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Introduction
Helping our adult students become comfortable and competent with
mathematics is more important now than in any other time in our country’s history. To
be competitive in the global economy, our citizens must have a higher level of math
competence than they have had. It goes without saying that all our students should
have the skills to handle the math they will encounter in their daily lives and on the job.
Unfortunately some of our students come to us with very weak math skills and
poor conceptual knowledge of its applications. Still others suffer from math phobia or
math anxiety never feeling as though they “got math” while they were in school. So
our job to help them to become competent mathematically can be a challenging
one. However we can give our students a solid foundation in mathematics while they
are in our programs. They may even be the ones who go on to advanced
manufacturing classes or earn promotions on the job. Even for our students who are
not college bound or on the path to the high school equivalency test, math is everessential for the 21st century workforce and the 21st century adult education student. It
is no exaggeration to say that acquiring numeracy is just as important as acquiring
literacy for all our students.
The NH Math Leadership Team has written this guide to help teachers
understand the scope and sequence necessary in the development of our students’
basic math skills. The guide is based on Common Core Standards and the Career and
College Readiness Standards for Adult Education; however, rather than being
organized by grade level or five instructional levels as the aforementioned, this guide
has been organized by topic to make it more useful in a typical adult education
classroom. It has been compiled by experienced adult education teachers as well as
math specialists who have practical knowledge of their students’ strengths and
weaknesses and ways of learning. It is our hope that this guide will be a valuable
resource that you can turn to on a daily or weekly basis. Please take the time to study
it carefully so you are familiar with all its contents. If you teach math, it may become
one of your best friends!
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How to Use this Guide
As you may have noticed from the table of contents, this guide covers eleven
different math topics. Within each section you’ll find the competencies for that topic.
What makes this guide so useful for the adult education classroom where the range of
students’ math skills can differ widely within one class, is that embedded into every
level are algebra and geometry concepts as well as life skills math competencies. This
will enable you to teach these more advanced concepts as well as daily living math
to every student in your class regardless of his/her incoming math skill set.
To help you understand each of your student’s skill set, there is an assessment in
each topic which will give you more information about your student’s ability solving
algorithms and word problems within that topic. In addition to the assessment,
supplemental word problems are provided for each topic as well as skill-development
worksheets and other resources. Finally, you’ll find pages from McGraw Hill’s ETS
Official Guide to the HiSET to help students understand the way a competency may
be addressed in the HiSET Exam.
As you dive into the guide, you’ll also notice suggestions for using technology in
your classroom and useful websites that generate limitless worksheets. At the end of
the guide there is an appendix that includes a math glossary and other helpful
information.
Learning math doesn’t have to be scary for our students. If presented in a nonthreatening and logical fashion, many students can improve their math competence
in the time that they are with us. It is our hope that this guide will help you pave the
way for a smooth journey for all of your students who are discovering that math is not
only doable, but fun too!

3

4

I. Whole Numbers and Number Concepts
1. Understand Place Value
a.
b.
c.
d.
e.

Understand place value to the billions
Read and write whole numbers using knowledge of place value
Write numbers in expanded form (1,209 = 1,000 + 200 + 9)
Compare and order whole numbers using =, ≠, <, >, ≤ and ≥
Use place value understanding to round whole numbers to the nearest ten,
hundred, thousand…..trillions

2. Develop an Understanding of Integers
a. Use positive and negative numbers to represent real-world quantities such as
temperature above and below 0, elevation above and below sea level, and
credit/debit
b. Locate and place whole integers on a number line
c. Use a number line to identify opposites such as 5 and -5
d. Understand absolute value of an integer (distance from 0 on a number line)
3. Add and Subtract Whole Numbers
a. Use knowledge of place value to mentally add and subtract by 10, 100, 1000
b. Understand the relationship between addition and subtraction; they are inverse
operations
c. Fluently add and subtract multi-digit numbers written both vertically and
horizontally
d. Check accuracy of answers using inverse operation
e. Understand properties of addition and subtraction and create examples:
• Commutative Property 2 + 5 = 5 + 2
• Associative Property 2 + 6 + 4 = 2 + (6 + 4) = 2 + 10 = 12 or
2 + 6 + 4 = (2 + 6) + 4 = 8 + 4 = 12
f. Use a calculator to add and subtract and to check the accuracy of
computation
g. Develop algebraic thinking skills by working with addition and subtraction
equations
• Determine if equations involving addition and subtraction are true or false:
Does 5 + 2 = 4 + 3, Does 10 +1 0 = 5 + 5 + 5, Is 10 + 5 > 20 – 6 ?
• Determine the unknown number that makes an equation true
If 8 + n = 12, what does n equal, If 20 – n = 5, what does n equal?
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4. Solve Problems Using Addition and Subtraction
a. Understand and use the language of addition and subtraction (sum, difference,
total, combine, etc.)
b. Solve “real-world” problems using addition and subtraction, one step and multistep
c. Assess the reasonableness of answers using mental computation and estimation
strategies including rounding
d. Use different strategies to solve problems: draw a picture, make a list, work
backwards, look for a pattern, create a table, use a variable, write an equation,
guess and check
e. Develop algebraic thinking skills by representing word problems using an
equation with letters standing for unknown quantities
• Example: Tom needs $185.00 to buy the phone that he likes. He has
already saved $125.00. How much more money does Tom need to buy
the phone?
$125.00 + n = $185.00
5. Multiply and Divide Whole Numbers
a.
b.
c.
d.
e.
f.

g.

h.
i.
j.
k.

Know the various ways that multiplication is represented: 5(2), 5·2, ab
Fluently know basic multiplication facts or compensation techniques
Mentally multiply and divide by 10, 100, 1000
Multiply multi-digit whole numbers
Use a calculator to multiply multi-digit numbers and to check the accuracy of
answers when not using a calculator
Understand the Commutative Property of Multiplication
• The product of two numbers is unaffected by the order in which they are
multiplied, 5x2 = 2x5
Understand the Distributive Property of Multiplication
• The sum of two numbers times a third number is equal to the sum of each
addend times the third number: 2(3 + 4) = 2(3) + 2(4)
Understand that division is the inverse of multiplication
Know basic division facts or compensation techniques, such as using a
multiplication table
Know that division is most often represented as 5 = (5÷2)
2
Divide numbers using short and/or long division
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l.

Divide numbers using a calculator and check the accuracy of answers using a
calculator (and understand the actual number remainder is different from the
decimal conversion using a calculator, 5÷2=2R1 or 2.5, not 2R5 or 2.1)
m. Develop algebraic thinking skills by working with multiplication and division
equations
• Determine if equations involving multiplication and division are true or
false: Does 5 x 4 = 20 ÷ 4? , Does 10 x 10 = 5 x 5 x 4?, Is 10 x 5 > 100 ÷ 4?,
If n = 5 does 5n = 25?
• Determine the unknown number that makes an equation true: If 8 x n = 32,
what does n equal?,
If 20 ÷ n = 5, what does n equal?

6. Solve Problems Using Multiplication and Division
a. Understand and use the language of multiplication and division (product,
quotient, dividend, divisor, factor, per, triple, etc.)
b. Solve “real world problems” using multiplication and division, one step and
multistep
c. Assess the reasonableness of answers using mental computation and estimation
strategies including rounding
d. Use different strategies to solve problems: draw a picture, make a list, work
backwards, look for a pattern, create a table, use a variable, write an equation,
guess and check
e. Develop algebraic thinking skills by representing word problems using an
equation with letters standing for unknown quantities
• Example: John owes $500.00 more dollars on his loan. He pays the same
amount every month, and it will take him 4 more months to pay off the
loan. How much does John pay each month? 4 x n = 500
7. Develop Beginning Algebra Skills using Whole Numbers
a.
b.
c.
d.

Write and interpret simple expressions using whole numbers
Solve simple equations using whole numbers
Follow the Order of Operations
Write and evaluate numerical expressions using whole number exponents
• 52 = 5 X 5 and is read 5 to the second power or 5 squared
• 53 = 5 X 5 X 5 and is read 5 to the third power or 5 cubed
e. Calculate the square root of a number using perfect square roots
f. Be aware of patterns and extend repeating and growing patterns

***** Refer to Algebra Section 11 for more information
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8. Develop Beginning Geometry Skills using Whole Numbers
a.
b.
c.
d.

