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Chapter 1 

THE CONTEXT  

The gentlemen from the ACT testing service arrived unannounced 

at Washington High School.  This, they knew, was one of many 

unfortunate trips made by testing agencies in recent years, due to 

the increased pressures of ñNo Child Left Behindò, State testing 

mandates, and the general atmosphere of educators needing to 

demonstrate improvement on the battery of tests assaulting them 

from all sides.  The sympathy felt by the gentlemen, however, 

stopped once they put into perspective the importance of their job.  

Their job was to maintain the integrity of the college-entrance 

examinations.  Whatever pressures high schools found themselves 

under, cheating was not the answer.   

It was to this charge the ACT representatives, Charles Jones and 

Michael Anderson, found themselves at Washington High School 

this morning.  The first ACT test date of the school year had come 

and gone, and Washington High students had improved at a level 

unprecedented in the history of the ACT.  The prior year, 

Washington High School students had averaged 17.1 on the ACT, 

well below the national average of 20.9.  However, after the 

seasonôs first test date, Washington High seniors had averaged 

26.4.  The question was not whether cheating had occurred or not, 

but to find out how it had happened, and to safeguard against it 

happening elsewhere.   

Arrivi ng at the school only confirmed what was already known by 

the two.   
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ñLook at this school,ò said Charles sadly.  ñIf there were new 

technology, if there were a policy on student uniforms, if there 

were anything we could look at, I might feel some sympathy.  At 

least theyôre trying to do better.  But look!  I donôt see anything 

new!ò His voice hovered between sadness and anger.   

ñTake it easy, Charlesò, said Mike, cautiously.  ñOfficially, weôre 

here on a fact-finding mission, so donôt pass judgment ï yet, OK?ò  

The two men entered the school lobby and walked deliberately to 

the receptionist, announcing their credentials and desire to speak 

with Principal Ragnar on a delicate issue.  The response was 

unexpected.   

ñLetôs see,ò said the receptionist, ñtoday is Thursday, so he is éò 

she paused, consulted the schedule, and resumed ñé in Room 216.  

At the top of the stairs, take a right, and Room 216 is the first room 

on the right.  Youôre free to wait here, to wait outside the room, or 

if you knock, Iôm sure Principal Ragnar would be glad to have you 

in the classroom.ò  

ñIn the classroom?  What does that mean?  Whatôs he doing there?  

Is this a detention area?ò asked Charles, quizzically.   

ñOf course not,ò replied Ms.  Johnson, consulting her itinerary to 

confirm what she had just seen.  ñRoom 216 right now is 9th grade 

history.ò  

The ACT representatives trudged up the stairs, unsure what to 

think of this.  It surely made no sense, the principal teaching 

history on a Thursday morning to 9th graders.  It solidified their 

belief, however; any school so lacking in resources the principal is 
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also a teacher must have cheated to achieve such high scores.  

They arrived at the door, peeked through the small window, and, 

waiting for a silent moment, knocked cautiously.   

Principal Ragnar, chalk in hand, invited the gentlemen in with a 

slight wave.   

ñMay I help you?ò the voice declared.   

ñWeôve come to talk with you about an issue, but we can wait until 

youôre finished here.  The receptionist said we might sit in, 

however, if thatôs fine with you.ò  

ñPlease, take a seat.  While they moved to the back of the room, 

Principal Ragnar continued: ñJenniferò, he said to a young student 

in the front row, ñwhile theyôre getting seated, would you take a 

few minutes and tell these gentlemen where weôre at?ò  

ñWeôre talking about the electoral college and what órepresentative 

governmentô means.  On the one hand, weôre told óevery vote 

countsô, and therefore, óI should voteô.  On the other hand, the 

electoral college says every state has only so many representatives, 

and therefore, óit seems it doesnôt matter if I vote or notô.  Before 

this, Principal Ragnar asked us, óWhy do we even have the 

electoral college?  Where did this thing come from?ô Thatôs where 

weôre at.ò  

ñSuperò, said Principal Ragnar matter-of-factly.  ñIf this is what 

youôve studied this week, then you tell me.  Why do we even have 

the electoral college?ò  
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The gentlemen from the ACT were astonished at what followed: 

dates, states, populations, countries, issues, long-lost dialogues, 

personalities, comparisons with current events, all sprang forth in 

the next 20 minutes, in a dialogue between teacher and student 

mixing facts and opinions the gentlemen had not seen in a college 

classroom, let alone a 9th grade classroom.  Students consulting 

books, notes, making notes ï an incredible flurry of activity by all 

students in the classroom.  The gentlemen were impressed, and 

despite the underlying reason for their visit, eagerly looked 

forward to commenting on the classroom behavior to the principal 

after class was over.   

