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The GOAL of +/- infinity  as a 5-part series is to address the following questions:

autoSOCRATIC EXCELLENCE

What to 

change?

What to change 

to?

How to cause 

the change?
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II nn  SSeeaarr cchh  ooff   SSiimmppll iiccii ttyy  
II mmpprroovveemmeenntt  II mmmmeeddiiaatteellyy  iinn  tthhee  MMaatthheemmaattiiccaall   

CCllaassssrroooomm  

  

 
Letôs be honest ï just you and I.  Youôre probably thinking: ñNot 

another set of math materials promising óimmediate improvementô!  

For goodness sakes, havenôt we had enough of these?ò 

 

Havenôt we been inundated over the past İ century, since the 

inception of the ñNew Mathò, with promise after promise of math 

improvement?  New techniques?  New gimmicks?  Make math 

relevant?  Memory math? 

 

With this inundation of materials, wouldnôt you expect to see some 

change?  Some improvement?   

 

Have we?  If there has been improvement, itôs been marginal at 

best. 

 

Worse yet, with books like ñInnumeracyò, ñAlgebra for Idiotsò, 

and ñMath for Dummiesò consistently selling well, we seem to 

celebrate our numerical ignorance, content on merely staying 

afloat in a sea of numbers.  Whatôs going on here? 

 

One thing seems certain: in recognizing the failures of the ñNew 

Mathò and its many reincarnations, many popular programs have 

been developed to revamp the math curriculum.  ñRelevanceò, 

ñfunò, ñinterdisciplinaryò, ñengaging materialsò, etc., are the 

buzzwords of such programs.  Lots of programs seeking to rewrite 

the curriculum, recognizing the weaknesses of the current system. 

 

This seems reasonable, doesnôt it?  After all, if the existing 

programs are responsible for the continued stagnation in 

performance, change the program, right? 
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Now, take a step back if you would ï if you can ï and try to place 

yourself in the position of the math school teacher, the principal, 

the curriculum specialist.  No Child Left Behind is breathing down 

their (your) neck.  Scores must rise immediately ï or else.  Donôt 

misunderstand me ï they are also well aware of the new programs.  

In fact, theyôre constantly inundated with ñflavor of the monthò 

programs promoting excellence.  But the ñhere and nowò 

classrooms, kids, and curriculum are what these professionals must 

deal with.  ñHow do I get the most I can with my textbooks, my 

students, my classroom?ò 

 

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? 

 

Good math 

education, now and 

in the future.

Make math relevant 

to the real world.

Revamp the existing 

curriculum.

Make best use of 

valuable resources 

(teaching time).

Get the most out of 

the existing system.

 
 

 

How have they managed this dilemma?  Weôve already talked 

about it ï by way of results.  But letôs use some concrete problems 

with common errors: 
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2 4 6

6
3

2

7 9 16

1 1 2

5 5 5

(3 ) 3

7
7

7

³ =

³ =

=

=

                         

2 2 2( )

3 2 6 3 27

1 1 2

2 3 5

a b a b+ = +

+ ³ - =

+ =

 

 

Do these errors look familiar?  How can such errors persist in an 

atmosphere of manipulatives, hands-on activities, critical thinking, 

etc? 

 

But something seems amiss here.  We said above teachers are 

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 on the ñerror-radarò? 
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UUnnii ff iieedd  PPrr oobblleemm  SSoollvviinngg  
RReevveeaall iinngg  tthhee  II nnhheerreenntt  SSiimmppll iiccii ttyy  ooff   tthhee  SSyysstteemm  

 
The above problems ï and errors ï are where weôll start.  If 

students canôt get problems like these right, they certainly have 

little hope of doing well in math down the road. 

 

Problems like these are answered incorrectly because the student is 

guessing.  Obviously.  But less obviously is why?  Havenôt we 

been taught many strategies for problems like these?  Well, letôs 

see what this looks like in practice, solving some sample problems: 

 

 

Problem Method 

( )2( ) ( )a b a b a b+ = + +  Use the ñFOILò method of 

multiplying (First-inner-

outer-last). 

  

3 2 6 3+ ³ - Use ñPEMDASò to solve 

this ñorder of operationsò 

problem: (parenthesis, 

exponents, multiplication, 

division, addition, 

subtraction). 

  

1 1

5 5
³ = 

Multiply, because when 

multiplying fractions, we 

multiply both numerators 

and denominators. 