Name and identify simple shapes: triangle, square, circle, rectangle
Find perimeter using whole numbers
Find area using whole numbers
When given the area or perimeter and the length of one or more sides of a
square or rectangle, find the length of a missing side
e. Find the volume of a rectangular solid and cube using whole numbers
*****Refer to Geometry Section 10 for more information
9. Develop Measurement and Data Skills Using Whole Numbers
a. Use a ruler and tape measure to measure inches, feet, yards, centimeters, and
meters
b. Compare, contrast, and convert customary units of length: inch, foot, yard, mile
and use to solve real life problems
c. Compare, contrast, and convert customary units of capacity: ounces, cups,
pints, quarts, gallons and use to solve real life problems
d. Compare, contrast, and convert customary units of weight: ounces, pounds,
tons and use to solve real life problems
e. Compare, contrast, and convert units of time: seconds, minutes, hours, days,
weeks, months, years and use to solve real life problems
f. Solve elapsed time problems
Example: If you start work at 8am and finish at 2pm, how many hours did you
work? If it is10am now, what time will it be in 6 hours?
g. Become familiar with metric units of length: millimeter, centimeter, meter,
kilometer
h. Become familiar with metric units of weight: milligram, gram, kilogram
i. Become familiar with metric units of liquid measure: milliliter, liter
j. Find mean, median and mode using whole numbers and apply to real life
k. Identify line graphs, bar graphs, scatter plots, pie charts, pictographs, and tables
l. Accurately “read” charts and graphs using whole numbers

*****Refer to Measurement Section 8 and Data Analysis Section 6 for more information
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II. Decimal Numbers and Concepts
1. Develop Number Concepts using Decimal Numbers
a. Understand decimals as part of the place value system
b. Use knowledge of place value to round decimal numbers to the nearest
tenths, hundredths, thousandths…. millionths
c. Locate and write decimal numbers on a number line
d. Read and write decimal numbers using place value language
• Read 5.2 as 5 and 2 tenths, not 5 point 2
e. Write decimal numbers as fractions over 10, 100, 1000 ……
f. Compare and order decimal numbers using =, ≠, <, >, ≥, and ≤
g. Understand the decimal point when used with money
• 6 cents = .06 and 6 dimes = .6
2. Add and Subtract Decimal Numbers
a. Add and subtract decimal numbers written horizontally by aligning decimal
points and adding zeroes when needed
b. Estimate the answer to addition and subtraction problems by looking at
whole numbers and decimals and/or rounding decimal numbers
c. Check accuracy of answers using inverse operations
d. Use a calculator to solve and/or check accuracy of computation
e. Apply decimal addition and subtraction skills to solve real world problems,
such as balancing a checkbook and calculating shopping totals and
change
3. Multiply and Divide Decimal Numbers
a. Estimate what the answer to multiplication and division problems will be
using rounding and place value knowledge
b. Multiply decimal numbers putting the decimal point in the correct place in
the product
c. Use a calculator to multiply decimal numbers and/or check accuracy of
computation
d. Divide whole numbers by a decimal number
e. Divide a decimal number by a whole number
f. Divide a decimal by a decimal

29

g. Use a calculator to divide decimals and/or check the accuracy of
computation
h. Use decimal multiplication and division skills to solve real world problems
such as comparison shopping and calculating the cost of multiple items
4. Develop Algebraic Thinking Skills using Decimals
a. Determine if equations are true or false
• Does 2.5 + 3.25 = 2.50 + 3.250? Is 5.1 > 5.0999? Is 5.2 – 3 ≥ 5.2 - 2 x 2?
b. Determine the unknown number that makes an equation true
• If 5.2(n) = 15.6, what is the value of n? If (10.5 + 5.25) ÷ n = 5.25, what is
the value of n?
c. Follow the order of operations using decimal numbers
d. Identify, describe, and create numeric patterns with decimals
• If the first song costs 1.50 and each additional song cost 1.25, how
much will songs 6 and 7 cost?
e. Translate word problems using decimals into expressions and equations
f. Use simple formulas
5. Develop Geometry Skills using Decimals
a. Identify 2 and 3 dimensional shapes: parallelogram, pentagon, cube,
rectangular solid, pyramid, cone, and cylinder
b. Find perimeter, area, and volume using decimal numbers
c. Find the area of a circle
d. Find the circumference of a circle
e. Solve real word problems involving area, perimeter and volume
6. Continue to Develop Measurement and Data Skills using Decimals
a. Describe units of time using decimal numbers
• 1hour and 30 minutes is equivalent to 1.5 hours, 2 days and 12 hours is
equivalent to 2.5 days
b. Describe units of length using decimal numbers
• 1 foot and 6 inches is equal to 1.5 feet
c. Describe units of capacity using decimal numbers
• 1 pound 4 ounces is equal to 1.25 pounds
d. Find mean, median and mode using decimal numbers
e. Accurately read charts and graphs that contain decimal numbers
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Name_________________________

Date________________

Decimal Number Word Problems
1. When Chris used her calculator to divide, she got 0.8571. What is her answer
rounded to the nearest hundredth?
1. .9
2. .86
3. .85
4. .858
2. The rainfall in Dover was .28 inch on Friday, 1 inch on Saturday, and .8 inches on
Sunday. What was the total amount of rainfall for these three days?
1. 2.08 inches
2. 1.18 inches
3.
.118 inches
4.
3.7 inches
3. John sold 8 candy bars. Each bar cost 89 cents. He also sold 6 cans of soda for
75 cents each. How much money did he collect?
1. $7.12
2. $16.40
3. $ 4.50
4. $11.62
4. You worked 7.5 hours on Tuesday and 10.25 hours on Friday. How much longer
did you work on Friday?
1. 17.75 hours
3.20 hours
2.
3.
3.25 hours
4.
2.75 hours
5. You can buy 8 pencils for $2.40. How much does one cost?
1.
$.03
2.
$.25
$.30
3.
4.
$ 3.00
6. A customer paid $3.75 for 3 pounds. How much does one pound cost?
1.
$1.00
$1.30
2.
3.
$1.25
4.
$11.25
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7. Order the decimals from smallest to largest: 3.5, 3.45, 4.0, 3.099, 3.61

________________________________________________________________
8. The salad bar costs $3.98 a pound. If you bought 1.5 pounds of salad, what
would it cost?
1.
$7.96
2.
$2.48
3.
$5.97
4.
$5.48
9. A piece of wood is 72.25 inches long. If it is cut into 5 equal pieces, what will the
length of each piece be?
1. 14.45 inches
2. 361.25 inches
3. 2 feet
4. 62.25 inches
10. If you buy 5 apples @ .45 cents each and 6 peaches @ .60 cents each, how
much change would you get from a $20.00 bill?
1. $18.95
2. $5.85
3. $10.50
4. $14.15
11. Solve:
.6 X (1.5 + 2) – 2 = __________________________

12. What is 2 divided by 4?
1. 0.5
2. 2
3. 5
4. 2.5

1) 2, 2)1, 3)4, 4)4, 5) 3, 6) 3, 7) 3.099, 3.45, 3.5, 3.61, 4.0, 8)3, 9) 1, 10) 4, 110 .1, 12) 1
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III. Fractions
1. Develop an Understanding of Fractions
a. Read, write and draw fractions, proper fractions, improper fractions, and
mixed numbers
b. Understand that





means division

c. Locate and place fractions and mixed numbers on a number line
d. Understand that two fractions are equivalent if they are the same size or lie
on the same point on a number line
e. Translate words into fractions
• 6 employees out of 18 were absent, what fraction of the
employees were absent?
f. Recognize and generate equivalent fractions

•
















= = = =



g. Compare and order fractions using =, ≠, <, >, ≥, and ≤

h. Express whole numbers as fractions: 3 =


=






i.

Simplify fractions:

j.

Convert mixed numbers to improper fractions and improper fractions to











mixed numbers: 2 =

k. Demonstrate an understanding of and apply knowledge of the value of



,




and






,



l. Round fractions and mixed numbers to the nearest whole number
m. Convert fractions to decimals
n. Use a calculator to simplify fractions and convert fractions to decimals
o. Find the least common multiple of two whole numbers
• The smallest positive number that is a multiple of two or more numbers
p. Find the greatest common factor of two whole numbers
• The highest number that divides exactly into two or more numbers

2. Add and Subtract Fractions and Mixed Numbers and Apply
a. Add and subtract fractions and mixed numbers with the same denominator
and simplify answers
b. Find a common denominator or a least common denominator to write
equivalent fractions
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c. Add and subtract fractions and mixed numbers with unlike denominators
d. Make reasonable estimates of sums and differences using knowledge of
fractions and mixed numbers
e. Use a calculator to add and subtract fractions and mixed numbers and to
check accuracy of computation done without a calculator
f. Solve one step and multi-step real world word problems involving fractions
and mixed numbers using addition and subtraction skills and assess the
reasonableness of the answers

3. Multiply and Divide Fractions and Mixed Numbers and Apply
a. Multiply a whole number by a fraction and simplify the answer
b. Multiply a whole number by a mixed number and simplify
c. Multiply 2 or more fractions, simplifying fractional factors by using the
greatest common factor when possible, and simplify
d. Multiply mixed numbers and simplify
e. Divide a whole number by a fraction
f. Divide a fraction by a fraction
g. Divide using fractions and mixed numbers
h. Use a calculator to multiply or divide fractions and mixed numbers or to
check accuracy of answers
i. Make reasonable estimates of products and quotients using knowledge of
fractions and mixed numbers
j. Solve real world word problems using fractions and mixed numbers and
assess the reasonableness of the answer

4. Apply Computational Skills Using Fractions and Mixed Numbers to Solve Real
World Problems:

a. Find sale price: find




off the regular price, find

b. Find the fraction of a number: find







off the regular price

of your weekly salary to save for rent

c. Double, triple and half a recipe
d. Order meat and cheese from the deli
e. Relate fractions to time and measurement
•






hour is 30 minutes,




of a year is 3 months,




of a foot is 6 inches,

of a dollar is .75 cents, etc.
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f. Measure and use a map scale
•






inch =100 miles, how many miles is 3  inches?

g. Calculate doses of medicine

• Take 1 teaspoons every 4 hours, how much will you take in a 24 hour


time span?
h. Calculate prices
• Buy one get one half off, how much does each item cost?
Is buy one, get one half off a better deal than buy three and get one
free?

5. Continue to Develop Algebraic Thinking Skills Using Fractions and Mixed
Numbers
a. Determine if equations are true or false
•

Does

•

If n=1








+ = 2 – 1?


