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NEWSLETTER

PRESIDENT'S IESSACE

Susan Negro
Susan.Negro@germantownacademy.org

One of the advantages of teaching at a preK-12 school is that I am exposed to administrators with
expertise in elementary, middle and high school education. In June I attended the middle school end of the year
celebration and as part of the ceremony, our middle school head, Ken Rogers gave a “not so typical” send off
to the eighth grade. Ken had accepted a new position as head of a prestigious school in the south and he was
saying goodbye to our community while giving the students and faculty much to ponder over the summer.
While [ was listening to Ken, I knew that the topic of this address just have to include a bit of his inspirational
message. Rogers eloquently managed to relate Locard’s Exchange Principle to the goals that we all strive for
as life-long leaners. Developed by Dr. Edmond Locard, the principle posits that every time you make contact
with another person, place or thing, it results in an exchange of physical materials. The French scientist
believed that no matter where a criminal goes or what a criminal does, by coming into contact with the
environment, evidence will be left behind. At the same time, something will also be taken away from the scene.
Ken Rogers thoughtfully described many of the “exchanges” that he experiences while leading our middle
school. Over the course of the summer as I worked on my writing college recommendations and
planning for my fall course load, Locard’s Exchange Principle remained in my thoughts. What do I want the
“exchanges” with the students in my classes to look like this year? What did each of my former students leave
behind with me? How will previous “exchanges” with professors, students and colleagues influence my future
school life?

As teachers of mathematics, our words and actions have a tremendous impact on the lives of our
students. We all can remember the teachers whose words inspired us to greatness or those teachers who could
crush us with a look. Even the simplest of interactions will leave behind trace evidence that will tell a story.
I can still hear the voice of my third grade teacher, Miss Stone, encouraging me to use my math words when
describing the numerator and dominator during our fraction practice (of course, | wanted to say top and
bottom!). On the other hand, I can recall the frustration of a friend who was placed in the “A” group rather than
with “M” kids in seventh grade. Our middle school had decided that best way to name our homogeneous math
sections was to divide us into four groups: M, A, T and H. Can you imagine how the students in H must have
felt? Do you think any of those students ever looked favorably upon their math experiences after such a
humiliation?

As the school year begins, [ urge you take some time to consider how Locard’s principle applies to your
teaching life. In the article, Learning Lessons about Lessons: Memories of Mathematics Instruction, Andrea
Guillaume and Lisa Kirtman invite us to think about these reflective questions: Who were the powerful
mathematics teachers in your life? Were certain topics of mathematics prevalent in your experience? Were
there “typical” behaviors or strategies that teachers employed during mathematics instruction? Which teacher
behaviors supported your growth in mathematics?

Please email me (susan.negro@germantownacademy.org) regarding the “exchanges” that have
positively influenced your teaching career.

Wishing you a great school year, Sue




www.atmopav.com

U RN NEWSLETTER FALL 2014

The ATMOPAYV Newsletter is published three times a year.
Contributions in the form of articles, reviews, teaching ideas,
humor, and opinionated essays are welcome. Material for the
Winter 2015 issue should be submitted no later than December
15, 2014. Please be sure to include contact information (e-mail
and/or telephone) if you are not a regular columnist. Send your
text to the editor:
Lynn Hughes
1000 Black Birch Lane
Quakertown, PA 18951
atmopav@gmail.com

The Association of Teachers of Mathematics of Philadelphia and
Vicinity was founded more than 60 years ago. It is an organization of
mathematics educators who are dedicated to improving mathematics
instruction at every level from kindergarten to college. Through its
professional meetings, website, and this publication, ATMOPAV
supports, informs, and facilitates communication among teachers,
pre-service education students, supervisors, and school administrators
from the five-county Philadelphia area. Our awards program
recognizes excellence among student teachers, novice teachers, and
secondary school students who participate in our annual mathematics
competition.
To join ATMOPAV, please
complete the membership application in this issue.

ATMOPAYV Executive Board
Officers:
Susan Negro, President
Beth Benzing, First Vice President
Bob Lochel, Second Vice President
Sonya Wassmansdorf, Recording Secretary
Mark Wassmansdorf, Treasurer
Allison Rader, Membership
Lynn Hughes, Publications
Bob Lochel, Website

Call for Columnists

If you're an educator, you have something to share, and this is a
good place to do it. We are looking for more writers of regular
columns and of single articles. About what, you ask? Consider
these possibilities:

e Activities, especially for grades K - 5

e Mathematics software reviews

o Adapting lessons for students with special needs

e Cross-curricular activities that link math with other
subjects

e Diary of a first-year teacher

¢ Recollections of a retired teacher

e Mathematics-related history

o Useful resource books for teachers

e Math games and puzzles (esp. for elementary and middle
school)

e Literature connections and book reviews

¢ Reviews of math-related apps

e Teaching with particular software: Scratch, SketchUp,
spreadsheets, Geometer’s Sketchpad, etc.

e Working with challenged learners

e Parent Night/ Math Night ideas

... and whatever else you might think of.

