HE MIDDLE SCHOOL YEARS REPRE-
sent an important time in the formation of an
individual’s lifelong attitudes toward mathe-
matics. Middle school teachers are faced with
the challenge of convincing their students that
mathematics is an exciting, useful, and creative
field of study. Interdisciplinary approaches to math-
ematics have been useful in accomplishing this
goal. In particular, connecting mathematics to liter-
ature is an inventive way to capture students’ inter-
ests, since examples from literature can be used to
teach important mathematical concepts in an excit-
ing and innovative manner. Many classic literary
texts are rich in mathematical content, including
Alice in Wonderland by Lewis Carroll and Flatland
by Edwin A. Abbott. However, to stimulate stu-
dents’ interest, it is important to find interconnec-
tions between mathematics and current popular
children’s literature.
The Harry Potter series by J. K. Rowling is the
latest craze in children’s literature. The books con-
tain a great deal of creativity and stir a reader’s
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imagination and wonder. The world of Harry Potter
is magical, and Harry, himself, is a natural problem
solver. Our goal is to use examples from this series
to show students the magic of mathematics and to
teach them that problem-solving skills are the key
to mathematical success.

The popularity of the Harry Potter series makes
it possible to use examples from the books in the
classroom without assigning the text as additional
required reading. In our experiences implementing
these exercises, all the middle school students and
teachers were familiar with the storyline of the
books. The series features an eleven-year-old or-
phan named Harry Potter, who discovers that his
parents had magical powers and that he was born a
wizard. The series chronicles Harry’s adventures in
magic at Hogwarts School of Witchcraft and Wiz-
ardry, and it provides an excellent backdrop for
many interesting mathematics problems. When
presenting our examples to the students, we
choose to include many quotations and story sce-
narios from the Harry Potter series. These refer-
ences heighten the interest level of our students
and make them feel a part of Harry’s magical and
mathematical world.

In Harry Potter and the Sorcerer’s Stone (Rowling
1997), the first book in the series, we are intro-
duced to the new world that Harry is experiencing
as a student wizard. One of Harry’s first challenges
is to adjust to the monetary system. Harry is intro-
duced to wizard money when he visits Gringotts, a
wizards’ bank:
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Griphook unlocked the door. A lot of green smoke
came billowing out, and as it cleared, Harry gasped. In-
side were mounds of gold coins. Columns of silver. Heaps
of little bronze Knuts.

“All yours,” smiled Hagrid. . ..

Hagrid helped Harry pile some of it into a bag.

“The gold ones are Galleons,” he explained. “Seven-
teen silver Sickles to a Galleon and twenty-nine Knuts to a
Sickle, it’s easy enough.” (Rowling 1997, p. 75)

One of the first exercises that we do with our stu-
dents involves exploring the conversions among
different kinds of “Potter money.” A typical conver-
sion problem would be worded like this:

A Firebolt broomstick costs 3 gold Galleons, and
Harry had only brought silver Sickles and
bronze Knuts. How many of these would he
need to buy the Firebolt broomstick?

By applying the conversion, they would find a total
of 51 silver Sickles (3 Galleons x 17 Sickles per
Galleon). After discussing this conversion activity,
the class agrees that multiple solutions are possi-
ble, for example, 51 silver Sickles; 34 silver Sickles
and 493 bronze Knuts; 17 silver Sickles and 986
bronze Knuts; or 1479 bronze Knuts (McShea and
Yarnevich 2003, p. 18). (For a detailed look at con-
versions with “Potter money,” see pp. 16-19.)

Middle school students should become profi-
cient in expressing measurements in equivalent
forms, such as hours to minutes or feet to inches.
By using “Potter money” as an exploratory exer-
cise, students learn these important skills in an in-
teresting and interactive environment. For exam-
ple, students grasp the equivalence concept of
1 silver Sickle being equal to 29 bronze Knuts in
Harry’s world, and they are able to extend this con-
cept to conversion problems in our world.

