Multiplication
(Games:

ow VWe Made and

Used Them

eachers introduce multiplication in kinder-

garten and thefirst two gradesin the form of

word problems such as the following: “I
want to give 2 pieces of chocolate to each person
in my family. There are 5 people in my family.
How many pieces of chocolate do | need?” Chil-
dren usually use repeated addition to solve such
problems, as Carpenter et al. (1993) and Kamii
(2000) describe. By third grade, however, many
children begin to use multiplication as they
become capable of multiplicative thinking (Clark
and Kamii 1996).

Some educators think that teachers should teach
for understanding of multiplication rather than for
speed. This probably is areaction to teachers’ com-
mon practice of making systematic use of timed
tests without any reflection, for example, about the
relationship between the table of 2s and the table of
4s. In our opinion, children should have an under-
standing of multiplication and should develop
speed. With our advanced third gradersin aTitle |
school, therefore, we have been using games
instead of worksheets or timed tests after the chil-
dren have developed the logic of multiplication.
The results have been encouraging. Toward the end
of the school year, when the children had played
multiplication games for several months, we gave a
summative-evaluation test consisting of one hun-
dred multiplication problems to finish in ten min-
utes. Every child in the class except one (who made
two errors) wrote one hundred correct answers
within thetime limit. This article describes some of
the games we used, how we modified commer-
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cially made games, and what we learned by using
them.

Seven games are described under three head-
ings: agame involving one multiplication table at a
time, games involving many multiplication tables
and small but increasing factors, and games requir-
ing speed.

Rio isagame that is best played by three children.
If there are four players, turns come less frequently,
and children will be less active mentally. Rio uses
ten tiles or sguares made with cardboard, fifteen
transparent chips (five each of three different col-
ors), and a ten-sided number cube showing the
numbers 1-10. For the table of 4s, for example, we
wrote the ten products (4, 8, 12, 16, 20, 24, 28, 32,
36, and 40) on the tiles. These tiles are scattered in
the middle of the table, and each player takes five
chips of the same color.

The first player rolls the number cube, and if a
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Children practice a multiplication game.

5 comes up, for example, he or she puts a chip on
the tile marked “20” for 5 x 4. The second player
Easy products and increasingly greater factors then rolls the number cube, and if an 8 comes up,
he or she puts a chip on 32 for 8 x 4. If the third
player rolls a5, the tile marked “20" aready has a

! 2 3 4 ° 6 ! 8 o chip on it, so the player must take it. The third

1 1 5 3 4 5 player now has six chips and the first player has
four. Play continues in this way, and the person
who plays al his or her chipsfirst is the winner.

2 2 4 6 8 10 This is a good introductory game, and most
third graders begin by using repeated addition

3 3 6 9 1215 rather than multiplication. Asthey continue to play
Rio, finding products when multiplying by 2 and

4 4 8 12 16 20 10 becomes easy. The next products that they mas-
ter are multiples of 5 and 3. Multiplying by 6, 7, 8,

5 5 10 15 20 25 and 9 is much more difficult. The next category of
games is more appropriate after thisintroduction to

5 all the tables.

-

8

9 Figure 1 shows easy products of factors up to 5.
When children know these products very well,

teachers can introduce factors up to 6, 7, and so on.
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Examples of games in this category are Salute,
Four-in-a-Row, and Winning Touch.

Salute

In Salute, three players use part of a deck of play-
ing cards. At first, we use the twenty cards A-5 and
remove all the others (6-K). Ace counts as one.
Later, we use the twenty-four cards A—6, then A—7
(twenty-eight cards), and so on.

The dealer holds the twenty cards A—5—or forty
cards if two decks are used—and hands a card to
each of the two players without letting anyone see
the numbers on them. The two players then ssimul-
taneously say “Salute!” asthey each hold a card to
their foreheads in such a way that they can see the
opponent’s card but not their own. The dealer, who
can see both cards, announces the product of the
two numbers, and each player triesto figure out the
factor on his or her card. The player who
announces the correct factor first wins both cards.
The winner of the gameis the player who has more
cards at the end. (We decided that the dealer should
hold the deck because when the cards were dealt,
the players confused their “winnings’ with the
cards they had yet to use.)

