In the pages that follow, you will find a variety of math manipulatives & games you can
make and play at home to augment in-school and tutoring instruction. Pages 3-15 come from
Wendy Petti's website http://www.mathcats.com/ which I highly recommend. Where noted, I
have added to her ideas and included examples or reproductions.
Pages 16-19 include a number of games I use with students, and page 20 is a list of good
online resources for more ideas and printable worksheets.
In order to create your toolkit, consider purchasing the following materials:
1) File box

A file box can hold all of your math tools, including an egg carton and a small dry erase board!
I like the file boxes that have a storage place on the lid or below where you can store Dap
Tacky, glue sticks, scissors, tape, etc.
2) Small (8.5x11) dry erase board (magnetic if available) & markers (dry & wet erase).
3) Card stock & Cardboard
4) Self-laminating sleeves (10-pack)
5) Dap Tacky
6) Glue Stick, tape, magnetic tape
7) Scissors
8) Ruler
9) Crayons/markers/pencils
10) Egg Carton
11) 3x5 index cards (multiple colors)
12) Snack & small ziplock baggies
13) Composition book (as a math log for solving problems & reflecting on learning)
You can also keep a virtual toolbox on your computer! Bookmark helpful math websites in a
folder and keep this folder visible. Rotate math websites as your homepage as reminders to
practice!
Wendy makes additional suggestions for what to include in your math toolbox!
See my website roots2learning.com for current updates on math instruction and links to
learning!

A Math Toolbox in Every Home
by Wendy Petti of Math Cats

What are some

Big Ideas

in the creation of math manipulatives by students?

 Creating manipulatives is empowering: It gives a feeling of:
o ownership,
o independence, and
o resourcefulness.
 It can be a creative process.
 Students apply math skills when planning, measuring, and making efficient use of
resources. The more they practice measuring precisely for meaningful purposes, the
better they get at it.
 The process can build real world connections, with a sense that math is everywhere and
that everyday items have hidden potential as math tools.
 Units of measurement are a convention, but students can measure creatively for their
own purposes.
 Students can create their own units of measurement.
 Objects can represent one unit or a group of units (such as 10 or 100).

 Manipulatives can resemble a specific type of item or a specific value; they can also be
an abstract representation. (For instance, a dime doesn't look like it is worth 10
pennies.)

 Students often engage in cooperative learning and sharing.
 Students of any age can make manipulatives, starting with cutting or decorating simple
objects for counting and gradually moving up to complex measurement activities.
 It gives students a chance to explore and play with the manipulatives in an open-ended
way before using them for specific math activities.

Free and inexpensive materials for making manipulatives:
free:
cardboard
styrofoam food trays from the grocery store
plastic serving dishes
(If you line them with felt, they make quiet surfaces for rolling dice.)
tissue boxes (for making 3D geometric shapes and nets)
refrigerator magnets from businesses (Cut them up and glue them to manipulatives.)
small or large boxes (Reach inside and trace the inside edges with a finger to get a 3D feel.)
books of outdated wallpaper samples
lost and spare buttons from clothing and notions stores (or students' homes)
AAA has free maps available at the end of the year
A loop of thread stretched over two pencils (or a pencil and a toothpick) becomes a compass.
nature's manipulatives – including twigs, leaves, nuts, berries
inexpensive:
paper (regular or cardstock or posterboard)
small food items: dried beans (to be marked), cereal, marshmallows, uncooked pasta
(Try tossing the pasta in a plastic bag with vinegar and food coloring to make manipulatives
of different colors. You can write numbers on the pasta, too.)
rubber liner
plastic needlepoint material
toothpicks, popsicle sticks
optional magnetic tape
ziploc bags
Try the non-profit "Re-Store" stores: www.re-store.com or www.re-store.com/other_locations.htm
Types of Math Manipulatives:
Power of Ten blocks
counters
paper clock (use bobby pins for hands!)
Cuisenaire rods
play money
3D cubes or Algeblocks (from stiff paper)
pattern blocks
dice
play store with small boxes, magazine cutouts
number tiles (for + or x)
shape puzzles
homemade measurement tools:
 A compass can be made from a loop of thread and two pencils.
 You can photocopy protractors, rulers and/or numberlines.
Make fun stand-up manipulatives from cardboard cut-outs.
Write numbers or draw pictures on them, or trim their
edges to make people, animals, or objects.

What are some

Big Ideas

in students' use of portable handmade math manipulatives?

