How Children Learn in Everyday Mathematics
Think about the master chefs you see on television-how
do they acquire their knowledge and skills? No one starts
out chopping onions at high speed, inventing their own
dishes, or running a restaurant! Chefs develop their
cooking expertise over time, starting with basic skills and
easy recipes. Gradually, they practice these skills, learn
important food science concepts, and gain experience by
cooking in many different restaurants.
In a similar way, Everyday Mathematics is based on the
idea that children build understanding and develop skills
as a result of many meaningful and connected learning
experiences. Mastery of mathematics concepts and skills
comes with repeated exposure and practice, not after just
one lesson. This enables children to make new connections
and build on the mathematical content they already know
while gradually learning more difficult and challenging
content. Think of this process as climbing a spiral
staircase-with each twist of the stairs, the previous steps
can be seen, but you are farther and higher.
To help children develop mastery, you may notice the
mathematical content in this program is taught in a
repeated fashion, first with informal exposure and then
through more formal and directed instruction. For
example, children will have many different hands-on
experiences with subtraction-they will take items away
from a set, count backwards on a number line, and make
up number stories-before they learn pencil-and-paper
procedures for subtraction.
The design of Everyday Mathematics allows your child to
gain a more genuine understanding of mathematical
concepts, a much more solid mathematical foundation, and
exposure to the entire scope of mathematics each year.
How can you help? Because homework is one way children
revisit concepts, you can support your child by helping
with Home Links and playing math games at home when
they are assigned.
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In Everyday Mathematics, children develop a broad background by learning concepts
and skills in all these six content strands. The first-grade program emphasizes the
following content.

f

Number and Numeration

Counting; reading and writing numbers; investigating place value of whole
numbers; exploring fractions and money
Operations and Computation

Learning addition and subtraction facts, fact families, and extended facts;
beginning informal work with properties of numbers and problem solving
Data and Chance

Collecting, organizing, and displaying data using tables, charts,
and graphs
Measurement and Reference Frames

Using tools to measure length, capacity (quarts, liters), and weight; using
clocks, calendars, timelines, thermometers, and ordinal numbers such as
fifth and tenth
Geometry

Exploring 2-dimensional shapes (squares, triangles, rectangles) and 3dimensional shapes (pyramids, cones, prisms)
Patterns, Functions, and Algebra

Exploring attributes, patterns, sequences, relations, and functions; finding
missing numbers and rules in problems; studying properties of operations
(addition and subtraction)

J
.-
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For a lesson-by-lesson view of the way children learn this content, see the Grade 1
Content by Strand Poster.

Teacher Masters for Family Communication

19

Content Emphasized in Grade 2
In Everyday Mathematics, children develop a broad background by learning concepts
and skills in all these six content strands. The second-grade program emphasizes the
following content.

f

Number and Numeration

Counting; reading and writing numbers; identifying place value;
comparing numbers; working with fractions; using money to develop place
value and decimal concepts
Operations and Computation

Recalling addition and subtraction facts; exploring fact families (related
addition and subtraction facts, such as 2 + 5 = 7, 5 + 2 = 7, 7 - 5 = 2,
and 7 - 2 = 5); adding and subtracting with tens and hundreds; beginning
multiplication and division; exchanging money amounts
Data and Chance

Collecting, organizing, and displaying data using tables, charts, and graphs
Measurement and Reference Frames

Using tools to measure length, weight, capacity, and volume; using U.S.
customary and metric measurement units, such as feet, centimeters,
ounces, and grams; using clocks, calendars, timelines, thermometers,
and number lines
Geometry

Exploring 2-dimensional and 3-dimensional shapes
Patterns, Functions, and Algebra

Exploring number patterns, rules for number sequences, relations between
numbers, and attributes

/
For a lesson-by-lesson view of the way children learn this content, see the Grade 2
Content by Strand Poster.
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Content Emphasized in Grade 3

9

In Everyday Mathematics, children develop a broad background by learning concepts
and skills in all these six content strands. The third-grade program emphasizes the
following content.

f

Number and Numeration

Counting patterns; place value; reading and writing whole numbers
through 1,000,000; fractions, decimals, and integers
Operations and Computation

Practicing multiplication and division facts extended to multidigit
problems; working with properties; operations with fractions and money
Data and Chance

Collecting, organizing, and displaying data using tables, charts, and
graphs; using basic probability terms
Measurement and Reference Frames

Recording equivalent units of length; recognizing appropriate units of
measure for various items; finding the area of rectangles by counting
squares; using multiplication arrays, coordinate grids, thermometers,
clocks, calendars, and map scales to estimate distances
Geometry

Exploring 2-dimensional and 3-dimensional shapes and other
geometric concepts
Patterns, Functions, and Algebra

Finding patterns on the number grid; solving Frames-and-Arrows
puzzles having two rules; completing variations of "What's My Rule?"
activities; exploring the relationship between multiplication and division;
using parentheses in writing number models; naming missing parts of
number models

J
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For a lesson-by-lesson view of the way children learn this content, see the Grade 3
Content by Strand Poster.
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' Algorit bms in

Everyday Mathematics

What is an algorithm?
An algorithm is a well-defined procedure or set of rules guaranteed to achieve a
certain objective. You use an algorithm every time you follow the directions to
put together a new toy, use a recipe to make cookies, or defrost something in
the microwave.
In mathematics, an algorithm is a specific series of steps that will give you the
correct answer every time. For example, in grade school, you and your classmates
probably learned and memorized a certain algorithm for multiplying. Chances are,
no one knew why it worked, but it did!
In Everyday Mathematics, children first learn to understand the mathematics
behind the problems they solve. Then, quite often, they come up with their own
unique working algorithms that prove that they "get it." Through this process, they
discover that there is more than one algorithm for computing answers to addition,
subtraction, multiplication, and division problems. Having children become
comfortable with algorithms is essential to their growth and development as
problem solvers.

How do children learn to use algorithms for computation?
Ideally, children should develop a variety of computational methods and the
flexibility to choose the procedure that is most appropriate in a given situation.
Everyday Mathematics includes a variety of standard computational algorithms
as well as children's invented procedures. The program leads children through
three phases as they learn each mathematical operation (addition, subtraction,
multiplication, and division).