Functions and Linear Modeling

AFTER STUDENTS BECOME FAMILIAR WITH MON-
etary conversions using wizard money, we intro-
duce an activity that teaches functions and linear
modeling. Important goals in the middle grades in-
clude developing a student’s ability to recognize
patterns, which can be represented by linear func-
tions, and analyzing a variety of real-world relation-
ships using these mathematical models. “With com-
puters and graphing calculators . . . students can
focus on using functions to model patterns of quan-
titative change” (NCTM 2000, p. 227). Examples of
functional modeling can be found both in Harry’s
" magical world and in students’ real-world experi-
ences in the areas of athletics, finance, and conver-
sions involving money and weather. By introducing

functions with the following example from Harry
Potter and the Sorcerer’s Stone, oiir students gain an
appreciation for the creativity involved in finding
functional patterns.

On the train ride to Hogwarts School of Witch-
craft and Wizardry, Harry experiences his first
sense of freedom. Harry’s parents died when he
was an infant, and he was raised by his Aunt Petu-
nia, Uncle Vernon, and Cousin Dudley Dursley.
The Dursleys are not like Harry. They are Muggles
(humans without one drop of magic in them), and
they loathe the idea of taking care of Harry. Harry
was forced to live in a cupboard in the Dursleys’
house and was given only a limited amount of food.
After he was free from the Dursleys and had money
in his pocket, Harry had his first opportunity to in-
dulge himself:

He had never had any money for candy with the Dursleys,
and now that he had pockets rattling with gold and silver he
was ready to buy as many Mars Bars as he could carry—but
the woman didn’t have Mars Bars. What she did have were
Bertie Bott’s Every Flavor Beans, Drooble’s Best Blbwing
Gum, Chocolate Frogs, Pumpkin Pasties, Cauldron Cakes,
Licorice Wands, and a number of strange things Harry had
never seen in his life. (Rowling 1997, p. 101)

In our exercise, we ask students to help Harry
solve the following problem:

Assume that Harry bought Chocolate Frogs,
which cost 11 bronze Knuts per bag, and Bertie
Bott’s Every Flavor Beans, which cost 17 bronze
Knuts per bag. How many bags of each candy
did Harry buy if his purchase totaled 11 silver
Sickles and 7 bronze Knuts?

Most students begin this problem using the
skills learned in the previous conversion exercise.
They convert Harry’s total purchase of 11 silver
Sickles and 7 bronze Knuts into the same “Potter
money” unit, or bronze Knuts. Thus, they convert
the 11 silver Sickles into 319 bronze Knuts and
add the remaining 7 bronze Knuts to get a total
purchase price of 326 bronze Knuts. Many groups
then attack this problem using a guess-and-check
strategy. This technique usually leads them to one
of the following possible solutions: 8 bags of
Chocolate Frogs and 14 bags of Bertie Bott's
Every Flavor Beans or 25 bags of Chocolate Frogs
and 3 bags of Bertie Bott’s Every Flavor Beans.
We find our students will take the 326 bronze
Knuts and divide by 11 bronze Knuts, the cost of a
bag of Chocolate Frogs (326 + 11 = 29.64 bags of
Chocolate Frogs), or divide by 17 bronze Knuts,
the cost of a bag of Bertie Bott’s Every Flavor
Beans (326 + 17 = 19.18 bags of Bertie Bott’s Every
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TABLE 1
Conversions of Potter Food and Money

ToTAL PURCHASE PRICE

No. oF No. or BERTIE BOTT'S
CHOCOLATE FrROGS EVERY FLAVOR BEANS IN BRONZE KNUTS
29 0 319 (29 e 11) “7 short”
28 1 32528 11+117)  “l1short”
27 2 331 2711+217)  “5too much”
26 2 320 (26 ¢ 11+2 ¢ 17) “6 short”
25 3 326 25 11+3e17)  Correct answer
TABLE 2
More Conversions of Potter Food and Money
No. oF BERTIE BoTT’S No. or TotAL PURCHASE PRICE
EVERY FLAVOR BEANS CHOCOLATE FROGS IN BRONZE KNUTS
19 0 323 (19 ¢ 17) “3 short”
18 1 317 (18 17+111)  “9short”
17 3 322 (17 17+311)  “4 short”
16 4 316 (16 @ 17+411)  “10 short”
15 6 321 (1517+6e11)  “5short”
14 8 326 (14 17+8 ¢ 11) Correct answer