 Manipulatives are readily available any time, any place.

 Students have a variety of math tools at their disposal at any time.
 Using manipulatives helps students to visualize concepts: making the abstract concrete
and helping students to transition from the concrete to the abstract.
 A given type of object can represent different values from one day to the next;
students can assign and record these values with a key, and make a new key each day if
they wish.
 When students have a packet of inexpensive, replaceable math manipulatives that they
can use at school and at home, this promotes the home-school connection:
o It can put hands-on math in the middle of family life. (The refrigerator can
become a math playground.)
o It can get families talking about math in meaningful ways.
o It involves parents in a new way so that they can help support the conceptual
understanding as well as skill development.
o Families can brainstorm and use an endless variety of manipulatives.
o When hands-on math becomes part of daily life, families often find more and
more ways to engage in real-life math explorations (for instance, during cooking
or shopping).
o The manipulatives are available during the summer and in later years.
Useful Techniques and Strategies:
 Think outside the box.
(For instance, you can measure on an angle to adjust proportions as needed… a
slanted 12-inch ruler will fit perfectly along 8 ½" paper for marking it in thirds.)
 Use graph paper with younger children; encourage older children to measure.
 Each student can design one small object, then gather these onto one paper and
photocopy enough class sets to have plenty of manipulatives for all.
 A steel cookie sheet makes a handy surface for using magnetized manipulatives.
 Make slits in cardboard rectangles and stand them upright, supported by small pieces at
right angles, or lay tiles of cardboard or thick paper flat on the table.
Think About It:





At what age can children make their own manipulatives?
What degree of precision should we expect at different ages?
Is it worth the time for children to make their own math manipulatives?
Is it better to use templates or to create manipulatives from scratch?

Base Ten Blocks

Color and cut out your own Base Ten blocks and use them to illustrate addition, subtraction,
multiplication, and division problems on a place value mat or board.
Materials: graph paper, crayons, posterboard, glue, scissors (optional: magnetic tape)
Color a few sheets of graph paper orange and glue them onto posterboard. Glue an uncolored halfsheet of graph paper, too. Cut the uncolored graph paper into square units. If you are using
centimeter graph paper, each square will equal one unit. If you are using ¼” graph paper, each unit
will be two squares wide and two squares long. Cut the orange sheets into 10-rods (one unit by ten
units) and 100-squares (10 units by 10 units).
Optional: Cut small pieces of magnetic tape and press a piece onto the back of each one-unit.
Press two or three pieces onto the 10-rods, and place one piece in each corner of the 100-squares.
Use magnetic Base Ten blocks on a metal board or a refrigerator; make a place value mat as shown
and tape it to the metal surface. Use non-magnetic Base Ten blocks and place value mat on a desk
or table.
To add, set up each number on the place value mat. If you have more than ten ones, trade ten of
them for one 10-rod. If you have more than ten 10-rods, trade ten of them for one 100-square.
When subtracting, if you need more tens or ones, you can trade one 100-square for ten 10-rods or
one 10-rod for ten ones.
To multiply, set up groups of equal size and then regroup. For instance, to multiply 47 x 3, set up 3
groups of 47 (with 4 tens and 7 ones in each group), then regroup 20 of the ones into 2 tens to have
14 tens in all; then regroup 10 tens into one 100.
To divide, split a large number into an equal number of smaller groups, regrouping as needed.

Roots to Learning

says:

Or create base 10 blocks, longs and ones in Word by creating a 10x10
table for the base ten, longs, and shorts. Print on different colored
cardstock. Cut out pieces and keep in a ziplock baggie. See the sample
base 10 on the next page.