Algorithm Invention
In the early phases of learning an operation, children are encouraged to invent their
own methods for solving problems. This approach requires children to focus on the
meaning of the operation. They learn to think and use their common sense, as well
as new skills and knowledge. Children who invent their own procedures:

+ learn that their intuitive methods are valid and that mathematics makes sense.
+ become more proficient with mental arithmetic.
+ are motivated because they understand their own methods, as opposed to learning
by rote.

+ become skilled at representing ideas with objects, words, pictures, and symbols.
+ develop persistence and confidence in dealing with challenging problems.
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Alternative Algorithms
After children have had many opportunities to experiment with their own
computational strategies, they are introduced to several algorithms for each
operation. Some of these algorithms may be the same or similar to the methods
children have invented on their own. Others are traditional algorithms which have
commonly been taught in the U.S. or simplifications of those algorithms. And
others are entirely new algorithms that have significant advantages in today's
technological world.
Children are encouraged to experiment with various algorithms and to become
proficient with a t least one.

Demonstrating Proficiency
For each operation, the program designates one alternative algorithm as a "focus"
algorithm. Focus algorithms are powerful, relatively efficient, and easy to
understand and learn. They also provide common and consistent language,
terminology, and support across grade levels of the curriculum.

I

All children are expected to learn and demonstrate proficiency with the focus
algorithm. Once they can reliably use the focus algorithm, children may use it or
any alternative they prefer when solving problems. The aim of this approach is to
promote flexibility while ensuring that all children know a t least one reliable
method for each operation.

trade-first subtraction with columns

trade-first subtraction with
an unnecessary trade
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Addition Algorithms
This section presents just a few of the possible algorithms for adding whole numbers.

Focus Algorithm: Partial-Sums
Addition

/ Example: Partial-Sums
268

You can add two numbers by
calculating partial sums, working
one place-value column at a time,
and then adding all the sums to
find the total.

Column Addition

To add using the columnaddition algorithm, draw
vertical lines to separate the
ones, tens, hundreds, and so
on. Add the digits in each
column, and then adjust
the results.
For some children, the above
process becomes so automatic
that they start at the left and
write the answer column by
column, adjusting as they go
without writing any of the
intermediate steps. If asked
to explain, they might say
something like this:

Add the hundreds (200 + 400).
Add the tens (60 + 80).
Add the ones (8 + 3).
Add the partial sums (600 + 140 + 11).

+ 483
600
140
+ 11
75 1

'

Example: Column Addition
Add the digits in each column.

Since 14 tens is 1 hundred plus 4
tens, add 1 to the hundreds
column, and change the number
in the tens column to 4.
Since 11 ones is 1 ten plus 1
one, add 1 to the tens column,
and change the number in the
ones column to 1.

J

"200 plus 400 is 600. But
(looking at the next column) I need to adjust that, so I write 7. 60 and 80 is 140.
But that needs adjusting, so I write 5. 8 and 3 is 11. With no more to do, I can just
write 1."
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Opposite-Change Rule

If you add a number to one part of a sum
and subtract the same number from the
other part, the result remains the same.
For example, consider:

&ample: Opposite-Change Rule

Add 2.

+

268
483

+

Subtract 2.

There are even more
algorithms for subtraction than
for addition, probably because
subtraction is more difficult.
This section presents several
subtraction algorithms.
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Focus Algorithm:
Trade-First Subtraction

This algorithm is similar to
the traditional U.S. algorithm
except that all the trading is
done before the subtraction,
allowing children to
concentrate on one thing
at a time.

300
451
751

Subtract 30.

- --

Subtract 7.
268
483

+

v
Add 7.

f

+

Rename the second number and then
the first.

+

Subtraction Algorithms

Add 30.

270
481

v

Now add 2 to the 8, and subtract 2 from the 7:

This idea can be used to rename the
numbers being added so that one of them
ends in zeros.

--

Rename the first number and then
the second.

Subtract 10.

261
490

+

Add 10.

251
500
751

J

Example: Trade-First Subtraction
Examine the columns. You want to
make trades so that the top number
in each column is as large as or
larger than the bottom number.
To make the top number in the
ones column larger than the bottom
number, borrow 1 ten. The top number in the ones column becomes 12,
and the top number in the tens
column becomes 2.
To make the top number in the
tens column larger than the bottom
number, borrow 1 hundred. The top
number in the tens column becomes
12, and the top number in the
hundreds column becomes 8.

E

.-m

Now subtract column by column in
any order.

J
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Counting Up

To subtract using the
counting-up algorithm,
start with the number you
are subtracting (the
subtrahend), and "count
up" to the number you are
subtracting from (the
minuend) in stages. Keep
track of the amounts
you count up at each
stage. When you are
finished, find the sum
of the amounts.

'

Example: Counting Up

To find 932 - 356, start with 356 and count up to 932.

360

)
)

400

$

Add 500 to count up to the largest possible 100.

)

Add 32 to count up to 932.

356

932

Add 4 to count up to the nearest ten.
Add 40 to count up to the nearest hundred.

Now find the sum of the numbers you added.
4
40
500
+ 32
576
SO, 932 - 356 = 576.

Left-to-Right Subtraction
To use this algorithm, think of the
number you are subtracting as a
sum of ones, tens, hundreds, and
so on. Then subtract one part of
the sum at a time.

f

J

Example: Left-to-Right Subtraction
To find 932 - 356, think of 356 as the sum
300 + 50 + 6. Then subtract the parts of the sum
one at a time, starting from the hundreds.
932
Subtract the hundreds.

- 300

632
Subtract the tens.

- 50

Subtract the ones.

- 6

582
576

J
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Same-Change Rule

Example: Same-Change Rule

If you add or subtract the same number from
both parts of a subtraction problem, the results
remain the same. Consider, for example:

Add the same number.

932
- 356

Now add 4 to both the 15 and the 8:

+

-

Add 40.

Add 4.
936
- 360

976
- 400

Subtract. 576

Or subtract 6 from both the 15 and the 8:

f
The same-change rule algorithm uses this idea
to rename both numbers so the number being
subtracted ends in zeros.