We are eager for material that applies to
any level of mathematics education. If you
don’t want to write but know a colleague who
45 may, please pass the word. Contact the editor

v. for further information.

Math-Related Websites for Teachers and Students

Cut the Knot http://cut-the-knot.org

The Futures Channel http://thefutureschannel.com

Making Mathematics http://www2.edc.org/makingmath/default.asp

Don% Math Website http://www.shout.net/~mathman/

CoolMath4Kids http://www.coolmath4kids.com

JETS website http://www.jets.org/latestnews/JETS_Challenge.cfm
The Virtual Library of Interactive Mathematics http://www.matti.usu.edu/nlvm/nav/vlibrary.html
The Intermath Dictionary http://jwilson.coe.uga.edu/interMath/MainInterMath/Dictionary/welcome/howto.html
Mathematrix http://www.geocities.com/CapeCanaveral/Hangar/7773/

The MacTutor History of Mathematics

http://www-groups.dcs.st-and.ac.uk/~history/

Powers of Ten  http://micro.magnet.fsu.edu/primer/java/scienceopticsu/powersof10/index.html

Mathworld  http://mathworld.wolfram.com/

S.0.S. Mathematics  http://www.sosmath.com/

RadicalMath http://www.radicalmath.org
Natural Math  http://www.naturalmath.com/

The Knot Plot Site  http://www.cs.ubc.ca/nest/imager/contributions/scharein/KnotPlot.html

Paper Models of Polyhedra

http://www.korthalsaltes.com/index.html
Mrs. Glosser § Math Goodies http://www.mathgoodies.com
The Math Forum@Drexel  http://www.mathforum.org/
Khan Academy http://www.khanacademy.org/

Platonic Realms http://www.mathacademy.com
Explore Learning http://www.explorelearning.com
XtraMath www.xtramath.org

And, of course . . . The National Council of Teachers of Mathematics  http://www.nctm.org/
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Bic IDEAS
Rich Murray

richm@miquon.org

The Miquon School

LITTLE FOLKS, % E

All About Shapes

We began first grade this year with a discussion of geometry, specifically shapes: the circle, the square, and
the triangle. First, we showed the children pictures of the shapes and discussed the attributes of each: curved sides,
three points, four equal sides, and angles. Then we read Cubes, Cones, Cylinders, and Spheres by Tana Hobin,
paying attention to how the sides, top, or bottom of the various shapes were examples of circles, squares, and
triangles. We also read First Shapes in Buildings by Penny Ann Lane, again, seeing how circles, squares, and
triangles often appear in real buildings around the world. We then completed several activities and projects to
support our discussion.

Shape Search. We grouped the children in pairs and went outside for a shape search around the Miquon School
campus. We found many objects and structures that were examples of the shapes we were discussing. After that, we
came inside and brainstormed a list of various objects that could be represented by circles, squares, and triangles,
whether they were objects we saw on our tour or that we knew about from other places.

Class Books. The teachers prepared pages for a class book in the shape of a circle, a square, and a triangle. Over
several sessions, the children drew pictures of various objects represented by the shape of the page. The children
shared their pages with the rest of the group. We then put together a classroom book for each of the shapes.

Graph. We created a graph depicting how many of each shape the children drew in the classroom books. We set up
a column for the circle, the square, and the triangle. We distributed stickers to each child for the number of objects
they had drawn on their page, and we took turns placing our “data” on the graph. After the three columns were
completed, we discussed which shape had the most, the least, how many more one shape had over another, and how
many drawings we had made altogether.

Attribute Blocks and Adjectives. We introduced Attribute Blocks to the children and explored how we could
describe the various blocks. We compared the size, thickness, color, and edges of the blocks. We discussed various
ways in which we could describe the shapes, and we generated a word bank of adjectives for color (red, blue,
yellow), size (small, large, medium, thick, thin), texture (smooth, pointy), and shape (square, circle, rectangle,
triangle, hexagon). We made word cards and displayed an Adjective Word Bank near our Word Wall.

