Fill Five I

~ Counting on one, two, or three

Purpose How to Play

This game reinforces the count-on-1, -2, and -3 The aim is to fill five trains with counters or linking cubes.

strategy for addition. Dot arrangements are used e Players sit at opposite ends of the game board.
to help students progress from simple count-all _
. . . . * The first player rolls all three number cubes and
strategies. In this game the highest possible sum
, chooses one dot cube to add to the numeral cube to
is seven.

make a number that fills a train on his or her end of

th board.
Materials € game poar

Each pair of players will need

e A ‘Fill Five’ game board (page 10) as

shown below.

e Two (2) number cubes made from blank
wooden cubes. Each cube should show

domino dot patterns to represent 1, 2, 3,
1, 2, and 3. Example: Bianca rolls 4 on the numeral cube and 2 and

3 on the dot cubes. She can make 6 (4 + 2) or 7 (4 + 3).

* One (1) number cube showing the numerals
2. 3,4, 2, 3, and 4. This can be made from a ¢ The player fills the matching train on his or her end
blank wooden cube. l of the game board, using counters or linking cubes

_ -of two different colors to show the two numbers

Each player will need combined. if both matching trains have been filled,

o Thirty (30) counters or linking cubes (fifteen the player misses a turn.

each of two colors). ¢ The other player has a turn.

* The first player to fill all five trains is the winner.

Reading the Research

[TTT)

T

Studies have shown that first graders, including those who
are learning disabled or do not speak English as their first
language, may calculate single-digit sums more readily

if they are taught counting-on strategies in a conceptual
way (Fuson & Secada, 1986; Fuson & Fuson, 1992).

[ l ==
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< Before the Game

“Gather the students on-the floor-around-the game board. Demonstrate the rules by

playing a game with a volunteer as your opponent "After each roll of the number B e
*cubes, calculate the total aloud by startrng wrth the numeral’ and countrng on the - .

G number of dots. In thrs way, the players erI always count on 1 2 or?3.

Durlng the Game

-:-Look for students who: count out the first number then count on the second
These students are using an rneffrcrent count-all strategy Encourage them 1o say
the greater number first then‘ count on the second number o obtarni"he total.

remarnlng, ark‘ questlons such a What
numbers could "you roll to g/ve“_‘that total? Elr
students understand that there is’

“'When a\_player'has one "empy trai

"several responsesz Do the

_ ore than one olutron7 Can they grve aH the
combrnatrons 1nc|udrng those“ hat are. not possrble W|th 1 hese number cubes ‘

For example a student who needs a total of 16may say, I could get 3 and3
or4 and 2 but { can’t get 5 and 1, ‘because there is no 5.

Ike to roll

“EEAsk students to roll the numeral cube first then ask what they wou
on the dot cubes to obtain the number they need ‘

| After the Game

Call upon the students to say some numbers that are less than thrrty but greater :
Ethan ten Write these on the faces of a blank cube Roll the cube together witha -
~ Afdot cube from the game lnvrte the students to calculate the total, for example,

1I rolled 14 and have 2 more What is 14 plus. 27 Encourage those students
ivwho gave a correct answer to share how they frgured it out. Repeat thls
‘questlonmg for other rolls. Put the cubes away and ask S|m|lar questrons about
numbers less than thrrty that are not'on the cube for example I had 24 and

I got 3 ‘more, how. many would 1 have ln aII? ‘

H Beyond the Game

ey

The students can play ‘Fill Flve Agaln using the game board on page 11

. ~.(|Ilustrated) In th|s game, the hrghest possible tota! is elght The players need the

dot cube from the previous actrvrty and another number cube made from
a blank. wooden cube showrng the’ numerals 3, 4 5 3, 4, and 5.

IO
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2 players

Purpose

This game reinforces mental strategies for
: addition and subtraction. More specifically,
oo students are required to count on and count

back 1 or 2 to given numbers. How to Play

¢ . The aim is to collect the greater number of cards by
Ul Materials A i
completing correct counting sequences.