Is





< ?

does 10 x n + n = 30

b. Determine the unknown number that makes the equation true
•

If 5




+ n = 10, what is the value of n?

c. Follow the order of operations using fractions and mixed numbers
d. Identify, describe, and create numeric patterns using fractions and mixed
numbers
•









1 , 3, 4 , 6, ___, ___, ___, ___

6. Continue to Develop Geometry Skills using Fractions and Mixed Numbers
a. Find perimeter, area, and volume using fractions and mixed numbers
b. Find the circumference and area of a circle using




for PI
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7. Continue to Develop Measurement and Data Skills using Fractions and Mixed
Numbers
a. Using a ruler or tape measure, measure to the neatest 16th of an inch
•

Understand that
equivalent to














of a foot is equivalent to foot,

of a foot is

of a foot, etc.

b. Apply knowledge of fractions and measurement of capacity
•

8 ounces is equivalent to




of a cup,




of a gallon is equivalent to 2

quarts, etc.
c. Apply knowledge of fractions and measurement of weight
•

1 pound and 8 ounces is equivalent to 1




pounds, etc.

d. Apply knowledge of fractions and time
•

30 minutes is equivalent to




hour, 4 months is




of a year, etc.

e. Accurately read and interpret charts and graphs using fractions

*****Refer to the Measurement, Algebra, and Geometry sections for more information
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IV.
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Ratios & Proportional Relationships

1. Understand Ratio Concepts
a. Understand the concept of a ratio and use ratio language to describe a
ratio relationship between two quantities
• The ratio of women to men in class is 3:1, because for every 3 women
in class there is 1 man. For every 1 man in the class there are 3 women
b. Write ratios using the word “to”, with a colon, and as a fraction
•

3 to 1, 3:1,




c. Set up a proportion to fit a situation
• There are 18 marbles in a bag, 4 are red, 5 are green, 6 are blue, and
3 are black. What is the ratio of green marbles to red marbles? What
is the ratio of black marbles to all marbles?
d. Write equivalent ratios
e. Determine if 2 ratios are proportional
f. Use a graph to represent equivalent ratios
g. Make tables of equivalent ratios relating quantities with whole-number
measurements, find missing values in the tables, and plot the pairs of values
on a coordinate plane. Use tables to compare ratios
h. Cross multiply and divide to find an unknown in a proportion and
understand that the cross products of a proportion are equal
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2. Use Ratio and Proportion to Solve Real World Problems
a. Understand the concept of unit rate and use ratio and proportion
reasoning skills to solve unit rate problems
• It cost $75.00 to buy 6 pizzas, the unit rate (price for 1) is $12.50.
• If a box of 18 pencils costs $3.98, what is the unit price per pencil?
b. Write a proportion to solve a problem
• There are 21 grams of protein in a 3 oz. serving of tuna. If you ate
12oz. of tuna last week, how many grams of protein did you
consume?




=





c. Use ratio and proportion to solve scale problems
• The scale on a highway map is 1 inch: 30 miles. What is the distance
in miles if you measure 2.5 inches between your starting and ending
locations?
d. Use ratio reasoning to convert measurement units
• There are 3 feet in a yard. How many feet are there in 5 yards, 8
yards, 12 yards?




=





and/or create a table

e. Represent proportional relationships by equations
• If total cost (t) is proportional to the number (n) of items purchased
at a constant price (p), the relationship between the total cost and
the number of items can be expressed as t = p x n
f. Solve multi-step real world problems using ratio and proportion
g. Use proportional relationships to solve percent problems
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V.
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Percent
1. Demonstrate an understanding of Percent and Apply
a. Understand percent as a rate over 100, the word percent means “for each
hundred”
b. Draw a representation of common percentages
c. Estimate the percent of a shaded picture and a given number
d. Convert percents to decimals and fractions
e. Find the percent of a number by changing the percent to a decimal and
multiplying, by using proportions, and with a calculator
f. Find what percent one number is of another
• In a company with 500 employees, 50 called in sick on Super Bowl
Sunday. What percent of the employees called in sick on Super Bowl
Sunday?



=



=

= .1 = 10% or




g. Find a number when given a percent
• 20% of the employees at Concord Manufacturing called in sick on
Super Bowl Sunday. If 80 employees called in sick, how many
employees does Concord Manufacturing have in all?
.

= 400 or



=





X = 400

h. Find the rate of change (the rate of change compares a new amount to an
original amount)
• According to the new Census, the population of Dover, NH is 30,500.
In the previous Census the population was 29,000. By what percent
did the population increase?
30,000 – 29,000 = 1,500,




= 0.05 = 5%

The population increased by 5%
i.

Memorize common equivalents: 50% =
75% =




= .75, 10% =







= .5, 25% =




= .25,

= .1

2. Solve Problems using Percent
a.
b.
c.
d.
e.

Find simple interest: I=PRT, Interest = Principle x Rate x Time
Apply percent skills to find discount and sale prices
Apply percent skills to calculate taxes
Apply percent skills to calculate fees and commissions
Apply percent skills to calculate loan interest
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VI. Data Analysis

1. Represent and Interpret Data
a. Draw a picture graph and a bar graph, with a single-unit scale, to represent
a data set with several categories. Solve simple put-together, take-apart,
and compare problems using information presented in a bar graph
b. Draw a scaled picture graph and a scaled bar graph to represent a data
set with several categories. Solve one and two step “how many more” and
“how many less” problems using information presented in scaled bar graph
• Draw a bar graph in which each square in the graph might represent
5 dogs
c. Generate measurement data by measuring lengths using rulers marked with
halves and fourths of an inch. Show the data by making a line plot, where
the horizontal scale is marked off in appropriate units….whole numbers,
halves, or quarters

2. Apply Math and Reasoning Skills to Analyze Data
a. Analyze and interpret data presented in a table
• A table displays information in rows and columns
b. Analyze and interpret data presented in a bar graph
• A bar graph organizes information along a vertical and horizontal axis
c. Analyze and interpret data presented in a line graph
• line graphs are used to show trends, patterns, or changes over time
d. Analyze and interpret data presented in a circle or pie graph
• These graphs represent a whole amount, and each section represents
a percentage of that whole
e. Find the mean, median, mode, and range when presented with graphic
information
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VII. Statistics and Probability

1. Develop Understanding of Statistical Variability
a. Recognize a statistical question. A statistical question is one that has several
possible answers (variability), rather than a single answer
• Example, “How old am I?” is not a statistical question because it has
just one answer, but “How old are the students in my school?” is a
statistical question because there are several possible answers for
students’ ages
b. Understand that a set of data collected to answer a statistical question has a
distribution, such as a bell curve, which can be described by its center,
spread, and overall shape
c. Recognize that a measure of center (mean, median, or mode) for a
numerical data set summarizes all of its values with a single number, while a
measure of variation (range, standard deviation, or mean absolute
deviation) describes how its values vary with a single number
2. Summarize and Describe Distributions
a. Display numerical data in plots on a number line, including dot plots,
histograms, and box plots

Sample Dot Plot
Represents each data
point with a dot

Sample Histogram bars
Represents frequency for each
class of data

Sample Box Plot
Represents spread of the data with
quartiles, median, and max/min of data
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b. Summarize numerical data sets in relation to their context, such as by:
• Reporting the number of observations in the data set
• Describing the data set, including how it was measured and its units of
measurement
• Calculating the measures of center (median and/or mean) and
variability (interquartile range and/or mean absolute deviation), as well
as describing any overall pattern and any outliers in the data set.
Median: the middle value in an ordered data set
Mean: the average value of the data set
Interquartile range: the distance between quartile 1 and quartile 3
(represents the middle 50% of the data)
Mean absolute deviation: represents the average distance from the
mean for the data points
o This is calculated by the following steps:
subtract each data item from the mean to find its deviation
add all deviations
divide by the number of data items to find the average
• Being able to choose measurements of center and variability as well as
appropriate visual displays for the data set
3. Use Random Sampling to Draw Inferences about a Population
a. Understand that statistics can be used to gain information about a
population by examining a sample of the population
• A sample has to be representative of a population in order to make
generalizations about a population
• Random sampling is the best way to produce representative samples
and to be able to support valid inferences
b. Use data from a random sample to draw inferences about a population to
answer a particular question about the population
• Example: In a poll of 50 people at a State House rally, 67% of the
people there stated they are in favor of a particular candidate for
President. Should the local newspaper report that 67% of the voters in
New Hampshire are in favor of this particular candidate? Why or why
not? If not, what other methods of sampling would produce more
valid results?
c. Generate multiple samples (or simulated samples) of the same size to gauge
the variation in estimates or predictions
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•

For example, estimate the mean word length in a book by randomly
sampling words from the book. Gauge how far off the estimate or
prediction might be

4. Draw Informal Comparative Inferences about Two Populations
a. Compare and contrast two similar sets of data. Note the differences in the
mean as well as in the variability
• Example: The mean height of players on the basketball team is 10 cm
greater than the mean height of players on the soccer team. The
mean height is also about twice the variability (mean absolute
deviation) on either team; additionally, when the data from each
sample is represented on a dot plot, the separation between the two
distributions of heights is noticeable
b. Use measures of center and measures of variability for numerical data from
random samples to draw informal comparative inferences about two
populations (compare the two populations)
• Example: Decide whether the words in one chapter of a science book
are generally longer or shorter than the words in another chapter of a
lower level science book
5. Investigate Chance Processes and Develop, Use, and Evaluate Probability
Models
a. Understand that the probability of a chance event is a number between 0
and 1 that expresses the likelihood of the event occurring
• Larger numbers indicate greater likelihood. A probability near 0

indicates an unlikely event, a probability around  indicates an event
that is neither unlikely nor likely (50-50 chance), and a probability near
1 indicates a likely event
b. Calculate experimental or empirical probability of a chance event.
Collect data on the event by performing experiments (such as rolling a die)
and observe the frequency over a large number of outcomes. Predict the
approximate frequency given the probability of the event.