Magnetic Cuisenaire Rods

Color and cut your own magnetic Cuisenaire rods and use them to illustrate addition,
subtraction, and multiplication problems.
Materials: graph paper, crayons, posterboard, glue, magnetic tape, scissors
Cuisenaire rods are rectangular rods of different colors and lengths. Use the side of a crayon to color
half-sheets of graph paper matching the rods on the diagram. Glue each sheet onto posterboard.
Cut each paper into strips of the right length along the gridlines. If you are using centimeter graph
paper, each square will equal one unit. If you are using ¼” graph paper, each unit will be two
squares wide and two squares long.
Cut small pieces of magnetic tape and press a piece onto the back of each short rod. Press two or
three pieces onto the longer rods.
To add, make “number trains” of two or more rods end-to-end. Measure each train using orange 10
rods and one smaller rod if necessary.
To subtract, start with a train of one orange rod and one smaller rod. Place a rod above this train,
lined up with its right end. See what other rod is needed to complete the train.
To multiply, make a train of one color and measure its length with orange rods and one smaller rod.
You can also make one-color “rugs.” Try to make two different rugs which have the same number of
units.
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Or you can use Word to create multiple tables of rods—a 10” rod; 9” rod; 8”
rod; etc. Print each table on different colored heavy-weight paper (I like
Astrobrights wausaupaper.com, which can be found at Target), and play as
described above. For 10” rods, make sure to set your top and bottom margins
for .50” so you have exactly 10” rods. See my example on the next page
which is a 10” rod. These are excellent for teaching fractions!

Magnetic Pattern Blocks

(see next page for instructions)

Make your own magnetic pattern blocks and use them to make colorful designs.
Materials: posterboard in six light colors, ruler, protractor, pencil, magnetic tape, scissors
You will be drawing rows of pattern block shapes to cut out. For most of the shapes, you will not need to
measure angles at all; four of the shapes use 60 degree angles, and the spacing of the rows ends up being
7/8 inch. Squares with 90 degree angles can also be drawn with just a ruler. Use pale shades of posterboard
so that you can see your patterns clearly. Choose a different color for each shape.
Draw the patterns:
Square: Place your ruler at the bottom left edge of the posterboard and mark off each inch. Mark off five or
more inches along the left edge and also above your last bottom-edge mark. Connect these marks to make
several parallel lines, one inch apart. Mark every inch along the top line. Connect these marks with the
bottom marks to complete a grid of 1” squares.
Thick diamond (rhombus): Place your ruler at the bottom left edge of the posterboard and mark off each
inch. Place your ruler along the left edge and make six marks spaced 7/8 inch apart. Repeat above your last
bottom-edge mark. Connect these marks to make six parallel lines, 7/8 inch apart. On the lowest line above
the bottom edge, make a mark ½” from the left edge. Shift your ruler over to this mark and mark off every
inch. On the next line up, mark off every inch, starting from the left edge. On the third line up, once again
begin your marks ½” from the left edge. Place your ruler at an angle and connect your marks from each row to
the next, extending up through the remaining lines.
Triangle: Repeat all of the directions for the thick diamond. After you connect all of your marks with your ruler
at one angle, pivot your ruler and connect all of the marks at another angle, forming a series of triangles which
alternate between right-side-up and upside-down.
Trapezoid: Place your ruler at the bottom left edge of the posterboard and mark off a pattern: 2”, 1”, 2”, 1”,
and so on. Place your ruler along the left edge and make six or more marks spaced 7/8 inch apart. Repeat
above your last bottom-edge mark. Connect these marks to make several parallel lines, 7/8 inch apart. On
the lowest line above the bottom edge, make a mark ½” from the left edge. Shift your ruler over to this mark
and mark off this pattern: 1”, 2”, 1”, 2”, and so on. On the second line up, mark off the same pattern as you
did on the bottom edge (2”, 1”), starting from the left edge. On the third line up, once again begin your marks
½” from the left edge and mark off the pattern of 1”, 2”. Continue in this way until you have marked each line.
Connect the marks between each row and the next to get rows of trapezoids which alternate between rightside-up and upside-down.
Hexagon: Repeat all of the directions for the trapezoid, but draw lightly. Erase every other horizontal line
segment (the dotted lines in the diagram) and you will have staggered rows of hexagons.
Thin diamond (rhombus): Place your ruler at the bottom left edge of the posterboard and mark off each inch.
Place your protractor over the last mark and measure a 30 degree angle. Measure another 30 degree angle
from one of the other marks, at least several inches away. Use your ruler to connect the marks to draw the
two angles and extend these angled lines for about 6 inches. Carefully mark off each inch along these slanted
lines. Connect each pair of marks to draw a series of parallel lines; they will be slightly more than ½” apart.
On the top line, mark off every inch from the intersections. Connect these marks with the bottom-edge marks
to draw lines parallel to the two angled lines, forming rows of thin diamonds.
Cut and use:
Carefully cut out each set of patterns. Cut small pieces of magnetic tape and place one piece on each shape.
Use the pattern blocks to make designs on a metal board or a refrigerator. You can make tessellating patterns
(patterns which repeat with no empty spaces) or you can build a design around a hexagon which has six lines
of symmetry. Or see if you can use the pattern blocks to create geometric animals, people, or scenes.