Flavor Beans). Realizing that neither quantity di-
vides evenly into the total of 326 bronze Knuts, our
students will continue to reduce the number of
bags bought and add a bag or two of the other
candy to try and make up the difference. Tables 1
and 2 are formal representations of our students’
written and oral work. This guess-and-check strat-
egy works in finding the correct solution; however,
it is not very efficient. We like to introduce the con-
cept of linear modeling at this point and assign
variables for the unknown values.

Principles and Standards for School Mathematics
states that “Teachers can help students move from
a limited understanding of variable as a placeholder
for a single number to the idea of variable as a rep-
resentation for a range of possible values by provid-
ing experiences that use variable expressions to de-
scribe numerical data” (Demana and Leitzel 1988).
This problem provides such an opportunity. Be-
cause it has multiple solutions, we show the stu-
dents how this problem can be illustrated as a linear
equation, using % as the number of bags of Choco-
late Frogs purchased and y as the number of bags of
Bertie Bott’s Every Flavor Beans. We help our stu-
dents think about the problem by writing the neces-
sary linear equation in words:
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cost per bag ® number of Chocolate Frogs bought
+ cost per bag ¢ number of Bertie Bott’s Every
Flavor Beans
= total cost of Harry’s purchase

The linear equation with the appropriate variables
is 11x + 17y =326, or y = (<11/17)x + 326/17. By set-
ting up this linear model and using a graphing cal-
culator, the students construct the table of solu-
tions for this problem shown in figure 1, which are
formal representations of our students’ work. From
these examples, they can see that all these solu-
tions satisfy the given equation but that not all solu-
tions make sense. Students recognize that decimal
values and negative values would not make sense
in terms of the number of bags. Therefore, the only
solutions that work in the real world are whole-
number answers.

We also like to reinforce this activity by dis-
cussing the relevance of graphing this problem’s
linear equation, y = (-11/17)x + 326/17 (see figs.
2a and 2b). In a linear equation, where the vari-
ables x and y could represent anything, the line dis-
plays all possible values for x and y. However,
since we are relating the linear equation to the
Harry Potter problem, the only values that make
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Fig. 1 Students construct a table of solutions for the problem.

Fig. 3 The rise and run are illustrated.

sense are whole-number solutions, e.g., (25, 3) or
x=25andy=3 (seefig. 2b). The point (25, 3) and
the slope of the line, -11/17, can be used in rela-
tion to the graph as a tool for finding all possible
integer solutions. By starting at the point (25, 3)
and counting up 11 and left 17, another realistic so-
lution can be found, which is that x = 8 and y = 14,
or (8, 14). This calculation is demonstrated in fig-
ure 3. In a similar manner, some students may
choose to count down 11 and right 17, finding the
solution (42, -8). Although (42, -8) is an integer
solution to the problem, it does not make sense in
the context of the storyline. Therefore, the only
values found graphically that make sense are x =
25andy=3,orx=8andy=14.
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Probability

UNDERSTANDING AND CALCUILATING PROBABILI-
ties are key elements in middle school mathemat-
ics. Students should be able to recognize situations
involving the probability of outcomes and to use a
variety of techniques to better understand the prob-
abilities involved. We want our students to investi-
gate patterns in outcomes by performing simple, re-
peatable experiments, such as flipping a coin, and to
extend the patterns into a mathematical formula.
We use the following example from the Harry Pot-
ter series to emphasize the importance of under-
standing probabilities.

