Finding Fractions
Numbers are used in many different ways. We use them to count, order, and even to
name. (For example, numbers in license plates, identification cards, and bus routes
usually donʼt give a value or order — they are just names.) However, one of the less
appreciated but very fascinating uses of numbers is fractions. With fractions, the same
thing can be named with many different numbers: 1/2 is the same as 2/4, which is the
same as 4/8, and so on. This activity can help your child gain a firmer understanding of
the fabulous features of fractions.
Here's what you need:
Construction paper
Scissors
Ruler
Different items to trace in order to make circles: coffee can, pot, etc.
Here's what you do:
Begin the activity by making many different shapes with your child. Itʼs helpful to have
at least two of every shape, but you can also make a lot of the same shape. Itʼs also a
good idea to have at least a few shapes of varied sizes so that your child can see how
the same fraction in different shapes can look different. You can let each shape stand
for a particular thing that can be cut into equal parts. For example, you might try some
of these:
Large circle — pizza
Medium circle — pie or quiche
Wide rectangle — pan or brownies, corn bread, or cake
Thinner rectangle — loaf of bread
Have your child take one shape and divide it up in different ways. For example, your
child might take the pizza (a large circle), draw lines, and then cut out:
1/2 of the pizza
1/4 of the pizza
1/8 of the pizza

Finding Fractions
She could then label each of these parts on a whole circle and then compare them.
You might ask her such questions as, which of these fractions is the largest? Smallest?
Why? How does 1/4 compare to 1/8?
Your child can also find a single fraction for many different shapes. For example, she
can cut each shape into sixths and find 1/6, 2/6, and 3/6 for each shape, again drawing
each of the fractions on the whole shape.
Encourage your child to focus on cutting things up into different fractions and making
all the parts equal. Ask:
How many lines do you need to draw on a shape to make halves? Fourths?
Can we make halves in different ways? Thirds? Fourths? Sixths?
How can we cut up a pizza into twelfths and make sure we make fair shares?
Once your child has cut and labeled different fractions, ask her to do some
comparing. Here are some questions to consider:
How does 1/2 of the pizza compare to 1/2 of the pie and to 1/2 of the loaf of
bread? Which is the biggest? Why arenʼt they all the same size?
What are some different ways you can make up one whole loaf of bread using
fraction pieces? How many thirds are needed? How many eighths are needed? Can
you find a way to make up the whole loaf using only different fractions (no two of the
same size)?
Keep going...
Encourage your child to use his understanding of fractions. For example, he might
slice the cake or measure flour when you are baking. Help your child apply his
understanding of fractions to different situations, such as those involving proportions.
You might ask such questions as:
If you have 20 jelly beans and that is half of the total number of jelly beans, how
many are there all together?
Assume that 1/10 of all the people in the zoo today are watching the seals. If 200
people are watching the seals, how many people are in the zoo?
If this shirt is marked 1/3 off from the regular $18.00 price, how much will it cost?
Help your child draw pictures to answer these questions. Understanding fractions is
critical for a strong math foundation, which your child will rely on for years to come.

Be a Food Critic!
Math is not only used to count and calculate. It's also used to collect, organize, and
analyze information, and to make decisions. Help your child explore this exciting and
powerful side of math. You might start this type of exploration by talking about the
questions your child has that can be answered by collecting information. For example,
how many people in your neighborhood are right-handed? Or, how many people take
the bus every day? How many children between the ages of five and ten like peanut
butter and jelly sandwiches?
This activity can help your child gather information as she becomes a food critic and
judge. Try it during a family or community picnic.
Here's what you need:
At least three different brands (or samples) of the same food
Paper and pencil
Large paper and other materials for making charts and prizes
(optional)
Here's what you do:
A family potluck picnic is a great opportunity to compete for the best of a particular
food, and your child can run it!
First have your child come up with a food that she can use in the contest. She might
use different kinds of juices, peanut butter, ice cream, homemade pie, baked macaroni
and cheese, or dumplings. She should aim for three different choices of foods or brands
that she wants people to taste.
Then your child needs a scale for collecting peopleʼs opinions. She could ask people
to rate each item from 1 to 10, or simply ask people to choose from yucky, okay, or
delicious (or other descriptive words). Your child also needs a system for recording the
information and displaying the results in a graph. If your child wants to announce the
winner at the picnic, she should figure out how to display the results beforehand.
There are many different ways your child can display the data. A line graph or bar
graph for each type of response will show all the votes at once and will let people
compare the results. A graph that organizes all the choices together in some way (such
as a bar graph where each bar shows the total score for each food) would also work.
Regardless of the graph used, your child needs to determine a way to decide on the
winner. Is the winner the item with the most top votes or are all the votes considered?
Can a “yucky” vote count against an item? If people use numbers to rate an item, then
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the numbers can be totaled and then averaged to find which item has the highest
average score. Or, the winner could be the item that gets the most 8ʼs and above. A
scale of yucky, okay, and delicious can be converted to numbers. For example, your
child can use the following scale:
Yucky = –1
Okay = +1
Delicious = +3
Your child can then turn all the votes for a food item into a single number by adding
the values for each vote. The winner is the one with the highest number. Of course, the
winner could also be the one with the most delicious votes.
Keep going...
After the contest is over, ask your child to look at the data in different ways. What
happens if you change the system (for example, convert the scale to different numbers,
consider all versus only certain kinds of votes)? Does a different winner emerge? Do
different ways of displaying the results paint a different picture? This activity will help
your child learn how to use data to make informed decisions.