Each pair of players will need

The cards are shuffled and dealt face down into two
e A ‘Nearby Numbers' game board (page 14) equal stacks.

as shown below. e The first player draws the top card from his or her

* One (1) set of numeral cards. Copy page 15 stack and positions it correctly in one of the incomplete

as shown below. Cut out and [aminate the counting sequences on the game board.

cards to make one set.
Example: Sam draws a card showing 6. He can place it

B : in the third, fourth, or fifth sequence.
Nearby Numbers i

¢ The other player has a turn.

6 -—\ ¢ The player who completes a correct counting sequence

|

by placing the last card in that sequence removes all

the cards in that row.

Nearby N

4

* These cards are turned over and added to the bottom

of the player's stack.

» The player with the greater number of cards after a

given time is the winner.

o Alternatively, a player loses the game when he or she
has no cards remaining.

Reading the Research

o[ [a~ =]

(N[ o o] lon]
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i
i
§
§
|

T e . Encourage students to share their thinking. Studies

indicate that peers can help each other to progress
from using simple ‘count-all’ strategies to more efficient
strategies (Noddings, 1985).
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Before the Game

ake transparencres of the ’Nearby Numbers game board and numeral cards

Explain and demonstrate the rules of the game on the overhead prOJector then

divide the class |nto two teams. Invite a repre :‘ntatlv  fron each team to play the

game on the overhead pro jector. The representatrve» ca 1 ¢ ll upon other members

of their team to offer suggestrons for where to place cards. g

o f,{.f.Durlng' the G: amei

Watch for students who frnd the number before and ’the number atter " by
countlng from on These students are not usrng mental computatron to. solve the

problem bec use they:have no' "yet realrzed that the countlng sequence is a chaln
that can be broken You may be able to find other students to model strategies,
such as usrng a known fact For example a student may say, I can put a 7 here
because 5 plus 2 equals 7 Ask questrons such as, Where are all the spaces 9

,~'~_p;‘\fcould be placed7 How do you know? e e

After the Game

lnwte the students to share strategies they used to wrn the game For example

f a student might say; When Isaw there was more than one space to place a
e card I always placed it in the row that had less cards Also some students -

’may have noticed that there is only one num _ral card for 3 and ‘for 11. Althoughl
that either of

rt aIso mear

this means that there rs oy one space for 3 or’

these could easily be the last card’ used to complete a sequenc ‘

Beyond the Game

A

——l—ﬁfl() e Make a new game board as rIlustrated (left) to rnclude the teen’ numbers

= One set of numeral cards (as shown below) wrll be needed The rules are

17 1 E@ |_§
ED

e B

N I8
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How Much Moreo

Fmdmg the dn‘ference

Purpose

In this game, students find the difference
between two numbers less than seven.
Manipulatives are used to help students see that
the difference can be calculated by taking away
the part that is the same.

Materials
Fach pair of players will need

e A 'How Much More?' game board (page 30)

as shown below.

o Forty (40) linking cubes.

Each player will need

e One (1) standard, number cube showing dot
patterns 1-6 (one color for each player).

How Much More?

omy, safeld
Player One

28

How to Play
The aim is to collect ten linking cubes.

e Simultaneously, the players roll their number cubes.

 The player with the greater number calculates the
difference between the two numbers rolled. If both
players roll the same number, the difference is zero
and the players roll again.

Example: Donald rolls 6 and Emma rolls 3. Donald

calculates a difference of 3 and says, | have 3 more.

e The players check the difference by making a train of
linking cubes to match each number rolled.

e The players place the trains side-by-side and the
difference is again stated. If the player with the greater
number is correct, he or she collects the difference
and places these linking cubes on his or her side of
the game board. If the player calculates incorrectly, the
other player collects the difference.

Example: Donald makes a train of six linking cubes and
Emma makes a train of three linking cubes. Donald

states the difference again. As he is correct, he removes
the difference (three cubes) and places them on his side

of the game board.

o The first player to collect ten linking cubes is the winner.

