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Abstract: Children enjoy activities that involve tricks, puzzles and games. There are endless tricks, puzzles and games that can be perform using a pack of playing cards. These problems may appear to be recreational or magical in nature but they are actually based on sound mathematical concepts. This paper suggest creative ways of how teachers can develop their students’ mathematical thinking, problem solving skills and creativity with two interesting card tricks that involves binary system and the magical 9.

This paper also stress on the need for excitement to encourage mathematical thinking.  Mathematical card tricks can serve as an effective means of motivation at almost all levels of instruction. The major purpose of its use in the classroom is to enable children to discover that mathematics is easy and interesting, and thus stimulate interest in their further study of the subject. 
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Introduction

Cognitive theory suggests that instruction that actively involves children is the best means in helping them to construct mathematical understanding and develop more mature thinking patterns.  There are numerous ways to actively involve pupils in learning.  Using games and  manipulative are often suggested.  Another frequently mentioned technique is structured or guided discovery learning, a prescribed activity that helps children to discover relationships (Baroody, 1987).  Playing cards are one of the most effective, low cost and easily accessible manipulative  materials that can do wonders in mathematics classroom.  

Creative and Constructive Approach of Developing Mathematical Thinking, Problem Solving Skills and Creativity through Card Tricks

Of all branches of mathematical magic, that which is concern with playing cards is perhaps the most prolific and exciting.  The application of mathematic adds a new dimension to card magic (Simon, 1964).  There are endless tricks, puzzles and games that can be perform using a pack of playing cards. Appropriate recreational problems using cards can stimulate intellectual curiosity, develop problem solving skills, promote discovery and thinking skills, as well as unleash creativity. These problems may appear to be recreational or magical in nature but they are actually based on sound mathematical concepts. In solving these problems, children actively participate in discovering or deciphering the hidden principles underlying each problem and in the process construct their own knowledge of mathematics. The mathematical principles learned are not imposed on them but come about as a result of their own mental construction that involves the fitting of new information with what they already know. The learning generated in using these recreational problems is constructivist in nature. It is based on opportunities to develop and exercise mathematical reasoning and problem solving activities that promote active and meaningful knowledge construction among the learners.  Suggested below are two interesting examples of how teachers can develop mathematical thinking, problem solving skills and creativity through amazing card tricks.

First Example

The Mysterious Resurfacing Number

Acknowledgement: I would like to thank the inventor of this trick, Dr. Vinod Chachra (www.vtls.com), for sharing such a wonderful trick and allowing me to publish his work in my third book entitled “Amazing Maths …Card Tricks”.

Prosedures

1. Get ready a pack of playing cards. First of all, get one of your students to give you his favourite number, any number from 1 to 10 will do. Let's say he respond with the number “3”. 

2. Amaze the class by telling them that you are able to magically "summon" up the number “3” from your deck of cards. While you are talking to them, casually pick out two number “3” cards. Without arousing your students’ suspicion, place one of the cards on top of the deck and lay the second one faced down on the table. Then, slip this card quickly into the ninth position from the top of your deck.
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3. Next, ask another student to give you any number between 10 and 20. Let's say she select 15. Count out 15 cards and lay them faced down one on top of the other in a pile. Then, pick them up and place them back on top of the deck. 

4. "The number 15 is written this way: 1 and 5," you tell your students. So you remove one card from the deck and place it faced down. You count out five cards and place them in a separate pile, also faced down.
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5. "And the next card in this deck will be number “3” the number you selected in the first place!" you exclaim. Then when you open that card, sure enough, it is number “3”!

6. Tell your students that this is not the best part yet. Watch your students’ eyes widen as you go another round. 

7.  Let the six cards (1+5)  remain on the table.  Remember to put back the card with the number “3” on top of the deck.

8. Then ask again for another number between 10 and 20. If your students pick17, repeat the steps you did earlier: count out 17 cards and lay them faced down in a pile. Next pick them up and place on top of your  deck. The number 17 is written as 1 and 7, therefore count out one card, place it faced down; then count out 7 cards and place them in another pile, also faced down. The next card in your deck will still be “3”! 

9. This can go on as many times as you or your students wish. You can even do a few rounds without exposing the number “3” card. Tell your students that they can go as many rounds as they wish and they can request for the "magic" card to be opened any time. They will definitely be wondering how in the world you can manage to "summon" up the magic card every single time!

How Does It Work?

Let's assume your students pick 15. Because 15 is written with the digits 1 and 5, so you put down one and five cards, you have this equation: 15 -1 -5 = 9 
If  they pick 17, the equation is then: 17 -1- 7 = 9 

And if they select 19: 19 -1 - 9 = 9

You will notice that no matter which teen number is picked, the answer after subtraction always comes down to 9.  Since you have slipped 2 pieces of the “magic” number into the first and ninth positions in your deck, these two cards will never be removed from the deck and laid down.  They are constantly rotating in your hand!

Suggestions for Development of Mathematicl Thinking and Creativity 

1. Repeat the trick again and again and prompt the students to figure out how the trick works.  Let them discuss among themselves and give some hints when necessary.