, predict
• If you know the probability of rolling a 1 on a standard die is


•

the number of times a 1 will be rolled in 100 rolls of the die
When rolling a number cube 600 times, predict that a 3 or 6 would be
rolled roughly 200 times, but probably not exactly 200 times
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c. Determine the theoretical (predicted) probability of an event and use it to
find probabilities of events. Compare theoretical probabilities to observed
frequencies from experiments; if there are differences between the two
results, explain possible sources of the discrepancy
d. Develop a uniform probability model by assigning equal probability to all
outcomes, and use the model to determine probabilities of events
• Example: If a student is selected at random from a class, find the
probability that Jane will be selected and the probability that a girl will
be selected (find a sample lesson in the resource section)
e. Develop a probability model (which may not be uniform) by observing
frequencies in data generated from a chance process
• Find the approximate probability that a spinning penny will land
heads up. Do the outcomes for the spinning penny appear to be
equally likely based on the observed frequencies?
• Find the approximate probability that a tossed paper cup will land
open-end down. What are the possible outcomes for this
experiment? Do they appear to be equally likely?
6. Find Probabilities of Compound Events using Organized Lists, Tables, Tree
Diagrams, and Simulation
• Compound events are the result of combining two or more events,
such as rolling a 2 or a 6 on a die, and sample space is the set of all
possible outcomes for an event. For example: Rolling 1 standard die
produces the sample space {1,2,3,4,5,6}
a. Understand that, just as with simple events, the probability of a compound
event is the fraction of outcomes in the sample space for which the
compound event occurs
• For example: P (Rolling a number 5 or greater on a standard die) is
found by combining the probabilities for rolling a 5 or rolling a 6. So the




result is  +  =  =  , since 2 of the six outcomes are 5 or greater
b. Represent sample spaces for compound events using methods such as
organized lists, tables and tree diagrams. For an event described in
everyday language, such as “rolling double sixes”, identify the outcomes in
the sample space which compose the event
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•

Example: “rolling double sixes” means rolling a 6 and a 6 when rolling
two standard dice. Creating a table of possible outcomes for two
standard dice is a good way to visualize the results and determine the
probability of this compound event:

Using the table allows the student to see
that double sixes only occur 1 time in 36

outcomes, so the probability is


.


c. Design and use a simulation to generate frequencies for compound events
• Example: Suppose each box of a popular brand of cereal contains a
pen as a prize. The pens come in four colors, blue, red, green and
yellow. Each color of pen is equally likely to appear in any box of
cereal. Design and carry out a simulation to help you answer each of
the following questions.
The lesson can be found in with the resources at the end of this
section
7. Investigate Patterns of Association in 2-variable (Bivariate) Data
a. Construct and interpret scatter plots for bivariate measurement data (such
as height/weight growth charts or time/distance graphs) to investigate
patterns of association between two quantities. Describe patterns such as
clustering, outliers, positive or negative association, linear association, and
nonlinear association.
Here, the first two graphs display clustering of
data points. The first graph has a positive,
linear association. The second graph has a
negative, linear association. The far right
graph has no visible pattern to the data
points, so no correlation is observed.

Here, the graph has clustering that appears to be positive and
linear association. Observe the outlier of the data that stands
alone below the clustered points.
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b. Know that straight lines are widely used to model relationships between two
quantitative variables. For scatter plots that suggest a linear association,
draw a straight line closely representing the data, and determine whether
the line “fits” the data well or not by judging the closeness of the data points
to the line.

This graph shows a line that “fits” the data well.
There is an even distribution of points on either
side of the line.

This graph shows a line that doesn’t fit the data well.
Most of the points are strictly on one side of the line.

c. Use the equation of a linear model to solve problems in the context of
bivariate measurement data, interpreting the slope and intercept.
• Example: In the linear model for a chemistry experiment shown below,
the slope is found to be 7 min/in, and the y-intercept is 3 min. The
slope is interpreted to mean that it takes 7 minutes for a candle to
burn 1 inch.

To calculate slope, choose two points on the line.
For example, the y-intercept is at (0, 3) and the
point (1,10) is also on the line. The slope is found by

finding

    
,
   




= =7
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d. Understand that patterns of association can also be seen in bivariate
categorical data by displaying frequencies and relative frequencies in a
two-way table
• Example: The two-way table shown below displays data for two
variables- ice cream flavor and person’s age. These variables are
categorized as shown in the table.

e. Construct and interpret a two-way table summarizing data on two
categorical variables collected from the same subjects
• Example: Collect data from students in your class on whether or not
they like to cook and whether they participate actively in a sport. Is
there evidence that those who like to cook also tend to play sports?
Like to Cook?
Like Sports?

Yes

No

Total

Yes

16

3

19

No

4

1

5

Total

20

4

24

f. Use relative frequencies calculated for rows or columns to describe possible
association between the two variables
• Example: Of the 20 people who like to cook, 16 of them like sports, so
we could conclude that there is an association between the variables
of cooking and sports for this data.
Also, observe that this set of data shows 19 of the 24 people asked like to
cook, and 20 of the 24 people asked like sports. Overall, this set of data
indicates a connection between cooking and sports.
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VIII. Measurement

1. Measure and Estimate Length in Standard Units
a. Measure the length of an object by selecting and using appropriate tools
such as rulers, yardsticks, meter sticks, and measuring tapes
b. Estimate lengths using inches, feet, centimeters, and meters
c. Measure to determine how much longer one object is than another,
expressing the length difference in terms of a standard length unit
2. Compare, Contrast, and Convert Customary (American) Units of Length
1 foot = 12 inches 1 yard = 3 feet 1 mile =5,280 feet 1 mile = 1,760 yards
a. Use multiplication and division to convert one customary unit of length to
another
b. Generate conversion tables for customary units of length
c. Change length from a mixed unit to a single unit
• Does 5 feet 4 inches = 64 inches?
d. Change length from a single unit to a mixed unit
• Does 64 inches = 5 feet 4 inches?
e. Compare and contrast units
• Is 4 feet > 2 yards?
Is 2 yards < 48 inches?
3. Solve Real-World Multistep Word Problems Involving Customary Units of Length
a. Use all four operations to solve word problems involving units of length
• When adding and subtracting, first add and subtract like units, then
convert the units to simplest form 5 feet 8 inches + 3 feet 10 inches = 8
feet 18 inches = 9 feet 6 inches or 9.5 feet
b. Solve perimeter problems using customary units of length
c. Solve area problems using customary units of length
d. Solve volume problems using customary units of length
4. Compare, Contrast, and Convert Metric (International) Units of Length
a. Understand that a meter is the main metric unit of length and is about the
size of a yard (a yard is 0.9144 meters)
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b. Understand that the metric system is based on place value and to convert
between units in the metric system, you multiply or divide by a power of 10
(see the chart below)
c. Use multiplication and division to convert one metric unit of length to another
d. Generate conversion tables for metric units of length
e. Compare and contrast metric units of length
• A kilometer is 1000 times larger than a meter, a millimeter is 1000 times
smaller than a meter
5. Solve Real-World Multistep Word Problems Involving Metric Units of Length
a. Use all four operations to solve word problems involving metric units of length
b. Understand and solve perimeter problems involving metric units of length
c. Understand and solve area problems involving metric units of length
d. Understand and solve volume problems involving metric units of length
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6. Measure and Estimate Customary Capacity
a. Understand that capacity is the amount a container can hold
b. Understand that customary capacity is measured in fluid ounces, cups, pints,
quarts, and gallons
c. Measure using fluid ounces and cups
d. Estimate how many fluid ounces, cups, pints, quarts, or gallons a container
can hold
7. Compare, Contrast, and Convert Customary Capacity
1 cup (c) = 8 fluid ounces (fl. oz.), 1 pint (pt.) = 2 cups, 1 quart (qt.) = 2 pints
1 quart = 4 cups, 1 gallon (gal.) = 4 quarts
a. Use multiplication and division to convert customary capacity
b. Generate conversion tables for customary capacity
c. Compare and contrast units of capacity
8. Solve Real-World Multistep Word Problems Involving Customary Capacity
a. Use all four operations to solve real-life, multistep word problems using
customary capacity
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9. Compare, Contrast, and Convert Customary Units of Weight
16 ounces (oz.) = 1 pound (lb.), 2000 pounds = 1 ton
a. Use multiplication and division to convert customary units of weight
b. Generate conversion tables for customary units of weight
c. Compare and contrast customary units of weight

10. Solve Real-World Multi-step Word Problems Involving Customary Units of Weight
a. Use all four operations to solve real-life, multistep word problems using
customary units of weight

11. Compare, Contrast, and Convert Customary Units of Time
60 seconds = 1 minute, 60 minutes = 1 hour, 24 hours = 1 day, 7 days = 1 week,
52 weeks = 1 year, 365 days = 1 year
a. Use multiplication and division to convert units of time
b. Generate conversion tables for units of time
c. Compare and contrast units of time

12. Solve Real-World Multi-step Word Problems Involving Units of Time
a. Use all four operations to solve real-life, multistep word problems using units of
time
b. Solve elapsed time problems
• If you start work at 7:45, take off a halt hour for lunch, and punch out at
3:15, how many hours did you work?
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IX. Geometric Measurement

1. Recognize Perimeter as an Attribute of Plane Figures and Distinguish between
Linear and Area Measures
a. Solve real world and mathematical problems involving perimeters of
polygons, including finding the perimeter given the side lengths, finding an
unknown side length, and exhibiting rectangles with the same perimeter
and different areas or with the same area and different perimeters
2. Understand Concepts of Area and Relate Area to Multiplication and Addition
a. Recognize area as an attribute of plane figures and understand concepts
of area measurement
• A square with side length 1 unit, called “a unit square,” is said to have
“one square unit” of area, and can be used to measure area
• A plane figure which can be covered without gaps or overlaps by n
unit squares is said to have an area of n square units
3. Measure Areas by Counting Unit Squares
• square in., square ft., square yds., square cm., square m.