Reading the Research

Children who use hands-on materials when learning
mathematics generally achieve greater results than those
who do not (Sowell, 1989; Suydam, 1986).

Fundamentals
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Before the Game

Before rntroducrng the game, lead a discussion to compare two numbers For
example, write 6 and 4 on the board and ask, What do you know about these
numbers? How are they the same? How are the/ d/fferent? If students say 7
that one number is blgger than the other ask, How much brgger?

lnvite two students to play the game on the ﬂoor. The 'rem'a»inder of the class can
sit or stand in a circle around the players and watch the game.

Durlng the Game

Ask students to explam therr mental computatron strategres Are they countrng
up from the smaller number or countmg down from the Iarger number? Some
students may be usrng other strategres such as usrng doubles or near doubles

“Refer to the game board and ask questions such as, How many more cubes
do you need to make 107 How many more (or Iess) do you have than

your opponent7 B

After the Game

Ask ques‘uons such as, What is the greatest number of cubes you could
collect in one turn? How? (it is possible to score 5if one srudent rolls 6 and the
other rolls 1.) How could you score one? (The p[ayers could ro]l 6 and 5,5and 4,
4 and 3, 3and2 or2and 1)

Beyond the Game

How Much More Again?

* Have the pIayers use standard number cubes that show numerals 1-6. This will
encourage them to move beyond countlng dots’ to calculate each difference.

e The students can play ’How Much More Again?’ on the game board shown on
page 31 (1Husfrated) Each player will need eight (8) counters of one color. The
aim is to arrange three counters adjacently in a horrzontal vertical, or diagonal
line. For example ifa prayer scores a difference of two, he or she places one
counter on an ava,r_‘lable 2. For each move, players must decide to build a
line or block their opponent. The first player to make a line of three adjacent

counters is the winner.

V4
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Purpose

This is an extension of the ‘Total Ten’ game
described on pages 16-19. Not only does it build
knowledge of the different combinations of
twenty, in doing so, it also strengthens students’
understanding of the ‘teen’ numbers. For
example, the game board helps thern visualize
16 as being 10 and 6 more. '

Materials
Each pair of players will need

e A ‘Total Twenty’ game board (page 42)
as shown below.

e One (1) standard number cube showing
numerals or dot patterns 1-6.

e A bucket of counters in different colors.

x| e o e e e
e[ or e o o | e ¢

|9 [ [ 5 e |9 [ [ e [ [ |1

40

2 players

How to Play
The aim is to arrange twenty counters on the game board.

e The first player rolls the number cube, says the number,

and places that number of counters on his or her side
of the game board.

Example: Ken rolls 4 and, starting from the left,
he places four counters on the game board as

shown below.

OO [ e x| %

Fe | | e | Fe | | He ||k

The other player has a turn.

Play alternates with players using counters of a
different color for each turn, until one player fills his or
her game board. If a player rolls a number that is "too
big’ to complete the game, he or she misses a turn.

Example: Debbie has 15 counters on the board. She can
roll 1, 2, 3, or 4, and place that number of counters on
the game board. She can roll 5 and win. If she rolls 6,

she misses a turn.

The first player to complete his or her game board is
the winner.

Reading the Research

For students in grades K to 2, learning to see the part-
whole relations of addition and subtraction situations is
one of their most important accomplishments in arithmetic
(National Research Council, 2001b).
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Before the Game

“Demonstrate the game on the overhead prolector Make sure students understand '
- that they must frll their game boards from the top left and that the top row must

be full before any counters are placed in the bottom row This wrll rernforce the -
idea that a 'teen’ rs ten plus another number less than ten. At various trmes ask
students how many more are needed to total twenty

Durlng the Game l_:

As you move around the class watch tor students who are about to place
counters rn the second rOw. For example suppose a student had a score of 8 and

