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In Search of Simplicity

| mprovement | mmediately in the Mathematical
Classroom

Let 6s big ulsdn eysotu apmobbablyt.hi n¥ko in@r: «
another set of math material s
For goodness sdkesoughvenhoét hee.

Havenot we been inundated ove
incegion oftheiNew Mat ho, with promise
improvement? New techniques? New gimmicks? Make math
relevant? Memory math?

With this inundation of materal s, woul dndét you
change? Some improvement?

Have we? If there has been i
best.
Wor se yet, with books | ike #fl

and #AMath for Dummi es 0 ceamtgsi s
celebrate our numerical ignorance, content on merely staying

afl oat in a sea of numbers. W
One thing seems certain: I N re
Mat ho and its many reincarnat.
been develped to revamp the math curriculumiiRelevance,
fifuno, finterdisciplinary, fiengaging materiads, aate cthe,

buzzwords of such programs. Lots of programs seeking to rewrite
the curriculum, recognizing the weaknesses of the current system.

This seemsr easonabl e, doesnot It 2
programs are responsible for the continued stagnation in
performance, change the program, right?



Now, take a step back if you wouldif you cani and try to place
yourselfin the position of the mathcBool teacher, the principal,

the curriculum specialistNo Child Left Behind is breathing down
their (your) neck. Scores must rise immediaielyr else. not
misunderstand me they are also well aware of the new programs.

I n fact, theydbuedabvbadt avmt h Af |
progr ams promoting excell ence
classrooms, kids, and curriculum are what these professionals must
deal wi t h. AHow dith my textbeoks, niyh e
students, my classrodmo

An interesting dilemma facing the educational environment:
address the core problem of the math curriculum itself, or squeeze
what you can from the existing curriculum?

Make math relevant Revamp the existing
to the real world. curriculum.

Good math
education, now and
in the future.

Make best use of
valuable resources
(teaching time).

Get the most out of
the existing systen

How have they managed this di
about iti by way of resultsBut | et 6s use s ome
with common errors:



(738 <16

(a+h)?® = W
1,12
55 5 3+236 3 27
2\4 _ 6
oy 1,12
. 2 3 5
777

Do these errors look familiar? How can such errors persist in an
atmosphere of manipulatives, harals activties, critical thinking,
etc?

But something seems amiss here. We said above teachers ar
attempting to squeeze all they can out of the existing environment.
If this is the case, how can problems like these above continually
show up onatdheofferror



Unified Problem Solving

Revealing the | nherent Simplicity of the System

The above problem$ and errorsi ar e wher e

student s

canot

get probl e

little hope of doing well in math down the road.

we 0|
ms I

Problens like these are answered incorrectly because the student is
guessing. Obviously. But less obviously i h y ?
been taught many strategies for problems like thegé® | | I
see what thisooks likein practice, solving some sample problems

Problem
(a+Db)? =(a l@(a B Use the AFOI

3+2 3%

ol

gl

Method

multiplying (Firstinner
outerlast).

Use APEMDASC
this fHAorder
problem: (parenthesis,
exponents, multiplication,
division, addiion,
subtraction)

Multiply, because when

multiplying fractions, we

multiply both numerators
and denominators.

When we divide fractions,
subtract the exponents

Havenrn



These arduta few of thepopularstrategies memorize a formula,
memorize a mnemonic, draw a picture, etc. Many strategies, and
thisisgoodj sndt it ? But i f many s
right answer s, and we donot .
strategiesconfourd the student, rather than assist? Like the
carpenterassistant confronted with a cluttered tool box, do we too

assail t he studeinttdesl Ineicntdu awi tsh
more the bettero. The tactic:
simple real-world
example example
generalize mnemonic

Is there evidence it has led to poesultsi in reality? Has the
plan of extracting the moste can from the existing systema
noble venturd worked with this tactic? We need only look at our
examples aboveB u t before we assail I
solvingstrategiesasg 0 o d 0 p, aomathing gtill seems odd.