This rectangle has 10 square units

4. Relate Area to the Operations of Multiplication and Addition
a. Find the area of a rectangle with whole-number side lengths by tiling it, and
show that the area is the same as would be found by multiplying the side
lengths
b. Multiply side lengths to find areas of rectangles with whole-number side
lengths in the context of solving real world and mathematical problems, and
represent whole-number products as rectangular areas in mathematical
reasoning
c. Use tiling to show in a concrete case that the area of a rectangle with
whole-number side lengths a and b + c is the sum of a × b and a × c. Use
area models to represent the distributive property in mathematical
reasoning
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•

When you fit individual tiles together with no gaps or overlaps to fill a
flat space like a ceiling, wall, or floor, you have a tiling

d. Recognize area as additive. Find areas of rectilinear figures by decomposing
them into non-overlapping rectangles and adding the areas of the nonoverlapping parts, applying this technique to solve real world problems
5. Understand Concepts of Volume and Relate Volume to Multiplication and
Addition
a. Recognize volume as an attribute of solid figures and understand concepts
of volume measurement
• A cube with side length 1 unit, called a “unit cube,” is said to have
“one cubic unit” of volume, and can be used to measure volume
• A solid figure which can be packed without gaps or overlaps using n
unit cubes is said to have a volume of n cubic units
6. Measure Volumes by Counting Unit Cubes, using cubic cm, cubic in, cubic ft.,
and Improvised Units
7. Relate Volume to the Operations of Multiplication and Addition and Solve Real
World and Mathematical Problems Involving Volume
a. Find the volume of a right rectangular prism with whole-number side lengths
by packing it with unit cubes, and show that the volume is the same as
would be found by multiplying the edge lengths, equivalently by multiplying
the height by the area of the base
b. Apply the formulas V = l × w × h and V = b × h for rectangular prisms to find
volumes of right rectangular prisms with whole-number edge lengths in the
context of solving real world and mathematical problems
c. Recognize volume as additive. Find volumes of solid figures composed of
two non-overlapping right rectangular prisms by adding the volumes of the
non-overlapping parts, applying this technique to solve real world problems
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X. Geometry

1. Reason with Shapes and their Attributes
a. Recognize and draw shapes having specified attributes, such as a given
number of equal faces; identify triangles, quadrilaterals, pentagons,
hexagons, and cubes
b. Partition circles and rectangles into two, three, four or more equal shares,
describe the shares using the words halves, thirds, half of, a third of, etc. and
describe the whole as two halves, three thirds, etc.
c. Understand that shapes in different categories, such as rhombuses,
rectangles, and others, may share attributes, such as having four sides, and
that shared attributes can define a larger category, such as quadrilaterals
d. Partition shapes into parts with equal areas; express the area of each part as
a unit fraction of the whole
• Example: partition a shape into four parts with equal area, and
describe the area of each part as




of the area of the shape

2. Draw and Identify Lines and Angles, and Classify Shapes by Properties of their
Lines and Angles
a. Draw points, lines, line segments, rays, angles (right, acute and obtuse), and
perpendicular and parallel lines; identify these in two-dimensional figures
b. Classify two-dimensional figures based on the presence or absence of
parallel or perpendicular lines, or the presence or absence of angles of a
specified size. Recognize right triangles as a category, and identify right
triangles
c. Recognize a line of symmetry for a two-dimensional figure as a line across
the figure such that the figure can be folded along the line into matching
parts
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3. Graph Points on a Coordinate Plane to Solve Real-World and Mathematical
Problems
a. Use a pair of perpendicular lines, called axes, to define a coordinate system,
with the intersection of the lines (the origin) arranged to coincide with the 0
on each line and a given point in the plane located by using an ordered
pair of numbers, called its coordinate. Understand that the first number
indicates how far to travel from the origin in the direction of one axis, and
the second number indicates how far to travel in the direction of the second
axis, with the convention that the names of the two axes and the
coordinates correspond (x-axis and x coordinate, y-axis and y-coordinate)
b. Represent real world and mathematical problems by graphing points in the
first quadrant of the coordinate plane, and intercept coordinate values of
points in the context of the situation

c. Determine the slope of lines in the coordinate plane. Slope is defined as the
rate of change for a function or rise/run

4. Classify Two-Dimensional Figures into Categories based on their Properties
a. Understand attributes belonging to a category of two-dimensional figures
also belong to all subcategories of that category
• Example: all rectangles have four right angles and squares are
rectangles, so all squares have four right angles
5. Solve Real-World and Mathematical Problems involving Area, Surface Area, and
Volume
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a. Find the area of right triangles, other triangles, special quadrilaterals, and
polygons by composing into rectangles or decomposing into triangles and
other shapes; apply these techniques in the context of solving real-world
mathematical problems
b. Draw polygons in the coordinate grid plane given coordinates for the
vertices; use coordinates to find the length of a side joining points with the
same second coordinate. Apply these techniques in the context of solving
real-world and mathematical problems
6. Solve Real-Life Problems and Mathematical Problems involving Angle, Measure,
Area, Surface Area, and Volume
a. Use the correct formulas to find the area and circumference of a circle
b. Use facts about supplementary, complementary, vertical, and adjacent
angles in a multi-step problem to write and solve simple equations for an
unknown angle in a figure
c. Solve real-world and mathematical problems involving angle, area, volume
and surface area of two and three dimensional objects composed of
triangles, quadrilaterals, polygons, cubes, and right prisms
7. Understand Congruence and Similarity
a. Understand that a two-dimensional figure is congruent to another if the
second can be obtained from the first by a sequence of rotations,
reflections, and translations; given two congruent figures, describe a
sequence that exhibits the congruence between them
b. Understand that a two-dimensional figure is similar to another if the second
can be obtained from the first by a sequence of rotations, reflections,
translations, and dilations; given two similar two-dimensional figures,
describe a sequence that exhibits the similarity between them
c. Understand facts about:
• the angle sum and exterior angle of triangles
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•

the angles created when parallel lines are cut by a transversal

•

the angle-angle criterion for similarity of triangles

For example, arrange three copies of the same triangle so that the
sum of the three angles appears to form a line, and give an
argument in terms of transversals why this is so
8. Understand and Apply the Pythagorean Theorem
a. Apply the Pythagorean Theorem to determine unknown side lengths in right
triangles in real-world and mathematical problems in two and three
dimensional problems
b. Apply the Pythagorean Theorem to find the distance between two points in
a coordinate system
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XI. Algebraic Thinking, Expressions and Equations

1. Develop and Apply Understanding of Integers
a. Locate integers (positive and negative whole numbers) on a number line
b. Apply understanding of integers to describe real life situations such as
above/below sea level, credit/debit, and temperature above/below 0
c. Compare and order integers
d. Understand that absolute value is the distance between a number and zero
Distance is never negative, so absolute value is always a positive number and
is represented using vertical bars |+4|= 4 and |-4| = 4
e. Find and position integers on a coordinate plane
f. Use a number line to find the sum of two or more integers
g. Use integer addition rules to find the sum of two or more integers
h. Use a number line to subtract integers
i. Use addition of opposite integers to find the difference between two integers
j. Multiply and divide integers
k. Use knowledge of integers to solve real life problems
2. Develop Understanding of Factors and Multiples
a. Find all factor pairs for a whole number in the range of 1-100
b. Recognize that a whole number is a multiple of each of its factors
c. Determine whether a given whole number in the range of 1-100 is a multiple of
a given one-digit number
d. Determine whether a given whole number in the range of 1-100 is prime or
composite
3. Generate and Analyze Patterns
a. Generate a number pattern that follows a given rule
• Example: the pattern 2, 4, 6, 8… follows the rule 2n where n is the number
of the term 1, 2, 3…
• Example: 5, 8, 11, 14,… rule: each term is three more than the previous
term
b. Identify apparent features of a pattern that were not explicit in the rule itself
• Example: given the rule “add 3” and starting at the number 1, generate
terms in the resulting sequence and observe that the terms appear to
alternate between odd and even numbers. Explain informally why the
numbers will continue to alternate in this way
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4. Write and Interpret Numerical Expressions
a. Use parentheses, brackets, or braces in numerical expressions, and evaluate
expressions with these symbols
• Examples: 5 + 2 + 3 8"#
9 + %2 1 + 3 9"#'
Note: work from innermost grouping symbols to outermost while following
order of operations
b. Follow the “Order of Operations”

c. Write simple expressions that record calculations with numbers, and interpret
numerical expressions without evaluating them
• Add 5 and 7, then multiply by 4 is expressed as 4(5+7) or 4 X (5 + 7)
• Recognize that 3(20,500 + 55,000) is three times larger than 20,500 + 55,000
5. Apply and Extend Previous Understandings of Arithmetic to Algebraic Expressions
An expression is a mathematical phrase that combines numbers and/or variables
using mathematical operations such as 2(50 -n) +

