations, and communicate the reasoning used in solving these problems.

	State Model Content Standards

Grades 5-8
	District Expectations

Grade 8

	5.4
Developing and using formulas and procedures to solve problems involving measurement.
	5.4.1
develop, use, and compare formulas for the perimeter and area of trapezoids using appropriate units

5.4.2
develop, use, and compare the formula for volume of square pyramids and cones using appropriate units

5.4.3
develop and use the Pythagorean Theorem

5.4.4
use the relationships in 30-60-90 and 45-45-90 triangles to solve problems

	5.5
Describing how a change in an object=s linear dimensions affects its perimeter, area, and volume.
	5.5.1
describe how changing the radius of a circle affects the circumference and area

5.5.2
describe how changing the height or radius of the base of a cylinder affects the volume

	5.6
Selecting and using appropriate units and tools to measure to the degree of accuracy required in a particular problem-solving situation.
	5.6.1
select and use the appropriate units and tools to measure to the degree of accuracy required in a particular problem

5.6.2
measure the length of the sides and heights of trapezoids to the nearest sixteenth inch and nearest millimeter

5.6.3
measure angles of two lines cut by a transversal and angles of two parallel lines cut by a transversal using a protractor

5.6.4
find perimeter/circumference and area of triangles, quadrilaterals and circles in problem situations

5.6.5
solve problems involving perimeter and circumference

5.6.6
use the relationship between distance, rate and time to solve problems

5.6.7
use the measurement of angles to solve problems including complementary and supplementary angles and angles formed when parallel lines are cut by a transversal

5.6.8
find the volume of cubes, rectangular prisms and triangular prisms in problem situations



COMPUTATION

Grade 8

CONTENT STANDARD VI:

Students link concepts and procedures as they develop and use computational techniques, including estimation, mental arithmetic, paper and pencil, calculators and computers, in problem-solving situations and communicate the reasoning used in solving these problems.
	State Model Content Standards

Grades 5-8
	District Expectations

Grade 8

	6.0
Applying problem-solving process daily using vocabulary, language, and notation to explain and support mathematical thinking through speaking, listening, and writing.

Using the four-step process independently to solve problems.

	Four-Step Process:

1. understands the problem

2. chooses a strategy

3. uses the strategy to solve the problem

4. evaluates the answer

ADVANCE \d4Apply strategies:

· act it out

· draw a picture

· use real objects

· guess and check

· look for a pattern

· make an organized list/chart/table

· make a model

· use logical reasoning

· use a pattern seen in a graph, table, or chart

· work backwards

· solve a simpler problem

	6.1
Using models to explain how ratios, proportions, and percents can be used to solve real-world problems.
	6.1.1
compute percent of increase or decrease in real-world problems

6.1.2
apply proportional reasoning in problem-solving situations; e.g., scale, similarity, percentage, unit pricing, simple interest, and rate

	6.2
Constructing, using, and explaining procedures to compute and estimate with whole numbers, fractions, decimals, and integers.
	6.2.1
demonstrate order of operations with rational numbers

6.2.2
demonstrate the meaning of the four basic operations of rational numbers

6.2.3
demonstrate with proficiency computation of rational numbers using paper and pencil

6.2.4
demonstrate the inverse relationship of addition and subtraction of rational numbers

6.2.5
demonstrate the inverse relationship of multiplication and division of rational numbers

6.2.6
demonstrate multiplication of rational numbers as repeated addition

6.2.7
solve problems requiring operations with integers

6.2.8
practice finding the value of expressions containing exponents and common square roots; e.g., 73 , 



COMPUTATION

Grade 8

CONTENT STANDARD VI:

Students link concepts and procedures as they develop and use computational techniques, including estimation, mental arithmetic, paper and pencil, calculators and computers, in problem-solving situations and communicate the reasoning used in solving these problems.
	State Model Content Standards

Grades 5-8
	District Expectations

Grade 8

	6.3
Developing, applying and explaining a variety of different estimation strategies in problem-solving situations, and explaining why an estimate may be acceptable in place of an exact answer.
	6.3.1
determine from real-world problems whether an estimated or exact answer is acceptable

6.3.2
use estimation techniques before performing operations



	6.4
Selecting and using appropriate methods for computing with commonly used fractions and decimals, percents, and integers in problem-solving situations from among mental arithmetic, estimation, paper and pencil, calculator, and computer methods, and determining whether the results are reasonable.
	6.4.1
determine whether information given in a problem-solving situation is sufficient, insufficient, or extraneous

