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♦ Consultant
♦ Educator
♦ Author
♦ Keynote presenter
♦ Teacher trainer
♦ Conference speaker

Known throughout the country for motivating and engaging teachers and students, Brad has coauthored over a dozen books that provide easy-to-teach yet mathematically rich activities for busy
teachers while teaching full time for over 30 years. In addition, he has co-authored over 40 teacher
training manuals full of activities and ideas that help teachers who believe mathematics must be
both meaningful and powerful.
Seminar leader and trainer of mathematics teachers
♦ 2005 California League of Middle Schools Educator of the Year
♦ California Math Council and NCTM national featured presenter
♦ Lead trainer for summer teacher training institutes
♦ Trainer/consultant for district, county, regional, and national workshops
Author and co-author of mathematics curriculum
♦ Simply Great Math Activities series: six books covering all major strands
♦ Angle On Geometry Program: over 400 pages of research-based geometry instruction
♦ Math Discoveries series: bringing math alive for students in middle schools
♦ Teacher training seminar materials handbooks for elementary, middle, and secondary
school
Available for workshops, keynote addresses, and conferences
All workshops provide participants with complete, ready-to-use activities that require
minimal preparation and give clear and specific directions. Participants also receive journal
prompts, homework suggestions, and ideas for extensions and assessment.
Brad's math activities are the best I've seen in 38 years of teaching!
Wayne Dequer, 7th grade math teacher, Arcadia, CA
“I can't begin to tell you how much you have inspired me!”
Sue Bonesteel, Math Dept. Chair, Phoenix, AZ
“Your entire audience was fully involved in math!! When they chatted, they chatted math. Real
thinking!”
Brenda McGaffigan, principal, Santa Ana, CA
“Absolutely engaging. I can teach algebra to second graders!”
Lisa Fellers, teacher
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Like my activities? How about giving me a favorable
rating on the Teachers Pay Teachers
website? Four stars would be much
appreciated and would help me sleep better at
night.

✩✩✩✩

Like me even more? Then please don’t make copies
for your colleagues. I know it’s tempting
when they say, “Wow! Groovy activity! Can
I have a copy?” But this is how I make my
money, and why are they still saying “groovy”
anyway?

D

If we make copies for our friends, can we
honestly tell our students not to copy or take
things that don’t belong to them? (Ouch!)

B

Half priced site licensed copies are
available on the TPT website. Please
encourage them to take advantage of
this affordable option. Okay?

Thanks and happy teaching,

Brad

J
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a) Effective staff development
b) Affordable staff development
c) Ongoing staff development
d) ALL OF THE ABOVE!
www.tttpress.com
brad@tttpress.com

Great DVD
presentations offer
quality mathematics staff
development at a
fraction of
the cost!
♦ Effective because they are classroom-tested and classroomproven. These popular DVDs of Brad’s trainings have been utilized
by teachers throughout the country for years.
♦ Affordable because they are site-licensed. Buy only one copy
for your whole school, print as many copies of the handouts as you
need.
♦ Ongoing because when you hire new staff, simply hit “play” and
the training begins. There’s no need to bring back the consultant.
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Hundreds Magic
Where Math Comes Alive!
Overview:
This is one of my students’ favorite activities. They
love exploring the intriguing patterns and making
discoveries, and they don’t even realize they are
engaging in rigorous mathematics.
Students encounter the 100’s chart in the primary
grades, but did you know that there is a wealth of
arithmetic and algebra embedded in the chart for
older students as well? You can use the 100’s chart
to teach many math skills such as number
operations, mental math, integers, functions, writing
expressions, using variables, working with
binomials, combining like terms, and even writing
algebraic proofs.
Your students will love diving into this engaging
activity and will find rich mathematics of their own.
Just try to stop them!

Required Materials:
ý Pencils
ý Paper
ý Hundreds chart (use a
document camera or
scan one of the
enclosed masters if
you do not have a
chart.)
Optional Materials:
o Calculators
o Student copies of the
hundreds chart
o Colored pencils

Procedure:
1.