 

  
6

2

7

7
= 

When we divide fractions, 

subtract the exponents. 
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These are but a few of the popular strategies:  memorize a formula, 

memorize a mnemonic, draw a picture, etc.  Many strategies, and 

this is good, isnôt it?  But if many strategies were good, weôd see 

right answers, and we donôt.  Can it be varying problem solving 

strategies confound the student, rather than assist?  Like the 

carpenter-assistant confronted with a cluttered tool box, do we too 

assail the studentôs mind with an anti-intellectual strategy of ñthe 

more the betterò.  The tactic:  

 

simple 

example

real-world 

example

generalize mnemonic

 
 

 

Is there evidence it has led to poor results ï in reality?  Has the 

plan of extracting the most we can from the existing system ï a 

noble venture ï worked with this tactic?  We need only look at our 

examples above. But before we assail the ñmultiple problem-

solving-strategies-as-goodò paradigm, something still seems odd.   

 

When I solve problems, I often use different strategies.  I use 

ñROYGBIVò to remember the colors of the rainbow, I draw a 

picture to expand a quadratic formula, etc.  Is multiple strategies 

on trial here, or is it something else? 

 

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 lobbing multiple strategies at it. 

 

And herein lies a possible clue to a direction of a solution: the 

disorganized mind is not aided by randomness.  Letôs start by 

organizing things. 
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GGeett tt iinngg  OOrr ggaanniizzeedd  
RReevveeaall iinngg  tthhee  II nnhheerreenntt  SSiimmppll iiccii ttyy  ooff   tthhee  SSyysstteemm  

 

Letôs start with a basic understanding of what weôre trying to do:  I 

have a problem.  If I know how to solve the problem, great!  If I 

donôt, well I é well, what do I do?  Of course, I scramble to 

organize my thoughts, apply some strategy, in short, I shift into 

panic mode. 

 

Letôs get organized ï visually.  

Consider this diagram on the 

right, to be read as follows: 

 

If I have a problem, and if I 

know the general solution, then 

I have the solution to my 

problem.  Visually, we have: 

 

 

 

 

 

 

For example, consider the 

earlier ñmultiplying fractionò 

problem.  What might this look 

like? 

 

This looks nice, but the 

problem we encountered when 

guessing was we didnôt know 

the general solution!  If we 

did, thereôs no need for all 

this! 

 

 

 

your solution

general solution your problem
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Suppose we donôt know the general solution.  What can we do?  

Do I know anything about the problem?  Surely I can think of 

something.  Suppose I think of money.  If I had a dollar, I know ½ 

of a dollar is 50 cents.  I know half of 50 cents is 25 cents.  

Therefore, with money, ½ x ½ = ¼.  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 is one example: itôs not my personal favorite.  I like using 

boxes so I have a starting point, and then reducing it by the 

common fractions, and seeing whatôs left.  For example: 

 

 
 

 

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

if we stopped here, weôre where we were, isnôt it?  A random 

assortment of strategies.  We donôt want to head down that path, 

particularly since all of this reasoning weôre doing is evidence.  

Letôs integrate it into the process.  But how? 

 

Letôs call this new entity our ñany means necessary to understandò 

box.  This is where all of our examples will go ï our reasoning ï 

our guessing ï everything.  Itôs evidence.  Letôs keep track of it. 

 

"any means necessary"

to understand
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And now letôs bring it all together:   

 

Here, Iôve used a simple example with a picture to help me 

multiply fractions: 

 

 
 

 

A simple example?  You bet.  But if this is so simple, why do so 

many K-12 students get these simple problems wrong?   

 

Letôs continue with a range of other problems, and see what 

possible ñsolutionsò look like. 
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WWoorr kkeedd  EExxaammpplleess  
EEaassyy  ttoo  HHaarrdd,,  AAccrroossss  tthhee  MMaatthheemmaattiiccaall   CCuurrrr iiccuulluumm  
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Below, Iôve used a simpler example to lead me to recall or derive 

the general formula: 
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Here, Iôve used a real-world example with money to remind me 

order and groupings matter with order of operations: 
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Here, Iôve used the specific example within a picture to derive the 

answer immediately: 
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Here, not remembering the specific conversion factor between 

kilograms and pounds, Iôve recalled an example with my own 

weight to remind me: 
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Here, Iôve used smaller polygons to derive the general formula for 

internal angles within a polygon: 
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Here, Iôve used simple examples to help me derive the general 

formula for a probability problem: 
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Here, Iôve used information I know about temperature to help in 

recalling the general formula in converting between Celsius and 

Fahrenheit: 
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Here, Iôve used knowledge of circles to translate degrees into 

radians: 
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II nn  SSeeaarr cchh  ooff   SSiimmppll iiccii ttyy  
TThhee  GGeenneerraall   MMeetthhoodd  
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II nn  SSeeaarr cchh  ooff   SSiimmppll iiccii ttyy  
TThhee  GGeenneerraall   MMeetthhoodd  