‘rolled 4 Can that student see that 8 2= 10 plus another 2 wrll total 127

Look for students who have frllecl more than therr top lrne and ask questrons
= , such as, How many counters do you have in aII7 How do you know7 The

responses wrll vary, but some students may say, ! know I have 14 because I

_ have 10 in the top row and4 in the bottom row - that 14 in all. Follow

responses such as this by askrng how many more they need to total twenty

After the Game

Ask questlo ns suc h as, Ifl have 70 and / oet3 more how many erI I have in _‘ ;
all? Get two students to demonstrate the teens wrth their frngers One student '
holds up ten ﬁngers The other holds up less than ten frngers Ask the class how
many in all. Reverse the questlon by asklng for two volunteers o come to the

front of the class and show a teen number, for example seventeen Ask How

many more to make 207

Total Twenty Again

Beyond the Game o

e The students could play ’Total Twenty Agaln on the game board numbered
:l -20 on page 43 (lllustrated) g

. Play the subtractron version of the game The players start with twenty
counters on the board. In turn, players roll the number cube and remove that
number of counters starting from the bottom rrght-hand end of the board.

.’V_When a player has completed such a'move ask, How many counters do you
have left?

om] Jakeld
Player One

oz|6H|81|LH{9llG!|Fi|El|TIi

1H12]13]14{15[16117118]19{20
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2 players

Adding two-digt nuribers

Purpose How to Play
In this game, students are encouraged to The aim is to arrange four countersina 2 x 2 square or
discuss various mental computation strategies adjacently in a horizontal, vertical, or diagonal line.

for adding two single-digit numbers. Dot e The first player rolls the number cubes and mentally

: arrangements are used to help students progress calculates the total of the two numbers rolled.

from simple count-all strategies to more efficient )

. ) S * The player then claims the answer on the game

strategies, such as counting on and using o )

board by covering it with a counter. If the answer is

doubles or near doubles. _ :
unavailable, the player misses a turn. Several numbers

appear more than once on the game board so players

Materials ) ]
must decide which moves may be more advantageous
~ Each pair of players will need for building winning patterns or for blocking opponents.
| * An’Add ‘em Up’ game board (page 46) as Example: Mia (yellow counters) rolls 3 and 6. The game
shown below. board below shows she needs 9 and 6 to win. However,
& Two (2) standard number cubes showing dot her opponent only needs 9 to win. Mia decides to block
patterns 1-6. her opponent.

o Twenty-four (24) counters (12 of one color

| 2

[0

for each player).

®|o|& |0
~J

ol ||

w ()| o|o|O)

adjacent counters is the winner.

. 5
dh, b <, «s", - ‘ i
26108 4] [0
| 7\ 4l8l7]6] |
i 5(9]7(5|9 121511
| 10|81619 8 § « The other player has a turn.
o [121 5411163 i , .
e i e The first player to make a 2 x 2 square or a line of four
L
y

Reading the Research

Children use a small number of strategies for addition,
but teachers can learn to identify them and help children
develop procedures that are conceptually more efficient,
for example counting on from the larger addend rather

than counting all (Carpenter, Ansell, Franke, Fennema &
Weisbeck, 1993; Fuson, 1992).

44 . Fundamentals
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Before the Game |

introduce the game by asking two students to play on the overhead projector.
Each student could play for one half of the class. Members of each team may o
offer strategies for calculating the total and suggest where to place the counter

on the game board.

B »Durlng' the G _me

ldentn‘y those students who calculate the total by countmg from one. Pa|r these
students wrth others who use strategles like countmg on or usrng doubles
Thls wrll encourage them:‘to explore the possrbllrtres of more eﬁloent strategles

When a student needs only one number to torm a Ilne or square stop the game
wrandiask open questrons such as, What number do you need-to make a
square7 How could you get it? Is there another Way7 v ’

After the Game

Challenge the students to frgure out all the possrble totals.if one. of the cubes is -
showmg one. Investigations. like this often generate further questrons such as,
Which numbers are rolled the: Ieast often7 5 most often’ What are the L

poss:ble combma tlons7

Make an overhead transparency of the standard patterns shown on number
-cubes. Reveal two number- cubes at a time. Encourage the: students to share-and.=
explain strateg|es for calculatrng the total For example the numerals 5 and 4 may

generate a dlscussron such as thls TR

Samuel Ijust start at the 5 and count four more 6 7 \8 9.