When | solve problems, | often use different strategies. | use
AROYGBI VO to remember the <col
picture to expand a quadratic formula, etc. Is multiple strategies
on trial here, or is it somethirese?

My thought is this all seems so random, particularly for the student
struggling to do well in a subject. The disorganized mind is not
helped by loblmg multiple strategies at it.

And herein lies a possible clue to a direction of a solution: the
d sorganized mind is not ai ded
organizing things.



Getting Organized

Revealing the | nherent Simplicity of the System

Letds start with a basic under
have a problem. If | know how tsolve the problemgreat! If |
donodot , wel | do | d Ofecburse, | serfambte to
organize my thoughts, apply some strategy, in short, | shift into
panic mode.

A . . your solution
Let 6s getivisuallgani z e d

Consider this diagram on the
right, to beread adollows:

1%

If 1 have a problem, and if |
know the general solution, then
| have the solution to my
problem. Visually, we have:

general solution your problem

For example, consider th

) ” . your solution
earlier Afractidnd
problem. Whatmight this look .1,
like? 33 2%
This looks nice, but the /g\
problem we encountered whe [CooaiaeEs m——
guessing was —
the general solution! If We | satons, aultol 1.1
di d, t her e d all the mmenaiors and 5% B
thISI the denominators.

10




Suppose we donot know darhvwedod e n e
Do | know anything about the problem3urely | can think of
something. Suppose | think of monef | had a dollar, | know %2

of a dollar is 50 cents. | know half of 50 cents is 25 cents.
Therefore, with money, ¥2 x ¥2 = ¥This is not the problem above,

but does it help me in solving the problem above? That is, does it
lead me to understand the general rule?

Money i s one exampl e: itds not
boxes so | have a starting paginand then reducing it by the
commonfractiors, and semgw h a t 0 For éxaniple:.

So there are multiple ways helping us find the general rule. But

i f we stopped her ei s wetdrandonwh e
assortment of strategies. We
particularly since al/l of t hi
Let 6s i mtothegproeesse But how?i

Letbs calll this new entity our
box. This is where all of our examples will gaur reasoning
ourguessinfever yt hing. |l tds eviden

"any means necessary"
to understand

11



Andnowke t 6 s d&ltogether: i t

Her e, | 6ve used a simple exan
multiply fractions:

] 4 yoursohron

a ;
5§75 7 5

% peuelalsalvtion ‘ 1 vaur pwbem

Rl thel
ks

{ /
i S e
0 5 2

ot o]

2 "any mzans pecessay” te nmh'rl'-«'n-'l:!l

Loz ¥ g

A simple example? You bet. But if this is so simple, why do so
many K-12 students get these simple problems wrong?

Let 6s c dma hianmge ef other problems, and see what
possible fisolutionso | ook |ike
12



Worked Examples

Easy to Hard, Across the Mathematical Curriculum

13



Bel ow, |l 6ve used
the general formula

a simpler

4 yoursaluion

Z.L T

5~

e

3 pecenalachiticn

\5..;.,4 4')‘/ Gae /'

expeen 5

1 your prollkem

4
i
4

7

2 "aay esus necessand" 1o undeistand

pe2ré &
- y -:g

o —

R4

-

-
",
2
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Her e, | & readworld sxardplewith money to remind me
order and groupings matter with order of operations:

4 voursomtion
S)f 2xE-5
5+ 1z -3
I Z
=
~ -‘\
/ a3
1 gencmbsolition . vourprablen:
{/n’//?f JILPA-"? 5“1:.,2)(((; ~q=

lomes fHost

f
|

2 ey meens necessany e nndesstand

Fep & things

l“:—}'(’/lf\c’

fa

Adipmes  REI0*4rS
+ : = fic’
‘7' '/Jf'(fé‘{;

= Hof

15



Her e, | 6ve used the specific e
answer immediately:

4 voursaluion

(Fa+2h )

»:?:a' qua .
q +/ 1"455

1 yourpmkhiem

2 "aay weans necessary” to understand

16



Here, not remembering thgpecific conversion factor between
kil ograms and pounds, |l 6ve re
weight to remind me:

4 yourselation 1

0 f:} = 22765

—

SR

3 genemlsohion 1 vourproblem

}/0 W Many
[ K5 2 200 jhs 7 4
v Za Zj‘ piognds i

= Phad T 10 Ky ©

2 "uny mzans necessan” tn understand

p— .