The bell rang, and after the chattering students exited the 

classroom, Principal Ragnar approached the gentlemen, now 

lingering in the back of the class.   

ñThat is an amazing class youôve got there.  I know more now 

about the electoral college and representative government than I 

ever have!ò, Charles said with admiration.   

ñMe too!ò boomed Principal Ragnar.   

ñI donôt understand,ò said Michael, the other ACT representative.   

ñThatôs not even my class!  Now, what can I do for you 

gentlemen?ò  
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Chapter 2 

THE BACKGROUND  

Washington High was similar to many urban high schools.  With 

test scores lagging, graduation rates falling, district superintendents 

seemingly changing on a bi-annual basis, feuding school boards, 

and the loss of accreditation, community parents had rallied five 

years ago to form Washington High as a charter school.  Rid of the 

burdensome bureaucracy and school violence plaguing many urban 

districts, the charter movement had gained momentum in many 

urban settings, and these parents, like all parents, wanted 

something better for their children ï and saw it in the formation of 

a charter school.   

What transpired, sadly, was far from that promised.  Washington, 

like many charter schools, had trouble demonstrating significant ï 

if any ï improvement, and struggled with the credentialing agency 

in maintaining their charter status.  After the fourth year of the five 

year credentialing period, the agency had withdrawn their 

sponsorship, effectively making this the last year Washington 

would maintain their charter status.  With this announcement 

breaking at the close of the previous school year, many parents, 

knowing the school would be brought back under the urban district 

umbrella, withdrew their children from Washington and enrolled 

them in the nearby district high school.  Attendance had already 

dropped from 853 students to 657 students, and it was expected to 

fall continuously throughout the coming school year.  

Understandably, the prior principal had ñresignedò, and it mattered 

little to folks if the reality was the Board ran her off or she saw the 

writing on the wall.  All knew the sad truth: the writing was on the 
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wall, and the only future anybody could fathom was one of anxiety 

leading to the inevitable.   

Into this whirlpool of flux stepped Principal Ragnar, a former 

teacher and principal, now brought out of retirement.  He had two 

grown children and had taken an early retirement at 53 when his 

school district had ñdown-sizedò, the victim of the urban core 

losing students to suburban flight.  Having maintained his teaching 

and Principalôs certificates since ñretiringò, he eagerly applied for 

the job as Washington Principal.   

He showed up for his first day of work in the summer of 2007, and 

surveyed the situation.  The building was huge, old, and certainly 

in need of a good cleaning.  However, it looked to be in relatively 

good shape.  It reminded him of a school he attended as a youth, 

and felt a feeling of surprise, as he had read much of high-

technology schools, innovative architecture, and other innovations.   

The Boardôs goal was simple enough: ñDo a good job in 

transitioning us back to the urban district.  However, we cannot 

guarantee you a job once weôre there.ò Itôs no wonder he was 

hired: who else would take a job under such circumstances?   

But his own goal was much more than this.  He had not sat idle 

during his retirement.  On the contrary, he had given much thought 

to education, to teaching, to learning.  He had read of businesses 

on the edge of bankruptcy and seen them recover.  Why canôt 

schools do this?  Why do we only hear of miraculous stories about 

business and not education?  Is that even true?  It seems weôre 

always hearing of remarkable stories of improvement ï in math, in 

reading, in every subject.  In fact, the stories of remarkable 
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improvement are so frequent one would think everything is grand!  

Yet, the results and level of dissatisfaction pointed to an 

unsatisfactory level of decline.  Are these claims simply a lie?  

How to explain it?  But more importantly, is it possible to really 

improve things radically?   

Of course, this had all been speculation.  He never dreamed heôd 

get another chance to sit in a position of authority and change 

things for the better.  Yet here he was, and for better or worse, he 

was going to make a go of it.   

He wouldnôt have dreaded the transition back to the district so 

much if the district was doing well.  But the results?  The 

graduation rates?  They werenôt doing well, and that was the point.  