Sally: I did it Ilke th/s 5 plus 5 equals 10 S0 5 plus 4 must be 9

Silas: / know double 4 equals 8 50 4 plus 5 must be 9

Add 'em \'Ip Again

Beyond the Game . .

¢ The students could play ‘Add em Up usmg two standard number cubes

141318 t*|5 21 showmg numera151 6 » : ‘

l6|1114]10}17 e The students can follow the same ules using the' ’Add em Up Agarn game

9 [12]17]13]15 board on page 47 (lllustrated) The players will need one number cube i
13{10(15] 9 |l showing numerals 7-12 and one standard number cube showing dot patterns e
PL4]12)16118] 1-6. This version of the game is ideal for students who are consistently

T counting from one to find the total. It encourages the students to start with . :

the greater number and count on the smaller amount.

i
i
|
|
i
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2 players

Purpose

This game uses dot arrangements to help

students progress from simple count-all

strategies to more efficient strategies such as

using doubles or making a ten. The students are

encouraged to discuss various mental strategies

for adding three single-digit numbers.

Materials How to Play
The aim is to arrange four counters ina2x2 square or

Each pair of players will need
adjacently in a horizontal, vertical, or diagonal line.

¢ A 'Three Sum’ game board (page 18) as
e The first player rolls the number cubes and mentally

calculates the total of the three numbers.

shown below.

e Three (3) standard number cubes showing
» The player then claims the answer on the game

dot patterns 1-6.
board by covering it with a counter. If the answer is
Each player will need unavailable, the player misses a turn. A calculator can be
used if an answer is disputed. Several numbers appear

e Twelve (12) counters (a different color for
more than once on the game board so players must

each player).
decide which moves may be more advantageous for

building winning patterns or for blocking opponents.

¢ The other player has a turn.

o The first player to make a 2 x 2 square or a line of four

Three Sum
adjacent counters is the winner.

51313 10)17 Reading the Research
12| 7 (11114]9 ‘
8151211317 The teacher should not be disappointed if a student
(i olislslio does not adopt more efficient strategies right away
611816115 & — development may be advancing below the surface at the
S rate best suited to the student (Isaacs & Carroll, 1999).
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Before the Game

Introduce the game by inviting two students to play on the overhead projector
using transparent counters. Each student could play for one half of the class.
Members of each team can offer strategies for calculating the total and suggest
where to place the counters on the game board. '

During the Game

Identify those students who calculate the total by counting all of the dots or
‘consistently use count-all strategies. Pair these students with others who use more
efficient strategies. This will encourage them to explore the possibilities.

When a student needs only one number to form a line or square, stop the game
and ask ‘open’ questions such as, You need 11 to make a square. How could
you get it? Is there another way?

After the Game

Challenge the students to figure out all the possible totals if one of the cubes
is showing the numeral one. Investigations such as this often generate further
questions, for example, Which numbers are rolled the least often?

... most often? What are the possible combinations?

Make an overhead transparency of page 19. Reveal three number cubes at a time.
Encourage the students to share and explain strategies for calculating the total.
For example, the first picture may generate a discussion such as this:

Jessica: Iknow that5+4 =09, sol counton 5 more. 9...10, 11, 12, 13, 14.

Jack: You don’t have to do that. There are 2 fives, so that’s 10, and 4
more makes 14..

Jacinta: Yes, and if there was a dot in the middle of the 4 it would be 3
fives, or fifteen,"so the answer must be 14.

Beyond the Game
e The students can play the game using cubes that show numerals 1-6.

* Have the students make their own number cubes that show the other
one-digit numbers, for example, numerals 4-9. They will also need to generate all
possible combinations for their number cubes to make a matching game board.

Fundamentals
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2 players

Purpose How to Play
In this game, students find the difference The aim is for the cat is to ’capture; the three mice as they try
between two numbers. Manipulatives are used to reach the safety of 'home’ at the other end of the board.

to help students see that the difference can « One player elects to play the cat

be calculated by taking away the part that is ,
o The other player controls the three mice.
the same.