Example: Same-Change Rule
Subtract the same number.
Subtract 6.
Subtract 50.
932
926
876
- 356
- 350
- 300
Subtract. 576

' '

/

Partial-Differences Subtraction

The partial-differences subtraction
algorithm is a fairly unusual method,
but one that appeals to some children.
The procedure is fairly simple: Write
partial differences for each place, record
them, and then add them to find the total
difference. A complication is that some of
the partial differences may be negative.

f

Example: Partial-Differences
Subtraction

932
- 356
600

Subtract 100s.

900 - 300

Subtract 10s.

30 - 50

-

20

Subtract 1s.

2-6

-

4

Add the partial differences.
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Multiplication Algorithms
Children's experiences with addition and subtraction algorithms can help them
invent multiplication algorithms. For example, when estimating a product mentally,
many children begin to compute partial products: "Ten of these would be. . ., so 30 of
them would be. . ., and we need 5 more, so. . ."Beginning in Third Grade Everyday
Mathematics, this approach is formalized as the partial-products multiplication
algorithm. This algorithm and others are discussed in this section.
Focus Algorithm: Partial Products

To use the partial-products algorithm,
think of each factor as the sum of ones,
tens, hundreds, and so on. Then multiply
each part of one sum by each part of the
other, and add the results.

/ Example: Partial Products
To find 67 x 53, think of 67 as 60 + 7 and
53 as 50 + 3. Then multiply each part of
one sum by each part of the other, and add
the results.
67

x 53

Rectangular arrays can be used to
demonstrate visually how the partialproducts algorithm works. The product
14 x 23 is the number of dots in a
14-by-23 array. The diagram below
shows how each of the partial products
is represented in the array.

Modified Repeated Addition

Many children are taught to think of
whole-number multiplication as
repeated addition. However, using
repeated addition as a computation
method is inefficient for anything but
small numbers. For example, it would
be extremely tedious to add fifty-three
67s in order to compute 67 x 53.
Using a modified repeated addition
algorithm, in which multiples of 10,
100, and so on, are grouped together,
can simplify the process.
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Calculate 50 x 60.
Calculate 50 x 7.
Calculate 3 x 60.
Calculate 3 x 7.
Add the results.

3,000
350
180
+ 21
3,551

T€kample: Modified Repeated Addition
Think of 53 x 67 as
fifty 67s plus three 67s.
Since ten 67s is 670,
fifty 67s is five 670s.
So, 53 x 67 is five 670s
plus three 67s.

67
X 53

670
670

:;}

67
3,551

J

T

Lattice Multiplication

Everyday Mathematics initially included the lattice method for its recreational value
and historical interest (it has been used since A.D. 1100 and appeared in the first
printed arithmetic book, published in 1478) and because it provided practice with
multiplication facts and adding single-digit numbers. This method has become a
favorite of many children in Everyday Mathematics.
The following example shows how the method is used to find 67 x 53.
'iarnp/e: Lattice Multiplication

6

7

6

7

6

7

Follow these steps to find 67 x 53.
Draw a 2-by-2 lattice, and write one factor along the top of the lattice and the
other along the right. (Use a larger lattice to multiply numbers with more digits.)

,:."

Draw diagonals from the upper-right corner of each box, extending beyond
the lattice.
Multiply each digit in one factor by each digit in the other. Write each product in
the cell where the corresponding row and column meet. Write the tens digit of
the product above the diagonal and the ones digit below the diagonal. For
example, since 6 x 5 = 30, write 30 in the upper-left box with the 3 above the
diagonal and the 0 below.
Starting with the lower-right diagonal, add the numbers inside the lattice along
each diagonal. If the sum along a diagonal is greater than 9, carry the tens digit
to the next diagonal.
The first diagonal contains only 1, so the sum is 1. The sum on the second
diagonal is 5 + 2 + 8 = 15. Write only the 5, and carry the 1 to the next
column. The sum along the third diagonal is then 1 + 3 + 0 + 1, or 5. The
sum on the fourth diagonal is 3.
Read the product from the upper left to the lower right. The product is 3,551.

'

3

F

1

.."
5 ,.'" 8

..."'

5 ,.:"

5

..."

,..'" 1

3

1
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Division Algorithms
One type of division situation involves making as many equal-size groups as possible
from a collection of objects: How many dozens can you make with 746 eggs? How
many 5-passenger cars are needed for 37 people? Such problems ask, "How many of
these are in that?" More generally, a + b can be interpreted as "How many bs are in
a?" This idea forms the basis for the division algorithms presented in this section.

Focus Algorithm: Partial Quotients

The partial-quotients algorithm uses a series of "at least, but less than" estimates of
how many bs are in a.

'

Example: Partial Quotients
Estimate the number of 12s in 158.
You might begin with multiples of 10 because they are
simple to work with. There are at least ten 12s in 158
(10 x 12 = 120), but there are fewer than twenty
(20 x 12 = 240). Record 10 as a first estimate, and
subtract ten 12s from 158, leaving 38.
Now estimate the number of 12s in 38.

12)158
120
38
36
2
158

10
3

first guess
second guess

-

13

+ 12

sum of guesses

--

13 R2

There are more than three (3 x 12 = 36) but fewer
than four (4 x 12 = 48). Record 3 as the next estimate,
and subtract three 12s from 38, leaving 2.
Since 2 is less than 12, you can stop estimating. The
final result is the sum of the estimates (10 + 3 = 13)
plus what is left over (the remainder of 2).

J
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Column Division

Column division is a simplification of the traditional long division algorithm you
probably learned in school, but it is easier to learn. To use the method, you draw
vertical lines separating the digits of the divisor and work one place-value column
at a time.

f

Example: Column Division
To find 683 t 5,imagine sharing $683 among 5 people. Think about
having 6 hundred-dollar bills, 8 ten-dollar bills, and 3 one-dollar bills.
First, divide up the hundred-dollar bills. Each person gets one, and there
is one left over.

Trade the leftover hundred-dollar bill for 10 ten-dollar bills. Now you
have a total of 18 ten-dollar bills. Each person gets 3, and there are
3 left over.