When this game becomes too easy, children can
use cards up to 6, 7, and so on, as stated earlier.

Four-in-a-Row

Thisisatwo-player game that uses a board such as
the one in figure 2a, eighteen transparent chips of
one color, eighteen transparent chips of another
color, and two paper clips. Each player takes eigh-
teen chips of the same color to begin the game. The
first player puts the two paper clips on any two
numbers at the bottom outside the square, such as
the 4 and the 5. The same player then multiplies
these numbers and puts one of his or her eighteen
chips on any 20 because 4 x 5 = 20.

The second player moves one of the two paper
clips that are now on the 4 and the 5. If the second
player moves one of them from 4 to 3, this person
can place one of hisor her eighteen chipson any 15
because 3 x 5 = 15. On every subsequent turn, a
player must move one of the two paper clips to a
different number. Two paper clips can be placed on
the same number, to make 5 x 5, for example. The
person who is first to make a line of four chips of
the same color, verticaly, horizontally, or diago-
naly, is the winner.

The reader may have seen a Four-in-a-Row
board such as the one in figure 2b. This board is
not ideal because some children use only the fac-
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tors up to 4 or 5. The board in figure 2a is better
because it does not involve easy factors such as 1
and 2 and more difficult factors such as 7, 8, and 9.
The range of factors from 3 to 6 is more appropri-
ate at the beginning because it focuses children’s
efforts on afew combinations at the correct level of
difficulty. When the board in figure 2a becomes
too easy, teachers can introduce factors 3-7 and a
new board made with appropriate products.

We randomly scattered the numbers on the
board in figure 2a and chose them in the following
way. The board includes ten combinations of fac-
tors 3-6 because there are four combinations with
3(3x3,3x%x4,3x5,and 3 x 6), three combina-
tionswith 4 (4 x 4, 4 x 5, and 4 x 6), two combi-
nationswith 5 (5 x 5 and 5 x 6), and one combina-
tion with 6 (6 x 6). Because the board has thirty-six
(6 x 6) cells, each product can appear three times
and six products can appear more than three times.
We usually use the more difficult products for the
remaining cells, such as 36, 36, 30, 30, 25, and 24.
(We omitted the combinations 4 x 3,5 x 3, 5 x 4,

Four-in-a-Row boards

24 9 |20 |15 (30 | 18

12 {30 [ 25 [36 |24 |16

36 |15 9 |18 |20 | 36

16 |36 |30 (25 |12 | 30

12 {20 [ 25 |15 |24 | 36

24 116 | 30 9 |25 | 18

(a) A Four-in-a-Row board with factors 3-6

15 |16 |18 |20 |21 |24

25 (27 |28 |30 |32 |35

36 |40 |42 |45 (48 |49

54 |56 |63 |64 |72 |81

1 2 3 4 5 6 7 8 9
(b) A common Four-in-a-Row board
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(b) Winning Touch to 7

6 x 3,6 x4, and 6 x 5 from this consideration
because 4 x 3, for example, was the same problem
as 3 x 4 to our students.)

Winning Touch

Figure 3a shows the board for Winning Touch to 6
and figure 3b shows the board for Winning Touch
to 7. These boards are modifications of a commer-
cially made game called The Winning Touch (Edu-
cational Fun Games 1962). This ready-made game
involves al the factors from 1 to 12 and uses a
much larger (12 x 12) board than the boards in
figure 3. A chart on the inside of the cover shows
all one hundred forty-four products, and the
instructions in the box advise the playersto consult
this chart when they are unsure of a product.

We took the chart out of the game because it
motivates children not to learn products. When
children can look up a product quickly, they are
deprived of an opportunity to learn it through the
exchange of viewpoints among the players. The
second modification we made was to eliminate fac-
torsless than 3 and reduce the range of factors. For
example, when we made the board for factors from
3 to 6, we called it Winning Touch to 6 (see
fig. 3a). As the class became ready to move on to
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more difficult factors, we made new boards and
called them Winning Touch to 7 (see fig. 3b), and
so on. We eliminated factors greater than 10, as
well as 10, from the game.