 


a. Write and evaluate numerical expressions involving whole number exponent
• 25 = 2 x 2 x 2 x 2 x 2 = 32
52 + (100 – 23) = 25 + 92 = 117
b. Read, write, and evaluate expressions in which letters stand for numbers
• Twice a number increased by 5 can be written 2x + 5
• John has twice as many pencils as Jen. If Jen has ‘x’ pencils, represent
John’s amount as 2x. If Jen has 5 pencils, how many does John have?
• What is the value of 5n – (32 + 6) if n = 6?
c. Write expressions that record operations with numbers and with letters standing
for numbers
• The product of 2 and a number can be expressed as 2n
•

2 less than the quotient of n and 8 can be expressed as



–2

d. Identify parts of an expression using mathematical terms such as sum, product,
term, factor, coefficient and view one or more parts of an expression as a single
entity
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•
•

2(3 + 5) is described as a product of two factors; view (3 + 5) as a single
entity and the sum of two terms

In the expression, identify the quotient:  + 6; the expression is a sum

In the expression, identify the product: 4 ∙ 7 5; the expression is a
difference
e. Evaluate algebraic expressions and “ real world” formulas using the Order of
Operations
• Use the formulas + = , 32" and , = + + 32 to convert Celsius
•

temperature to Fahrenheit
• ℎ = 16.  where h is height of an object dropped after t seconds
f. Apply the properties of operations to generate equivalent expressions
• Apply the distributive property to the expression 5(2 + x) to produce the
equivalent expression 10 + 5x
• apply the properties of operations to n + n + n to produce the equivalent
expression 3n
g. Identify when two expressions are equivalent
• n + n + n = 3n regardless of which number n represents
6. Reason About and Solve One and Two-Variable Equations and Inequalities
a. Understand solving an equation or inequality as a process of answering a
question: which values from a specified set, if any, make the equation or
inequality true
• Given the equation 3/ = 6, which values in the set {0, 1,-1,-2} make the
equation true?
• Given the inequality 3/ < 3, which values in the set {-3,-2,-1, 0, 1, 2, 3}
make the inequality true?
b. Use substitution to determine whether a given number makes an equation or
inequality true
• Given the equation 3/ = 6, since 3 2" = 6 12 .ℎ3. 6 = 6, then {-2}
is the solution to the equation
• Given the inequality 3/ < 3, since 3 3" < 3 345 3 2" < 3, {-3,-2} are
solutions. Since 3 1" < 3 61 73819, {-1, 0,1,2,3} are not solutions
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c. Use variables to represent numbers and write expressions to solve real world or
mathematical problems
• George has 14 more pepper plants than Sue. Represent Sue’s plants with
‘x’ and George’s plants as ‘x + 14’. If Sue has 5 pepper plants, how many
does George have?
d. Use algebra to solve addition and subtraction equations using inverse
operations
• Solve / + 9 = 2 using inverse operations: x + 9 – 9 = 2 – 9, x = -7
e. Use algebra to solve multiplication and division equations, use inverse operations
:

• Solve 3m = 27 using inverse operations
= 
;=9

f. Write algebraic inequalities and represent solutions on a number line
• The distance (d) I drive each day is at least 20 miles d ≥ 20
g. Write an inequality of the form x > c or x < c to represent a constraint or
condition in a real world or mathematical problem
• Fred has more than 2 cars:+ > 2
• Nate has less than 10 dollars: = < 10
h. Translate verbal sentences into a one-step inequality
• The number of students increased by 5 is less than 15: ? + 5 < 15
i. Solve one-step inequalities
? + 5 < 15
5
5
? < 10
• Note of caution: Solving inequalities by multiplication or division: when
multiplying or dividing an inequality by a negative number, the order of
the inequality is reversed. Example: 2/ > 14 solve by dividing by -2:



<




produces: / >

7

Multiplication by positives or negatives:
2<3
2∙2<3∙2
4<6

True!
j.

2<3
2 ∙ −2 < 3 ∙ −2
−4 < −6

False!

Translate verbal sentences into two-step equations
• I have 5 more chocolates than twice the number that Peter has. If I have
19 chocolates, how many does Peter have?
Translate: 5 more than twice Peter is 19  5 + 2@ = 19
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k. Solve two-step equations using inverse operations
5 + 24 = 19
−5
−5
24 = 14
24
14
=
2
2
4 = 7
l. Translate verbal statements into two-step inequalities
• three times a number is increased by 5. The result is less than 26
Translate: 3/ + 5 < 26
m. Solve two-step inequalities
3/ + 5 < 26
−5
−5
21
3/
<
3
3
/
< 7
n. Identify, represent, and generalize patterns using expressions and equations
7. Represent and Analyze Quantitative Relationships between Dependent and
Independent Variables
a. Write an equation to represent the relationship between an independent
variable and a dependent variable (the value of the dependent variable
changes according to the value of the independent variable)
• Jake rides the bus almost every day. He pays $2.50 for each bus ride.
c = 2.5r, c = total cost and r = the number of rides he takes, the value of c
(dependent variable) will change when the value of r (independent
variable) changes
b. Use tables and equations to represent the relationship between two quantities
• Joey buys a subscription to Netflix at $7 per month. Make a table
representing M as the number of months and C as the cost. Describe
how the cost relates to the number of months subscribed. Write an
equation representing the cost in terms of the number of months
subscribed.
8. Work with Radicals and Integer Exponents
a. Know and apply the properties of integer exponents to generate equivalent
numerical expressions such as
3 ∙ 3 = 3 =

1
1
=

3
9
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b. Evaluate square roots of small perfect squares and cube roots of small perfect
cubes
c. Develop and use an understanding of large numbers and translate between
numbers written in scientific notation and standard notation
Example: $63,000,000 = $6.3 / 10
d. Develop and use an understanding of small quantities and translate between
numbers written in scientific notation and standard notation
Example: 0.0000009 cm = 9 / 10 cm
e. Perform operations with numbers expressed in scientific notation
• The current national debt is $18.1 trillion or 1.81 /10 and the US
population is 321 million or 3.21 / 10 . What is the cost of the National
Debt per person? 1.81 /10 ÷ 3.21 / 10 = $5.6 / 10 C9D C9D124.
9. Analyze and Solve Linear Equations and Pairs of Simultaneous Linear Equations
a. Solve linear equations (an equation whose graph is a line) in one variable
b. Give examples of linear equations in one variable with one solution, infinitely
many solutions, or no solutions. Show which of these possibilities is the case by
successively transforming the given equation into simpler forms, until an
equivalent equation of the form x = a, a = a, or a = b results (where a and b are
different numbers)
• one solution: 3/ = 15, infinite solutions: 3/ + 5 = 5/ − 2/ + 5,
no solutions: 3/ − 5 = 3/ + 10
c. Solve linear equations with rational number coefficients, including equations
whose solutions require expanding expressions using the distributive property
and collecting like terms
• Example: 2/ + 5" − 4/ = 20 2x + 10 – 4x = 20 -2x + 10 = 20 x = -5
d. Analyze and solve pairs of simultaneous linear equations
• Understand the solution to a system of two linear equations in two
variables correspond to points of intersection of their graphs, because
points of intersection satisfy both equations simultaneously
Example: Three possible solution types:
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e. Solve systems of two linear equations in two variables algebraically [through
substitution and elimination (or addition) methods], and estimate solutions by
graphing equations. Solve simple cases by inspection
• For example: 3x + 2y = 5 and 3x + 2y = 6 have no solution because 3x + 2y
cannot simultaneously be 5 and 6
• Substitution method:
2/ + 3E = 6
/ − 2E = 10
Solve by substitution: First solve for x or y, then substitute!
F28G9 / − 2E = 10 72D /: / = 2E + 10
FIJ: 22E + 10" + 3E = 6
4E + 20 + 3E = 6
7E + 20 = 6
7E = −14
E = −2
Back-substitute to find x:
/ − 2E = 10
/ − 2−2" = 10
/ + 4 = 10
/=6
128I.624 .2 1E1.9;: 6, −2"
•

Elimination (or addition) method:
2/ + 3E = 6
/ − 2E = 10
One variable is eliminated by adding the equations when the variable has
equal but opposite coefficients:
First multiply to achieve equal, opposite coefficients:
22/ + 3E = 6"
3/ − 2E = 10"
4/ + 6E = 12
3/ − 6E = 30
K55: 7 / = 42
/=6
Back substitute to find y:
2/ + 3E = 6
26" + 3E = 6
12 + 3E = 6
3E = −6
E = −2
128I.624 6, −2"
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f. Solve real world and mathematical problems leading to two variables
• For example: given coordinates for two pairs of points, determine whether
the line through the first pair of points intersects the line through the
second pair {can be solved graphically by plotting the pairs of points and
looking for the solution by inspection}
g. Graph proportional relationships, interpreting the unit rate as the slope of the
graph
• Slope: Slope is defined as the rate of change for a line. Slope has many
real world applications such as pitch of a roof, the speed at which we
travel, and the cost of running a business. Slope can be determined from
a graph using the phrase “rise over run” or