2. After the students have figured out how the trick works, prompt them to modify the game.  Ask a question like,”What is the preparation on the magician’s side if we ask the audience to mention a number between 20 and 30 (instead of  between 10 and 20)?

3. Can the magician perform this trick if he were to ask the audience to select any number between 10 and 30?

4. Encourage the students to invent new tricks based on the principle of this trick.

Second Example

Boggling Binary Card Trick

Acknowledgement: I do not know who the original inventor of this trick is.  Therefore, I am unable to give due acknowledgement.  But I would like to thank Prof. Avi Berman for sharing such a wonderful trick with me.

This amazing trick requires you to recruit a student  to be your partner in magic. Together, you are set to dazzle your audience! 

Procedures

1. Get your audience to pick any five m-WizyTM 1 cards (or normal playing cards) and hand them over to you. After looking at the cards, select one and place it faced down. Then, line the other four below it. By looking at which of the four cards are faced up or down, your partner in magic will be able to immediately reveal the number, shape and colour of the closed card above. How is this possible? It is the magic of the Binary System!

2.  Now, based on the Binary System, each of the four cards (from your right to left) represents the values 1, 2, 4 and 8. This means that the first card represents 1, the second represents 2, the third 4 and the fourth 8.
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If you flip this card over, it is actually 5 red circle
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3.  And herein lies the secret: your partner's job is to add the represented values of each opened card. In other words, by placing the first and third cards open faced, you are indicating to your partner that the secret card bears the number 5 because 1 + 4 = 5 (1012). Note that every closed card indicates zero and every open card represents 1.

4.  Let's take another example: by placing the third and fourth cards open faced, you are "telling" your partner that the number is 12 because 4 + 8 = 12 (11002).





If you flip this card over, it is actually 12 blue triangle
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5.  So how do you indicate to your partner the shape and colour of the special card? By making sure that the first opened card (from your left) is one with the same shape and colour as the close card on top! 

6.  Let's give this a try. By looking at the cards laid out below, what do you think the special card's number, shape and colour are?
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It is 13 green square because 8 + 4 + 1 = 13 (11012) and the first open card from the left is a green square card.  

Suggestions for Development of Mathematicl Thinking and Creativity

1.  Repeat the trick again and again and prompt the students to figure out how the trick works.  Let them discuss among themselves and give some hints when necessary. One useful hint can be by showing them example of sets having the answer 1, 2, 4 and 8 respectively. 

2.  After the students have figured out how the trick works,  let them become magician and perform the trick for their parner to reveal the answers of the top close card. In order for our students to fully understand the principle behind the game,  I suggest we ask them to take 4 cards having different shapes or suits (circle, rectangle, triangle, square or heart, diamond, club and spade as in normal playing cards) plus one more card of any shape/suit.  If not they might get the arrangement right by chance, without having to consider which is the suitable card to be used as the closed card on top.

3. Ask them questions like, “Is it possible to perform this trick using any 5 cards?” and “What are the rules that need to be changed if some cards have a bigger value such as 20 ?”.

4.  Ask them, “What if your audience handed these 5 cards to you  – one circle card, one rectangle card, one triangle card, one square card and one blank card? And your partner is aware that there are some blank cards in this stack of m-WizyTM cards.”

5.  Encourage the students to modify the game based on other numbering systems such as base 3.

The Need for Excitement in to Encourage Mathematical Thinking

Teachers normally overlook the excitement needs of the students.  Children need to have new experiences to make learning exciting for them but they are unable to verbalize this need. Therefore, it is up to the teachers to create this excitement for children.  Incorporate magic, especially card tricks, into the lessons and see how much more enjoyable it can be for both the teachers and the children (Teoh & Fatimah, 2000).

A very good example to demonstrate this idea is to start or end a lesson with something spectacular, as suggested by Sobel and Maltetsky (1975). Start the lesson with a novel activity such as the card tricks suggested above. This has the effect of attracting students to the mathematics class.  Using such creative “diversions” at the end of the lesson resulting in having students regretting that the lesson has come to a close too soon!

Conclusion

It is not the tricks that are important, rather the sense of discovery that comes from the exercise and the rapport and communication skills capable of being explored by the class and teacher (Ring, 1997). Mathematical card tricks can serve as an effective means of motivation at almost all levels of instruction. The major purpose of its use in the classroom is to enable children to discover that mathematics is easy and interesting, and thus stimulate interest in their further study of the subject. The interest of the learners will be triggered when they see the relevance of the subject and have fun while learning. 

*Note (1): In my country, playing cards are associated with gambling.  Therefore they are generally not allowed to be used in schools.  It is for this reason that I have developed m-WizyTM cards to replace normal playing cards.  These cards substitute a complete set of playing cards – the heart, diamond, spade and club suits featured in poker cards are replaced with square, triangle, rectangle and circle in m-WizyTM cards. In the same way, Jack, Queen and King are replaced with cards numbered 11, 12 and 13. There are also four blank cards that serve as 0 (zero) or Jokers when needed.
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