Display a copy of the hundreds chart. You may wish to provide students with
their own copies using the enclosed masters.

2.

Ask the students to circle any four adjacent numbers that
form a square. We will use 7, 8, 17, and 18 as an example.
Tell them to add the two diagonals of the square (blue sum
and red sum) and compare the results. they will notice that
7+18=8+17.

3.

Typically, I hide the hundreds chart from the students at this point and ask
them if they think this was a coincidence or whether it will happen again. I ask
them to stand on one side of the room if they think this will always work when
we arrange the numbers this way and add the diagonals and to stand on the
opposite side of the room if they think there may be exceptions. I do this to
ensure that I have 100% of the students engaged in mathematical thinking.

4.

Next I move the template to a new location and have them try it again. I move it
to a third location and again they add the two diagonals. In all three cases, they
see that the diagonal sums are equal. I may ask them if anyone wants to change
sides at this time. Some of the doubters will move to the “always works” side. At
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this point, most students will think this will happen no matter where I place the
template.
5.

Then I point out that in all three cases I decided which numbers to use. This is
like a magician who asks for a volunteer from the audience, but everyone knows
that the volunteer actually works for the magician. I ask them to try it on a
location of their own choosing. They still see that the diagonal sums are equal.

6.

By now they are convinced that there are no exceptions. Then I display the
hundreds chart numbered -49 to +50. Before they have a chance to see if it
works, I hide the new chart. Many will now begin to doubt that it works with
negative numbers. However, they are anxious to test their conjecture, and they
see the pattern still holds on this unusual chart. My reluctant students are
eagerly engaged in adding integers!

7.

Next I say, “This seems to work today, but do
you think it will work tomorrow?” They
assure me that it will. Then I ask if they think
it will work next month, and again they are
convinced that it will. I display a copy of the
calendar — usually with a fictitious month —
and ask them if they think it will work on a
calendar. Again they may doubt that the
pattern holds when the chart is so different,
but in fact, it still works.

8.

Lastly I ask them to find the one location on the hundreds chart where the trick
will not work. Since I teach middle school students, I use the -49 to +50 chart so
they can practice addition of integers: a grade-level appropriate skill. They will
search and search for the exception but never find one. I do this for two
reasons:
a. First of all, I need an opportunity to take roll!
b. Secondly I want everyone to come to the generalization that this
always works.
Some students may suggest that the pattern does not work if it is
placed too far to one side so that it overhangs the edge of the
hundreds chart as shown here. However, if there were numbers
in the missing cells, they would be 21 and 31 and the pattern
would still work.

9.