When new students arrive at the Hogwarts
School, they are placed into one of the four houses:
Gryffindor, Hufflepuff, Ravenclaw, or Slytherin. A
student’s house is decided during the Seorting Hat
ceremony. “‘Move along now,” said a sharp voice.
“The Sorting Ceremony’s about to start’” (Rowling
1997, p. 116). The sorting ceremony is a fun-filled
event in which a talking hat determines the fate of
the students. The ceremony is a magical event for
new students, and there is much wonderment when

the hat begins to sing:

“Oh, you may not think I'm pretty,
But don’t judge on what you see,

T'll eat myself if you can find

A smarter hat than me. . . .

For I'm the Hogwarts Sorting Hat . . .
You might belong in Gryffindor . ..
You might belong in Hufflepuff. . .
Or yet in wise old Ravenclaw, . .. -
Or perhaps in Slytherin. . . .”

The whole hall burst into applause as the hat finishes its
song. . .. (Rowling 1997, pp. 117-18)

One by one, the hat is placed on each new stu-
dent’s head and calls out the name of a house. After
the Sorting Hat ceremony is completed, the main
characters in the book—Harry, Ron, and
Hermione—are all placed in Gryffindor and become
close friends. The plot of the series depends on the
trio being placed into Gryffindor. By belonging to
the same house, they are able to meet and share in
one another’s adventures. In addition, one of the
main characteristics of the Gryffindor house is brav-
ery, which is the storyline’s central theme. After
reading the books, our students understand that it
is important for these three characters to be to-
gether in the Gryffindor house. We then pose the
following question:

Can you figure out the chances that Ron, Harry,
and Hermione will all be placed into Gryffindor?
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We begin this activity by assigning different stu-
dents the roles of Ron, Harry, and Hermione.
These students then randomly select from a hat
one of the four house cards. After making their se-
lections, we list that outcome on the board. We
continue this process, having different groups of
three come to select their individual house fate. In
most cases, the groups choose completely different
outcomes. However, at times a group repeats the
outcome of a previous group. We emphasize the
importance of looking at unique possibilities and
have that group pick again. After several attempts,
we break our students into groups to work to-
gether to find all the possible combinations of how
Ron, Harry, and Hermione could be placed into the
four different houses.

As the groups work at getting all possible combi-
nations, we notice two popular approaches. Many
groups start by listing the possibilities either in a
random or structured order. In the more structured
cases, many of these groups see that there are 4
sets of 16 possibilities, keeping 1 of the 4 houses
constant for Ron in each set. In other words, they
show the 16 possibilities where Ron is placed into
Gryffindor, and all other house combinations for
Harry and Hermione are attached. These groups
usually get -all 64 possibilities. However, many
groups compile an incomplete list because of a lack
of organization. In these cases, they basically use a
guess-and-check strategy to find all the possibilities,
which tends to be less reliable without proper orga-
nization. The second popular group approach uses a
more insightful thought process, which is logically
connected to a tree diagram. These groups realize
that for each of Ron’s 4 house choices, Harry’s 4
house choices will branch off, thus giving 16 possi-
bilities between Ron and Harry. They continue this
branching process by connecting Hermione’s 4
house choices to the existing 16 possibilities of Ron
and Harry, concluding that there would be 64 total

possibilities for the three characters.

Both approaches are representative of the multi-
plication principle: If there are several independent
events to an outcome, you can find the number of
ways the outcome can occur by multiplying to-
gether the number of ways that each event can
occur. Using the multiplication principle, we can
show our students an easier mathematical method
for obtaining the 64 possibilities without compiling
a complete list. Consider the three independent
events: Ron is placed into a house, Harry is placed
into a house, Hermione is placed into a house.
There are 4 possible ways that each of these events
can occur. Therefore, there are 64 ways that these
events can occur simultaneously. This method is
displayed as '



4 4 4

X X - =64,
Ron Harry Hermione

This equation yields 64 possible ways that these
characters can be placed into houses, and one of
these possibilities has each of the characters being
placed into Gryffindor. Therefore, there is a 1 out of
64 chance (1/64) that Ron, Harry, and Hermione
will all be members of the Gryffindor house. See all
64 possible combinations in figure 4.