Complex Counting
Counting goes beyond 1, 2, 3, 4... . There is an entire area of math (called discrete
mathematics) that focuses on counting in different ways. Help your child explore this
fascinating world, which begins with everyday questions.
Here's what you do:
Help your child pose and answer questions about arranging
and ordering things. Use questions about actual things in your
childʼs life. Here are some examples to get you started:
A group of campers is waiting to go into the zoo. If there
are 8 of them, how many different ways can they line up?
Aunt Lorraine has 6 sundresses and 4 pairs of sandals. How
many different outfits can she wear?
If the ice cream store carries 11 different flavors, how many
kinds of double-dip cones can they make? What if it didnʼt matter
which flavor is on top? What if it did matter?
Mr. Vern always plants 3 different types of flowers in his garden. If he has 9
choices of flowers to plant this year, how many different gardens can he plant?
Once your child settles on a question to explore, the challenge is keeping track of her
answers. It helps to give choices specific names, such as the names of campers or the
flavors of ice cream, and then give each name a code, say V = vanilla. Then your child
can use the codes to list the possibilities. For example, the picture above shows all the
ways to make double-dip cones from chocolate (C) and vanilla (V) if it matters which
flavor is on top.
In addition to listing possibilities, your child needs to find and organize the
information. First, let her plunge in and “create a mess”; then she may become eager to
develop an organizing system. Make sure your child starts with a question that she can
manage. If her original question proves too hard, help her come up with one she can
successfully pursue.
Keep going...
Gradually move from simpler to harder problems. Ask your child to explain what she
notices in each problem, and she will begin to organize the final totals in systematic
ways. Discrete mathematics is an exciting area on its own, and exploring it helps to
illuminate logic, probability, and algebra. This activity is a first step into a world that your
child may one day explore in much more complicated ways.

Estimating Large Numbers
People typically have 10 fingers and 10 toes. They might also have 10 aunts and
uncles and perhaps even 50 cousins, but do they have 100 of something? Two
hundred? One thousand? As numbers get larger, they get harder and harder to picture
and understand. Giving your child experiences with large numbers can make this basic
idea of mathematics — what numbers represent — more real.
Here's what you need:
A clear glass jar filled with a common small item — pennies, rice, paper clips,
small beans, small pasta — anything small and uniform in size
Here's what you do:
Ask your child to guess how many of the items are in the
jar and write down the number. Remind her to estimate; for
example, around 80. It doesn't have to be exact.
Next have your child remove a portion of the item, say in
a scoop or small cup. Talk to her about the relationship of
the small amount removed to the total. You can ask, “How
many small scoops would it take to empty the jar? How
many times is the whole jar of items compared to the
amount you took out? Ten times as much? Twenty times?
Fifty times?”
Ask your child to count how many of the items are in the
portion removed and use this information to make a new estimate. For example, if your
child guessed that the jar holds 20 times the amount removed and the removed amount
has 126 items, the new estimate is found my multiplying 20 times 126. How does this
new estimate compare to the original one? (In making this comparison, you are
highlighting how there are tools one can use to estimate more precisely.)
Finally, ask your child to count all of the items. It's easy to lose track when counting
such a large number of things. Help her set up a system to keep track of the counting
that makes use of our place-value system.
For example, you can take a sheet of paper and mark off 10 squares (by drawing a
line straight down the middle and 4 lines straight across). In each square your child can
count out 10 of the items until he has filled up the entire paper with 100. Your child can
count by 10ʼs to confirm that there are indeed 100.
On another sheet, your child can record hundreds with other markers, tallies, or
numerals. Every time 100 is recorded, the first sheet can be wiped clean and used
again. If it looks like the number is going higher than 1,000, your child might make
groups of 10 hundreds as well such that each larger group then equals 1,000.