ñWe hold tire manufacturers criminally liable if one tire in a 

million explodes unexpectedly, yet one-half of the students in this 

district do not graduate.  Many cannot read.  What future do they 

have?  Where is the responsibility?  No.  If Iôm to be principal 

here, itôs not to ensure a smooth transition back to that mess, but to 

make this school so wonderful students will be banging on our 

doors to get in here.ò  

But how?   
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Chapter 3 

THE MEETING  

ñPerhaps we should go to your office, as this is a rather delicate 

matter.ò The tone of the gentlemen noticeably changed from one of 

congratulatory accomplishment to one of enforcement.  The 

change did not go unnoticed by Principal Ragnar.   

The ACT men followed Principal Ragnar into his small, non-

descript office.  A worn desk, a round meeting table with four 

chairs, a filing cabinet, and three full bookshelves completed the 

office, with the exception of a large wall with two boards: one 

chalk and one marker.  The principal cleared the meeting table of 

what looked like large drafting paper, and invited the men to have 

a seat.   

ñThank you for taking the time to see us unannounced, Principal 

Ragnar.  Regulations require these visits be unannounced.  I am 

Charles Jones, and this is my colleague, Michael Anderson.  We 

work for the ACT testing service out of Des Moines, Iowa.  As 

youôre probably aware, hundreds of thousands of students take our 

exam each year, and nearly all colleges and universities use the 

results of this test, in some form or another, in the college entrance 

process.  Because of the importance of these exams, the integrity 

of the results must be maintained at all times.  We are here because 

of óabnormalitiesô in the test results by the 146 students who took 

the test in September.  Weôd like to start by asking you about your 

security measures and test-preparation procedures to see how our 

test may have been compromised.ò  
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ñI seeò, Principal Ragnar said, once upright in his chair, now 

reclining in his worn chair.  ñYou saw óabnormalitiesô and now 

want to see how this could have happened.  Please tell me what 

specific steps took place for you to be here unannounced.ò  

ñWeôre here only on a fact-finding mission, thatôs all.  After the 

first round of tests was completed and scored, our statisticians not 

only tabulate the scores, they then aggregate those scores on a 

school-by-school basis.  We then compare these scores with the 

scores from prior years.  We search for instances where the 

performance from year-to-year changes dramatically, what our 

statisticians call óstatistically significantô.  We then review the tests 

for that school to ensure the data is correct, and there have been no 

miscalculations on our part.  Once weôre certain our numbers are 

correct, we visit the school.ò  

ñI seeò, said Principal Ragnar in the manner of a polished lawyer.  

ñSo the presumption is, óIf you see statistically significant change, 

then itôs likely due to cheating.  Is this true?ôò  

ñAs I said,ò repeated Mr. Anderson confidently, but now finding 

himself in the unfamiliar position of being the questionee, ñweôre 

here on a fact-finding mission only.  However, the majority of our 

investigations do turn up significant cheating, and those where the 

scores legitimately improved, the improvement was in the range of 

3-5 points.  Your school improved over 9 points this last session.  

From what Iôve read of your school and the troubles it faces now 

with the loss of your chartering agency, coupled with the fact our 

statisticians tell us this type of improvement is not just statistically 

significant, but virtually impossible, off the record, óyesô, we have 

come here because we believe there has been cheating.ò  
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The response was unexpected: ñFair enoughò, said Principal 

Ragnar in a tone suggesting triumph.  ñIôll agree to answer any 

questions you have, but on one condition: when youôre done here, 

Iôve got some questions for you.  Fair enough?ò  

The ACT-representatives were not sure what to make of this 

request.  Normally, the mere appearance of impropriety has people 

anxious to get rid of them, and they all-too-often are shown the 

door rapidly and rudely.  Yet here was a principal demanding they 

stay after their investigation to answer his questions?  What 

possible questions could he have of them?   

ñFair enoughò, said Mr. Anderson.   