6.4.2
use the correct operation and appropriate method in a real-world problem-solving situation; e.g., mental math, estimation, paper and pencil, calculator, or computer
6.4.3
create and illustrate a real-world problem given a math sentence with rational numbers

6.4.4
determine whether the results are reasonable and justify those results with correct computations in a problem-solving situation 

6.4.5
maintain computation skills in problem situations requiring:

· addition, subtraction, multiplication, and division of whole numbers

· addition and subtraction of fractions

· addition, subtraction and multiplication of decimals

6.4.6
use a calculator to solve problems and explore patterns and relationships among integers, decimals, fractions, and percents

6.4.7
solve percent problems in real life situations; e.g., discounts, sales tax, budgets, etc.
6.4.8
use percent formulas and/or proportions to solve percent problems




GLOSSARY
Absolute value C A number=s distance from zero on a number line. The absolute value of -6, shown as I-6I, is 6, and the absolute value of 6, shown as I 6 I, is 6.

Algebra C The branch of mathematics that is the generalization of the ideas of arithmetic.

Algebraic methods C The use of symbols to represent numbers and the use of signs to represent their relationships.

Algorithm C A step-by-step procedure.

Altitude C The perpendicular distance from a vertex to an opposite angle.

Basic facts C Addition of facts through 10 (0 + 0, 1 + 0, ..., 10 + 10), subtraction facts which are the inverse of the addition facts (20 - 10, ... , 1 - 0, 0 - 0), multiplication facts (1 x 1, 1 x 2, ..., 10 x 10), and division facts which are the inverse of the multiplication facts (1  1, 2  1, ..., 100  10).

Box-and-whisker plot C A graphic method for showing a summary of data using median, quartiles, and extremes of data. A box plot makes it easy to see where the data are spread out and where they are concentrated. The longer the box, the more the data are spread out.

Capacity C The volume of a container given in units of liquid measure. The standard units of capacity are the liter and the gallon.

Categorical data C Data organized by attributes; e.g., kinds of shoes.

Census C An exact count of a given sample or population.

Central tendency (measure of central tendency) C Value intended to indicate the typical value is a collection of data. Mean, median, and mode are measures of central tendency.

Clustering C Grouping numbers together.

Coefficient C The number in front of a variable.

Combinations C Subsets chosen from a larger set of objects in which the order of the items doesn=t matter (for example, the number of different committees of three that can be chosen from a group of twelve members).

Compatible numbers C A pair of numbers that are easy to work with mentally. The numbers 20 and 75 are compatible for estimation, 22 + 73.

Complex numbers C Numbers that can be written in the form a + bi, for example, -2.7 + 8.9i, where a and b are real numbers and i = ( - 1.

Composite number C A number that has more than two factors.

Congruent or the concept of congruence C Two figures are said to be congruent if they are the same size and shape.

Coordinate geometry C Geometry based on the coordinate system.

Coordinate system (also called rectangular coordinate system) C A method of locating points in the plane or in space by means of numbers. A point in a plane can be located by its distances from both a horizontal and a vertical line called the axes. The horizontal line is called the x-axis. The vertical line is called the y-axis. The pairs of numbers are called ordered pairs. The first number, called the x-coordinate, designates the distance along the horizontal axis. The second number, called the y-coordinate, designates the distance along the vertical axis. The point at which the two axes intersect has the coordinate (0,0) and is called the origin.

Conjecture C A statement that is to be shown true or false. A conjecture is usually developed by examining several specific situations.

Constant C A quantity that always stays the same; e.g., 3x + 5 where 5 is the constant.

Decomposing numbers C Taking numbers apart so they are easier to manipulate mentally. (6 x 37 = 30 x 6 and 7 x 6 = 180 + 42 = 222)

Dependent events C Two events in which the outcome of the first event affects the outcome of the second event.

Dilation CA transformation that either enlarges or reduces a geometric figure proportionally.

Distributive property C The product of a number and the sum or difference of two numbers equal to the sum or difference of the two products; e.g., a $ (b + c) = (a $ b) + (a $ c).

Dot plot (line plot) C A diagram showing the frequency of data on a number line.

Edge C The line segment where two faces of a solid figure meet.

Ellipse C A closed curve shaped like an oval and symmetric about two axes of different lengths.

