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LARGE NUMBER OF MATHEMATICS EDUCATORS 

and teachers argue for including algebra in 
the middle school mathematics curriculum 
(Fouche 1997; Silver 1997). Recommended 

algebraic concepts to be taught in the middle grades in- 
clude variable, expression, and equation (NCTM 1989), 
and middle-grade students should be able to "apply al- 

gebraic methods to solve a variety of real-world and 
mathematical problems" (NCTM 1989, 102). In spite of 
this emphasis on teaching algebra, a large number of 
middle school students, especially at the fifth- and sixth- 
grade levels, are never taught algebraic concepts. 
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Many teachers think that algebra is too abstract 
for students at these levels. Even when teachers try 
to teach algebra, their students seldom see the 
value of learning it. The introduction of x's and y s 
without a meaningful context does not make sense 
to the majority of students in middle school. 

With these thoughts in mind, we wanted to cre- 
ate a context that would make learning the alge- 
braic concepts of variable and expression meaning- 
ful for students. The context that we used is called 
mathmagic, in which students are invited to play 

The Mathmagic Activity 

AT THE BEGINNING OF THE CLASS, THE STU- 
dents were invited to play with a simple magic 
problem, such as "think of a number, add 7, add 3, 
and subtract your original number." When they 
completed the computations, they all discovered 
that they ended up with the same number, 10. 
This simple magic surprised everyone in the class, 
and they wanted to know how it worked. After a 
brief discussion, the students realized that the 
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number games, such as "think of a number, add 4, 
multiply it by 2," and so on. The idea of using math- 
magic to motivate students in learning mathematics 
has been recognized by mathematics educators. 
For example, Lovitt and Clarke (1988) reported that 
mathmagic generates a tremendous amount of ex- 
citement and interest among students. To motivate 
our students and to make learning algebra fun and 
engaging, we tried mathmagic with a combined 
fifth- and sixth-grade class. Even though the stu- 
dents had little or no knowledge of algebra, they 
were highly motivated to learn it through math- 
magic, especially because they could try the magic 
with their peers and with family members at home. 

HARI KOIRALA, koiralah@ecsu.ctstateu.edu., teaches math- 
ematics and mathematics education courses to preservice 
and in-service teachers at Eastern Connecticut State 
University, Willimantic, CT 06226. He is interested in 
motivating students to learn mathematics conceptually. 
PHILLIP GOODWIN, pgoodwin@gateway.net, teaches math- 
ematics at Lebanon Middle School, Lebanon, CT 06249. 
He is particularly interested in teaching algebraic concepts 
to young children. 

magic worked because they subtracted their origi- 
nal number in the end. One student, for example, 
clearly expressed her understanding, as shown in 
figure 1. 

Indeed, the magic works because of the "power 
of algebra." At first, the students did not understand 
how algebra could be used to perform the magic, 
but they wanted to learn more about it in the hope 
that they would be able to do the magic themselves. 
Figure 2 (p. 564) shows a more formal mathmagic 
activity presented after this initial discussion. 

When the students completed the directions in 
figure 2, we told them that many of them were 
thinking of a gray elephant from Denmark. Many 
students were surprised that that was indeed what 

Fig. 1 A student's explanation of how the magic works 
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HARI P. KOIRALA 
and PHILLIP M. GOODWIN 

The magic works because every time you start out with a num- 
ber and at the end you subtract that same number so it really 
doesn't matter what is in between just as long as you subtract 
your number at the end. 
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Fig. 2 A mathmagic activity 
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they were thinking. We explained that the activity 
is called mathmagic because it works based on im- 
portant mathematical concepts, such as variable 
and expression, which are commonly studied in al- 
gebra. We then helped the class analyze the mathe- 
matical concepts behind this magic. 

We explained that the magic worked because 
no matter what the students' original numbers 
were, they always ended up with 4 in step f. When 
they mapped 4 to a letter in the English alphabet, 
they got D. The country's name that begins with D 
is Denmark. The second letter in that country's 
name is E. The most commonly thought of animal 
beginning with E is elephant, and its color is gray. 
That is why a "gray elephant from Denmark" is a 
good guess for what people are thinking when 
they complete this mathmagic activity. The stu- 
dents understood that the magic worked because 
everybody had the same number at the end of the 
computation. Table 1 helps students understand 
why everyone in the class ends up with 4 in this 
magic. 

564 MATHEMATICS TEACHING IN THE MIDDLE SCHOOL 

The middle column in the table shows three ex- 
amples of students' numbers. Although the origi- 
nal numbers were 2, 7, and 15, the last number is 
always 4. The right-hand column is most effective 
because it shows that the algebraic expressions 
never change, regardless of the original numbers 
that the students chose. The students did not have 
any trouble stating that » is a variable that repre- 
sents all the original numbers chosen in the class. 
Creating the table was a good opportunity to teach 
the concepts of variable and expression and sim- 
ple operations. We found that a flow diagram was 
particularly useful to help students make connec- 
tions among these concepts. After some discus- 
sion about how the flow diagrams worked, the stu- 
dents began to make their own diagrams of the 
magic. Some students eagerly shared their dia- 
grams with the class (see fig. 3). 