The procedure described in steps 2 through 8 is critical in moving
students from the specific world of arithmetic (what is 7+18?) to the
abstract and generalized world of algebra: the two diagonals always
produce equal sums. Notice that the students moved through these sequential
levels:
a. An equivalent sum occurred: an intriguing discovery.
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b. It happened two more times: a pattern emerged.
c. Students created conjectures about future examples based on their
inductive reasoning (observation and example).
d. Students explore other types of numbers and arrangements —
integers and calendars — and the pattern still holds.
e. Students search for a counterexample: proof by negation and come up
empty.
f. They conclude that this always works.
10. Now ask the students to think about why this always seems to work. Ask them
how they would explain it. I typically give my students about a minute to think
about that without talking, and then I have them explain their thinking in pairs.
11. I also ask students to explain their thinking to
Look what we just did!
the entire class. At this point, students are
Common Core Mathematical
moving beyond the arithmetic and trying to
Practice 3:
see why this works in the general or abstract
Construct viable arguments
case. They are thinking of the numbers as
and critique the reasoning
variables. This is critical in the formulation of
of others.
algebraic thinking. Younger students in
grades 5 or 6 may struggle to put this in
words, but many can think in this abstract manner and other students will
benefit from listening to their reasoning. Older students in grades 7 through
high school will find it easier to explain.
12. Historically algebra started as essays; people wrote about how numbers
behaved. Variables and symbols were introduced at a much later time. We are
attempting to imitate that incremental development of algebraic thinking in this
activity.
One student once explained it to the class this way:
“I tried it on 42, 43, 52, and 53. When I added the first diagonal, I added 42+53.
On the second diagonal I added 43+52. In both cases I was adding 40+50. The
difference was that in the first diagonal I added 2+3, and in the second one I
added 3+2.”
I asked the class what they thought of that reasoning, and they agreed it was
valid. I also asked them what property governs that explanation, and they saw
that it was the commutative property of addition: a+b=b+a. I asked if the
commutative property applied to subtraction, and they responded that it did
not. We tested this by showing that 53–42≠52–43.
13. Next I asked if the commutative property applied to multiplication, and they
assured me that it did. I asked them to show that it worked. However, when
they multiplied the diagonals they discovered a problem:
42x53=2,226
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52x43=2,236
14. I asked them what happened, and they said the products were off by ten. Hiding
the hundreds chart I asked them if it would always be off by ten or if that would
change as the template was moved onto lower or higher numbers. Again I asked
them to stand on one side of the room or the other. Then they returned to their
seats again and tested their conjectures to find that the products always differ
by ten.
15. If you have students in middle school, they may be ready to see why the
numbers behave this way. Moving students into a formal algebraic proof is a
small step at this time if all the previous steps were followed. I ask them how
the number in the upper right (43) differs from the number in the upper left
(42). They saw that it was one more. I asked them how the number in the lower
left (52) compared to the one in the upper left. They saw that it was ten more.
Finally, I asked them how the number in the lower right (53) compared to the
original number in the upper left, and they saw that it was eleven more. I moved
the template to a new location and asked if these relationships still held true.
They saw that it did. This is an important step in thinking of the numbers as
variables rather than as specific values.
16. At this point, I drew the template on the board and wrote in
the expressions as shown here. I explained that the letter n
represented any number. Comparing the sums of the blue
diagonal and the red diagonal gives us this expression:
(n) + (n+11) = (n+1) + (n+10)
Combining like terms gives us:
2n+11= 2n+11
This proves algebraically that this will always work on any hundreds chart. A
similar proof can be written to show why it works on a calendar, and older
students may be ready to tackle this on their own.
17. Younger students will enjoy simply exploring the patterns in the chart without
generalizing the relationships with formulas. More advanced students may be
able to explain why the patterns occur, without using formal algebra.
18. Why does the product of the diagonals always differ by ten? An algebraic proof
provides the answer:
n(n + 11) = n2 + 11n

(n + 1)(n + 10) = n2 + 11n + 10

19. At this time, you can explore any of the other templates. Some examples are
listed here:
Three-in-a-Row:
Pattern 1: The sum of the three numbers equals
three times the middle number.
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Proof: If n is the center then the left number is n–1, and the right number is
n+1. Thus their sum is:
(n – 1) + n + (n + 1) = 3n – 1 + 1 = 3n
Pattern 2: The product of the left and right number is one less than the square
of the center.
Proof: Their product can be written:
(n – 1)(n +1) = n2 + n – n – 1 = n2 – 1
X Shape:
Pattern: The average of the four corners is equal to
the center.
Proof: If “n” is the center then the corners are n–11,
n–9, n+9, and n+11. Thus the average is:
𝑛 − 11 + 𝑛 − 9 + 𝑛 + 9 + (𝑛 + 11) 4𝑛
=
=𝑛
4
4
Cross Shape:
Pattern: The average of the four points is equal to
the center.
Proof: If n is the center, the points are n–10, n–1,
n+1, and n+10. Thus the average is:
𝑛 − 10 + 𝑛 − 1 + 𝑛 + 1 + (𝑛 + 10) 4𝑛
=
=𝑛
4
4
This proof is so similar to the previous one that you may wish to assign it to
students to prove after they have seen the other example.
20. My students often make their own discoveries that they want to test and prove.
I have never introduced this activity without my students making an intriguing
discovery and heading off into uncharted waters with me trying to catch up.
Some ideas are listed below in the “Taking a Closer Look” section.
21. To help students develop the concept of working with variables, use the
“Hundreds Chart Fill-In” worksheet. Students will have to think about how one
number relates to those around it. A blank version is also provided so that you
can use integers or other numbers if you wish.
22. To foster an understanding of functions, use the “What’s My Rule?” worksheet.
You can create your own versions of these using the blank version provided if
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you wish. Students can write the rule in words or in algebraic notation if you
wish according to their skill levels.