Two or three people can play this game. Win-
ning Touch to 6 uses sixteen tiles, on which are
written the sixteen products (9, 12, 15, and so on)
corresponding to the columns and rows. All the
tiles are turned facedown and mixed well, and each
player takes two tiles to begin the game. The play-
ers look at their two tiles without letting anyone
else see them.

The first player chooses one of his or her tiles
and placesit in the square corresponding to the two
factors. For example, 25 must be placed in the col-
umn labeled “5” that intersects the row labeled “5.”
The first player then takes one tile from the face-
down pile to have two tiles again. The players take
turns placing one tile at atime on the board. To be
played, atile must share acomplete side with atile
that is already on the board. Touching a corner is
not enough. For example, if the first player has
played the tile marked 25, the only products that
the second player can use are 20 and 30.

If a player does not have a tile that can be
played, he or she must miss aturn, take atile from
the facedown pile, and keep it in his or her collec-
tion. In other words, the player cannot play thistile
during this turn. The person who plays al his or
her tilesfirst isthe winner. If aplayer putsatile on
an inappropriate square, the person who catches
the error can take that turn, and the person who
made the error must take the tile back.

When the students are fairly certain about most
of the products, it is time to work for mastery and
speed. The next section discusses Around the
World, Multiplication War, and Arithmetiles.

Around the World

In this whole-class activity, the teacher shows a
flash card and two children at a time compete to
see who can give the product of two numbers
faster. To begin, thewhole classis seated except for
the first child, who stands behind the second child
to compete. The winner stands behind the third
child, and these two wait for the teacher to show
the next flash card. The child who wins stands
behind the fourth child, and so on, until everyone
has had a chance to compete. If the seated child
beats the standing child, the two exchange places,
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and the winner moves to the next person. A child
who defeats many others and makesit to the end by
moving from classmate to classmate is the cham-
pion who has gone “around the world.”

Some teachers feel that Around the World bene-
fits only students who already know most of the
multiplication facts. When used skillfully, how-
ever, this game can motivate students to learn more
combinations at home.

Multiplication War
War is a simple game that uses regular playing
cards. In the traditional game, the cards are first
dealt to two players, who keep them in a stack,
facedown, without looking at them. The two play-
ers ssmultaneously turn over the top cards of their
respective stacks, and the player who has the
greater number takes both cards. The winner of the
game is the person who wins the most cards.
Multiplication War is a modification of War. We
begin by using cards up to 5 and later add the 6s,
7s, 8s, and 9s gradually. After dealing the cards, the
two players ssimultaneously turn over the top cards
of their respective stacks, and the person who
announces the correct product first wins both
cards. The winner of the game is the player who
collects the most cards. It is up to the two players
to decide, before beginning the game, what hap-
pensin case of atie.

Arithmetiles
Thisisamaodified version of acommercially made
game caled Arithmechips (Lang 1990). Arith-
mechips uses a board that has a grid of eighty-one
(9 x 9) sguares and one hundred fifty-six chips.
Most of the chips have a multiplication problem on
one side and the corresponding product on the
other side. To begin the game, eighty chips are ran-
domly placed in every square of the board except
the one in the middle marked “X,” with the prob-
lem side up. The players win chips by jumping
over one chip at a time, as in Checkers, reading
aloud the problem on the chip they just jumped,
stating the answer, and turning the chip over to ver-
ify the answer. If the answer is correct, the player
can keep that chip.

We modified this game and called it “Arith-
metiles.” We made the following modifications:

e Eliminating factors of 0, 1, 11, and 12

Introducing the requirement of speed

e Eliminating the possibility of “self-correction”
by not writing a product on each chip
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Possible jumps in Arithmetiles
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(a) The eight possible jumps at the
beginning of the game
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(b) Possible moves involving one
or more jumps

e Eliminating the requirement of having to read
the problem aloud before stating a product
 Introducing levels of difficulty

Arithmetiles is a three-player game played with
a9 x 9 grid that has an “X” in the middle. The
game requires eighty problems because players
must fill all the squaresin the grid except one with
tiles that have multiplication problems such as
6 x 7 on them. But because there are only sixty-

four combinations of the factors 2—9, sixteen prob-
lems must appear on more than onetile. We use the
following more difficult combinations on the six-
teentiles: 6x6,6%x7,6x8,6%9,7%x6,7x7,
7x8,7x9,8%x6,8x7,8x88x9,9%x6,9%x7,
9x8,and9x09.