Estimating Large Numbers
Eventually, your child should have three numbers:
First estimate
Second, more informed estimate
Actual count
Ask your child to compare these three numbers with such questions as:
How close were your estimates to the actual number?
Which estimate was closer?
Why do you think the estimates were different from the actual number?
Can you do anything differently to get a closer estimate next time?
Keep going...
You may want to repeat this activity several times using different objects and
different-size jars. You can also use containers that aren't made of clear glass to add to
the mystery. Can your child estimate the number inside without looking, by knowing that
this jar of a particular size is full and seeing the size of one item?
Here are some other estimate questions you can ask your child when going around
town:
About how many people do you think are in this car of the train? If there are 8
cars, about how many people are in the whole train?
About how many pigeons are in the park?
About how many doughnuts (muffins, cookies) are in the bakery?
About how many oranges are piled in this bin at the grocery?
These activities will give your child a strong sense of how large numbers are
recorded in our place-value system.

How Much Does it Hold?
Numbers donʼt only tell us how many. They also tell us how much. For example, how
much does this bottle hold? How far is it to Cleveland? How much rice do we have? We
can answer these questions with “a lot” or “a little,” but if we want to use a number, we
need to have a number of something. In other words, we need a unit to measure by.
This water bottle holds 1 liter. It is 232 miles to Cleveland. We have 5 pounds of rice.
Liters, miles, and pounds are all units of measure. Help your child explore units of
measure while learning about volume and the basics of measurement.
Here's what you need:
Many containers of different sizes and shapes, such as plastic deli and food-storage
containers. (Try to include some containers that are equivalent to standard units: 1 cup,
1 pint, 1 quart, 1 liter, 1 gallon, and so forth.)
Sand or water
A large pot or box (box for sand only)
Masking tape
Marking pen
Pencil and paper
Here's what you do:
Label each small container with a different letter. Then ask your child to figure out
how much of each container is needed to fill the large pot. For example, he needs to
find out how many A's it takes to fill the pot. Therefore, he needs to fill A with water (or
sand), dump it into the pot, fill A again, dump it again, and keep count until the pot is
filled up!
It is important that your child fills the containers to the top each time, and makes sure
that he always fills the pot to the same point for each new container used. He should
record his findings in a chart, listing the letter of each container next to the number of
times it takes to fill the pot. He may need to try some containers twice if he loses count.
After all the information is collected, ask your child to examine it and draw some
conclusions.

How Much Does it Hold?
Here are some questions to ask:
Which container needs to be used the most number of times to fill up the pot? Which
container the least number of times? Why?
Are there any containers that you used the same number of times? Why did this
happen?
When you look at the numbers that you recorded, do you see any patterns? Is there a
container that you used twice as many times as another container? Three times as
many times? Why do you think these patterns occurred?
Show your child which containers have standard sizes, and then ask:
How many cups does it take to fill the pot? How many pints? How many liters?
Do you see any relationships among the different units? How does a cup compare to
a quart? (The information your child collected should reveal the answers.)
Can you use any of the standard units to name a standard size for some of the other
containers? Is there a container that holds 3 cups? Two liters?
Keep going...
This activity should give your child a feel for the sizes of different units of volume. Ask
him to estimate the sizes of new containers, both large and small, and use the standard
unit containers to check his predictions. How good can he get at predicting the capacity
of different containers? Point out the ways standard units of volume are used in
everyday life, and encourage your child to wonder and make predictions about them.
Can he predict how much gas will be needed to fill the car by looking at the gauge (and
knowing the gas tank's capacity)? Can he guess how much a bottle or a box on the
supermarket shelf holds without looking at the label?
This same activity can be used to explore measuring length. Choose a distance in
your home and have your child measure it with different materials that are uniform in
length: new pencils, paper clips, spaghetti, macaroni, and so forth. These measurement
activities will help your child develop a sense of the sizes of different units of measure
and a genuine understanding of what units of measure are and how to use them.

Making Number Portraits
People frequently think that numbers and numerals are the same thing, but they are
actually quite different. Numbers are quantities or amounts, such as four Popsicles or
four rabbits. There always needs to be a number of something. Numerals are the
symbols that stand for numbers, such as the numeral “4.”
In this activity, your child can gain a deeper understanding of numbers and the basics
of arithmetic by exploring different ways that quantities can be arranged, put together,
and taken apart.
Here's what you need:
Paper
Glue
Other materials for making “portraits,” such as: beans,
dried macaroni, squares
of colored paper, colored beads, or seashells
Any other good “portrait” materials you can find in your
home or neighborhood
Grid paper (optional: make your own paper with little squares using a centimeter
ruler)
Here's what you do:
Ask your child to choose a number to count out by using the materials and then
arrange them in different ways.
Here are some questions you can ask:
Can you make your number into different shapes? Square? Triangle? Circle?
Staircase?
Can you put your number into pairs (2 equal rows)? Can you make 3 equal
groups? Ten equal groups?
What patterns can you make using squares of 4 different colors? Five different
colors?