Mr. Jones began: ñFirst off, could you show us the ACT-test prep 

materials your kids used in preparing for the exam?ò  

Principal Ragnar replied coolly: ñWe didnôt use any.  The only 

materials we used were the sample exams your firm hands out to 

schools.  Since they were free, thatôs all we used.  As you can see, 

money is not a luxury around here.ò  

ñYou didnôt use any other materials?  No outside consultants?  No 

materials from the internet?  No store-bought materials?  Nothing 

else?ò  

ñThatôs right.ò  

ñWas there anything abnormal about your training?ò  

ñWe did ask the ACT if we could bring scratch paper to the test ï 

blank pieces of paper ï to do our work.  Imagine that!  Blank 
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paper, and your firm declined!  We then asked if we could show up 

at the testing center and be given blank paper.  Again ï that simple 

request was declined!  Apparently, your company calls such a 

request abnormal because they declined it!  Other than that, our 

kids worked problems from your practice test and then took your 

test.ò 

ñSo youôre telling us you donôt know how the scores improved 

dramatically ï it was just luck?ò  

ñOh no ï I assure you: Itôs not luck!ò  
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Chapter 4 

MASSIVE IMPROVEMENT IMMEDIATELY  

The First Chautauqua 

Principal Ragnar retreated to his deck for a lonely evening.  His 

wife was working late, and suggested fast food or pizza as 

ñsupperò.   

His thoughts drifted to the events of the day.  The gentlemen from 

the ACT had eventually left, perhaps convinced the school had 

indeed ñperformed miraclesò, whatever that meant.  Likely theyôd 

report back to the home-office nothing irregular was evident, 

meaning the school and students likely were on some watch list.   

But why?   

Is massive improvement possible?   

He paced about the yard.  He enjoyed times like this ï times to 

think.  Aristotle had called such practice ñperipateticò, but he liked 

the phrase ñChautauquaò, named after the popular American 

educational movement in the nineteenth century.  His 

ñchautauquasò, however, were personal investigations ï trains of 

thought.   

The gentlemen from the ACT were not questioning whether 

massive improvement was possible.  That was not it.  The sheer 

speed with which Washingtonôs improvement had occurred was 

what brought them to the school today.  Is massive improvement 

immediately possible?  They were saying no. 

Were they right? 
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That was the question.   

Of course, if you looked at the building industry, the question itself 

provides the answer merely by looking at the buildings of today.  

Prior to steel, tall buildings were unheard of because buildings 

were made of concrete ï they were heavy ï and the higher a 

building went, the bigger the base had to be.  Introduce steel and 

the nature of the building changed immediately.  Skyward they 

went.  Massive improvement immediately?  Whether itôs 

improvement or not, itôs certainly a change ï taking place 

immediately.   

Of course, nobody would question this because there was an 

evident reason behind it.  Concrete ï steel ï revolution.   

But this revolution required a material change in the environment.  

In his school, there had been no such change.  Even with evidence, 

who would believe it? 

Are there other such examples of ñrevolutionsò where no material 

change in the environment took place?   

He thought of baseball and Babe Ruth.  Prior to Babe Ruth, the 

idea of hitting double-digit home runs was outrageous.  Babe Ruth 

came along and suddenly heôs hitting 40, 50, and even 60 home 

runs.  Same game.  What happened?  What did he do?  Did he 

change the nature of the swing, the mindset of the game, or 

something similar to this?  Probably.   

The gentlemen from the ACT, if transported back into the 1920s, 

likely would be at the residence of George Herman Ruth, 

demanding an explanation for how he accomplished what he did!   
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But it seemed a good example of revolutionary changes ï 

improvements ï taking place without the need for revamping the 

environment.   

He continued to walk around the yard, now at the big tree in the 

back corner.  This was his third time around the yard, and he 

marked the occasion with another small rock.  

But what about education?  Is ñmassive improvement 

immediatelyò possible in education?  Itôs reasonable for educators 

to be skeptical about the assertion.  After all, if it were possible, 

why hadnôt it been achieved? 

Letôs suppose ï for the sake of argument, he thought, itôs 

improbable for educators within the system to enact change 

resulting in dramatic improvement quickly.  Whoôs left?  

Educators outside the system?  Non-educators? 

They try.  Oh, how they try.  Pilot programs of differentiated 

instruction, new math, and hands-on science were rampant, all 

reporting tremendous results.  Were such studies real?  Probably.  

But if their projects purporting to achieve tremendous 

improvement were real, why would they not be implemented 

everywhere? 

The likely reason was evident.  The majority of claims came as 

improbable solutions to actually implement.  How many math 

programs had he seen where ñreal-world-applicationsò was 

pushed?  Too many to count.  Of course, he too was for such 

materials!  Who wasnôt?  He also knew his staff had to teach to 

certain standards within a certain timeframe.  These people 
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claiming to have all these solutions ï walk a mile in our footsteps, 

he thought, and you will quit a quarter-mile down the road. 

