Developing Place value understanding with non-proportional materials

The following trading activities were developed after a full year of working with children in a junior primary school (Ben Venue, Armidale, NSW). I visited four year one classes and one year two class every week for a full year. At the end of this time a video was taken (and editted), a conference paper was written (details below, NB my Maiden name was Bruschi) and the following OHPs were developed for staff training.

Please use these activities with your students R-6 in schools. You will find them to be valuable in more areas than just place value and the children gain mathematical knowledge whilst enjoying the activities. The materials are cheap and easy to make (trading mats/special dice) & buy (counters/normal dice) and last well if they are stored correctly.

Happy trading

Anna M Rogers, 2001
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CHIP TRADING ACTIVITIES (1)

Please note: Activities 1, 2, 3 can be combined into one activity where the students sort a pinch of chips (counters) and then trade them in threeland.

SORTING CHIPS

· Organise the children into groups of four

· Give each child a trading till (mat)

· Place a small open box of chips in the centre of the group

· Hand out a small pinch of chips to each child

Ask the children to sort the chips into the correct place on their mats, by matching the colours.

If using rectangular counters, they are best placed horizontally and close together for ease of counting and comparison. If using circular counters children will most often line them up.

 You can now initiate responses from the children:


‘Stand if you have more yellow chips than blue ones.’


‘Say green giraffe if you have three green chips.’


‘Click your fingers if you have no red chips.’


‘Wave your hands if you have the most of blues.’





etc…

CHIP TRADING ACTIVITIES (2)

THREELAND

To determine the amount of chips that the children can trade for the next colour on the till, the teacher will need to establish the land.  A dramatic presentation or a creative story is a good idea.  I have often presented the story that I learned this game from special creatures from outer space.  ‘One day a spaceship landed on the playground at my school and out of it stepped these funny creatures who had three arms, three legs, three eyes and three fingers and toes.  The money that these creatures used was three-money.  Today we are going to learn their game.  ‘The counters are money.

· Organise children into groups of four

· Give each child a trading till (mat)

· Place a small open box of chips in the centre of the group

· Ask each child to pick up one yellow chip, then another, and another

· When each child has three yellows they can trade for one blue

‘THREE YELLOWS EQUALS ONE BLUE’ is the basic rule of threeland.

The children can continue picking up yellows.  When they get three again, they must trade for one blue.  Play continues; if they get three blues they can trade for one green and if they have three greens trade for one red.

CHIP TRADING ACTIVITIES (3)
A PINCH OF CHIPS

· Organise the children into groups of four

· Give each child a trading till (mat)

· Place a small open box of chips in the centre of the group

· Hand out a small pinch of chips to each child

· Allow children to sort the colours appropriately

Ask the children to trade any ‘ILLEGAL’ collections, by exchanging three of any one colour for the next on their mat.  If you see an illegal collection at any stage, ring a bell and say illegal.

ILLEGAL is the other basic rule of chip trading.

When all of the children have finished trading, ask questions about how much money they have in threeland.  Try to determine the wealthiest person.

As the teacher, you will need to develop the children’s mathematical language and their basic number concepts.  Whenever possible allow the children to share what they’ve been doing and link in these activities to other relevant number experiences.

CHIP TRADING ACTIVITIES (4)

WIN A RED

· Organise the children into groups of four

· Give each child a trading till (mat)

· Place a small open box of chips in the centre of the group

· Give each group a die with only 1 and 2 on it

· Nominate one child in each group to be the banker

· Play is clockwise, so the child on the left of the banker starts first

To play the game, each child rolls the die and then asks the banker for the number of yellows indicated on the die.  On the second turn the child may ask the banker to trade three yellows for one blue if they have enough to do so.  This activity is known as ‘trading up’ as children pick up yellows.

The game continues;


each child rolls the die


collects yellows from the banker


trades, if possible (usually once only)

The first player to trade three greens for one RED is the winner, and becomes the new banker.

CHIP TRADING ACTIVITIES (5)

EXTENSIONS to WIN A RED

Change of die

Play win a red in threeland, but use a conventional die with the numbers 1 to 6 on it.  Children will find that they can win a red much more quickly.  Some will develop different strategies for easier trading.  For example, a child might ask the banker for one blue and two yellows after throwing the number five on the die.  This is the beginning of understanding place value and our numeration system and should be encouraged.

Other lands

Once children have been trading confidently in threeland you can move up to other lands.  The only difference is the numbers on the die.  For example, fiveland uses a die with the numbers 1, 2, 3 and 4 on it.  Try to keep the group size small initially so that children can count easily and recognise the amount of chips easily.  In each game watch that they are trading efficiently and no illegal collections stay on the mats.

Don’t rush the children through these games as they will develop many, and varied strategies as they play and will gain much from the processes of discovering place value and doing simple additions.

CHIP TRADING ACTIVITIES (6)

LOSE A GREEN/ SPEND A GREEN/ DONATE A GREEN to charity

· Organise the children, counters, mats and dice as for ‘win a red’

· Nominate one child in each group to be the banker

· Play is clockwise, so the child on the left of the banker starts first

· Ask each child to place one green chip on their mat

To play the game, each child rolls the die and is required to give back to the banker the number of yellows indicated on the die.  As they can not do so initially, their first turn will be to trade their green chip for three blues, and then one of the blues for three yellows.  The child can now give back the yellows that were rolled on the die.

