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Selecting and Using 

in the Classroom 

Michael E. Matthews 

s a mathemagician, I know that learn 

ing magic tricks has immense appeal 
r;{\ % for many mathematics teachers. I also 

suspect that teachers may not use 
these mathemagic tricks effectively 

in their classrooms and that some see them only as 
"five-minute fillers." However, mathemagic can be 
used meaningfully in the classroom. To help teachers 
do so, I provide some mathemagic examples that fit 

nicely into typical secondary curricula and encour 

age teachers to think through how each trick may aid 
students' conceptual and procedural understanding. 

THE "FASTER THAN A CALCULATOR" TRICK 
This trick is an excellent introduction to the con 

cept of combining like terms. A student volunteer 
comes to the board, you turn your back, and the 
student writes down two numbers, one on top of 
the other. Next, the student adds these numbers 
and puts their sum underneath. There is now a 
vertical list of three numbers on the board. After 

that, the student adds the last two numbers in this 
list and writes this sum underneath. He or she con 
tinues adding the last two numbers in this manner 

i until a total of ten numbers is on the board. Tell 
1 your students you will race them to get the sum 

\ of all ten numbers. You turn around and almost 
2 instantaneously state the sum. 
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The trick: Multiply the seventh number by 11 to 
obtain the sum. For example, if the student started 
with 2 and 3, then the list of 10 numbers would be as 
shown in figure 1. The sum is 374 because 34 x 11 
is 374. Why does such a trick work? If you start with 
two unknowns, x and y, then you have x9 y, x + y, 
x + 2y, 2x + 3y, 3x + 5y, 5x + Sy, Sx + 13^, 13x + 

21y, and 21x + 34y. The sum of these polynomials 
is a grand total of 55x + 88y, or the seventh term 
times 11. This solution is an obvious application of 

combining like terms. Whenever I teach the topic 
of combining like terms, I introduce it by using this 
trick. With their interest piqued and wondering, 

How did that work? students are naturally primed to 
learn the mathematics behind the trick. I am usually 
able to guide my class through the reasoning without 

doing the proof myself. Thus, the trick has the advan 

tage of helping students learn about combining like 
terms and gain vital experience with reasoning and 

justifying skills, concepts emphasized in Principles 
and Standards for School Mathematics (NCTM 2000, 
pp. 300-302 and pp. 342-45). The main value of 
the trick is to present the concept of combining like 
terms through a unique and interesting medium (see 
also Crawford 2000; Koirala and Goodwin 2000). 

THE "COUNTING KINGS" TRICK 
This trick's mathematics relies on a system of equa 
tions, a topic key to algebraic mastery (see the grade 
8 discussion in Curriculum Focal Points for Prekin 

dergarten through Grade 8 Mathematics [NCTM 
2006], p. 20). Here is the trick: Take a deck of 52 

playing cards. Turn over the first card and name 
this card. From this card, turn over successive cards 
and count up in an arithmetic sequence by ones, 
naming each card one higher?regardless of its real 
value?until you get to the king. For example, if you 
turned over a 4 of clubs, you would count out cards 

while saying, "Four, five, six, seven, eight, nine, ten, 
jack, queen, king." You would then have a pile of 10 

faceup cards, with the 4 of clubs on the bottom. 
Turn this pile over so that the first named card 

is now on top. Repeat this process, forming several 

piles. When there are not enough cards to complete 
a pile, place the remaining cards in a discard pile. 
Have a student choose three piles (you do not see 
which piles he or she chooses), leaving them intact, 
and hand you the other piles. Combine these extra 

piles with the discard pile. The volunteer now 
reveals the top cards of any two of the three chosen 

piles to everyone, including you. He or she shows 
the top card of the third pile to all except you. 
Count the discard pile. Assume that it contains 
N cards. Now suppose that the volunteer has turned 

up cards of values x and y. (Here, jack =11, queen = 

12, and king =13). You can now name the value of 
the top card of the third pile. It is N- 10 - x -y. 

2 

3 

5 

8 

13 

21 

34 

55 

89 

144 

374 

Fig. 1 Line of sums for the "Faster Than a Calculator" trick 

Here is how the trick works: When the first card 
in a pile is the 4 of clubs, the pile has 10 cards in it. 

Adding card values, we get 4 + 10 = 14. When the 
first card in a pile is the queen of hearts, the pile 
has 2 cards in it. Again, adding card values, we get 
12 + 2 = 14. The relationship between the value of 
the top card and the number of cards in the pile is 
crucial to this trick. Why is this sum always 14? 

Since we deal up to the king (13), if our pile 
starts with a card of value x9 we deal 13 - x cards. 
Let us call the total number of cards in the pile X. 
Then X is 1 (for the first card) + [13 

- 
x] (to count 

up to king) = 1 + [13 
- 

x] = 14 - x. Thus, adding 
the top card's value to the number of cards in the 

pile always gives x + X = 14. Suppose that the three 
chosen piles have top cards with values x, y, and 

z, while their piles have X, Y, and Z cards, respec 
tively. Thus, x + X = #+Y=2: + Z=14so that 

x+^ + z + X-F Y+Z = 42. (1) 

The total number of cards in the deck is X + Y+Z 

(in the three piles) + N in the discard pile. So, 

X+Y+Z + AT=52. (2) 

Subtracting equation 1 from equation 2 gives 

N-x-y -z-10, or z = N- 10 -x-y. 