7 ,‘-&zjh 200 ths;
whith 1 € _A{u-’ /

?67 Xj ;
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Her e, | 6 vezpolygsnrs tb desive dhke general formula for
internal angles within a polygon:

4 wour sehtion
Gy bes
. (‘( o2 \(,'2(0.
Y /

. [ o f 7
= j 4y
PN
/_féﬁ -
3 genesal senton L wour prablem ‘
L2 " ” ;
N «j-'-'-“lt?":\) ’L’;(‘:]q;',/ 5?/2'34?/ If.f.'r,?z" S
/ 2o of fhe paterne!
Aér '.f'l‘-z)..{] &'nl/:-./c"} in 7
7
Jecagen
./

2 "anv means necsaseny to understand

‘1 b r.‘/i{J.Jr f-_ T 0!{1‘."’
=L 3 A
T }'
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Her e, |l 6ve used simple exampl
formula for a probability problem:

4 yourseluton |

$objeck =&
e

e i ey

s

3 g&ﬁ:m) sclution I wousprablem
byeets, D AEARY LU S
a8 “./ E /"/ : {zf{r . }"
}'L/-.mr’( 4/-/5 ral \' (fﬂ'ﬂ yc;f (((ﬁ:ﬂ\)"(’
e’ a beee

|

2 'amy reand secessay to anderstand
. )’ ': Q")i’f’
-1 I'J-' » /
R leifed G g
A wexs A
Do Hew ¥ d
{ "fThY abe e chy
. ab veb beg gnk
4 ,",(‘i
a ab Qb <
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Her e, | 6ve used information |
recalling the general formula in converting between Celsius and

Fahranheit:

A yourgelulion

(= (7732)(4)

S ASE
3 genesohtion ! seuerprebiem [
(=(F-32 ) ( 1eo lonvnr b 77
j¥e . ¢
: 7 C.
“(F-32) | é.‘)
%
2 'umy menns nevessan !t Lo und srstand
- (F-32)/ 2=
€ v 130
c-' -
- e : -
- Ty g e !/,
Feve g g Q C VA {A"i& /
. F A I
4 o i 70 —
bo'fns | *I&\ J 7
£ FE [T
Frecaas 0 FL I fohe 5z
g | s @&
Febiny (00 &2 fro
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Her e, |l 6ve wused knowl edge of
radians:

< voursolation
po° = (10 )2
Jto
5 7T

| ¥ |
2L radeins |

™~
/—/ -
3 zeneml soldion ' 1 vourproblm

[0/‘ v’:‘f7‘ ?6”

(@& T £

2 "anv menns necessis ! o understoad

3667 = 217 fochant

J’G 0" i é /7 .
@ fr.\.\flé}"'_f
Cire /C’ G
C..'i't‘/'c
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|n Search of Simplicity

The General Method
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In Search of Simplicity

The General Method

4 your solution

AN

T~

3 general solution 1 your problem

2 “"any means necessary" to undersjand

Has this helped? Whathavewegath by such a st
see. First of all, I have orc¢

the mercy of my memory or gues~
| now at leashave an idea where to start.

23



Knowing where to start what a wonderful placéo be. Do |
know the answer? Great ! | f I
solve the problem.

But what do | put in this structuiet he fAany means
under s t?aMotcoincidemtally, we already talked about it!

simple real-world
example example
generalize mnemonic

However, previousl, these were isolated strategies to solve
probl ems. Now, theydre integr
solving scheme.

And what i f | canodot figure out
an admi ssion: Il dondét know how
of a simpler exampl-veorld examptedin 6 t
candét think of anything! Wh a 't
or teacher to have!