The eighty tiles are placed, facedown, on all the
squares except the one marked “X.” The first
player may play any one of the tiles marked in
black in figure 4a and jump over atile into the
empty cell marked “X,” vertically, horizontally, or
diagonally. He or she quickly turns over the
jumped tile and announces the product. If the other
two players agree with the product and the speed
with which the player announced it, the first player
can keep the jumped tile. If the product isincorrect,
the person who was first to correct it can keep the
tile in question. If the other two players agree that
the first player gave the answer too slowly, the
jumped tile is returned to the grid and the turn
passes to the next player.

The X cell isfilled after the first play. The sec-
ond player can choose any tile that he or she wishes
to jump verticaly, horizontally, or diagonally into
the vacated cell. Play continues in this manner, as
in Checkers. The person who collects the most tiles
is the winner.

Asfigure 4b shows, making two or more jumps
is possible. To make multiple jumps, a player must
keep his or her hand on the tile while stating the
first product and every subsequent product.

Teachers can make Arithmetiles more difficult
by eliminating the sixteen easy products of 2-5
that appear in figure 1. In this version, we are left
with only 64 — 16 = 48 combinations of factors. To
have eighty problems, players must use most com-
binations twice and some combinations only once.

Motivation to learn the multiplication tables must
come from within the child. The teacher has much
to do with the development of this mativation,
however. Toward the end of the year, our students’
desire to beat the teacher in Multiplication War and
Arithmetiles inspired them to learn the tables. A
similar motivation was to beat the “stars’ in the
class. When many students knew the tables rather
well, the teacher began to challenge as many
groups as possible every day. She briefly played
with one group, left the students to continue play-
ing by themselves, and went on to the next group,
asking, “Who's going to beat me today?’ Some
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students made flash cards to practice at home, and
afew were observed quizzing each other with flash
cards on the bus during a field trip.

The children were motivated to learn the multi-
plication combinations because the games were
fun and had alot of variety. There was no coercion,
timed tests, or the threat of abad grade. Of course,
the teacher explained how this knowledge would
help in fourth grade, but students largely ignored
such talk about next year. When the teacher played
every day with small groups of children, they
received a stronger message: that games are impor-
tant enough for the teacher to play.

What about the games was fun to athird grader?
Students made decisions every day about which
game to play and with whom. Deciding whom to
play with was especialy a “big deal.” Students
who had mastered many of the combinations
wanted to play against someone at the same level.
Those who were not fluent wanted to play against
someone at their level so that they sill had a
chance of winning. A difficult game such as Arith-
metiles was not popular with the slower students.
They tended to choose games such as Winning
Touch, which did not penalize them for lack of
speed.

The teacher’s role was considerable in giving
choices and maximizing learning. We deliberately
introduced the more difficult factors one at atime.
For example, when we introduced 6 asamultiplier,
we played Winning Touch to 6, Four-in-a-Row to
6, Multiplication War with cards only to 6, and
Salute, also with cardsto 6. We played these games
over atwo-week period using factors up to 6. After
that, we focused on factors up to 7 for about a
week, then factors up to 8 and 9.

After amonth, when the students had played al
these games at four different levels of difficulty, the
teacher began to announce on some days that
everyone had to play a game with sevens or that
everyone had to play Winning Touch at their “just
right” level. She also introduced other games such
as PrimePak (Conceptual Math Media 2000) and
Tribulations (Kamii 1994). The children also bene-
fited from whole-class discussions of strategies. In
one of the discussions, for example, one child said
that multiplying any number by 8 is easy if “you
doubleit and doubleit and doubleit,” meaning that
8 x 6 can be done easily by doing 2 x 6 = 12,
2x12=24,and 2 x 24 = 48,

As the year progressed, the students selected
appropriate partners and games. Some stuck with
the same game for along time; they needed timeto
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develop comfort with certain combinations. Every-
one learned the multiplication combinations and
enjoyed doing so.
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