The mathematics is complex enough that I provide 
more guidance in the proof than I do with the previ 
ous trick. The trick's appeal lies in providing a novel 

application for solving systems of linear equations. 

THE "MIND-CONTROL CLOCK" TRICK 
Not all mathemagic tricks are algebraic in nature. The 

following trick is geometric and is appropriate during 
a unit on transformations (rotations, reflections, and 

translations). The principle behind this trick is to apply 
transformations to analyze mathematical situations 
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Fig. 2 The "Mind-Control Clock" trick. Adding 6 to the time on a clock face is 

equivalent to rotating the clock face 180 degrees. 

(NCTM 2000, pp. 235-37). Here is the trick: Have 
each student in the class pick a number on a clock and, 
in his or her mind, put a finger on this number. Next, 
each student should move 6 hours clockwise. Now, 
each student should move n hours counterclockwise, 
where n is equal to the hour number that each student 
started on. For example, if I had originally put my fin 

ger on the number 7, then n = 7 and I would move 7 
hours counterclockwise. Finally, have students move 
m hours clockwise. You may pick any value for m; the 
choice depends on which hour you want everyone to 
end up on. The surprise comes when you name the 
hour that each student is "touching." For instance, if I 

picked m = 4, then every student will be on 10. 
What is happening in this trick? Before moving 

ahead m hours, all students will be on 6, regardless of 
the number they first picked. The basic reason is that 
rotations are distance-preserving functions. If I first 

pick 5 o'clock, it means that I am 5 hours away from 
the 12-hour mark. Because rotations preserve distance, 

the distance around the circle between two points 
rotated 180 degrees remains the same, so when I flip 
around 6 hours (or rotate 180 degrees), I am now 5 
hours away from the 6-hour mark, which is the image 
of 12 o'clock after a 180-degree rotation (see fig. 2). 

After presenting this trick, I challenge my stu 
dents to write an explanation using mathematical 

concepts that we have recently covered. A fun way 
to spruce up this trick includes "hypnotizing" the 
class at the beginning with some chant (mathemati 
cal, of course) before picking the starting hour. 

"THE NAME OF THE CARD IS" TRICK 
This trick is appropriate when exploring place value 
from an algebraic perspective or when discussing 
combining like terms. Before the trick, the 10 of hearts 
must be in the eighteenth position of a standard deck 
of 52 playing cards. Now, tell the class that you are 

going to predict which card is chosen from the deck 
and then write your prediction on a big piece of paper 
(but do not show it to the class). Have a student 

silently pick a three-digit number whose digits are all 

unique?for example, 745. Next, have the student 
reverse the digits of this number and then subtract the 

THE NAME OF THE CARD IS 

(a) 

THE NAME OF THE 0AR0 IS 

(b) 

Fig. 3 For "The Name of the Card Is" trick, make these adjust 

ments to find the name of the card: (1) Cross off the T in THE; 
(2) cross off the AME in NAME; (3) cross off the T in THE; (4) 
cross off the C and D in CARD; and (5) change the I in IS to a T 

by crossing the top. This process leaves TEN OF HEARTS. 

smaller number from the larger number: 745 - 547. 

Now, have the volunteer add the digits in the answer; 
call this number d. Thus, 198 1 + 9 + 8 = 18 = d. 
Tell the volunteer to pull out the card in the dth posi 
tion from the top of the deck and show it to the class 
but not to you. The card will be the 10 of hearts. Ask 
the volunteer to open the piece of paper and read your 
prediction (see fig. 3a). He or she will read: "The 
name of the card is...." Tell the students that you were 
in such a hurry that you forgot to finish your predic 
tion. Then, make the adjustments shown in figure 3b, 
and the name of the card will mysteriously appear! 

The mathematics behind this trick is accessible to 

algebra 1 students who are given some guidance in 

discussing how to write numbers in expanded base 
10 notation. Here is how the trick works: Any three 

digit number xyz can be written in expanded form as 
lOOx + 10^ + 2, where x, y, and z are single-digit num 
bers. Then zyx would be the number with the digits 
reversed and would equal 1002 +10y + x. Without 
loss of generality, I assume that xyz > zyx. So, 

xyz 
- 

zyx = lOOx -I- lOy + z- IOO2 + lOy + x, 

which equals 

99x-99z = 99(x-2). 

Now, since 1 < (x 
- 

z) < 8, the only possible dif 
ferences will be 99, 198, 297, 396, 495, 594, 693, 
792, and 792, each of which will give 18 when the 

digits are added. 
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CONCLUSION 
Mathemagic can provide a setting to explore mean 

ingful mathematical concepts. Take the time to con 
sider how to use the tricks for enhancing students' 

understanding. Some tricks, like "Faster Than a 

Calculator," may provide the context for exploring 
new material. Others, like "Mind-Control Clock," 
may be more appropriate as applications or exten 
sions of recently learned material. Of course, not all 

interesting tricks may fit well in a particular curric 
ulum. In this case, you can still use these tricks as 
five-minute fillers to motivate students or preview 
advanced mathematics. There are several avenues 

for finding mathemagic, including NCTM confer 

ences, books, and Web sites (see the references for 
a start). With persistence, you can find appealing 
mathemagic tricks that are also conceptual gems. 
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