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Dramatic Connections

Dr. Stan Hartzler    Archer City High School

Stories are recalled without review, say the cognitive psychologists.  Stories have self-referencing cues.  Whereas none of the following are stories, there are “scenes” involving social situations.  

When these are presented in class, students often shake their heads in disbelief.   This writer (their teacher) is quick to confess that many mathematics educators are incensed by such approaches to teaching and learning -- “You’re not supposed to teach mathematics like THAT!”  
Even such individuals, however, will stoop to using the first example as a memory aid for trigonometry students.

SOH CAH TOA     “Sore foot? Soak a toe-a!”
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Doomed Digits in Rounding

A.  Whole Numbers  Suppose we need to round 6,782 to the nearest hundred.  The student is asked, "Which one is the hundreds digit?"  After correct response, the student is told that the seven is the key digit, and is shown to mark it with an arrow, as indicated below:


6,782

The teacher then announces that all digits to the right of the key digit are doomed, that the doomed digits will turn into zeroes, and so the choice of the word "doomed" has been proper.

The eight, or the ten's digit, is then designated as the "first doomed digit" and is used to decide the following:


"Do we add zero   6,782  or do we add one   6,782  to the key digit?"        

                          +  0                                  +  1  

         


B.  Decimal Fractions  (super-doomed digits)  This can be explained much as rounding whole numbers, except that doomed digits are "super-doomed" -- they disappear entirely -- for reasons related to accuracy and significant digits.  


Example: if .345 is rounded to the nearest tenth, the correct answer is .3  .  When .300 is written, the convention is that an actual measurement was made out to the nearest thousandth, and no hundredths were found, nor were thousandths found.  Writing .3 when rounding .345 to the nearest tenth does not erroneously imply more accuracy than what really exists.            

The % symbol and the decimal point are good friends 


A.  Changing per cents to decimal fractions  "The decimal point and percent sign are good friends; they have  conspired against math students and teachers for years to cause trouble.  Because they are such friends, when the percent sign is chopped off, the sorrowful decimal point moves two places away from where his friend was."

Such is intended to help the student recall.  Such mnemonics are often scorned by those who believe that understanding equates to recall. 

While understanding is important, it does not contribute to recall.  
         B.  Changing decimal fractions to per cents  "But when his friend returns, the happy decimal point moves two places toward his long-lost friend." 

Alternate interior angles: inside sandwich, on alternate 
sides of toothpick.
	   In the illustration, the horizontal segments represent fragments of bread held together by an intersecting line that works as a toothpick, as for an hors d’oeuvre.
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 are inside the sandwich and on opposite sides of the toothpick.  Consequently,  
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are alternate interior angles.  Likewise, 
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alternate interior angles.
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 are outside the sandwich and on opposite sides of the toothpick.  Consequently,  
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are alternate exterior angles.  Likewise, 
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 are also alternate exterior angles.   

GOO and LAB   --  many absolute value expressions in inequalities
	A.   For  
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· With the variable term on the left, the statement is read “Less than.”

· The  solution is 
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.  The solution statement strictly includes “And” :  
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.  The “and” is normally omitted in the solution statement.     

· For a LESS-than inequality involving AND in the solution statement, the graphed solution is a segment, resembling a BARBELL.  



	B.   For 
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· With variable term on the left, the statement is read “Greater than.”

· The  solution is 
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· For a GREATER-than inequality involving OR in the solution statement, the graphed solution resembles Oars of infinite length.  The grips of the oars and the endpoints of the two opposite rays.  


	Patterns?


	Less than
	Greater-than

	
	And
	Or

	
	Barbell
	Oars of infinite length


Anti-Establishment Hippie Rebellious Contrarian Solving Strategy -- regarding steps in solving linear equations, and planting a global notion.

	Equation
	What is seen
/ “guesswork”
	What is done 

to solve
	OR
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	subtraction
	addition
	

	
[image: image16.wmf]715

x

+=-


	addition
	subtraction
	adding 

the opposite
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	multiplication
	division
	multiplication 

by reciprocal
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	division
	multiplication
	INVERSE

OPERATIONS


Notice the contrast between the second and third columns.  There is an “anti” tone here, as if you’re told to go at a red light, or unwrapping a package.  This is helpful when two-stage solving involves order of operations, which will also suggest rebellious, contrary orneriness.  The 1960’s offered this ornery statement:


	If they give you a piece of paper with lines on it…
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	   ..turn it      sideways…
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	…and write

the other way.


If you understand that thought, then you should be very good at algebra.

“Guesswork” ?  In 
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, an unknown number is being multiplied by two and then three is added to that product.  If someone were to try to solve this equation by guessing (
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? or 
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?), the order of operations would be followed.  TRY 10 --
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	       Try –5:

NO GOOD! not 17!    
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	STILL 

NO 

GOOD!


Solving steps are ultimate rebellion: inverse operations in reverse order.  Instead of first-multiply-last-add, solve by first-subtract-last-divide.

Solve 
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Sine is friendly and a good mixer; Cosine is stuck-up and unfriendly.
	The four trigonometric identities at the right are the basis for development of several other identities.  The four shown here must be learned.  It looks tough.  
	sin(u+v) = sinu(cosv + sinv(cosu

sin(u(v) = sinu(cosv ( sinv(cosu

cos(u+v) = cosu(cosv ( sinu(sinv

cos(u(v) = cosu(cosv + sinu(sinv




As with many related ideas, it may be easier to learn the collection than to learn the individual parts.  Several students have agreed that the following social nonsense is very helpful here.

· The first two identities are about sine.  The results on the right have two terms, each including a sine and a cosine factor -- a friendly, social arrangement.  Further, when the initial sine expression on the left involves addition, the right side also has addition.  Subtraction is likewise consistent.

· The last two identities are about cosine.  The results on the right have two terms.  The first term has only cosine factors -- an unfriendly, stuck-up, snotty arrangement.  The sine factors are collected at the end by themselves.  Further, when the initial cosine expression on the left involves addition, the right side has subtraction.  When the initial cosine expression on the left involves subtraction, the right side has addition -- likewise inconsistent.

Calculus: emancipation of 
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	This nonsense also involves learning a collection instead of learning three individual parts.  The order here of sine, tangent, and secant must be recalled.  
· All three results have the same numerator.

· In the first denominator, 
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 is subjugated with respect to the 1, much like a dumped-on freshman. 
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· In the second denominator, 
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 is on par with the 1.  The status of 
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 has improved.  It is no longer under the radical as well -- sophomore?
· In the third denominator, the status of 
[image: image40.wmf]2

u

 has surpassed that of the 1, relative to the first denominator.  The bonus 
[image: image41.wmf]u

 is not under the radical either -- u has come a long way.  A junior?  A senior?
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