Expanded form C A way to write numbers that shows the place value of each digit.

Exponential function C A function that has an equation of the form y=ax. These functions are used to study population growth or decline, radioactive decay, and compound interest.

Exponent C A number used to tell how many times a number or variable is used as a factor. For example, 53 indicates that 5 is a factor 3 times, and that is, 5 x 5 x 5. The value of 53 is 125.

Exponential form C A way of writing a number using exponents.

Extraneous C Parts of a problem that are not essential to solving the problem.

Face C A plane figure that serves as one side of a solid figure.

FactorC An integer that divides into another with no remainder.

First quadrant C A coordinate grid is composed of four sections separated by the axes. The first quadrant is the top right-hand section.

Fractal C A geometric shape that is self-similar and has fractional dimensions. Natural phenomena such as the formation of snowflakes, clouds, mountain ranges, and landscapes involve patterns. Their pictorial representations are fractals and are usually generated by computers.

Frequency table C A table displaying the number of times a value occurs in a set of data.

Front-end estimation C Estimating by computing with the front digits.

Function C A relationship between two sets of numbers (or mathematical objects). Functions can be used to understand how one quantity varies in relation to another; for example, the relationship between the number of cars and the number of tires.

Geometry C A branch of mathematics that deals with the measurement, properties, and relationships of points, lines, angles, and two- and three-dimensional figures.

Hypotenuse C The longest side of a right triangle. This side is always opposite the right angle.

Identity property C Property of zero for addition and 1 for multiplication; e.g., 8 + 0 = 8 and 8 x 1 = 8

Inclusive C Including the extremes or limits as well as the area between them.

Independent events C Two events in which the outcome of the first event does not affect the outcome of the second event.

Indirect measurements C Finding a measurement by measuring something else and then using relationships to find the measurement you need.

Integers C The set of numbers consisting of the counting numbers (that is, 1, 2, 3, 4, 5, ...), their opposites (that is, negative numbers, -1, -2, -3, ...), and zero.

Inverse relationship  C An operation that is the opposite of another operation; e.g., addition and subtraction are inverse, multiplication and division are inverse.

Irrational numbers C The set of numbers which cannot be represented as fractions. Examples are

Linear equation C An equation whose graph in a coordinate grid is a straight line.

Linear function CA function that has a constant rate of change.

Matrix (pl. matrices) C A rectangular array of numbers (or letters) arranged in rows and columns.

Mean C The sum of a set of numbers divided by the number of elements in the set (average).

Measures of central tendency C Numbers which in some sense communicate the Acenter@ or Amiddle@ of a set of data. The mean, median, and mode of statistical data are all measures of central tendency.

Measures of variability C Numbers which describe how spread out a set of data is; for example, range and quartile.

Median C The middle number of a set of data when numbers are arranged from least to greatest.

Mental math C Performing computations in one=s head without writing anything down. Mental math strategies include finding pairs that add up to 10 or 100, doubling, and halving.

Mode C The number that appears most frequently in a set of numbers. There may be one, more than one, or no mode.

Model C To make or construct a physical or mathematical representation.

Multiple C The products of a whole number and any other whole number.

Nets C A two-dimensional shape that can be folded into a three-dimensional figure is a net of that figure.

Number sense C An understanding of number. This would include number meanings, number relationships, number size and the relative effect of operations on numbers.

Numerical data C Data organized by quantity.

Oblique C A relationship between lines and/or plane figures that is not perpendicular or parallel.

Open sentence C A statement that contains at least one unknown. It becomes true or false when a quantity is substituted for the unknown. For example, 3 + x = 5.

Order property of addition (also known as commutative property) C Changing the order of the addends does not change the sum.

Order property of multiplication (also known as commutative property) C Changing the order of the factors does not change the product.

Orthogonal C A set of drawings displaying different 2-D perspectives of a 3-D object; e.g., top view, side view, etc.

Order of operations C
Rules describing what sequence to use in evaluating expressions.

First:

Do the operations within grouping symbols - multiplication or division first from left to right - addition or subtraction next from left to right

Second:

Calculate powers or roots from left to right

Third:

Multiply or divide in order from left to right

Fourth:

Add or subtract in order from left to right

Patterns C Regularities in situations such as those in nature, events, shapes, designs, and sets of numbers. For example, spirals on pineapples, geometric designs in quilts, the number sequence, 3,6,9,12,....