4    your solution

3    general solution 1    your problem

2    "any means necessary" to understand

  
 

Has this helped?  What have we gained by such a structure?  Letôs 

see.  First of all, I have organized my thoughts.  Now, Iôm not at 

the mercy of my memory or guessing.  If I donôt know what to do, 

I now at least have an idea where to start. 
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Knowing where to start ï what a wonderful place to be.  Do I 

know the answer?  Great!  If I donôt, I have structure helping me 

solve the problem.   

 

But what do I put in this structure ï the ñany means necessary to 

understandò box?  Not coincidentally, we already talked about it! 

 

simple 

example

real-world 

example

generalize mnemonic

 
 

 

However, previously, these were isolated strategies to solve 

problems.  Now, theyôre integrated into a single visual problem-

solving scheme. 

 

And what if I canôt figure out something to put in the box?  What 

an admission: I donôt know how to solve the problem, I canôt think 

of a simpler example, I canôt think of a real-world example ï I 

canôt think of anything!  What incredible knowledge for the parent 

or teacher to have!   

 

Additionally, the ñmental documentationò here is absolutely rock-

solid, whether the answer is right or not.  What youôve done is 

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!  The passkey truly does 

open an infinite number of doors. 

 

And letôs not lose sight of what weôre trying to accomplish here.  

Am I saying such a method is a substitute for more thorough 

instruction in fractions, radicals, probability, etc.?  Of course not.  

Who is against ñmore basicsò?  Of course, we know where weôre 
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at performance-wise, and we know ñmore time to teach basicsò 

probably is not going to happen.  So here we are.   

 

The fight has been on for decades: those trying to revamp the 

system, and those trying to work within the confines of the system, 

with neither making any headway. 

 

But is there hope ï for both camps? 

 

Weôre challenging the assumption multiple problem solving 

strategies is a good thing.  On the contrary, it lies at the heart of 

why weôve not seen the improvement weôd expect to see.   

Get the most out of 

the existing system.

The tactic suggests 

a complex system.
simple 

example

real-world 

example

generalize mnemonic

The undesirable effect 

of "missing easy 

problems" remains.

 
 

The alternative?  Inherent simplicity. 

 

This simple notion provides hope to both camps: to those seeking 

improvement immediately, and to those seeking to revise the 

curriculum.  Letôs be honest: the latter will not ï can not ï happen, 

until there is breathing room within the existing system.  

Demonstrating ñmassive improvement immediatelyò is a 

possibility is a large step in this direction. 

 

But you be the judge and jury in this regard.  The proof, literally, is 

in the pudding.  Put your own problems to the test. 

 

 

 



26 

 

 

 
  

SSAAMM PPLL EE  PPAAGGEESS  
WWoorrkk  YYoouurr   OOwwnn  PPrroobblleemmss  
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4    your solution

3    general solution 1    your problem

2    "any means necessary" to understand
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2    "any means necessary" to understand
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FFuurr tthheerr   II nnffoorr mmaatt iioonn  
SSuubbmmii tt  YYoouurr   OOwwnn  ïï  MMoorree  oonn  tthhiiss  SSeerr iieess  
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AA  CCoonndduucctt iioonn  LL iibbrr aarr yy  
PPrroobblleemmss  ffoorr   yyoouu  ttoo  ccoonnssiiddeerr  

  
Problem My Hint  

Youôve got a series of numbers:  11, 14, 17, 

20 é  What is the 42
nd

 term in this series? 

 

  

Approximately how far is it across the 

United States? 

Time zones and 

the world. 

  

A shirt cost $24.  It was reduced 25%, and 

then discounted another 25%.  How much 

was the shirt discounted in total? 

 

  

3
2

5
· = 

 

  

How many centimeters are in a mile? A track is both 440 

yards long and 400 

meters long. 

  

If the ratio of milk to water is 5:1, what is the 

fraction of milk in a bottle? 

 

  

What is the radius of a circle with diameter 

12 inches? 

Prefix ñdiaò means 

óacrossô or 

óthroughô. 

  

How many squares are in this diagram? 
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AA  CCoonndduucctt iioonn  LL iibbrr aarr yy  
SSuubbmmiitt  YYoouurr   OOwwnn  EExxaammpplleess  

  

www.rationalsys.com 
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