×

×

×

Journal Prompts:

×

Ø

Ø

Ø

Ø

?

Are the differences of the diagonals ever equal? Explain why.
Make up an arrangement of numbers other than the four number square.
Describe any patterns or relationships that you find.

Homework:

&

Ask students to explore patterns found in different arrangements of numbers
other than the four number square explained above. You can use the X shape or
cross shape if you wish.

Taking a Closer Look:

$

Ask students to explore these same relationships and others on any calendar
page. An activity master is provided for this. What similarities and differences
occur?
What happens if you modify the template? Will the diagonal sums always
remain the same? Will the diagonal products always be off by ten?

Is the center point still the average of the other four points?
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Assessment:

þ

Allowing students to work in small groups will provide the opportunity for self
assessment. Since all the patterns can be generalized, a single formula should
result when students explore a given arrangement of numbers.

Look at all the Common Core Standards we have addressed!
Grade 5
CCSS.MATH.CONTENT.5.OA.A.1
Use parentheses, brackets, or braces in numerical expressions, and evaluate
expressions with these symbols.
CCSS.MATH.CONTENT.5.OA.A.2
Write simple expressions that record calculations with numbers, and interpret
numerical expressions without evaluating them.
CCSS.MATH.CONTENT.5.OA.B.3
Generate two numerical patterns using two given rules. Identify apparent
relationships between corresponding terms.
CCSS.MATH.CONTENT.5.NBT.B.5
Fluently multiply multi-digit whole numbers using the standard algorithm.
Grade 6
CCSS.MATH.CONTENT.6.EE.A.2
Write, read, and evaluate expressions in which letters stand for numbers.
CCSS.MATH.CONTENT.6.EE.A.2.A
Write expressions that record operations with numbers and with letters
standing for numbers. For example, express the calculation "Subtract y from 5"
as 5 - y.
CCSS.MATH.CONTENT.6.EE.A.2.B
Identify parts of an expression using mathematical terms (sum, term, product,
factor, quotient, coefficient); view one or more parts of an expression as a
single entity.
CCSS.MATH.CONTENT.6.EE.A.2.C
Evaluate expressions at specific values of their variables.
CCSS.MATH.CONTENT.6.EE.A.3
Apply the properties of operations to generate equivalent expressions.
CCSS.MATH.CONTENT.6.EE.A.4
Identify when two expressions are equivalent (i.e., when the two expressions
name the same number regardless of which value is substituted into them). For
example, the expressions y + y + y and 3y are equivalent because they name
the same number regardless of which number y stands for.
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CCSS.MATH.CONTENT.6.EE.B.6
Use variables to represent numbers and write expressions when solving a realworld or mathematical problem; understand that a variable can represent an
unknown number, or, depending on the purpose at hand, any number in a
specified set.
CCSS.MATH.CONTENT.6.NS.C.5
Understand that positive and negative numbers are used together to describe
quantities having opposite directions or values (e.g., temperature above/below
zero, elevation above/below sea level, credits/debits, positive/negative electric
charge); use positive and negative numbers to represent quantities in real-world
contexts, explaining the meaning of 0 in each situation.
CCSS.MATH.CONTENT.6.NS.C.6.A
Recognize opposite signs of numbers as indicating locations on opposite sides
of 0 on the number line; recognize that the opposite of the opposite of a
number is the number itself, e.g., -(-3) = 3, and that 0 is its own opposite.
Grade 7
CCSS.MATH.CONTENT.7.EE.A.1
Apply properties of operations as strategies to add, subtract, factor, and expand
linear expressions with rational coefficients.
CCSS.MATH.CONTENT.7.EE.A.2
Understand that rewriting an expression in different forms in a problem context
can shed light on the problem and how the quantities in it are related. For
example, a + 0.05a = 1.05a means that "increase by 5%" is the same as
"multiply by 1.05."