A nice extension to this probability problem is the
introduction of conditional probabilities. This scenario
assumes that some of the information is already
known. For example, if Ron was the first character to
be placed into Gryffindor, what are the chances that
Harry and Hermione will also be in the Gryffindor
house? Because Ron’s house assignment is known, he
is now limited to one house choice in the application of
the multiplication principle. The equation below
demonstrates this change. The students can see that,
with this added condition, the total number of possible
house assignments for all three characters is 16:

1 9 4 4
Ron Harry Hermione

Thus, the characters have a 1 out of 16 possibility
(1/16) of all being placed in the Gryffindor house,
assuming that Ron has already been placed there.

We find that our students are fascinated by the
probabilities of this problem. They are able to ex-
tend the realization that it is lucky the characters
ended up together to a very real understanding of
the mathematics involved in the selection process.

When students are able to make connections be-
tween mathematics and other subjects, they appreci-
ate the beauty of mathematics and its usefulness in the
world around them. Relating mathematics to literature
is an inventive way to address mathematical concepts.
The exercises presented here represent just a few of
the many examples we can use connecting mathemat-
ics to the Harry Potter series. We have had great suc-
cess in implementing these examples in the class-
room. Students are engaged by the material and see
the mathematics as an extension of the storyline.
While studying the mathematics of Harry’s world,
they are able to share in the adventures and identify
with the characters. Although our examples are based
on the Harry Potter books, this series is not unique.
Numerous opportunities for teaching mathematics
can be found in most popular literature. With a little
creativity, similar mathematics problems can be ap-
plied to books that are already in a student’s reading
list. This interdisciplinary approach addresses the
goals of a cross-curriculum view of education. The top-
ics are presented in an interesting setting and are con-
tinually reinforced. We believe that this interconnec-
tion can only add to our students’ appreciation of
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Fig. 4 All the possible combinations, 64, of housemates and housing are shown.
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Look around you, and you’ll find mathemat-
ics everywhere: in the newspaper, at the
store, in the post office, and on street
signs. Some of the mathematics is ac-
curate; some may be incorrect. But
many instances can be turned into fun
and fascinating activities and explorations
for middle school students. Write about such
an activity, including the original source of in-
formation, and send it to “Mathematics De-
tective,” MTMS, NCTM, 1906 Association
Drive, Reston, VA 20191-1502.
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mathematics and their ability to work as
problem solvers. It is an important step
in the formation of their lifelong atti-
tudes toward mathematics.
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Harry Potter Story Problems

Taken from http://www.mathstories.com/bookstories/Book 16 Harry Potter.htm

Explain and Show Your Work

1) Aunt Petunia, who is 6 feet tall, came to a 4 feet fence. How much taller was
she than the fence?

2) Harry needed money. He got $5 from Hagrid, $10 from Dumbledore, $0 from
Dursleys and $156 from Hermione. How much did he get altogether?

3) Dudley loves bacon and can eat 5 pounds in 1 hour. How much bacon can he
eat in 5 hours?

4) Harry's Nimbus 2000 flies at 60 miles per hour. How far can he fly in 5 hours?

5) Hagrid's very unusual pet, Fluffy, has 3 heads. Fluffy loves to brush his teeth.
Each mouth has 69 teeth. How many teeth does he have to brush?

6) Norbert ate and ate and ate. He ate 10 pounds of food per day. After 10 days,
how many pounds of food had he eaten?

7) In a big Quidditch match, Harry's teammates on the Gryffindors scored 15
points. Hufflepuff, their opponent, scored 165 points. At the last moment, Harry
caught the Snitch for 150 points. What was the outcome of the match?



8) Miss Norris is on duty 17 hours a day. How many hours is she on duty over 4
days?

9) The train from London to Hogwarts travels 150 miles and takes 3 hours. What
is the train's average speed?

10) Harry and Hermione are each 4 feet tall. They came upon a mountain troll
that was 5 feet tall. Hermione stood on Harry's head. How much taller were they
than the troll?

11) Busy Aunt Petunia spends 3 hours baking per day. How much time does she
spend baking in 3 weeks?