Trade the 3 leftover ten-dollar bills for 30 one-dollar bills. You now have
a total of 33 one-dollar bills. Each person gets 6, and there are
3 left over.

5)A

-5

5)m

-5

if' 5J-

So, when you divide $683 among 5 people, each person gets $136, and
there are $3 left over. So, 683 t 5 = 136 R3.

/
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(HOW

to Help Your Child with Mathematics
f-

Create a homework routine.

Familiar routines help work go smoothly at school and at home. With your child,
decide on a time and place to do homework, along with a few rules. A typical routine
might be as follows:

Come home, have a snack, clear a space at the table, start math homework. Create a
place for homework supplies. Always have a sharp pencil, and circle problems you
want help with. Once homework is complete, put it in your book bag.
Read Family Letters and Home Links.

These pages describe what your child is learning so that you can help. They also
suggest fun and easy math activities you can do at home. Consider keeping all of
these pages in a special folder to refer to later.
Communicate with the teacher.

You are the link between your child and school, and it is your responsibility to share
your thoughts and concerns with the teacher. Call or write a note if your child has
had trouble with homework, ask questions if you or your child do not understand
something, and share good news when you see progress.
Ask your child to explain.

Encourage your child to teach you the day's math lesson using the problems in the
Home Links. Ask questions about the steps your child uses to solve a problem, such
as Why did you put that number there? or What does that zero mean?
Use questions to help.

Although it's tempting to give children answers when they're confused, they learn
more if you help them discover the answers for themselves. Try doing this with
questions such as these:

+ Have you seen problems like this before? Is there an example anywhere that
might help?

+ What is the problem asking you to do or to find?
+ What's one idea you have for finding an answer?
Can you draw a picture of the problem? Can you use objects (like coins, beans, and
so forth) to show the problem?
Be accepting of mistakes.

Let your child know that every mistake is an opportunity to learn. When your child
makes a mistake, ask him or her to explain how he or she arrived at the answer,
give praise for the correct steps or thinking, and gently point out where the error
occurred. Then have your child try a similar problem (you may have to make one up)
to practice the new understanding.
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Play math games.

Games your child brings home from
school or store-bought games that involve
mathematical thinking will help your child
master skills. Your child's teacher can give
you a list of popular commercial games
with mathematical components.
Observe a mathematics lesson in your
child's classroom, or volunteer to help.

Visit your child's classroom-it's the best
way find out more about Everyday
Mathematics. When you volunteer to help
with activities, you also learn a great deal. Do not worry if you're not a math
expert-teachers always appreciate an extra hand and will find ways to use
your skills.
Read My Reference Book (for Grades I and 2) or the Student Reference Book
(for Grade 3) with your child.

Many schools periodically send home this "math encyclopedia" for families and
children to use together. Choose a page or section related to the day's Home Link,
and read it together. Try the activities or questions at the end of the section with
your child.
Share real-life math situations.

Think about the ways you use math in your everyday life-at work, at the store, at
the bank, in the kitchen, and so forth. Invite your child to observe or participate in
these activities with you. Encourage your child to think mathematically about
common activities, such as folding laundry or taking out the garbage-How many
socks in 12 pairs? About how many pounds does a bag of trash weigh?
Give gifts that encourage mathematical exploration.

Children love special gadgets and tools, as well as games and activities that
challenge their minds. Giving a gift related to math is a good way to reinforce and
reward your child's accomplishments. Here are some ideas: a watch, a timer, an
hour glass (egg timer), a calendar, a tape measure, a calculator, pattern blocks,
books of brainteasers, 3-dimensional building kits, puzzles, maps, and a wide
variety of games.
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These activities are easy and fun to do with your child at home, and they will
reinforce the skills and concepts your child is learning in school.

rUnit 1

Have your child help create a number line (0-15) outside with
sidewalk chalk. Call out a number and have your child jump on
that number. Make up directions such as "Hop to the number that
is two less" or "Jump to the number that is four more." Give a few
more directions, and then have your child call out directions while
you jump. If you don't have chalk, use paper, crayons, and fingers.

+ Divide a deck of cards evenly between you and your child and put
the cards facedown. For each turn, players flip their top card faceup
and decide who has the larger number. That player collects both
cards. Continue playing until the deck has been used. Play a second
round, but have the player with the smaller number take both
cards. You may assign points to Aces, Kings, Queens, and Jacks or
remove them.
Unit 2

+ Have your child create tally marks in batches of five until you say
"Stop." Then skip count by 5s to see how many marks were written.

+ Let your child count the dollars and coins in your wallet. Together,
brainstorm the items that you can buy.
Unit 3

+ Count orally by 2s, 5s, and 10s, sometimes starting at numbers
other than 0.

+ Choose a time "on the hour" (7:00, 2:00), and help your child set an
analog clock or watch to that time.
Unit 4

+ Have your child measure various objects in the house using his or
her hand spans (outstretched fingers). Before measuring, estimate
how many hand spans it will take to cover the object, then compare
the estimate with the actual number.

+ Practice writing numerals with various objects: pens, markers,
crayons, paint, sand. Or form numerals using cotton balls, craft
sticks, toothpicks, or rocks.
Unit 5

+ Have your child create and tell you a number story that goes with a
given number sentence, such as 4 + 2 = 6.

+ Create number stories that involve two or more items. For example,
"I want to buy a doughnut for 45 cents and a juice box for 89 cents.
How much money do I need?" ($1.34)
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Unit 6

+ Label each cup of an egg carton with the numbers 0-11. Put two
pennies in the carton, close the lid, and shake it up. Using the
numbers of the two sections the pennies landed in, make up and
solve addition and subtraction problems.
Use Fact Triangles to practice addition by covering the sum.
Practice subtraction by covering one of the other numbers.

Unit 7

+ Look for geometric shapes around the house, in the supermarket,
on buildings, and on street signs. Help your child use geometric
names for the shapes, such as triangle, square, rhombus, hexagon,
and so forth.

+ Help your child use paper and scissors to make various shapes such
as rhombus, hexagon, trapezoid, pentagon, square, or circle. Take
turns holding up each shape and naming them, After naming all of
the shapes, make a design.
Unit 8

+ Gather a dollar bill, a five dollar bill, and lots of change. Name an
amount of money, such as "one dollar and 26 cents," and have your
child use the real money to show you that amount. Try a few more
and then switch roles.