The game continues;


each child rolls the die


trades, if necessary (usually once only)


gives back yellows to the banker

The first player to lose all of their counters is the winner, and becomes the new banker.

This activity is known as ‘trading down’ because children return yellows.

Extensions to LOSE A GREEN/ SPEND A GREEN/ DONATE A GREEN 

Illegal

The teacher can check for illegal collections at any time and an additional penalty can be given to the children to ensure they return yellows.

Value of collection

Win a RED or Lose a GREEN

To find out who is the wealthiest /most generous player at any time, the teacher can call for a valuation to determine how many yellows the children's collections are worth.

The children will need to write their original collection on the recording mat and then trade down completely to yellows.

For example if the collection is 2 greens, 1 blue and 2 yellows it is worth twenty three yellows (2x9)+(1x3)+(2x1)=23

CHIP TRADING ACTIVITIES (7)

PRIZE TIME

· Begin play as for ‘win a red’ in threeland

This game can be played both formally or informally.

In the first case children earn money (yellow chips) for three turns and then on the fourth turn they WIN A PRIZE.  A simple record can be kept by the banker so that the children know when they win.  By placing a red chip in the middle at the end of the round, he/she can declare when there are three reds.  Each child then throws the dice and collects a multiple of what is on their dice.  For example if the teacher chooses doubles as the prize the child who throws a two would collect 4 yellow counters (1 blue and 1 yellow) or with the conventional dice if they threw a five it would be worth ten yellows (1 green and 1 yellow in threeland). If there are not enough chips the children will need to trade in their head or on paper before asking the banker for their prize. Any multiple can be used as lon as it does not go beyond the land ie in fiveland you can choose 2x, 3x, 4x tables.

Informally, the teacher can ring a bell, or clap hands at an appropriate time and declare that it is prize time and the amount of prize.

The game continues;


each child rolls the die


collects yellows, trading when necessary for 3 rounds


on the fourth turn, each child collects a prize from bank

The first player to win a red or to have the most money after a declared time is the winner, and becomes the new banker.

CHIP TRADING ACTIVITIES (8)

TAX TIME

· Begin play as for ‘win a red’ in threeland

This game can be played both formally or informally.

In the first case children earn money (yellow chips) for three turns and then on the fourth turn they pay tax (yellow chips).  A simple record can be kept by the banker so that the children know when to pay tax.  By placing a red chip in the middle at the end of the round, he/she can declare when there are three reds.  Each child then must pay back yellows for one turn.  If they do not have enough chips they will need to trade in a blue before they can give the correct amount of yellows back to the banker. Some children might give change.

Informally, the teacher can ring a bell, or clap hands at an appropriate time and declare that tax must be paid for one shot each.

The game continues;


each child rolls the die


collects yellows, trading when necessary for 3 rounds


on the fourth turn, each child pays back yellows to the bank

The first player to win a red or to have the most money after a declared time is the winner, and becomes the new banker.

CHIP TRADING ACTIVITIES (10)

TEN LAND

After some time, the children should be skilled enough at playing the previous activities in threeland and fiveland, to move onto groupings in base ten i.e. tenland.  Two normal dice are used with collections up to 12 being possible.  Again, some children will use interesting strategies.

WIN A GREEN in TENLAND

· Organise the children into groups of four

· Give each child a trading till (mat)

· Place a small open box of chips in the centre of the group

· Give each group two conventional dice 1-6

· Nominate one child in each group to be the banker

· Play is clockwise, so the child on the left of the banker starts first

To play the game, each child rolls the dice and then asks the banker for the number of yellows indicated on the dice.  If they are skillful they can ask the banker for an already traded amount ie 10 equals 1 blue, 11 equals 1 blue and 1 yellow and 12 equals 1 blue and 2 yellows. A more advanced strategy on the second turn, might show the child using some of their yellows by counting up to the given amount required for a trade, like giving change for the blue they would like from the banker.

The game continues;


each child rolls the die


collects yellows from the banker


trades, if possible 

The first player to trade three blues for one GREEN is the winner, and becomes the new banker. This game is similar to "Race for a Flat" with MAB.

Because the children need to spend more time counting the chips, the games will take longer.  It will be hard for them to win a red as that would mean trading as far as 1000.  They can however tell you the number of blues and greens that they have and hence their number.

This leads to recording skills in numeration, addition and subtraction.

By telling a story from the real world that gives good reasons for gaining money or losing money you can encourage children to write down what they have represented on their trading mats.  This stage needs to be introduced after considerable time spent on trading activities. Discussion is crucial at all stages. Try not to end the activity with pack up time but ask questions of the children that draw out their knowledge.

"What did you learn in trading today?"

"How many more yellows do you need to get to one hundred?"

"Who was the luckiest in your group today? Why?"

"Why is paying tax/ winning a prize harder?"

"What numbers did you need to make ten when trading?"

"What do you like about this game?"

A recording mat (two versions) can be given for children to represent firstly in pictures, then in symbols their collection of counters and their trading (+/-).

Red
Green
Blue
Yellow








Thousands
Hundreds
Tens
Units
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