CCSS.MATH.CONTENT.7.EE.B.3
Solve multi-step real-life and mathematical problems posed with positive and
negative rational numbers in any form (whole numbers, fractions, and
decimals), using tools strategically. Apply properties of operations to calculate
with numbers in any form.
CCSS.MATH.CONTENT.7.EE.B.4
Use variables to represent quantities in a real-world or mathematical problem,
and construct simple equations and inequalities to solve problems by reasoning
about the quantities.
CCSS.MATH.CONTENT.7.EE.B.4.A
Solve word problems leading to equations of the form px + q = r and p(x + q)
= r, where p, q, and r are specific rational numbers. Solve equations of these
forms fluently. Compare an algebraic solution to an arithmetic solution,
identifying the sequence of the operations used in each approach.
CCSS.MATH.CONTENT.7.NS.A.1.A
Describe situations in which opposite quantities combine to make 0. For
example, a hydrogen atom has 0 charge because its two constituents are
oppositely charged.
CCSS.MATH.CONTENT.7.NS.A.1.B
Understand p + q as the number located a distance |q| from p, in the positive or
negative direction depending on whether q is positive or negative. Show that a
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number and its opposite have a sum of 0 (are additive inverses). Interpret sums
of rational numbers by describing real-world contexts.
CCSS.MATH.CONTENT.7.NS.A.1.C
Understand subtraction of rational numbers as adding the additive inverse, p q = p+ (-q). Show that the distance between two rational numbers on the
number line is the absolute value of their difference, and apply this principle in
real-world contexts.
CCSS.MATH.CONTENT.7.NS.A.1.D
Apply properties of operations as strategies to add and subtract rational
numbers.
Grade 8
CCSS.MATH.CONTENT.8.F.A.1
Understand that a function is a rule that assigns to each input exactly one
output.
CCSS.MATH.CONTENT.8.F.A.2
Compare properties of two functions each represented in a different way
(algebraically, graphically, numerically in tables, or by verbal descriptions).
CCSS.MATH.CONTENT.8.F.A.3
Interpret the equation y = mx + b as defining a linear function, whose graph is
a straight line; give examples of functions that are not linear.
CCSS.MATH.CONTENT.8.F.B.4
Construct a function to model a linear relationship between two quantities.
Determine the rate of change and initial value of the function from a
description of a relationship or from two (x, y) values, including reading these
from a table or from a graph. Interpret the rate of change and initial value of a
linear function in terms of the situation it models, and in terms of its graph or a
table of values.
Grade 9
CCSS.MATH.CONTENT.HSA.SSE.A.1.A
Interpret parts of an expression, such as terms, factors, and coefficients.
CCSS.MATH.CONTENT.HSA.SSE.A.2
Use the structure of an expression to identify ways to rewrite it.
CCSS.MATH.CONTENT.HSA.SSE.B.3
Choose and produce an equivalent form of an expression to reveal and explain
properties of the quantity represented by the expression.
CCSS.MATH.CONTENT.HSA.APR.A.1
Understand that polynomials form a system analogous to the integers, namely,
they are closed under the operations of addition, subtraction, and
multiplication; add, subtract, and multiply polynomials.
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Hundreds Magic
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Hundreds Chart
Fill-In

Name___________________________________
Date_________________________ Class_____

Use the numbers provided to fill in the missing cells of each chart.

14

A

B

28

D

C

65

84

F

E

91
77
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Hundreds Chart
Fill-In

Name___________________________________
Date_________________________ Class_____

Use the numbers provided to fill in the missing cells of each chart.

B

A

D

C

F
E
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What’s My Rule?

Name___________________________________
Date_________________________ Class_____

In each problem, some numbers have been circled. Study each pattern and answer
the questions.