+ With your child, cut food, such as pizza, celery, carrots, sandwiches,
pies, or green beans into halves, thirds, fourths, fifths, and so on. If
you are cutting more than one of the same item, look at the pieces
to compare the fractional parts. Ask questions such as "Which is
bigger: the halves or the thirds?"
Unit 9

+ Say a 2- or 3-digit number. Have your child identify the actual
value of the digit in each place. For example, in the number 952,
the value of the 9 is 900; the value of the 5 is 50; and the value of
the 2 is two Is, or 2.
Take out various measuring cups and line them up. Ask your child,
1
1
1
1
"Which holds more: y cup or 3 cup? 4 cup or 3 cup? Which holds
1
2
less: 3 cup or 3 cup?" If your child can't determine which holds
more, fill the measuring cups with water and pour the water into
clear glasses to compare the amounts.

Unit 10

+ Pick three single-digit numbers. Ask your child to write the
smallest number and largest number using all three digits. For
example, using 4,2, and 7, the smallest number is 247 and the
largest number is 742.

+ Have your child name a temperature that is hot, cold, and mild.
Using a map of the United States, discuss with your child states
that are hot, cold, have temperatures in the teens in the winter,
have temperatures over 100 degrees in the summer, and so on.

J
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Do-Anytime Activities for Grade 2
FF*C

These activities are easy and fun to do with your child at home, and they will
reinforce the skills and concepts your child is learning in school.
/Unit 1

+ Ask your child to count by certain intervals. For example, "Start at
zero and count by 4s."

+ Use the family calendar to discuss the number of months in a year,
weeks in a month, and days in a week. Count how many days,
weeks, or months it is until a special event, such as a birthday,
holiday, party, or picnic.
Unit 2

+ Practice turn-around facts with your child such as 6 + 4 = ? Then
try 4 + 6 = ? Take turns creating turn-around facts and quizzing
each other.

Roll two dice and practice addition and subtraction by adding or
subtracting the two numbers. Alternate turns with your child and
have him or her check your answers.
Unit 3

+ Gather a handful of coins with a value less than $2. Have your
child calculate the total value.
Ask the time throughout the day. Encourage alternate ways of
naming time, such as half past two for 2:30.

Unit 4

+ Make up number stories involving estimation. For example, pretend
that your child has $2.00 and wants to buy a pencil that is marked
$0.64, a tablet marked $0.98, and an eraser marked $0.29. Help
your child estimate the total cost of the three items (without tax) to
determine if there is enough money to buy all three.

+ Practice addition and subtraction involving multiples of 10 by
asking your child "What is 20
Unit 5

+ lo? 40 + 50? 60 - 20?"

+ Look for 2- and 3-dimensional shapes in your home or
neighborhood. Name the shapes and discuss their characteristics.

+ Use household items (toothpicks and marshmallows, straw and
twist-ties) to construct and name shapes. Encourage your child to
try combining shapes to make other shapes.
Unit 6

+ Think of two 2-digit numbers and ask your child to estimate the
sum. For example 23 + 46

=

? (Estimate is 20

+ 50 = 70.)

+ Think of a theme (such as animals, shopping, or sports). Take turns
making up addition and subtraction number stories related to the
theme. Share solution strategies.
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Unit 7

+ Try doubling, tripling, and quadrupling small numbers.
+ Pick three objects in the house that measure less than a foot.
Measure them in inches and then in centimeters.

Unit 8

+ Read a recipe, and discuss the fractions in it. For example, ask
1

"How many q cups of sugar would we need to get 1 cup of sugar?"

+ Have your child compare two fractions and tell which is greater.
Ask questions to help your child visualize the fractions, such as
1
1
"Which would give you more pizza: -gof a pizza or 4?7'
Unit 9

+ Find containers that hold 1 pint, 1 cup, 1 quart, and 1 gallon. Hold
up the pint and ask your child to guess how many cups are in a
pint. Fill the pint with water and pour into the cup until it is filled.
Check your guess. Now try cups to quart and then quarts to gallon.

+ Gather a tape measure, yardstick, ruler, cup, gallon container, and
scale. Discuss which is the best tool for different measurement
situations. For example, ask "What would you use to measure the
length of a room?" or "Which would you use to find out how much
water the bathtub holds?"
Unit 10

+ Take out a few dollars and lots of coins. Call out an amount of
money, such as $1.45. Ask your child to show you that amount (for
example, 1 dollar bill, 1 quarter, and 2 dimes.) Then prompt your
child to show several other ways to represent $1.45. Play again
with a new amount.

+ Say a dollar amount to your child, such as "two dollars and thirty
cents." Ask your child to key in that number on the calculator.
Check for the correct placement of the decimal. Make up a few more
and then switch roles. When your child calls out an amount, make
sure he or she always says "and" for the decimal point.
Unit 11

+ Practice multiplying numbers by 2, 5, and 10.
+ Use Fact Triangles to practice multiplication by covering the
product. Practice division by covering one of the other numbers.

Unit 12

Practice telling time to 5 minutes by helping your child set an
analog clock or watch. Some times for your child to try might be
1:05, 3:15, 5:45, and 7:30.

+ Say a

3- or 4-digit number and have your child identify the actual
value of the digit in each place. For example, in the number 3,587,
the value of the 3 is 3,000; the value of the 5 is 500; and so on.
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b o - ~ n y t i m eActivities for Grade 3
These activities are easy and fun to do with your child at home, and they will
reinforce the skills and concepts your child is learning in school.

f

Unit 1

+ Draw an analog clock face with the hour and minute hands showing
8 o'clock. Ask your child to write the time shown. Repeat with other
times such as 3:30, 11:45, and 7:lO. If you don't want to draw a
clock face each time, use craft sticks or toothpicks for the hour and
minute hands.

+ Make combinations of bills and coins using money from your wallet
or a piggy bank. Have your child write the amount shown using a
dollar sign and a decimal point. For example, suggest 4 dollar bills,
3 dimes, and 2 pennies. Your child would write $4.32.
Unit 2

+ Practice addition and subtraction fact extensions, for example,
6

+ 7 = 13; 60 + 70 = 130; 600 + 700 = 1,300.