¢ The players place-their counters on the appropriate

Materials pictures on the game board.

, , » The player for the mice rolls the number cubes and
Each pair of players will need . .
states the difference between the two numbers.

* A’Catand Mice’ game board (page 34) as e The player then selects two trains of linking cubes to

shown below. match the numbers rolled, places them side-by-side, and

wooden cubes showing numerals 5-10. e |If the player is correct, he or she can move one of

* One (1) counter to represent the cat. the three mice to an adjoining square that shows

* Three (3) counters (a different color to the that difference. The move can be forward, backward,
cat) to represent the mice. sideways, or diagonally across. If the player is incorrect

e TForty-five (45) linking cubes. Connect the or the difference is not in a neighboring position, the
cubes to make a train to represent each of player misses a turn.
the numbers 5-10. o There are no positions showing ‘0’, so if a player rolls

two numbers the same, he or she misses a turn.

Cat and Mice * The player for the cat has a turn.

1]
2
3
2
3
2
|

» If the cat moves to a position occupied by a mouse, that
mouse is ‘captured” and is removed from the board.

* Play ends when all three mice have been removed or

when the last mouse reaches ‘home’.

e The player for the cat wins if he or she ‘captures’ all

B 4
3
[
5
[
3

Npu—wwl——

NN =N

_,i, 'w

'i'wm#wwwplm

three mice.

4
3
|
4
!
!
3

» The player for the mice wins if he or she moves the last

_ ! mouse 'home’ safely.

Reading the Research

Research has shown that manipulatives can help students
to correct their own errors (Fuson, 1986).

32 \ Fundamentals
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Before the Game

Demonstrate how to use linking cubes to find the difference between two
numbers. Select the trains showing 5 and 8. Place them side-by-side and cover up
or remove the parts of both trains that are the same. The difference is the amount

that is left over.

During the Game

Invite students to eXplain their thinking strategy before they use the cubes to

check their answers. Do they count up from the smaller number or count down
from the greater number? Do they use the same strategy for each and every
combination of numbers or do they use an alternative method that is better suited
. to a particular pair of numbers. For example, given 8 and 6, a student may count
§ ‘ down from 8 or count up from 6. However, given 10 and 5, the student may

3 simply know the difference is 5 because double 5 is 10.

Ask a player to point to a square that he or she would like to move to next. Ask,
What roll would you need to make that score? How do you know?

After the Game

Difference

Have the students work in pairs to figure out all the rolls that would give a 0 1 2 3 4 5
10,10 10,9 10,8 10,7 10,6 10,5
9,9 9,8 9,7 9,6 9,5

difference of one. They could repeat the activity to find all the rolls that would

give a difference of 2, 3, 4, 5, and zero. The chart (right) summarizes the results. :5 88 87 86 85
7.7 7.6 7,5
Ask questions such as, Which difference do you think would appear most ii &°

often? Why? (There are six ways of obtaining a difference of zero — more than

any other possible difference.) Do you think it would be easier or more
difficult to roll numbers that had a difference of 2 than 4? Why?
(Easier, because there are twice the number of ways to obtain a difference of 2.)

Beyond the Game

Cats and Dogs

¢ The same game board will work for number cubes that show any coun’u

%gg—g%g—; sequence of six numbers For example, the students may want to make
5120115112 % use the number cubes that show numerals 10-15.
z : z 2 2 : z e Two students may want to play ‘Cats and Dogs’ u4sing tbe g
ﬁ L 2' IR page 35 (illustrated). They will need the two number cu €
YA YRR and Mice’. Each player places his or her three counters
‘ L Ny Ets isto capture all their opponent’s pieces by movmg onto the squares frhat they
i

B

occupy. Again, the players move by calculating the drﬁ‘erence ‘betvvveen the two
numbers rolled. :
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Cat and Mice

I

21314

4h 1215|314

h 1312|3432

A

34




Cats and Dogs
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