LM
LN

, where rise represents the

change in the y-coordinate from one point to the next, and run represents
the change in the x-coordinate from one point to the next. Slope can also
be calculated using the symbolic formula

•

•

•

Speed and distance traveled: You are traveling at 70mph. Show a graph
of distance traveled after 1 hr., 2 hrs. 3 hrs. What is the rate of change of
the distance? (This rate of change is the slope of the line – solution is
speed:70)
Cell phone plans: A cell phone plan charges $20 monthly for data which
includes 500 minutes. Any minutes used above 500 will cost $0.10/min.
The equation that models this relationship is C = 0.10T + 20 (T is minutes
over 500). Graph the line by substituting T = 10,20,30,40. What is the rate
of change for this graph? Compare the rate of change to slope-intercept
form, y=mx+b. What does the m represent? What does b represent?
Use data and scatter plots to interpret slope:
Given a data set, find the line of best fit.
What does the slope of the line represent in the problem?
What does the y-intercept represent in the problem?
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FUNCTIONS
10. Define, Evaluate, and Compare Functions
a. Understand that a function is a rule that assigns to each input exactly one
output. The graph of a function is the set of ordered pairs consisting of an input
and the corresponding output
• Examples: The ‘birthday’ function: every person (input) has exactly one
birthday (output). Washington’s birthday is Feb 16; Kennedy’s birthday is
May 29; Lincoln’s birthday is Feb 12
• {(1,5),(2,10),(3,15)} each x is paired to one y
• In the graph below, each x is paired to one y

b. Compare properties of two functions each represented in a different way:
algebraically, graphically, numerically in tables, or by verbal descriptions
• For example, given linear functions represented by algebraic expressions,
determine which function has the greater rate of change
E = 2/ O2;C3D95 .2 E = 10/
c. Interpret the equation y = mx + b as defining a linear function, whose graph is a
straight line; give examples of functions that are not linear
• For example, the function A = s2 giving the area of a square as a function
of its side length is not linear because its graph contains the points (1, 1),
(2,4), and (3,9), which are not on a straight line
• In contrast, the function D=55T giving the distance traveled over time at a
speed of 55 mph, is linear because it contains the points (0,0), (1,55),
(2,110) which lie on a straight line
11. Use Functions to Model Relationships between Quantities
a. Construct a function to model a linear relationship between two quantities.
Determine the rate of change and initial value of the function from a description
of a relationship or from two (x, y) values, including reading these from a table or
from a graph. Interpret the rate of change and initial value of a linear function in
terms of the situation it models, and in terms of its graph or a table of values
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•

Example: Given the data below, what is the rate of change (slope)?
What is the cost if the number of items = 0? (find initial value or yintercept)

Items

2

3

7

10

Cost

$20

$30

$70

$100

b. Describe quantitatively the functional relationship between two quantities by
analyzing a graph, such as where the function is increasing or decreasing, linear
or nonlinear. Sketch a graph that exhibits the qualitative features of a function
that has been described verbally

Examples: from Physics –motion graph

Function graph
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Math Lesson Plans, Videos, & Resources
www.learnzillion.com/lessons
•

Learn Zillion is a learning platform that combines video lessons, interactive
lessons, printable practice worksheets, lesson slides, lesson commentary and
guided practice

•

A Common Core navigator is available; click on a standard and be directed to
lessons, video instruction, and practice

www.tv411.org/math
•

TV 411 is an excellent website designed for adult education students. Short and
interesting videos as well as interactive web lessons and worksheets on a variety
of math topics are available for free. The videos really help students see how
math is applied to real life in a fun way. Highly recommended!

www.pbslearningmedia.org
•
•
•

Hundreds of math videos, lessons, interactive activities and support materials
You can search by grade or topic and match to Common Core standards
A student view is available

www.illuminations.nctm.org
•
•

Resources for teaching math from the National Council of Teachers of Math
Search for lessons and interactives by grade, topic or Common Core standard

www.illustrativemathematics.org
•
•

Find illustrative tasks and other resources for each math standard
Find videos and tasks illustrating the progression of mathematical topics

www.khanacademy.org
•
•

Ask a question and find a video explanation and interactive activities
Set up a simple, free account to track learning, helpful for both students and
teachers to develop math skills
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www.nald.ca/library/learning/mathman/mathman.pdf
•
•
•

A Manual for Teaching Basic Math to Adults: Changing the Way We Teach Math
by Kate Nonesuch
A free 117 page PDF file
Chapters include: Hands-On Learning, Group Work, and Activities for Students

www.cord.org/contextual-classroom-resources
•
•

Find contextualized teaching resources including Teaching Mathematics
Contextually
Free resources from the nonprofit Center for Occupational Research (CORD)

Worksheets
www.worksheetworks.com
•
•

Customize worksheets using a worksheet generator and create PDF worksheets
with answers
Some topics include good problem solving worksheets

www.math-drills.com
•
•

Generate hundreds of worksheets on different topics including algebra,
geometry, order of operations and integers with answers included
Because the difficulty of each worksheet can be controlled, this site would be
especially useful for multilevel classrooms

www.math-aids.com
•
•

This site contains 90+ different math topics
The math worksheets are randomly generated. This allows you to make and
customize an unlimited number of printable math worksheets to your
specifications instantly

www.CommonCoreSheets.com
•

Printable multi-level worksheets aligned with common core standards
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Student Math Website Recommendations
www.tv411.org/math
•
•

Videos, web lessons, and interactive activities on different math topics
This site is designed for adult students, is free, and has no ads

www.aaamath.com
•

Select a math SUBJECT (not grade) and find instruction, practice, and games on
many different math topics and levels

www.aplusmath.com
•
•

This site has flashcards and games for whole numbers, fractions, geometry and
algebra
Create your own worksheets to complete on line

www.ixl.com/math
•
•
•

Provides unlimited interactive practice on a lot of math topics
If you get a question wrong, an explanation is provided
Ignore the listed grade levels and focus on the skill you want to practice

www.mathisfun.com
•
•
•

Be sure to choose a math SUBJECT and not a grade
Good explanations are provided followed by practice and answers
Practice skills using puzzles and games

www.gcflearnfree.org
•
•
•

An ad free nonprofit learning website designed for adults
Click on math and choose from topics such as percent and algebra
Includes instruction, videos, games, and interactive practice

www.mathplayground.com
•
•
•

Provides math instruction on many different topics
Practice math skills through a variety of games without ads
Videos and interactive activities included

www.khanacademy.org
•

Video instruction on all math topics
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Recommended Mathematic Materials

Active Math by Ruth Estabrook
An excellent variety of math activities written by our own former Mentor Teacher, Ruth
Estabrook. Order it free at www.nhadulted.org. There are also other excellent minigrant math projects available for download or order from the above website.

Math for All Learners by Pam Meader and Judy Storer
Titles include Pre-Algebra and Geometry. Order from www.walch.com or other outlets
such as Amazon.com.

Common Core Basics: Mathematics
Building Essential Test Readiness Skills for High School Equivalency Exams by McGraw
Hill. Order from www.mheonline.com.

Contemporary Number Power, A Real World Approach to Math
This series includes topics such as: Pre-Algebra, Word Problems, Analyzing Data, and
Measurement. Order the latest editions (2011+) from www.mheonline.com.

Math Sense: Focus on Operations, Focus on Problem Solving, Focus on Analysis
Math for the High School Equivalency Tests. Order the 2015 edition of this three book
series from www.newreaderspress.com.

Scoreboost Mathematics/ Decimals, Fractions, Proportions, and Percent
Scoreboost Mathematics/Measurement and Data Analysis
Scoreboost Mathematics/Algebra and Geometry
A series of three practice HiSET booklets by New Readers Press. Order the latest
editions (2014+) from www.newreaderspress.com.
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Math1: Whole Numbers, Decimals, Fractions, Percents, and Measurement
Math 2: Algebraic Thinking, Data Analysis, and Probability
A series of two Pre-High School Equivalency booklets by New Readers Press. Order
from www.newreaderspress.com.

The Official Guide to the HiSET Exam
This is the only official ETS sanctioned book so far. Order from McGraw Hill at
www.mheonline.com or other outlets such as www.amazon.com.
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Mathematics Guidebook Glossary

Absolute value: distance of a number from zero
Acute angle: an angle whose measure is less than 90 degrees
Acute triangle: a triangle that has three acute angles
Addend: the numbers being added in an addition problem.
Addition: finding a sum of two or more numbers
Algorithm: a process or set of rules to be followed in calculations or other problemsolving operations, especially by a computer
Angle: two rays with the same endpoint or vertex
Area: the amount of space inside a shape or a two-dimensional figure, measured in
square units
Average: the number obtained as a result of adding two or more quantities and
dividing the sum by the numbers of quantities
Axis: one of the reference lines in a coordinate system
Bar graph: a graph that make use of bars in order to give a visual representation that
can be used compare data or amounts of sizes
Base: in a polygon, the base represents one side of a polygon used to find area
Base: In percentage the base represents the amount you are taking a part of
Base: In multiplication with exponents, the base represents the number being
multiplied or a factor
Bisect: In geometry, bisect is the process by which one uses a ruler and a compass top
cut an angle in half