Making Number Portraits
Have your child record her findings in “portraits” or on a chart. After she has explored
several numbers, ask her to make some comparisons. Encourage her to explore such
questions as:
What similarities and differences can you find among the numbers?
Which numbers can make pairs? Why?
Which numbers can make squares? Stairs? Why?
Which numbers can make many different equal groups? Which numbers canʼt
make any equal groups? Which number makes the most groups?
Keep going...
After your child has had experience exploring different numbers and coming up with
ideas about them, you can help him link these ideas with familiar operations, such as
adding, subtracting, and multiplying. Ask him to write number sentences to go with
different portraits, or ask him to come up with a problem situation that one of the
pictures could show.
For example, a portrait of 12 in pairs has the number sentence: 2 + 2 + 2 + 2 + 2 + 2
= 12. It also illustrates the problem, “Twelve people had to break into couples for the
dance. How many couples would they make?” Encourage your child to explain how the
number sentences and problems match the portraits. With many of these kinds of
experiences, your child will gain a strong sense of the sizes and characteristics of
different numbers.

Making up Problems
Mathematics is not just about solving problems. Creating problems is just as fun and
challenging. Help your child create his own problems, just like a professional
mathematician.
Here's what you do:
Encourage your child to think about mathematics in the world and then devise
questions from these ideas. Some questions include:
•

Which size of cereal box is the best deal?

• How many people live in all the buildings on your
block?
• A newspaper opinion poll says that 18% answered
“no preference.” How many
people is that?
• The ice cream shop has 10 different flavors and 3
different sundae toppings. How
many different kinds of sundaes can be made?
•

How can we change this muffin recipe to make enough muffins for 4 bakeries?

When children create problems, they frequently need help making them solvable. For
example, the last question above is about multiplying a recipe a certain number of
times. In order to find out how many times, we first need to figure out how many muffins
the 4 bakeries need. Then, the number of muffins that need to be baked must be
divided by the number of muffins each recipe makes. Only then can we determine what
the new version of the muffin recipe should be.
Help your child figure out how to construct and solve the problems. Your child will be
more interested in how to get the answers if he asked the questions in the first place.
Creating problems can make math exciting. It can also build confidence as children
begin to think, “I am a mathematician!” Problem solving requires determination.
Encourage your child to stick with a problem, to pay attention to how he solved it, and to
develop ways of keeping work organized.
Keep going...
Solving problems is not just about finding answers. It's also about developing
methods, comparing strategies, and figuring out ways to keep track of ideas.

Numbers Down the Street
Math is all around us. Encourage your child to notice the ways numbers are used in
the world — street numbers, apartment numbers, phone numbers, bus numbers, clocks,
rulers, scales, money. Wonder with your child about the ways numbers work, raise
questions, make predictions, and seek answers.
Here's what you do:
When walking down the street, ask your
child to guess what will be the number on the
next building you pass. Look for patterns and
systems in the ways buildings are numbered.
Help your child think about why they are
numbered in these ways — odd and even
numbers on different sides of the street,
skipped numbers, and sudden jumps to a new
hundred. Make predictions about where a
large number will show up on a building.
Check by looking on a map or going there.
Another thing to do while walking down the
street is to predict and check distances.
How many big steps will it take to reach the corner?
How many little steps?
Check to see.
Use the results to make a more informed prediction of the next distance.
As you collect this information, encourage your child to think about the following:
What conclusions can be drawn about the information?
How do big steps and little steps relate in size to each other?
How might they relate to standard units of measure like feet and yards?
Keep going...
Shopping with your child is a great opportunity to include math in your everyday
routine. Ask your child to help you predict what the total grocery bill will be. He can
estimate the cost of each item you choose and keep a running total in his head. For
example, something that costs $2.95 can be rounded to $3.00. Something that costs
$1.29 can be rounded to $1.00. Have your child compare the estimate to the actual bill.

Numbers Down the Street
How close was the estimate? Encourage him to try to make his estimate closer and
closer to the actual bill each time you shop together.
By involving your child in math through everyday activities like walking down the
street and shopping, he will learn how math is relevant, helpful, and meaningful. And, of
course, your child will also build and refine important math skills.