In the next part of the activity, we asked students 
whether they could create their own magic to try 
with their peers in the class or family members at 
home. All the students were eager to create their 
own magic. We asked them to complete a work- 
sheet (shown in fig. 4) to show the mathmagic 
work and to explain what they had learned about al- 
gebra and why the magic worked. 

Observations of Student Learning 
THE STUDENTS IN THE CLASS LEARNED BASIC 
algebra concepts in the process of completing the 
worksheet. They needed to translate the sentence 
"Think of a number" to a variable, for example, n, 
then extend it to such expressions as n + 2 and 
2(n + 2). This activity helped the students under- 
stand addition and subtraction of like terms and 
the distributive property of multiplication over ad- 
dition. Figure 5 shows part of a completed activ- 
ity sheet. 

Fig. 3 A student sharing her flow diagram with the class 
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Directions Numbers Change Expressions 
a. Think of a number. 2 1 7 1 15 n 
b. Add 5.  7 12 20  n + 5 
c. Multiply by 3. 21 36 60 3» + 15 
d. Subtract 3.  18 33 57  3m + 12 
e. Divide by 3. 6 11 19 a + 4 
f . Subtract your 4 4 4 4 
original number. 

Mathmagic Activity: Follow the directions, and record how 
your numbers change as a result of the number operations. 

a. Think of a number. 
b.Add5. 
c. Multiply by 3. 
d. Subtract 3. 
e. Divide by 3. 
f . Subtract your original number. 
g. Map the digit to a letter in the alphabet; that is, 1 = A, 2 = B, 

3 = C, and so on. 
h. Pick the name of a country in Europe that begins with that 

letter, 
i. Take the second letter in the country's name and think of 

an animal that begins with that letter, 
j. Think of the color of that animal. 
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The work produced by this student is very im- 
pressive. She was able not only to perform the 
magic but also to give the variable a different name, 
c, which was not discussed in class. She had no 
problem understanding that a variable can be repre- 
sented by any letters, such as c, n, x, ovy, as long as 
their values vary. Another student, who was in a 
special education program, showed a remarkable 
interest in this activity and produced the work 
shown in figure 6 (p. 566). 

As we can see in their work, the students were 
able to represent numbers using a variable and to 
construct different algebraic expressions with 
these variables. The flow diagrams were particu- 
larly helpful for the students' understanding of the 
algebraic concepts of variable and expression as 
they created their magic. The students could ver- 
balize algebraic expressions, such as that 12 added 
to n is n + 12, that n + 12 multiplied by 3 is 3« + 36, 
and so on. 

We also observed that the students evaluated al- 
gebraic expressions as they created their magic. 
They generated a table of values from a single ex- 
pression when they changed the values of the vari- 
able and discovered that an infinite number of solu- 
tions could be generated through mathmagic. For 
example, the students had no problem understand- 
ing that the value of the expression n + 12 becomes 
14, 16, or 18 when the value of the variable is 
changed from 2 to 4 to 6. 

The students were so excited about mathmagic 
that they were still playing it several days after the 
lesson. They were even using it with other teach- 
ers and with their family members at home. We 
also observed several students using mathmagic 
on their friends in the fifth-grade lunchroom. All 
were able to do the magic, and several were even 
using the algebraic expressions to shape their 
magic. 

Closing Comments 
WE OBSERVED THE STUDENTS' ENTHUSIASM AND 
excitement about this activity with satisfaction. 
We were particularly pleased because students 
were not only motivated to perform the magic but 
also interested in learning additional algebraic 
concepts. The students developed conceptual un- 
derstanding of the meanings of variable and ex- 
pression. Many students were able to manipulate 
and evaluate algebraic expressions and did so ea- 
gerly. The results from our classroom experience 
indicate that algebra can be introduced success- 
fully to a large number of fifth and sixth graders 
if it is taught using an interesting context like 
mathmagic. D^ 

Fig. 4 A mathmagic worksheet 

Fig. 5 A student's explanation of how mathmagic is related to algebra 
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Fig. 6 A special education student's explanation of how mathmagic is related to 

algebra 
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a. Think of a number. 2 4 6 h 

b. Add 11 14 16 18 *+12 

c. Multiply by 3. U 48 54 3* * 36 

d. Subtract 3. 39 45 51 3** 33 

e.Pivideby3. 13 15 17 *+ll 

I learned a lot about algebraic expression I also learned about flow 
diagram, and I will put an example at the bottom. 

n^n+12^3n +36^>3n +33 ̂  n +11^> (jj) 
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