Additionally, the fAment al docu
solid, whether the answer is right 0 not . Wh a t y

understandable to all, and explainable to all.

Finally, as you can see, the key here is not to solve a single fraction
problem. In solving one correctly, we lay the foundation for
solving all fraction problems correctly! Thmasskey truly does
open an infinite number of doors.

And | etds not wledge dirghtngoft owt
Am | saying such a method is a substitute for more thorough
instruction in fractions, radicals, probability, etc.? Of course not.
Whoi s against Amore basicso? (

24



at performancevi s e, and we know fAmor e
probably is not going to happeno 8ere we are.

The fight has been on for decades: those trying to revamp the
system, and those tng to work wihin the confines of the system,
with neither makingny headway

But is there hopé for both camps?

Webr e chall enging t he assumpt
strategies is a good thing. On the contrary, it lies at the heart of
why wedtveseen the I mprovement v

Get the most out of

the existing systerr The undesirable effect
of "missing easy

problems" remains.

NF B = W fiE ta+8)' =a' +b’

RS PUEEEE

The tactic suggests Zg
a complex system,

The alternative? Inherent simplicity.

This simple notion provides hope to both camps: to those seeking
improvement immediately, and to those seeking to revise the

curricul um. L e t vallsnot b @an rfoto maepsrt, :
until there is breathing room within the existing system.
Demonstrating Amassi ve i mpr o\

possibility is a large step in this direction.

But you be the judge and jury in this regard. The proof, literally
in the pudding. Put your own problems to the test.

25



SAMPLE PAGES

Work Your Own Problems
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4 your solution

3 general solution

1 vyourproblem

2

"any means necessary" to undersjand
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4 your solution

3 general solution

1 vyourproblem

2

"any means necessary" to undersjand
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4 your solution

3 general solution

1 vyourproblem

2

"any means necessary" to undersjand
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4 your solution

3 general solution

1 vyourproblem

2

"any means necessary" to undersjand
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4 your solution

3 general solution

1 vyourproblem

2

"any means necessary" to undersjand
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4 your solution

3 general solution

1 vyourproblem

2

"any means necessary" to undersjand
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4 your solution

3 general solution

1 vyourproblem

2

"any means necessary" to undersjand
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4 your solution

3 general solution

1 vyourproblem

2

"any means necessary" to undersjand
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4 your solution

3 general solution

1 vyourproblem

2

"any means necessary" to undersjand
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Further Information
Submit Your Own 1 More on this Series
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A Conduction Library

Problemsfor you to consider

Problem My Hint

Youdbve got a series
206 Wh at "itesm irt thiseserids2

Approximately how far is it across the Time zones and
United States? the world.

A shirt cost $24. It was reduced 25%, ar
then discounted anoth2b6%. How much
was the shirt discounted in total?

3.5
5

How many centimeters are in a mile? A track is both 440
yards long and 40(
meters long.

If the ratio of milk to water is 5:1, what is tt
fraction of milk in a bate?

What is the radius of a circle with diamete Pr ef i x A «
12 inches? @crosgor
G&hrougha

How many squares are in this diagram?

37



A Conduction Library

Submit Your Own Examples

www.rationalsys.com

L Win T H
¥ I&/]“)/z/“'

, -] N\

x, s 3R [ Dl RS
b 1 4 + = ¥a
773 \ 4 i

| 4o ¢

Garab)*
=9’ ¢ 120
+qp
===
r e |
|
. \: Foow gotn s aL-J,./L,, e £33 Fhe sum
Clarz*= gz eame | poundl ‘ tis el ’,;’,f e
o it

L amigh 200 Ul

which o ebovt

=
N O

witt n ,t,.‘rf‘ | o ey gt
fo are af S Eha I
=

ey

XX 100 Becessan B unbecstind [2 "y mewn seessas " 1o undewstond]
€= (F-32)(192) | 300%: 277 sechaar
\M‘/J/ '
e
farety ® 4 puidehy
Gudif 17 & {4
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