Permutations C All possible arrangements of a given number of items in which the order of the items makes a difference. For example, the different ways that a set of four books can be placed on a shelf.

Polygon C A closed figure formed from line segments that meet only at their endpoints.

3 sided polygonCtriangle

4 sided polygonCquadrilateral

5 sided polygonCpentagon

6 sided polygonChexagon

Prime factorization C A way to show a number as the product of prime factors.

Prime number C A counting number that can only be evenly divided by two different numbers, 1 and the number itself. The first ten prime numbers are: 2,3,5,7,11,13,17,19,23,29.

Probability C The likeliness or chance of an event occurring.

Problem-solving situations C Contexts in which problems are presented that apply mathematics to practical situations in the real world, or problems that arise from the investigation of mathematical ideas.

Quartiles C Along with the median, the quartiles divide an ordered set of data into four groups about the same sign.

Random sampleCWhere each person or thing in the population has an equal chance of being included.

Range C The difference between the greatest number and the least number in a set of numbers.

Ratio C A comparison of two numbers or measures using division.

Rational numbers C A number that can be expressed in the form a/b, where a and b are integers and b  0, for example, 3/4, 2/1, or 11/3. Every integer is a rational number, since it can be expressed in the form a/b, for example, 5 = 5/1. Rational numbers may be expressed as fractional or decimal numbers, for example 3/4 or .75. Finite decimals, repeating decimals, and mixed numbers all represent rational numbers.

Real numbers C All rational and irrational numbers.

Reflection (also called a flip) C A transformation which produces the mirror image of a geometric figure.

Rotation (also called a turn) C A transformation which turns a figure about a point a given number of degrees.

SampleC A small part of the population you are surveying or studying.

Sample space C A list of all possible outcomes of an activity.

Scatter plots (also called scatter diagram or scattergram) C A graph of the points representing a collection of data.

Scientific notation C A short-hand way of writing very large or very small numbers. A number 
expressed in scientific notation is expressed as a decimal number between 1 and 10 multiplied by a power of 10, for example, 4.53 x 103 = 4350.

Similarity C Objects or figures that are the same shape are similar figures. They are not necessarily the same size. If two figures are similar, we say that there is similarity between the figures.

Spatial visualization (also called spatial reasoning) C A type of reasoning in which a person can draw upon one=s understanding of relationships in space, the three-dimensional world. For example, spatial reasoning is demonstrated by one=s ability to build a three-dimensional model of a building shown in a picture. A person who uses spatial visualization is said to have spatial sense.

Square root C That number which when multiplied by itself produces the given number. For example, 5 is the square root of 25, because 5 x 5 = 25.

Statistics C The branch of mathematics which is the study of the methods of collecting and analyzing data. The data are collected on samples from various populations of people, animals, or products. Statistics are used in many fields, such as biology, education, physics, psychology, and sociology.

Stem-and-leaf plot C A frequency distribution made by arranging data. It is one way of visually portraying data that is frequently used in newspapers and magazines because it provides an efficient way of showing information as well as comparing different sets of data.

Survey C A method of collecting statistical data through questioning a sample or part of a given population.

Symmetry C The correspondence in size, form, and arrangement of parts on opposite sides of a plane, line, or point. For example, a figure that has line symmetry has two halves which coincide if folded along its line of symmetry.

Terminating decimal C A decimal that contains a finite number of digits.

Transformation C The process of changing one configuration or expression into another in accordance with a rule. Common geometric transformations include translations, rotations, and reflections.

Translation (also called a slide) C A transformation that moves a geometric figure by sliding. Each of the points of the geometric figure moves the same distance in the same direction.

Tree diagram C A diagram used to find all the possible permutations for a set of items or the prime factorization of a number.

Trigonometric ratios C The ratios of the lengths of pairs of sides in a right triangle. There are three basic trigonometric ratios used in trigonometry: sine (sin), cosine (cos), and tangent (tan).

Trigonometry C A branch of mathematics that combines arithmetic, algebra, and geometry. Trigonometry is used in surveying, navigation, and various sciences such as physics.

Variable C A quantity that may assume any one of a set of values. In the equation 2x + y = 9, x and y are variables.

Vectors C A quantity which has both magnitude and direction. Vectors may be interpreted as physical quantities such as velocity and force.

Vertex C The point at which two line segments, lines, or rays meet to form an angle.

Volume C The measure of the interior of a three-dimensional figure. A unit for measuring volume is the cubic unit.