+ Use Fact Triangles to practice multiplication by covering the
product. Practice division by covering one of the other numbers.
Make this brief and fun.
Unit 3

+ Measure various items with your child with each of you using
personal measures, such as paces or hand spans. Discuss why, for
example, the width of your living room is only 15 of your paces but
25 of your child's. Talk about why standard units are useful.

+ Draw three different polygons such as a square, a rectangle, and a
triangle. Ask your child to estimate which has the largest and
which one has the smallest perimeter. Then, help your child
measure the sides with a ruler and determine the exact perimeter
of each polygon. Compare your child's estimate with the actual
perimeters.
Unit 4

+ Ask questions that involve multiples of equal groups. For example,
say "Pencils are packaged in boxes of 8. There are 3 boxes. How
many pencils are there?"
Ask questions that involve equal sharing. For example, say "Seven
children share 49 baseball cards. How many cards does each child
get? How many cards are left over?"

Unit 5

+ Write decimals for your child to read aloud, such as 0.32 (thirty-two
hundredths) or 0.9 (nine-tenths).

+ Write down two 4- or 5-digit numbers. Ask your child to tell which
is larger and explain why. Try a few more and then switch roles.
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Unit 6

+ Search for geometric figures with your child. Identifjr figures by
name, if possible, and talk about their characteristics. For example,
a stop sign is an octagon, with 8 sides and 8 angles. A brick is a
rectangular prism, where all faces are rectangles.

+ Have your child use a protractor to draw a design using only acute
angles (less than 90'). Other designs can be made using obtuse
angles (between 90 'and 180 O ) and right angles (90 ').
Unit 7

+ Have your child write three different number sentences using
parentheses that equal 16. Some examples are 1 x (32 - 16),
4 + 4 + (8 + 2) + (2 x 2), and (16 + 2 2) + (3 x 2).

+

+ Provide your child with problems with missing factors for
multiplication practice. For example, ask "6 times what number
equals 18?"
Unit 8

+ Help your child find fractions in the everyday world-in
advertisements, on measuring tools, in recipes, and so on.

+ Have your child trace around an object such as a deck of cards, a

a

box, a plate, a cup, a can, and so on. Divide the figure equally into 4
parts. Ask your child to color of the shape. Try a few more using
different figures and dividing them into different fractional parts.
Instead of tracing around an object, draw figures such as squares,
rectangles, and circles.
Unit 9

+ Ask your child how many 10s are in 30, 50, 100, 1,000 and so on.
+ Take out different objects such as buttons, counters, pennies, and
paperclips. Divide them into 3 equal groups. How many are in each
group? How many are left over?

Unit 10

Review equivalent names for measurements. For example, ask
"How many cups are in a pint?" To test it out, count how many cups
of water a pint container will hold.

+ Name items around the house that weigh less than 5 pounds, 10
pounds, and 20 pounds. If you have a scale, place the items on the
scale to check your guesses.
Unit 11

+ Use the weather as a springboard to discuss probability. Begin by
noting the chance (percentage) for rain, and then ask your child if it
seems likely or unlikely that it will rain.

+ Make a number line from -6 through 6, leaving off some of the
numbers. Ask your child to fill in the missing numbers. Try another
number line with a different range of numbers and blank spaces.
Then switch roles, and have your child create a number Line,
leaving off some labels for you to fill in.
J
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kornmercial Games that Use Mathematics
Many games you have at home or see at the local store involve mathematical
thinking. Children develop their skills in an almost effortless way when they play
these games with each other and adults. The ages shown are suggested by the
manufacturer, however, let the interest and motivation of your child be your guide
when selecting and playing the games.

Counting, Adding, and Subtracting
Chutes and Laddersa (3+)
Hi Ho! Cherry-O@(3+)
Sorry!@(6+)
Trouble@(5 +)
Uno" (6+ )

Attributes, Patterns, and Geometry
Crazy Eights-traditional card game (4+)
Guess Who?' (6+)
Guess Where?@(6+)
jigsaw puzzles
Rummikubm(8+)
tangrams (5+)

Strategy and Spacial Perception
The a-MAZE-ing Labyrinth' (8+)
Battleshipa (7+)
checkers (3+ )
Clue@Jr. (5+ ) and Cluea (8+ )
Connect Four@(7+)
Jenga@(6+)
mancala (6+)
memory (many names exist for this game of matching face-down pictures) (3+)
Mille Bornesa (8+ )
Othelloa (8+ )
Pretty Pretty Princess' (5+)

More excellent games can be found on the Internet by searching under
"educational math games."
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klossary for Grades 1-3
algorithm A set of step-by-step

circumference The distance around a

instructions for doing something, such
as canying out a computation or solving
a problem.

circle; the perimeter of a circle.

angle A figure that is formed by two

rays or two line segments that have the
same endpoint.
area The amount of surface inside

comparison number story A number

story in which two quantities are
compared. A comparison diagram can be
used to keep track of the numbers and
missing information in such problems.

a

shape. Area is measured in square
units, such as square inches or
square centimeters.

An arrangement of objects into
rows and columns that form a rectangle.
All rows and columns must be filled.
Each row has the same number of
objects, and each column has the same
number of objects.

array

bar graph A graph that uses horizontal

or vertical bars to represent data.
base A name used for a side of a

polygon or a face of a 3-dimensional
figure.