Fine Motor Skills. The children had an opportunity to practice some fine motor work as they made supplies for an
art project for this study. The children chose some attribute blocks to trace on various colors of construction paper.
After tracing, the children cut out the shapes. The teachers challenged the children to see how little waste they could
generate with the work. One discovery that occurred was tracing shapes using a common edge, which made for no
waste on that particular cut. Another was looking at the space that was left on the paper and finding a shape that
would fit. The children were quite industrious with this activity.

Picasso Portraits. The shapes that the children cut out were used to create an art project based on Picasso’s work.
First, we read the story When Pigasso Met Mootisse by Nina Laden. We then created self-portraits in the style of
Picasso. The shapes of the faces were triangles, squares, and circles. Eyes, noses, mouths, and hair were shown with
the various attribute-block shapes previously cut out. There was much creativity with this project.
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In Summary -- Our study of the circle, square, and triangle included introducing the shapes with a concrete picture,
then seeing those shapes in real-life photographs, exploring our own campus to find examples of the shapes, creating
a list of shapes we saw or knew about, drawing those shapes and putting them in book form to be perused again, and
then using our own printed material to create a math lesson using graphs. This study led to an introduction to
Attribute Blocks, a discussion of how we could describe attribute blocks, and generating a list of color, texture, and
size adjectives. We even had an opportunity to practice our fine-motor skills by tracing and cutting out attribute
block shapes, and then using those shapes to create an art project loosely based on Picasso’s art style. The children
and teachers enjoyed these activities very much, and our group now knows a lot about shapes!

First Shapes

Penny Ann Lane 3 by Nina Laden

MIDPOINT

Lynn Hughes

lynnh@miquon.org

The Miquon School

In Search of Our Roots . . . square and cube, that is

Two of my math groups worked with square numbers and then extended that into cubes and general work with
exponents over the course of several days recently. This article will take you back into those classes to let you see what

~d _BIN FTLA e

B
A

transpired.

Things we can hold in our hands are essential to building conceptual
understanding, and we found a new use for the work we had done previously with
factors, prime numbers, and prime factorization. First we worked with flat square
tiles to make the first 5 square numbers: 1, 4, 9, 16, and 25. Students observed that
the square root is the length of one side. All of those numbers are perfect squares
because their square root is a whole number. Students were asked to write the
difference between each square number on a piece of paper and place it between the
tile arrangements. Without being prompted, students quickly saw a pattern as the
differences increased. “It goes up by 3,5, 7, 9. ..” Do you think that continues
forever? “Yes, because you keep putting on one more column and 1 more row, like
an L shape.”

I asked how we could know that 12 is not a square number. A student said,
“We could take 12 tiles and try to arrange them into a square.” So we did. Oh. The
closest we can get is a 3 by 4 rectangle. So what can we conclude about the square
root of 12? After a little thought, the group agreed that it had to be more than 3 but
less than 4. We’ll come back to that later.

Now let’s take a look at the prime factorization of a number that we know is
a perfect square, such as 36. Using either of the two methods that they had learned,
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students came up with the right factor string: 36 = 2 x 2 x 3 x 3. Now we can rearrange the factors into two identical
sets: (2x3) x(2x3)=6x6.And so 6 is the square root of 36, built from half of the prime factors.

“What if we can’t make two matching sets of prime factors?” one student asked.

Another responded, “Then we know that the number is not a perfect square.”

Back to that troublesome 12 . . . Although not every number is a perfect square, every number does have a square

root. It just won’t necessarily be a Whole number. So, if the square root of 12 is somewhere between 3 and 4, let’s get out
our calculators and go hunting for it. The first suggestion was 3.5. We do a quick 1
review lesson on the keys to use for putting an exponent into our calculators and give
that idea a try: 3.5 squared = 12.25. Students got out some graph paper and drew a
square that was 3 and 1/2 squares on each side. And yes, we could see that it comes
out to be 12 and 1/4 squares in area. It’s important to keep going back to visual,
tactile representations and not just numerical processes.

“If 3.5 is too big, let’s try 3.4,” someone suggests.

We often remind students that a number such as that is not “3 point 4" but “3
and 4 tenths.” An understanding of decimals requires a firm mastery of place value. If
we always read the whole number 214 as two-one-four, we might not realize that it L,

fasi) +{6x%)+ %= 12.25.

was a bit more than two hundred. It would just be a string of digits.

But 3.4 squared = 11.56. That’s too small.

“So the square root must be between 3.4 and 3.5?”” someone asks.

Someone else has an idea — how about 3.45? When a third child expressed confusion, we rewrote the
bracketing numbers as 3.40 and 3.50. A short discussion of decimal places and equivalencies brought up some forgotten
learning, and we moved on. We gave out sheets on which students could record each guess and its squared value.

Gradually students got closer and closer to the elusive
square root.

“I have 12 with five zeroes!”

”I have 11 with four nines!”

As students worked, | observed their strategies. Most
were systematic, but a few wobbled around the target without
much method. | made a few suggestions that pointed to what
other students were doing, and they began to see that a more
analytical approach gave them better results. No one got a full
display of zeroes or nines by the time class ended, but the
excitement and exasperation made for a dramatic end. “Just one
more!” several pleaded when I said it was time to pack up. Some
vowed to continue it at home.

On to cubes . . . First we picked up some manipulatives again
and built the first 4 cubic numbers: 1, 8, 27, and 64 with one-inch
wooden blocks. Some students did what we had done with the flat
tiles, making only one layer. As they realized they didn’t yet have a
cube, another conceptual element clicked firmly into place: we need to
use the root three times.

We discussed perfect cubes, relating them to perfect squares.
When we asked how we might use prime factorization to find the root
of a perfect cube, students quickly suggested that we would need three
matching sets of prime factors. We tested it with 1000 and came up
with 2 x 2 x 2 x5 x 5 x 5. That re-grouped into (2 x 5) x (2 x 5) x (2 x
5). 1t works! Would it work for finding the roots of numbers raised to
the fourth, fifth, or sixth power? We agreed that it would.

Our calculators have a square root key, of course. But this exploration made the concepts of powers and roots
clear in a way that could not be achieved by just pushing a button and recording what came up on the display. And it was
a lot more fun.
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TIMEWASTERS

Don Scheuer
mathguy1@yverizon.net

Editor’s note: A funny thing happened on the way to this issue. Don decided to take a “sabbatical” from his
column, as he put it. He has been doing this column for many, many years and is probably entitled to a break.
So we begged him at least to share the solutions to the puzzles in the Spring 2014 issue so that his faithful
readers would know if they got anything right. Here they are:

A.) A cryptographer uses the following method for encoding positive integers. First, the integer is expressed in
base 5. Second, a 1-to-1 correspondence is established between the digits that appear in the expressions in base
5 and the elements of the set {V, W, X, Y, Z}. Using this correspondence, the cryptographer notices that three
consecutive integers in increasing order are coded as VYZ, VYX and VVW, respectively. What is the base 10
representation for the integer coded as XYZ?

Solution: Since VVW follows V'YX, this means W is 0 (zero) and X is 4. Since VY X follows VYZ, this means
Z is 3. Since VVW follows VY X, this also means that v follows Y, so Y is 1 and V is 2. Therefore XYZ = 4135
which is 10810.

B.) Balls numbered 1 — 9 are placed in a bag. A game is played as follows: A person selects 4 numbers (from 1
— 9) and places a bet that they will correctly guess at least 3 of the numbers of 4 balls drawn from the bag at
random. What is the probability that the person playing the game will win the bet?

Solution: The total number of ways of selecting the four balls is 41(9 4)! To guess exactly 3 of the balls
correctly, the person would have to select 3 of the four balls and one of the other five. This can be done in 4 x 5
= 20 ways. Guessing all four correctly would be done in only one way. So, the probability of guessing at least 3
would be 21/126 = 1/6.

C.) If an item is sold for x dollars, there is a loss of 15% based on the cost of the item. If the same item is sold
for y dollars, there is a profit of 15% based on the cost. What is the ratio of y to x?

Solution: If C represents the cost of the item, then x = C - .15C or .85C. Theny = C + .15C or 1.15C. The ratio
of y to x is 1.15C/.85C which equals 23/17.

But we can’t leave it there, faithful fans of Don’s column. What will you do without some new brain-
busters? So we dug into the past . . . way, way back into the past . . . all the way back to the ATMOPAV
newsletter from April, 1984. The newsletter editor was Paul Moulton of Episcopal Academy. The Spring
Banquet was set to be held at the Holiday Inn in King of Prussia, where the keynote speaker was the president
of Drexel University, William W. Hagerty. The title of his talk was “Newton Had His Apple; Drexel Has
3,000.” The awards given at that banquet were selected by the ATMOPAYV awards committee, comprised of
John Kerrigan, Albert Linton, James Rubillo, Jesse Rudnick, and Al Mauthe. Award winners included Tom
Smith, Joan Gucken, James Bonner, and (yes!) Don Scheuer. Some of you will find those names familiar.

On the next page you will find a copy of Don’s column as it was published, complete with its toppling-
dominoes logo. Please take note, too, of the suggestion that there should be a special recognition for the year’s
highest-ranking Timewasters virtuoso at the Spring Banquet. It’s never too late to vote for a good idea. (I intend
to vote for Norman Thomas in the next presidential election.)

Where are the solutions to the archival puzzles here? You’ll have to find them in this issue on your own.
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by Don Scheuer

The January’84 issue of TIMEWASTERS broughta host
of Ratiocinators out of the woods. All three problems were
correctly solved by the following people:

John Heckman - Reading High

C. Ralph Verno - West Chester

Kenneth Trotter - Lower Merion

Mark Zoserman - Wallingford-Swarthmore

Problems 1 and 2 were successfully solved by:

Sr. Ann Veronica & Tom Bean - St. Aloysius Academy
Rev. Richard Antonucci - St. John Nuemann
~ John Fallon

For the second issue in a row, all three problems were
also solved by an anonymous wizard who feels that
ATMOPAYV should award a free dinner at the Spring Banquet

' to the person who is most successful with TIMEWASTERS.

The Board will take this under advisement, but remember -
Newton never got a dinner, Fermat never got a dinner, Euler
never got a dinner...

Here are some challenges for this issue. Solutlons will
be published in the next issue.

A. Suppose you remember all but the last digit of a phone
number and you only have two quarters. What is the
probability of dialing the correct number (choosing the
last number at random) before running out of money?
(a call costs 25c).

B. A man, upon leaving his office, notes the position of the
hands of the clock. Upon returning between 2 and 3
hours later, he notes that the hands have exchanged
positions. How long was he gone from the office?

C. If N = .48181.. an infinite repeating decimal with the
digits 8 and 1 repeating, and N is written as a fraction in
lowest terms, what is the difference between the denom-
inator and the numerator?

-Send solutions to Don at 221 Summit Ave., Jenkintown,
PA 19046.
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TREMEMEERING STEVEN DAFXILou

ATMOPAYV president, Susan Negro, said: In the spring of this year, the math community lost one of our brightest lights,
Steve Dafilou. As a long-term ATMOPAV board member, Steve’s passion for his craft guided us through countless
meetings, conferences and banquets. We will miss him dearly. Charles Grogan, a longtime friend and SCH colleague,
shared the following tribute:

Over his 25+ years at Springside and then SCH Academy, Steve Dafilou was
a teacher of math, but he also served in many other capacities, including registrar and
director of senior projects. He was always willing to step right in and do whatever
was asked of him.

Steve was a teacher for all the right reasons and always put the students
first. He was dedicated to all the students he taught during his career, as well as to his
advisee’s. He was an advocate for students and made sure their voices were heard.
Steve also served as a good model for new teachers as he became a “seasoned
veteran” over time, and was always kind and helpful to new members of the
community.

Steve took it upon himself to make statistics a focal point of study within the
math program at SCH. He realized the need to expose students to a deeper level of
study, and he developed and taught both AP and college prep statistics classes.

Over the last three years, as a | watched him battle that horrible disease, | was
amazed how he did it day after day with so much courage. He was a very brave man
who never felt sorry for himself. He kept a positive aura about him that spread to
everyone around him. Steve could always be counted on to offer his opinion, on any
subject, and his most famous catch-phrase was "I'm just saying!" 1 was honored to
know him, and will miss him very much.

A continuing dialogue on . ..

PEDAGOCY IN THE VIATHEMATICS (TASSROOM

Editor’s note: Although some would argue that pedagogy applies only to teacher-directed, didactic instruction, we choose to interpret
it as a label for what we should be doing to make our classrooms joyous, student-focused, centers of durable and independent learning
— however that may be achieved. So we invite you to share your methodology, perhaps talk a bit about the population that you serve,
and give us some insight into why it works for them.

Looking at Averages From Another Angle

Lynn Hughes
The Miquon School

Teacher: “What’s an average? We usually call it a mean in math class, but many people use the word average instead.”
Student: “It’s what you get when you add up all the numbers and divide by as many numbers as there are.”

Teacher: “That’s a good way to calculate an average. But what is an average? What does that quotient tell you?”
Student: “Ummmm . . . could you call on someone else? ”

| find myself having this conversation with my 5" and 6™ grade students more often than | would like. They have
learned that the term average or mean frequently triggers a computation process, and they know how to do it. But
interpreting the result or even dealing with a problem situation that doesn’t start by adding a group of numbers is often a
different matter.
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Try these questions on your students:

1) The average number of members on the soccer team was 25. There are 6 teams in the league. But at least one new
player has signed up and at least one player left. Now the average number of players on each team is 28. What are two
possible pairs of numbers for leaving and joining that could make this happen? Solution: Since the average has increased
by 3 per team, the total number of players in the league must have increased by 18. Any combination of positive and
negative numbers that add up to 18 will work. A value of zero for joining or leaving is incorrect, as the problem states that
at least one joined and at least one left.

Follow-up question: Can you list all of the possible joins/quits pairs? If so, what are they? If not, describe the
pairs instead. Solution: It’s an infinite list. So the pairs are any 2 integers (1 positive and 1 negative) whose sum is 18.

2) My English teacher gives a weekly spelling test. It’s always on a list of 20 words. I've taken 5 tests, and my average
score is 17. My worst score was 12, and my best score was 20. How many words have | gotten right on all 5 tests?
Solution: An average of 17 on 5 tests must mean that the student got 85 words right in all. The best and worst scores are
irrelevant.

Follow-up question: How many words would | have to get right on the next test in order to raise my average to
187 Solution: To have an average of 18 after 6 tests, the student would have to get total of 108 words right. That means
the student would have to score 23 on the next test, which has only 20 words. It can’t be done.

Although both of these problems and their extensions involve averages, neither one can be solved by adding up a
list of numbers and dividing by the number of data points. Students need to engage with averages or means in many ways,
not just situations that require to employ a computation .

At this time of year, after a summer of countless (okay, countable) games and as the World Series gets rolling,
baseball provides a lot of data that is comprised of things that can be averaged and things that have already been averaged.
You can give students experience with understanding mean with data that they may care about more than the canned
numbers that show up in math texts. By the time this newsletter reaches you, it may be too late for this year (and already
much too late for the Phillies), but you can save it for next fall.

Do you have ideas and/or activities to share about using baseball or other sports in your classroom? Please send the
editor an article and/or worksheet.

A Commentary on NIX THE TRICKS
Tom Waltrich
Gwynedd Mery Academy High School
twaltrich@gmahs.org

After reading the last newsletter regarding the elimination of tricks in mathematics, | looked into the
publication “Nix The Tricks.” While I do agree that some of ideas are valid, | feel it is not the tricks that are bad
but the way they are presented.

The one that really caught my attention was regarding FOIL. It is certainly true that the acronym lacks
any mathematical relationship, but, if it is presented to the students in the proper way, it can be an extremely
effective tool, not only for multiplying binomials, but also for factoring quadratics.

In my classroom, the topic of polynomial multiplication is done in stages. We begin with simple
distribution problems with a monomial and a binomial. Once the students get the hang of this (and it doesn’t
take long), we move onto two binomials. Here the emphasis is on distribution of both terms of the first
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binomial. There are typically a lot of arrows that are drawn for each example so the idea of distribution is
reinforced. As the students master two binomials, we will move onto trinomials and continue with distribution.
Only when we return to binomial multiplication will 1 introduce the idea of FOIL, reminding students that it is
based on distribution. As I introduce FOIL, I show the students that the Outside and Inside will usually (but not
always) combine together. By constantly reminding my students that FOIL is a result of distribution and only
works on binomials, it gives them a simple method on which they can rely. And | have found that many times
students are able to apply this method when they recognize binomial multiplication in complex numbers,
radicals, and trigonometric form. But the main reason | like FOIL is for factoring.

In my experience, many students who begin factoring quadratic trinomials find it a daunting task and often have
little idea where to begin. I usually begin with reminding them that FOIL-ing leads to the trinomial. Here is an
example of how I typically introduce factoring quadzratic trinomials.

X*—2x—-35

We will start by drawing in two sets of parentheses. When multiplying the binomials, the First terms lead to
the first term of the quadratic so we factor out the x? term.

x )x )

I tell them to jump down to the last term of the trinomial. This comes from multiplying the Last terms of the
binomials, so we factor out the constant.

(x 1)(x 35)

(x 7)(x 5)

Reminding them that the Outside and Inside usually combine to find the x-term, we set out on some mental
calculations. | ask the students to find the products of the Outside and Inside terms to see if they could lead to
the x-term.

35x
—
(x 1)(x 35)
X/

X
Since 35x and x will never combine to equal the -2x term that is necessary, we move on to the next possibility.
/—SX\A
(x 7)(x 5)

®_/
7%

The only way to get - 2x from the 5x and 7 x would be if the 7 was negative and the 5 is positive. This would
be the point we would now use signs.

x - 7Nx + 5

One last check that the signs of the Last terms match up with the sign of the constant and the quadratic is
factored.

10
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Factoring a quadratic can be intimidating, but by using FOIL as a method for multiplying, my students
can use it to reverse the process. And while | do agree that tricks with no explanations do not reinforce
mathematical concepts, if used properly they can be essential teaching tools. Many tricks that I use in class, |
will let the students discover them before they can be used.
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TECENCLOCY CORNER

Using tables to keep track of students’ behaviors
Margaret M. Deckman , Roman Catholic H.S. (retired)

I found it very useful to create seating charts using tables (with Word), with room to record names, absences,
good and not so good actions. The only nuisance is typing in the students’ names at the beginning of the year.

In the unlikely case that you have, say, six people in one class, and choose to arrange them in three columns and
two rows, set up a table with two columns and eighteen rows, and type in the names starting from the top, in the first and
sixth rows. The result, AFTER adjusting the widths of the columns, will be like the following:

J. Brown A. Burgos P. Smith

L. Jones W. Azzisa C. Lopez

11
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The empty rows below each student’s name are used to record his/her actions for five teaching days (as opposed
to testing days). You could use “A” for “was absent”, “P” for “participated” (asked or answered a question), “B” for
“went to the board”, “S” for “slept in class”, “O” for “was off task”, “D” for “acted up”. Whenever anyone caught me in a
mistake, | gave them a “star”. This very rarely happened! A finished chart might look like this:

J. Brown A. Smith P. Burgos
A S P
A P
P A P
P P B
P P
L. Jones W. Allen C. Lopez
* D B
P D
B (0] P
B P
P P *

Thus, five days of class are covered. You can just make copies of the chart, or you can have “rotation day” — this
is, after each chart is completed, everyone in the front row goes to the back and everyone else moves forward one place.
They say the people who sit up front get the better grades.

It’s easy enough to switch names a row at a time, cutting and pasting each row in turn if you want to do this.

To quantify all this, as any mathematician would want to do: each student comes to class each day with four
points. If he pays attention but doesn’t participate, his score is four. An absence removes all points for the day, but can
be made up. P and B merit one more point. S, O, and D lose one or more points. Someone who participates every day
earns a total of twenty-five points. Someone who sits there and pays attention gets twenty points.

Here are the charts with the points shown (I don’t write them down, just work them out mentally.)

J. Brown 18 A. Smith 11 P. Burgos 25
A-0 S-3 P-5

4 A-0 P-5

P-5 A-0 P-5

P-5 P-4 B-5

4 P-4 P-5

L. Jones 26 W. Allen 17 C. Lopez 25
*-6 D-3 B-5

P-5 D-2 4

B-5 0-3 P-5

B-5 4 P-5

P-5 P-5 *-6

Total all the scores for a quarter, and you have good picture for student and parent. If you insert another table
with five columns and one row at the bottom of the page, you can keep a log there of the dates, assignments or reminders
and the like. Having arthritis in my hands, | kept my textbook and binder on a tall cart that | pulled around with me. It
wasn’t a sacrifice to mark the charts.

This can have quite an effect on parents, good or bad, at parent-teacher meetings!

12
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Dysdarcuria ~- WHAT'S IT ALL ABOUT?

From the National Center for Learning Disabilities (ncld.org)
Dyscalculia includes different kinds of math difficulties. The signs of dyscalculia also look different at different ages. Dyscalculia
tends to become more apparent as kids get older. But it can be detected as early as preschool. Here’s what to look for:

Warning Signs of Dyscalculia in a Preschooler or Kindergartener

e Has trouble learning to count, especially when it comes to assigning each object in a group a number. (Teachers refer to this as
one-to-one correspondence.)

e Has trouble recognizing number symbols. Example: making the connection between “7” and the word seven.

e  Struggles to connect a number to a real-life situation, such as knowing that “3” can apply to any group that has three things in it—
3 cookies, 3 cars, 3 kids, etc.

e Has trouble remembering numbers, and skips numbers long after kids the same age can count numbers and remember them in the
right order.

e Finds it hard to recognize patterns and sort items by size, shape or color.

e Avoids playing popular games like Candy Land that involve numbers, counting and other math concepts.

Warning Signs of Dyscalculia in a Grade-Schooler and Middle-Schooler

e Has trouble recognizing numbers and symbols.

e Has difficulty learning and recalling basic math facts, such as 2 + 4 = 6.

e  Struggles to identify +, — and other signs and use them correctly.

e May still use fingers to count instead of using more sophisticated strategies.
Has trouble writing numerals clearly or putting them in the correct column.
Has trouble coming up with a plan to solve a math problem.

Struggles to understand words related to math, such as greater than and less than.
Has trouble telling his left from his right, and has a poor sense of direction.
Has difficulty remembering phone numbers and game scores.

Avoids playing games like Risk that involve number strategy.

Has trouble telling time.

Warning Signs of Dyscalculia in a High-Schooler

e  Struggles to apply math concepts to everyday life. This includes money matters such as estimating the total cost, making exact
change, and figuring out a tip.

Has trouble measuring things, like ingredients in a simple recipe.

Struggles with finding his way around and worries about getting lost.

Has hard time grasping information shown on graphs or charts.

Has trouble finding different approaches to the same math problem.

Lacks confidence in activities that require estimating speed and distance, such as playing sports and learning to drive.

Dyscalculia affects more than a child’s ability to handle math class and homework. Here are some everyday skills and activities a
child may find difficult:

Social skills: Failing repeatedly in math class can lead a child to assume failure is inevitable in other areas too. Low self-esteem can
affect a child’s willingness to make new friends or participate in afterschool activities. He might also avoid playing games and sports
that involve math and keeping score.

Sense of direction: The child might have trouble learning left from right. He may have trouble getting places by reading maps or
following directions. Some kids with dyscalculia can’t picture things in their minds. If so, they may worry about getting lost when
changing classes, riding a bike, or driving a car.

Physical coordination: Dyscalculia can affect how the brain and eyes work together. So a child may have trouble judging distances
between objects. He may seem clumsier than other kids the same age.

Time management: Dyscalculia can affect a child’s ability to measure quantities, including units of time. A child may have trouble
estimating how long a minute is or keeping track of how much time has passed. This can make it hard to stick to a schedule.

Editor’s note: This is an excerpt from an article written by Amanda Morin, primarily for parents. To read the full article and other
related information, go here: http://ncld.org/types-learning-disabilities/dyscalculia.
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TFOOK KREVIEW

The Number Devil: A Mathematical Adventure
Author: Hans Magnus Enzensberger
Illustrator: Rotraut Susanne Berner  Translator: Michael Henry Heim

This book is a series of 12 chapters that introduce a wide range of mathematics concepts
in playful, fantasy-filled ways. It would be a delightful focus for an upper elementary or middle
school math club, among other places. In it, a boy has a series of dreams in which he meets an
NUMBER irascible “number devil” who gradually convinces him that the mathematics he fears and loathes

PIEN UL

in his classroom is actually something he can comprehend and enjoy. Fractions, Fibonacci
numbers, exponents, prime numbers decimals, patterns in Pascal’s triangle, factorials, infinities
of many kinds, permutations and combinations, the golden ratio, and more swirl through the
boy’s nighttime journeys as he and the number devil debate each new idea. By the end of the
12" night, the boy has changed his mind about mathematics and

The language is sometimes a bit stilted, probably due to its being a translation from
German, and there are word plays and substitutions that are left unexplained. For example, roots
are called rutabagas, factorials are vrooms, prime numbers are called prima donnas, and
Leonardo Fibonacci is simply named Bonacci.

There are mathematical ideas left for the reader to explore further and hands-on activities that can be done with
simple materials. However, it’s probably a rare student who will tackle and enjoy this book independently. A small group
of students and a teacher/facilitator could have a wonderful time with it. -- LH

A MATHEMATICAL
ADVENTURE

ISBN 0805062998 (ISBN13: 9780805062991)
Published 2000 by Holt Paperbacks -- 263 pages

ATMOPAY invites requests for innovative .

mini-grants . . . for creative and diverse projects which //
are designed to enhance and enrich the teaching of
mathematics. Grant funds up to $1000 are available to be
awarded annually in each of the three levels of elementary,
middle, and high school. The Innovative Grants are awarded i,
to teachers to support creativity in the teaching of
mathematics. ATMOPAYV encourages teacher collaboration on
projects, so teams of teachers may apply. The process for
application is simple, and the decision process is efficient and

streamlined. In order to find detailed information and apply, Hd: you" [’uelrnbeb{hip

you can access the form at the ATMOPAYV website.

expited?
Other ATMOPAYV awards: ¢
Information about the Mabel Elliott Student Teacher Award
and Alan Barson Novice Teacher Award can be found on our
website. Help ATMOPAV support excellence in mathematics . . .
education by nominating people for these major recognitions. The expiration date is printed near your address.
These awards are named in honor of two long-time If it says JUNE 2014, it’s time to renew!
ATMOPAV members whose leadership and dedication made

a significant contribution to mathematics education in the 5-

county Philadelphia metropolitan area. Someone you nominate

may be our next iconic leader. Look around, and give us a

name or two, please.
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