230

Capacity: the amount a container or a unit will hold when full
Centimeter: A measure of length approximately equal to a fingernail
Circle: a plane figure whose points are located at a fixed distance from the center
Circle graph: a pictorial way to compare amounts using circles or segments of a circle
Circumference: the perimeter or distance around a circle
Commission: the amount of the total money paid for a service
Common denominator: common multiple of one or two denominators located at a
fixed distance from the center
Common factors: for two numbers, the common factor is a number that can divide
the two numbers evenly
Composite number: a number that has more than 2 factors
Cone: a solid figure with a circular based plane, connected to a point called the
vertex
Conversion: the action of changing a unit to a different unit of measure
Conversion factor: a number you multiply by to change to another unit of measure
Cross product: the answer obtained by multiplying the numerator of one fraction by
the denominator of another fraction
Cube: a prism with square sides and faces
Cylinder: a solid figure with two congruent circular bases that are parallel.
Data: information that we collect
Decimal places: the positions to the right of the decimal point
Decimal number: all numbers in the base 10 number system that have one or more
numbers in the decimal places
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Decimal point: in a decimal number, it is a period that is used to separate the whole
number from the numbers in the decimal places

Degree: a measure of angles. It is equal to 1/360 of a circle
Denominator: In a fraction, It is the number below the fraction bar
Diameter: the distance across a circle through the center
Difference: the answer to a subtraction problem
Dimensions: length, width, or height of the size of an geometric figure
Discount: a reduction made from the regular price
Discount rate: the percent that the price is reduced
Dividend: the number being divided
Divisibility: able to be divided evenly
Divisible: able to be divided without a remainder
Division: the process of dividing two numbers to find how many times one number is
contained into another number
Divisor: the number by which you are dividing
Equation: two mathematical expressions that are separated by an equal sign
Equidistant: same distance
Equilateral triangle: a triangle that has three equal sides
Equivalent fractions: fractions that are equal in values but have different numerators
and denominators
Estimate: an approximation for the real value
Exponent: the number that tells how many times the base is multiplied by itself
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Even number: a number that has no remainder when divided by 2
Face: any of the plane surfaces of a solid
Factor: a number that is being multiplied in a multiplication problem
Fibonacci numbers: a sequence in which, except for the first and the second number,
each number is the sum of the two preceding numbers (1, 1, 2, 3, 5, 8....)
Figure: a two or three-dimensional figure such as a square, a cube, or a sphere
Finite: finite means that your set, may it be numbers or objects, has an end or
definable limits
Fluid ounce: one-sixteenth of a pint
Formula: mathematical equation that states a general fact, principle, or rule
Fraction: a part of a whole number
Fractional form: a number expressed as a fraction
Gallon: a unit of liquid capacity that is equal to 4 quarts or 3.785 liters
Geometry: the study of size and shape of points, lines, angles, surfaces, and solid
figures
Gram: a metric measure of mass that is approximately equal to the weight of a penny
Graph: a visual display of information
Greater than: bigger or larger than
Greatest common factor: the largest factor of two or more numbers (GCF)
Greatest common divisor: the greatest factor that divides two or more numbers
evenly. The greatest common factor is called greatest common divisor if it is used to
simplify fractions
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Height: the distance from bottom to top
Heptagon: a polygon that has seven sides
Hexagon: a polygon with six angles and six sides
Hexagonal prism: a prism that has hexagonal faces
Histogram: a histogram is a graphical way to display information or data using bar
Horizontal: a line that has no slope
Horizontal axis: one of the axis in the coordinate system that has a slope of zero
Hypotenuse: the longest side in a right triangle. The longest side is the one opposite to
the right angle
Improper fraction: a fraction with a bigger numerator than a denominator
Infinite: with no end or limit.
Integers: the set of all whole numbers and their opposites
Intersecting lines: lines that meet or cross in the same plane
Invert: in a fraction, it means to switch the position of the numerator with the
denominator
Irrational number: a number that cannot be expressed as a fraction
Isosceles triangles: a triangle that has two equal sides.
Kilogram: the measure of mass that is equal to 1000 grams or has a weight
approximately equal to 1 liter of water or 4 rolls of quarters
Kiloliter: the measure of capacity that is equal to 1000 liters or approximately to a small
wading pool
Kilometer: a measure of distance that is equal to 1000 meters, a little more than half a
mile
Least common denominator: the smallest denominator that is a multiple of two or
more denominators (LCD)
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Least common multiple: the smallest number that two or more number will divide(LCM)
Length: the distance from end to end
Like denominators: fractions with the same denominators
Length: the distance from end to end
Linear equation: an equation whose graph is a straight line
Linear measurement: measurement of distance or length
Line graph: a graph made up line segments that are connected together
Line segment: part of a line with two endpoints
Liter: a metric measure of capacity that is approximately equal to a little bit more than
one-fourth of a gallon
Mean: the average
Median: the middle number in an ordered set
Metric System: a measurement system based on units of 10 used in most of the world
except the U.S. where customary measurement is used
Mixed number: a number with both a whole number and a fractional part such as 1¾
Mode: the number that occurs most often in a set
Multiple: the product of a whole number and any other whole number
(multiples of 5— 5,10,15, 20, 25, 30, 35…)
Multiplicand: the top # in a multiplication problem (the number to be multiplied)
Multiplier: the bottom # in a multiplication problem
(number by which another # is multiplied)
Negative number: any number less than zero
Numerator: top number in a fraction; # that tells how many parts of the entire item you
have
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Obtuse angle: an angle that is greater than 90º but less than 180º
Order of Operation: when performing more than one operation in a numerical
expression there is a special order to follow; sometimes called PEMDAS
(parentheses, exponents, multiplication, division, addition, subtraction) or
PERMDAS (parentheses, exponents, roots, multiplication, division, addition, sub)
Ordinal number: numbers that tell a position or place like first, second, third and so on
Origin: point where the x and y axis intersect (0, 0)
Outlier: data that are far apart from the rest of the data
Parallel line: two or more lines, line segments or rays that lie in the same plane, are the
same distance apart, and never intersect
Perimeter: the distance around the outside of a figure
Permutation: an arrangement or listing of objects in which order is important
Pi: the Greek letter "π" is the ratio of the circumference to the diameter of a circle. This
irrational number is commonly expressed as the fraction 22/7 or rounded to 3.14
Place value: the place that a digit occupies within a number tells that digit’s value
(in “24”, there are 4 ones and 2 tens)
Plane figure: a geometric figure that lies on one plane (or flat surface). It has no depth,
just length and width; it gets its name from the number of its sides (three sides triangle; four sides - quadrilateral; five sides - pentagon, etc.)
Prime factorization: the process of breaking down the factors of a product until all the
factors are prime numbers
Prime number: any number with only 2 factors, 1 and itself. All primes are odd except
for the number 2
Percent: "out of 100”; uses the % sign instead of decimal notation
Perpendicular lines: two lines, line segments or rays that intersect at right angles
Polygon: a closed figure that has at least three sides
Pictograph: a graph that compares data using symbols to show how many
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Probability: that ratio of the # of ways an event can occur to the # of possible
outcomes
Product: the answer to a multiplication problem
Properties of Operations: characteristics that are always true when you perform on of
the four main mathematical operations
Proportion: equation that shows 2 ratios are equivalent
Quadrant: one of the four regions of a coordinate graph
Quadrilateral: a four sided polygon with four sides and four angles
Quotient: the answer to a division problem (on top of the bar)
Radical sign: the symbol for square root √
Radius: a line segment from the center of a circle to any point of the circle
Random: a sample is random if the members of the sample are selected purely on the
basis of chance
Range: the difference between the greatest and least number in a set
Rate: a ratio of 2 measurements with different units (price per gallon, miles per hour)
Ratio: a comparison of 2 numbers
Rational number: any number that can be expressed in fraction or decimal form
Ray: a part of a line; it has one endpoint and goes in one direction forever
Rectangular prism: a space figure that has two rectangular parallel bases
Rectangular pyramid: a space figure that has a rectangle as a base and triangular
faces that meet at a vertex
Right angle: an angle of 90º
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Root: the root of a number x is another number, which when multiplied by itself a given
number of times, equals x; the second root is usually called the "square root", the
third root of a number is usually called the "cube root", and after that, they are
called the nth root
Rounding: the most accurate way of estimating
Sample space: the set of all possible outcomes
Scale: all possible values of a given measurement
Scalene Triangle: a triangle with three unequal sides and three unequal angles
Scientific notation: a shorthand way of writing very large or small numbers, so to avoid
writing many digits
Sequence: list of #'s in a specific order
Similar Triangle: triangles that have the same shape, but not the same size
Space figure: another name for a three-dimensional figure where the points of a figure
lie on more than one plane; sometimes space figures are called solids
Sphere: a three-dimensional figure in which all points are the same distance from the
radius, but they are not on the same plane (balls, bubbles, planets)
Square root: one of two equal factors of a number; a square root of 81 is 9 because
9x9=81
Standard form: the usual way of writing the name of a number using digits
Straight angle: an angle that is equal to 180º
Substitute: to replace, to use instead of
Sum: the answer to an addition problem
Supplementary angles: any two angles that have a combined measure of 180º
Surface area: the sum of the areas of all the surfaces of a three-dimensional figure
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Symmetry: a figure has symmetry if it can be folded along a line to form two identical
parts
Unit rate: the rate at which the denominator is one unit (20mpg)
Variable: a symbol that stands for a number; usually a letter like n or x
Vertex: the point where two lines meet in a single plane or where two edges meet in a
three-dimensional figure
Volume: the amount of space measured in cubic units occupied by a three
dimensional figure
Whole number: any number, including zero, without a decimal or fraction
X-axis: the horizontal number line on a coordinate graph
Y-axis: the vertical number line on a coordinate graph
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