Quantity

?
Difference

12-9=?or 9+?=12
composite number A counting

number that has more than two
different factors. For example, 4 is a
composite number because it has three
factors: 1, 2, and 4.
cone A solid that has a circular base

and a curved surface that ends at a
point called the apex.
congruent figures Figures that have

capacity (1)The amount a container

can hold. The volume of a container.
Capacity is usually measured in units
such as gallons, pints, cups, and liters.
(2) The heaviest weight a scale
can measure.
change number story A number story

in which an amount is increased (a
change-to-more story) or decreased (a
change-to-less story). A change diagram
can be used to keep track of the
numbers and missing information in
such problems.
Change

n p q
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the same shape and the same size. Two
figures on a flat surface are congruent if
they match exactly when one is placed
on top of the other.
coordinate grid A grid formed by

drawing two number lines that form
right angles. The number lines intersect
at their zero points. You can use ordered
pairs of numbers to locate points on a
grid. (The numbers in each pair are
called coordinates.) Maps are often
based on coordinate grids.
ordered pair
t'

4 b

edge A line segment or curve where

coordinates See ordered pair.
counting numbers The numbers used

in counting: 1, 2, 3, 4, and so on. Zero is
sometimes thought of as a counting
number.
cylinder A solid that has two circular

bases that are parallel and the same
size. The bases are connected by a
curved surface. A soup can is shaped
like a cylinder.

the surfaces of a solid meet.
endpoint A point at the end of a line

segment or ray. A line segment is named
using the letter labels of its endpoints. A
ray is named using the letter labels of its
endpoint and another point on the ray.
equal groups Collections or groups of

things that all contain the same number
of things. For example, rows of chairs
with 6 chairs per row are equal groups.

data Information that is collected by

equilateral triangle A triangle with

counting, measuring, asking questions,
or observing.

all three sides equal in length. In an
equilateral triangle, all three angles
have the same measure.

decimal A number, such as 23.4, that

contains a decimal point. Money
amounts, such as $6.58, are decimal
numbers. The decimal point in money
separates the dollars from the cents.
decimal point A dot used to separate

the ones place from the tenths place in
decimal numbers.
degree (") (1)A unit of measure for

angles. (2) A unit of measure for
temperature. In both cases, a small
raised circle ( O ) is used to show degrees.
denominator The number below the
3

line in a fraction. For example, in p, 4 is
the denominator.
diameter (1) A line segment that goes

through the center of a circle and has
endpoints on the circle. (2) The length of
this line segment. The diameter of a
sphere is defined in the same way. The
diameter of a circle or sphere is twice
the length of its radius.
digits The symbols 0, 1, 2, 3, 4, 5, 6, 7,

8, and 9 that are used to write any
number in our number system.

equivalent names Different ways of

naming the same number.
estimate An answer that should be

close to an exact answer. To estimate
means to give an answer that should be
close to an exact answer.
even number A counting number that

can be divided by 2 with no remainder.
The even numbers are 2, 4, 6,8, and
SO on.
event Something that happens. Tossing

heads with a coin is an event. Rolling a
number smaller than 5 with a die is an
event. The probability of an event is the
chance that the event will happen.
Explorations In First through Third

Grade Everyday Mathematics,
independent or small-group activities
that focus on one or more of the
following: concept development,
manipulatives, data collection, problem
solving, games, and skill reviews.
face A flat surface on the outside of

a solid.
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fact family (1)A set of related addition

Frames and Arrows A diagram used

and subtraction facts. For example,
5+6=11,6+5=11,ll-5=6,
and 11 - 6 = 5 are a fact family. (2) A
set of related multiplication and division
facts. For example, 5 x 7 = 35,
7 x 5 = 35,35 + 5 = 7, and
35 + 7 = 5 are a fact family.

in Everyday Mathematics to show a
number pattern or sequence.

Fact miangles Cards with a triangle

An imaginary
machine used in
Everyday
Double
Mathematics to
change numbers
according to a given rule.

shape that show fact families. Fact
Triangles are used like flash cards to
help you memorize basic addition,
subtraction, multiplication, and
division facts.

nnnn

@@@@@
function machine

in

I

5?
out

lattice method One method for

solving multiplication problems.
line graph A graph that uses line

factor (1)Any of the numbers that are

multiplied to find a product. For
example, in the problem 4 x 7 = 28,
28 is the product, and 4 and 7 are the
factors. (2) A number that divides
another number evenly. For example, 8
is a factor of 24 because 24 -+ 8 = 3,
with no remainder.
Facts Table A chart with rows and

columns that shows all of the basic
addition and subtraction facts, or
all of the basic multiplication and
division facts.

%

fraction A number in the form or
a / b. The number a is called the
numerator and can be any counting
number or 0. The number b is called the
denominator and can be any counting
number except 0. One use for fractions
is to name part of a whole or part of a
collection.
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segments to connect data points. Line
graphs are often used to show how
something has changed over a period
of time.
line plot A sketch of data that uses Xs,

checks, or other marks above a number
line to show how many times each value
appears in the set of data.
line segment A straight path joining

two points. The two points are called
endpoints of the segment.
line symmetry A figure has line

symmetry if a line can divide it into two
parts that look like mirror images of
each other. The two parts look alike but
face in opposite directions. The dividing
line is called the line of symmetry.
Math Boxes In Everyday Mathematics,

a collection of problems to practice
skills. Math Boxes for each lesson are in
the Math Journal.

Math Message In Everyday

Mathematics, an introductory activity
that children complete before the
lesson starts.

number below zero on a vertical number
line. The symbol - may be used to write
a negative number. For example,
"negative 5" is usually written as -5.

maximum The largest amount. The

number grid A table with rows and

largest number in a set of data.

columns that lists numbers in order. A
monthly calendar is a number grid.

mean The average number in a set of

data. The mean is found by adding all of
the data values and then dividing by the
number of numbers in the set of data.

number line A line with numbers

median The middle number in a set of

data when the numbers are put in order
from smallest to largest, or from largest
to smallest. The median is also known
as the middle number or middle value.

and symbols that shows how a number
story can be solved. For example,
10 - 6 = 4 and 10 - 6 are each
number models for the following story:
I had
I gave away.

metric system A measuring system

How many did I have left?

that is used by scientists everywhere,
and in most countries in the world
except the United States. The metric
system is a decimal system. It is based
on multiples of 10.
minimum The smallest amount. The

smallest number in a set of data.
mode The number or value that occurs

most often in a set of data.

marked in order on it.
number model A group of numbers

numerator The number above the line
3
in a fraction. For example, in q,
3 is
the numerator.

odd number A counting number that

cannot be exactly divided by 2. When an
odd number is divided by 2, there is a
remainder of 1. The odd numbers are 1,
3, 5, and so on.
ordered pair A pair of numbers, such

name-collection box In Everyday

Mathematics, a place to write equivalent
names for the same number.