1.
What are the next five numbers in this
pattern?
_______ , _______ , _______ , _______ , _______
What is the 15th number in the pattern?
_______
What is the rule?
______________________________________________

2.
What are the next five numbers in this
pattern?
_______ , _______ , _______ , _______ , _______
What is the 12th number in the pattern?
_______
What is the rule?
______________________________________________
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What’s My Rule?

Name___________________________________
Date_________________________ Class_____

In each problem, some numbers have been circled. Study each pattern and answer
the questions.
3.
What are the next five numbers in this
pattern?
_______ , _______ , _______ , _______ , _______
What were the three previous numbers?
_______ , _______ , _______
What is the 14th number in the pattern?
_______
What is the rule?
______________________________________________

4.
What are the next five numbers in this
pattern?
_______ , _______ , _______ , _______ , _______
What were the three previous numbers?
_______ , _______ , _______
What is the 18th number in the pattern?
_______
What is the rule?
______________________________________________
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What’s My Rule?

Name___________________________________
Date_________________________ Class_____

In each problem, some numbers have been circled. Study each pattern and answer
the questions.

5.
What are the next five numbers in this
pattern?
_______ , _______ , _______ , _______ , _______
What is the 13th number in the pattern?
_______
What is the rule?
______________________________________________

6.
What are the next five numbers in this
pattern?
_______ , _______ , _______ , _______ , _______
What is the 20th number in the pattern?
_______
What is the rule?
______________________________________________
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What’s My Rule?

Name___________________________________
Date_________________________ Class_____

In each problem, some numbers have been circled. Study each pattern and answer
the questions.

7.
What are the next five numbers in this
pattern?
_______ , _______ , _______ , _______ , _______
What is the 12th number in the pattern?
_______
What is the rule?
______________________________________________

8.
What are the next five numbers in this
pattern?
_______ , _______ , _______ , _______ , _______
What is the 12th number in the pattern?
_______
What is the rule?
______________________________________________
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What’s My Rule Answer Key
1.
What are the next five numbers in this pattern? 36, 40, 44, 48, 52
What is the 15th number in the pattern? 60
What is the rule? They are multiples of 4. y = 4x
2.
What are the next five numbers in this pattern? 63, 72, 81, 90, 99
What is the 12th number in the pattern? 108
What is the rule? They are multiples of 9. y = 9x
3.
What are the next five numbers in this pattern? 88, 99, 110, 121, 132
What were the three previous numbers? 0, 11, 22
What is the 14th number in the pattern? 154
What is the rule? They are multiples of 11. y = 11x
4.
What are the next five numbers in this pattern? 56, 62, 68, 74, 80
What were the three previous numbers? -10, -4, 2
What is the 18th number in the pattern? 110
What is the rule? We are counting by sixes beginning with 8. y = 6x + 2
5.
What are the next five numbers in this pattern? 49, 64, 81, 100, 121
What is the 13th number in the pattern? 169
What is the rule? They are square numbers. y = x2
6.
What are the next five numbers in this pattern? 31, 37, 41, 43, 47
What is the 20th number in the pattern? 71
What is the rule? They are prime numbers. There is no rule or formula.
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If you liked this activity, you might also like some of the
other character education lessons available in my
TeachersPayTeachers store. Simply search for “Brad
Fulton”.
You can also find many free and inexpensive resources on
my personal website, www.tttpress.com. Be sure to
subscribe to receive monthly newsletters, blogs, and
activities.
Similar activities include:
• Algebra Man: The tantalizing extension of Hundreds
Magic. Students design their own project integrating
number sense, algebra, and the mathematical
practices.
• Take Your Places: Two versions for younger or older
students help them transition from arithmetic to
algebraic reasoning.
• Math Maps: Developing the Mathematical Practices
• Menu Math: An appetizing helping of algebra in a
burgers and fries format. Algebra never made so
much sense!
Feel free to contact me if you have questions or
comments or would like to discuss a staff development
training or keynote address at your site.
Happy teaching,

Brad
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