Magnetic Multiplication Grid

Make 100 magnetic number squares and use them on a metal grid to practice the
multiplication facts up to 10 x 10.
Materials: posterboard, ruler or yardstick, pencil, colored marker, magnetic tape, scissors, metal
board, permanent marker, small container
Use your ruler to measure and draw 100 one-inch squares in a 5” by 20” grid on the posterboard.
Cut the squares apart carefully.
Use a marker to number your squares, beginning 1 – 10. Number the second 10 squares counting
by twos: 2, 4, 6, 8 and so on. Number the next 10 squares counting by threes. Continue this way
until you number the last 10 squares counting by tens.
Cut ¼” lengths of magnetic tape, peel off the backing, and press one piece of magnetic tape to the
back of each square. Store your number squares in a small box or plastic container.
Now, make a multiplication board. Draw a grid on a metal board with permanent marker, or else
draw your grid on large paper and tape it to your refrigerator. You’ll need an 11 x 11 grid of 1
¼” squares. Place an X in the top left square. Fill in the top row and the left column with the
numbers 1 – 10. See how fast you can fill in the 100 empty squares with your 100 number
squares. The more you play, the faster you get!

Alternate Multiplication Grid
From

Roots to Learning

Materials:
Two 8.5”x 11” cardboard (from the back of a pad of paper) pieces or the same size heavy
cardstock
Dap Blue Stik Reusable Adhesive
Gluestick
White paper
Exacto-knife or scissors
Plastic zip baggie
Clear plastic zip folder or 2 pocket folder

Instructions:
1) Create a 10 x 10 grid table in Word
2) Leave one grid blank except for the top row and left-hand column; number these across and down
with numbers 1-10 (as seen in picture above)
3) Print this grid on white paper or heavy cardstock
4) Fill in the other grid with numbers 1-100
5) Print this on either white paper or heavy cardstock
6) Glue the blank grid to the cardboard
7) If you printed the grid with numbers on cardstock, just cut out all the numbers; if you printed it on
white paper, glue to the cardboard, wait until it dries, and then cut out with an exacto-knife or scissors.
8) Place all the numbers and DAP tacky in a baggie for storage
9) You can store the game board & baggie in a 2 pocket folder, or a clear plastic zip folder/sleeve
9) Play multiplication game by pulling a number from the baggie and placing on the correct space on grid.

Egg Carton Math

3 groups of 4

3 x 4 = 12

4 groups of 3

4 x 3 = 12

Use an egg carton to help you multiply as you sort small objects into groups.
Materials: egg carton, small objects (beads, beans, cereal), containers, thick paper cut into 20
cards, marker
Number two sets of cards from 1 – 10 and place them in a container. Place each kind of small
object into its own container. Pull two cards from the container number container. You’ll use
the egg carton and the small objects to multiply these two numbers together.
Let’s say the two cards are 5 and 6. You can say “5 times 6” or “5 groups of 6.” Use five
sections of the egg carton and place 6 objects in each section. You can count 6 objects into
the first section, then 6 objects into the second section, and so on. Or you can pass them out
one at a time, the same way you might deal cards in a card game: put one object into each of
five sections, then put another object into each sections, until you have placed six objects in
each section.
You can reverse the order of the same two cards and say “6 times 5” or “6 groups of 5.” Now
use six sections of the egg carton and place 5 objects in each section.
Did You Know? An egg carton is a 2-by-6 “array” (an orderly arrangement of objects in rows
and columns).

Math Games & Resources for 2nd-4th grades.
Suggested by

Roots to Learning

In addition to the many manipulatives you can make, there are a number of games you can
create from scratch or from online sources. Here are some I use with students that I
particularly like!
I. Multiplication, Place Value & Money Games with Dice
A) Purchase a set of Math Dice (they can be found at Staples or at www.thinkfun.com).
Included in the kit are 3 regular die and 2 12-sided die. Googol Learning also has a
great dice kit as well.
B) There are a number of games you can play with the dice, instructions are included.
Here are some ideas I have used:
1) PLACE THE VALUE (up to hundreds place)
a) Using the 3 regular die, shake and role one die at a time.
b) The first roll is the hundreds place; the second is the tens place; and the third
is the ones place.
c) After each roll, ask, “How many hundreds/tens/ones?”
d) When all three have been rolled, have the student say the number, then write
the number.
e) Then have the student write the number in expanded form.
f) Take turns playing and compare numbers with greater and less than signs;
keep track of numbers rolled each turn and add up at the end to see who has
the greatest number.
2) HIGH NUMBER TOSS from EveryDay Math:

http://www.keyschool.org/documents/Grade%20Four%205%20Place%20value
%20High-Number%20Toss.pdf
3) MULTIPLICATION DICE
a) You need the dice and either a sheet of paper or small dry erase board with
markers for this.
b) Using either two of the regular dice or the two 12-sided dice, toss one and
draw this many large circles—these are your groups.
c) Toss the other die and draw this many shapes (stars, dots, x's) inside each of
your circles.
d) Ask the student, “How many groups of (stars, dots, x's etc.) do you have?”
e) Ask the student to write the multiplication problem (groups times shapes) and
solve.
4) MONEY DICE GAME
f) Print out the money dice from:
http://www.education.com/worksheet/article/play-dice-coin-counting/
g) Put together as directed and then toss, add, subtract!
h) Use with shopping tags to see who can get the closest to the amount on the
tag—practice estimating, rounding, subtraction and addition. Find tags below:

II. More Place Value Instruction
A) In addition to the game above, if your child is having trouble with place value, create
a place value board in Word with three columns for hundreds, tens and ones places,
and multiple rows. This is especially helpful when students are having trouble staying
in the right column when adding or subtracting. I find graphing paper, even the
larger size, to be too small for children. You can make your own in Word and
manipulate them to suit your needs; color code the different place values in Word or
with highlighters. See examples below.
Operation (+/-)

Hundreds

Tens

(Leave blank for
carrying/regrouping)

1

3

6

9

2

1

9

0

+
3

H

T

O

H

T

O

Ones

H

T

O

III. MULTIPLICATION GAMES
A) Googol Learning (http://www.googolpower.com/content/free-learningresources/worksheets) has some great math activities in the form of worksheets and
manipulatives. I particularly like their multiplication card game which can also be
augmented by you by creating new problems on cardstock, as there are not many
multiplication facts in their version. It is a great learning tool because it is played
like memory and there is a lot of repetition involved, so it makes learning math facts
fun.
B) They also have a Times Table Chart which the student needs to fill in. You can use
this as a beat the clock activity.
C) Finally, check out Scholastic's multiplication bingo game
(http://www.scholastic.com/resources/article/multiplication-bingo); you can easily
create your own bingo game, and play by calling out a number, if the student has it,
he/she must come up with a multiplication problem for that product. (I also play this
using addition and subtraction). When he/she gets the equation, then his/her card can
be marked. The first person with all spaces filled in a row, column or diagonally
wins.
IV. TELLING TIME GAMES
A) Clock Bingo: download the game from
http://www.superteacherworksheets.com/time/clock-bingo.pdf
B) Clock Solitaire:
1. Use 3x5 index cards to create the time cards. Cut in half and label each card
(total of 15 cards):
a) 5, 10, 15, 20, 25 30 minutes after
b) 25, 20, 15, 10, 5 minutes to, half past
c) quarter to
d) quarter after
e) o'clock
2. For the clock face, you can trace a large circle on 8.5x11”cardstock, laminate
and use a wet erase marker to mark the times; or use the table top and create
number cards, 1-12; or use a medium sized dry erase board.
3. Shuffle the cards and place face down,
4. The student picks a card and places in the correct position on the clock.

C) Interactive Clock: http://resources.oswego.org/games/ClassClock/clockres.html

V. Other math activities and ideas from online sources:
A) Any Time Math from The Key School. Many of these activities come from
Everyday Math curriculum: http://www.keyschool.org/documents/Any%20Time
%20Math%20Games%20&%20Activities%20Introduction.pdf
B) Highly recommended lesson plans from the University of North Carolina at Chapel
Hill:http://www.learnnc.org/search?
tag=arithmetic&area=lesson+plans&mode=browse&ref=nav
C) Math Cats Idea Bank: http://www.mathcats.com/grownupcats.html#ideabank This site
has not been updated regularly, so some links may no longer work.
D) A variety of math worksheets: http://www.superteacherworksheets.com/ and
http://www.edhelper.com/math.htm
E) http://www.coolmath4kids.com Interactive online games
F) http://www.beaconlearningcenter.com/WebLessons/ Interactive online lessons
Add sites you find and ideas here:

