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What is a story?

Any sequence of events with a
beginning, middle, and an end makes
up a story, but it would not be a very
interesting story unless it had a
dramatic twist of some sort so the end
could not be anticipated.




My Lesson Mantra

= Set the Stage

= Do the Activity
= Debrief



The Stories

ROAD SIGN PROBLEM
Fracktion Darks & Number Town
The Famous Jinx Puzzle
How Round is the Earth?

GREAT GREEN GLOBS CONTEST

let’s begin...



Story #1




Road Sign Problem .
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Is there anything
wrong with this sign?
If so, what's the
problem? Please
explain.

Most common responses:

The total should be 6,122

"here’s should be a comma between the
and 8 in 1802

"he answer should have some kind of units.



You are about to go on a field trip with the entire
school.There are 438 teachers, students, and
administrators in your building. Everyone will be
traveling by school bus. If each bus (excluding the bus
driver) can seat a maximum of 30 people, how many
buses will you need to transport everyone?




One of the problems on the NAEP secondary
mathematics exam, which was administered to a stratified
sample of 45,000 students nationwide, was the following:

An army bus holds 36 soldiers. If 1128
soldiers are being bused to their
training site, how many buses are
needed?



*Seventy percent of the students who took the exam set up
the correct long division and performed it correctly.
However, the following are the answers those students gave
to the question of "how many buses are needed?":

©29% said..."3 1| remainder 12"

*|8% said..."31"

*23% said..."32", which is correct.

*30% did not do the computation correctly.

elt's frightening enough that fewer than one-fourth of the
students got the right answer. More frightening is that
almost one out of three students said that the number of
buses needed is "31 remainder 12". [our emphasis]



School Trip (Bus) Problem solution Teacher's page
agp

A good solution for students still struggling with problem solving with division is to answer
this question in a sensible and more understandable way like the one below.

TARGET: 438

" TOTAL (so far)
=== - .
bus1 & .EO" 30 passengers 30 passengers

EEEREEE
bus2 '@ o> 30 passengers 60 passenagers

bus3 .'e m 30 passengers 90 passengers

2 bus 4 .. .ﬁo—] 30 passengers 120 passengers
O O
O 0

bus 13 '6_..E0’ 30 passengers 390 passengers

bus 14 O-..EO—" 30 passengers 420 passengers

bus 15 o—..k) 30 passengers 450 passengers

The student would see more clearly why 15 busses (not 14.6) are needed. Of course, this
process is not as efficient as knowing what to do with the quotient after dividing, but it's a

meaningful step in the right direction. =




Comment #6691: AJMccarre grade 4 student Mar 30, 201 ‘ Road Sign problem

If so, what's the (¢ "'

Comment #6687: 10county10 - grade 8 teacher Mar 28,2014 Rdill  problem? Please U :H‘— { LJJ U
Aot -~

explain. rounded 1802

| believe it should be 6,122. Since it looks like they added the 3 amounts t > wltilade 320
values correctly. '.-Y" ,'if LA Popalation 3,700
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Comment #6678: MrsMalik - grade 5 student Mar 27, 2014. Al
The total should be 6,122 people.

Comment #6667: MrHunziker - grade 4 teacher Mar 27, 2014, L
1802+620+3700=6122

Comment #6623: as4g13 - grade 4 student Mar 26, 2014. Alarm

The total is wrong because 1802+3,700=5,502+620=6,122.Who ever put up the sign forgot that if it is 10 or
higher you take the 10's place and take it to the next digit

Comment #6674. Silanustheroman - grade 6 student Mar 27, 2014, Aarm
The total what? Cats?
Comment #6610: MyHumps - grade 8 student Mar 26, 2014. Aarm Unike 92

The sign seems to be stating a vague mathematical description of something. It totals population, altitude, and
when it was founded to create a number that does not explain anything.
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Story #2

Go to Game



http://localhost/~ihor/FractionDartsLesson1ScaleOn.html

The trouble with Fractions

A fraction is a single number with a specific
value rather than two independent whole
numbers. It can be represented as:

-> part of a single whole or a set

-> a quotient of integers

-> a measure i.e. a humber on a number line
-> a ratio of two integers

-> as a decimal

-> as a percentage



Story #2 continued



http://ciese.org/ciesemath/number_town.html

Actmty Famnly Fractions

-+ A scene from this
~ summer’s blockbuster
4 mov1e The Weird Number

il 2/3. Can you find 2/3 in
# the photo on the left?

2.l (He's wearing a

=% "disguise".)

Make a set of 25 Fractionville ID cards with the fractions indicated below or print out the files that are

linked below and cut out the individual cards.

1 2. s
21 4 | 6

G

-

3 g2 ,‘{I |§_5| Cards based on 1/2 - (1/2, 2/4, 3/6, 4/8, 5/10)
| Cards based on 1/3 - (1/3, 2/6, 3/9, 4/12, 5/15)

1 2 2 = ¢[— 5 | Cards based on 2/3 - (2/3, 4/6, 6/9, 8/12, 10/15)

i = 12 — "®[57 2°|==| Cards based on 1/4 - (1/4, 2/8, 3/12, 4/16, 5/20)

2 . 6 — 8 — ,o==|Cards based on 3/4 - (3/4, 6/8,9/12, 12/16, 15/20)
3 T ¢ ¢ b 121 35 = Other Numbers

3 Bl 6 9 12 15

4 | 8 12 = 16 20







*...0f course, many children memorize how to
perform the mumbo-jumbo and manage to get an A
but because they dont understand what they are
doing once the test is over they revert back to not
knowing how to add fractions. If the meaning was
there they would remember.

Just how successful a person is in mastering school
mathematics is largely a matter of how much meaning
they can construct for the symbols manipulated and
the operations performed on them.



The problem many people have with school
arithmetic is that they never get to the
meaning stage; it remains forever an abstract
game of formal symbols...”

The Math Instinct - Why you are a Mathematical Genius
by Keith Devlin - page. 248



Story #3

Dhe BhamotisBlinxiRiizzle

Pick a Number (| to 10)
Add ||

Multiply by 6

Subtract 3

Divide by 3

Add 5

Divide by 2

Subtract the original number






Powerful Idea

http://dmcpress.org/cmdb/5/jinxpuzzle/


http://dmcpress.org/cmdb75/jinxpuzzle/

Step 1: Pick a number.

Instead of picking a specific number, let's choose to use something that could
represent any number. Let's use a bag.

ke

Step 2: Add 11

LR

To show 11 we will use 11 small circles or "marbles”. Now we have a bag and 11 "marbles.”
Step 3: Multiply by 6

We have 6 bags and 66 marbles.



Step 4: Subtract 3

LA 3 A5

Now we have 6 bags and 63 marbles.

Step 5. Divide by 3

F Y

5]
What's left? 2 bags and 21 marbles.



Step 6. Add 5

LY

There are 2 bags and 26 marbles.

Step 7. Divide by 2
C L N

Bic

and we have 1 bag and 13 marbles.



Step 8: Subtract the number you picked in step 1.

But that's the bag. You subtract the bag! So you are left with only 13 marbles or just plain 13.
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Your Shot:




On my way to Green Globs
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Guillermo’s Big Score



My Globs Challenge

Guillermo Padron
Christa McAuliffe Middle School

This is the newest Green Globs problem I did. I finished this
problem with 1030 points. My highest score was 2050.

In my first shot, I used a combination of sine waves (the
reason for the big waves), and absolute value (the reason for
the awkward v-shape), to get all but three globs. I also
alternated the slope to get a higher angle of the v and the y- -
intercept to move the v down. .

\

-

y=abs(-2x+5sin(10x))-8.5

St (ycabs|-2a85in{ls])) 8.5




-----------

el R R I I I I

y= 5.2 sin(5.4x) + .8x + 2
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The Great Green Globs
Contest

e

This is a glob wearing his Jack O'lantern costumel

Game Day

Note that you do not need the software to compete in this contest. Just
downlocd the score sheets and fill out the equations that you think will give you the
highest score for each game and send them to See instructions page

1. Download the and make a copy for each participant in the contest, If you
are using the sof tware make sure the program is

installed on all the participant computers and open to the Green 6lobs program

2. Make sure the students have access to the game file on their computer. The file is
awailable for download:

Game

If you have any questions please contact

Submit your results

The Green Globs
@' coming :

October 31, 2008

for playing Green
Globs

for Contest
*Everything Yeu Ever Wanted to
Know chout ¢ ons, Lines
Sicpes, o
Afraid to Ask”
ntro %«

word file.)




How Round is the Earth?

Inquiring Minds want to Know...

Find out how it was done in 200 B(!



Method 3 -Find the circumference from the
central angle

Eratosthenes may have imagined that the cross-section of the earth
was like an grapefruit sliced in half. You could see the sections of
the grapefruit. Also, if you walked along the edge of the grapefruit
your path would be circular.

If you could determine the angle that the section makes at the
center and length of the edge, you could figure out the
circumference. Let's see how that would work.

Measuring an grapefuit’s circumference.
Next Page




How round is it?




How round was the Pizza!?



ERATOSTHENES MEASURES THE EARTH

MAY 14, 2008
The disc that the Cosmos - Eratosthenes calculates Earth's circu...

Earth is a little world was * ok Sk Kgk;
made, as to many
important human
discoveries were, in the
ancient Near East, in a
time some humans call
the third century BC, in
the greatest metropolis
of the age, the Egyptian
city of Alexandria. Here
there lived a man named
Eratosthenes. One of
his envious
contemporaries called
him "Beta," the second
letter of the Greek
alphabet, because, he
said, Eratosthenes was
second best in the world

in everything. But it & 0:00/6:33

To view video (above) see Noon Day Project Website


http://ciese.org/noonday




grapefruit3pages.gsp: 1

Shov formula

l‘Sh.rv Distance Messurement IZI".-J'nfuu-.'.-]

Show Places Show Sector

l%'.w Distance Messgrement Cire ur.ra'ﬁ'uo]

Show central angle

[sr-y.r Mesaurement Slices ( 560 / angle ,‘]

[‘-h ww Distance Measurement Are 'er-;’h]




On my way to Sketchpad



Eratosthenes’ Most Amazing Discovery:
Measuring the Circumference of the Earth

One day while in his library in Alexandria (Egypt) Eratosthenes read that in the frontier
outpost town of Syene at noon on June 21st, vertical sticks cast no shadows while a
reflection of the sun could be seen at the bottom of the well. Being the scientist that
he was, he wanted to know if the same thing happened in Alexandria. He discovered that
there were shadows there. <«

“Sun” un_;lr
. 2200 years ago,
__oiAlexandria Eratosthenes measured
-~ ’ . Syene .
P> : B the circumference of the
: B earth to high accuracy.
\ Here's how he did it.
':(.‘nu:l angle

He knew that if he could determine the central angle of the earth and knowing the distance from
Alexandria to Syene (which he did), he could determine the circumference of the earth. But how can
you measure the central angle? Eratosthenes used a little geometry to come up with his insight.
Eratosthenes knew that the sun was far enough away so that its rays are parallel. In the diagram
above note that there is no shadow at Syene while there is a shadow in Alexandria. Knowing this he
came up with the marvelous discovery that the measured sun angle had to equal the central angle.



Kids find it's a big, big world

Old Trick to chart Earth's Circumference
Students at Westminster Academy participate in worldwide project

\

It was 2,200 years ago when a librarian in
Egypt came up with a way to measure the
carth's circumference. He knew the Earth
was round, but wanted to know just how
big it was. On May 1st, 2006 Ms. Murphy's
6th grade class replicated Eratosthenes's
experiement coming up with surprisingly
accurate results. Westminster was one of
152 classes around the world participating
in an online project run by CIESE at
Stevens Institute of Technology.
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Powerful Ideas

Road Sign - Making Sense

Darts - Numbers are masters of disguise
Pizza - Graphs tell stories

Jinx Puzzle - Power of the variable
Globs - Algebra can be addicting!



Part 3 - The Debriefing

or what did we
learn today?



Barry Fishman writes:

"... Based on my own research and experience, and the research of many
colleagues in the learning sciences and related fields, I firmly believe

that technology can transform teaching and learning
environments and help students achieve beyond what is
possible without the support of technology.

Nidn st lee lesn éh i as ketyatlbalentye triaat lates krievieee
| boondlie 1t el leimg L oyi Hhe ¢ bobiagygef Feohivetrdol s chand
improvernent|efdoity..extraordinary things—both on
their own and in the context of school improvement
projects into knowledge that is broadly usable by
the majority of schools.



Take The Fishman Challenge:
From Extraordinary to Ordinary

CLIME | council for technology in math education
http: clime.org

Dynamic Math Classroom Press & Blog
http://DMCpress.org



http:%20clime.org
http://clime.org/DMCpress

The End