37-12

20+5

MMMMM
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X X X X X

twenty-five

veinticinco

as (5,3) or (1,4), used to find a location
On a coordinate grid. The numbers in an
ordered pair are called coordinates. See
coordinate grid for a diagram.

X X X X X

negative number A number that is

less than zero. A number to the left of
zero on a horizontal number line. A

parallel Always the same distance

apart, and never meeting or crossing
each other, no matter how far extended.
Line segments are parallel if they are
parts of lines that are parallel. The
bases of a prism are parallel. The bases
of a cylinder are parallel.
parallelogram A 4-sided polygon whose

opposite sides are parallel. The opposite
sides of a parallelogram are also the
Teacher Masters for Family Communication
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same length. And the opposite angles in
a parallelogram have the same measure.
partial-products method One method

for solving multiplication problems.
partial-sums method One method for

solving addition problems.
parts-and-total number story A

number story in which two parts are
combined to find a total. A parts-andtotal diagram can be used to keep track
of the numbers and missing information
in such problems.
Total

Pattern-Block Template In First

through Third Grade Everyday
Mathematics, a sheet of plastic with
geometric shapes cut out, used to draw
patterns and designs.

polyhedron A solid whose surfaces

(calledfaces) are all flat and formed by
polygons. A polyhedron does not have
any curved surfaces.
positive number A number that is

greater than zero. A number to the right
of zero on a horizontal number line. A
number above zero on a vertical number
line. A positive number may be written
using the + symbol, but is usually
written without it. For example,
+10 = 10.
prime number A counting number that

has exactly two different factors that are
counting numbers: itself and 1. For
example, 5 is a prime number because
its only factors are 5 and 1. The number
1 is not a prime number because that
number has only a single factor, the
number 1 itself.
prism Apolyhedron that has two

hundred, or out of a hundred.
1% = 1 = 0.01.

parallel bases that are formed by
polygons with the same size and shape.
The other faces connect the bases and
are all shaped like parallelograms.
These other faces are often rectangles.
Prisms take their names from the shape
of their bases.

perimeter The distance around a

probability A number from 0 through

percent (%) Per hundred, for each

,,,

polygon or other shape. The perimeter
of a circle is called its circumference.
pictograph A graph that uses pictures

1 that tells the chance that an event will
happen. The closer a probability is to 1,
the more likely the event is to happen.

or symbols to show numbers. The key
for a pictograph tells what each picture
or symbol is worth.

product The result of multiplying two

place value A system for writing

pyramid Apolyhedron in which one

numbers in which the value of a digit
depends on its place in the number.
polygon A closed figure on a flat

surface that is made up of line segments
joined end to end. The line segments
make one closed path and may not cross.
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numbers, called factors. For example,
in 4 x 3 = 12, the product is 12.
face, the base, may have any polygon
shape. All of the other faces have
triangle shapes and come together at a
vertex called the apex. A pyramid takes
its name from the shape of its base.

quadrangle Apolygon that has four

round To adjust a number to make it

angles. Same as quadrilateral.

easier to work with. Often, numbers are
rounded to the nearest 10, 100, 1,000,
and so on. For example, 864 rounded to
the nearest hundred is 900.

quadrilateral A polygon that has four

sides. Same as quadrangle.
quotient The result of dividing one

number by another number. For
example, in 35 -+ 5 = 7, the quotient is 7.
radius (plural: radii) (1)A line segment

from the center of a circle to any point
on the circle. (2) The length of this line
segment. The radius of a sphere is
defined in the same way. The radius of
a circle or sphere is one-half the length
of its diameter.
range The difference between the

largest (maximum) and the smallest
(minimum) numbers in a set of data.
ray A straight path that has one

endpoint and goes on forever in
one direction.

scale drawing A drawing that

represents an actual object or region,
but is a different size. Maps are scale
drawings. Architects and builders use
scale drawings.
side (1)One of the rays or segments
that make up an angle. (2) One of the
line segments of a polygon. (3) One of
the faces of a solid figure.
solids Three-dimensional shapes, such

as prisms, pyramids, cylinders, cones,
and spheres.
standard units Measurement units

that are the same size no matter who
uses them and when or where they
are used.
3-dimensional (3-D) Having length,

regular polygon Apolygon whose

width, and thickness. Solid objects that
take up space, such as balls, rocks,
boxes, and books, are 3-dimensional.

sides all have the same length and
whose angles (inside the polygon) all
have the same size.

trade-first method One method for

remainder The amount left over when

trapezoid A 4-sided polygon that has

things are divided or shared equally.
Sometimes there is no remainder.

exactly one pair of parallel sides.

rhombus A parallelogram with all four

added or multiplied in either order.
3 + 5 = 8 and 5 + 3 = 8 are turnaround addition facts. 4 x 5 = 20
and 5 x 4 = 20 are turn-around
multiplication facts. There are no turnaround facts for subtraction and division
if the numbers are different.

sides the same length. Every square is a
rhombus, but not all rhombuses are
squares.
right angle A 90' angle. The sides of a

right angle form a square corner.

solving subtraction problems.

turn-around facts Numbers can be

right triangle A triangle that has one

90 angle.
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2-dimensional (2-D) Having length

volume The amount of space inside a

and width but not thickness. Flat
shapes that take up area, but not space,
are 2-dimensional. For example,
rectangles, triangles, circles, and other
shapes drawn on paper or a flat surface
are 2-dimensional.

3-dimensional object. Volume is
measured in cubic units, such as cubic
centimeters or cubic inches. The volume
or capacity of a container is a measure
of how much the container will hold.
Capacity is measured in units such as
gallons or liters.

U.S. customary system

'What%My Rule?" problem In

A measurement system that is used
most commonly in the United States.
Units for length include inch, foot, yard,
and mile; units for weight include ounce
and pound.

Everyday Mathematics, a problem in
which two of the three parts of a
function (input, output, and rule) are
known, and the third is to be found out.

f

vertex (plural: vertices) A point

where the sides of an angle, the sides of
a polygon, or the edges of a polyhedron
meet; any corner of a solid.

f-

vertex,

vertex
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