Of course, itôs likely some programs did generate improvement ï 

to some degree, but skepticism was the earned evaluation of the 

educational establishment.   

Where did this leave him?  He modified a set of rules he had 

thought up years ago, when he was previously a Principal, 

regarding change:  

Rule #1: ñIf we canôt do it, why should we believe you can.ò  

Rule #2: ñIf you say you can, see Rule #1.ò  

 

Was this right?  He started ñlap 4ò about the yard.  It sounded 

arrogant.  Perhaps it was.  Who said arrogance was a bad thing? 

But he knew that sentiment did not capture his full meaning.  He 

thought back to the ñreal-world-math-curriculumò heôd browsed 

earlier that day in his office.  It looked neat.  It was neat.  He had 

also ridiculed it ï and he quietly had ridiculed the organization.  

Why?  They couldnôt possibly be educators in this world, because 

thereôs no way one could implement such a program now, with 

NCLB and state assessments breathing down our backs. 

He had pulled out the ñrequest more informationò card, and, 

having filled out his personal information, wrote ñthanks ï but no 

thanksò atop the card.  He chuckled at the likely response when his 

card was received.  Heôd likely be accused by the firm of being a 
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fool ï passing up a good thing.  Another educator ï resistant to 

change.  Likely they would feel resentment towards him. 

Was he resistant to change? 

He knew otherwise, because his school was now seeing the 

massive improvement everybody was saying was impossible, at 

least regarding the ACT! 

But he admitted he was resistant to the type of change they were 

offering.  

Why? 

The intentions of that firm ï of most educational organizations 

outside the ómainstreamô ï were noble.  Most had good materials.  

Why did he resent this form of help? 

He rounded the yard, approaching the start of ñlap 5ò. 

Were their intentions noble?  Of course.  But if they were truly 

noble, the materials would help right now, and they didnôt.  It canôt 

be ñhelpò if it doesnôt ñhelpò! 

What does all this mean? 

The firm ï and others like them ï couldnôt possibly understand the 

situation educators were in. 

His school had changed.  Why?  How?  ñPracticalityò seemed the 

key.  You canôt implement ñimpracticalityò. 
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His mind skipped to food-aid programs in Africa.  He thought of 

well-intentioned organizations offering food to malnourished 

families.  This was a good thing, right?  However, if the food 

required clean water for mixing, or refrigeration for cooling, itôs 

suddenly not a good idea.  Itôs an impractical idea. 

He had recently seen a documentary on a new form of nutritious 

food, PlumpyôNut, being introduced on the African continent, with 

striking results.  Here was a nutritious food requiring no water, and 

capable of being given to any child anywhere by anyone easily.  

Thatôs practical! 

Why are most initiatives outside the system not implemented?  

Theyôre as impractical as refrigerated supplements on the African 

continent.  

But that doesnôt make them bad, thought Principal Ragnar, kicking 

a few small rocks off his driveway into the street.  That only makes 

the idea bad ï right now. 

ñMassive Improvement Immediatelyò is possible, he thought, only 

if what they decide to change is practical ï possible ï right now. 

But it had to be more than that.  They hadnôt embarked on a lot of 

changes in the ACT to achieve the results they had.  How could 

you ï and still be ópracticalô?  They had focused on only a few 

things to achieve the results they had.   

What were they? 
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Chapter 5 

THE TEAM  

Coach Thompson slumped over his lunch in the teacherôs lounge 

when Principal Ragnar approached.  Seeing the open spot across 

the table from Coach Thompson, he sat down.   

ñRough game last night?ò said the principal, sympathetically.   

ñI knew this year was going to be a tough one.  We lost two seniors 

from last yearôs 13ï8 team.  Then Michael Smith ï who was going 

to be our star player this year ï left because his father was 

transferred to North Carolina.  Our losing accreditation didnôt help 

either, because no new players transferred in to our school.  But 

even with all this, I didnôt expect to be 1ï3 at this point in the 

season.ò  

Principal Ragnar looked on, awaiting more.   

ñThatôs not the worst of it.  Conference play starts next week, and 

all I see is things getting worse!  In a month, we could very easily 

be 1ï8.ò  

ñBut thatôs not even the worst of it.  The things weôve been 

working on in my PE classroom have been unbelievably fun ï for 

both the students and I.  My teaching has really improved, and the 

students?  Unbelievable.  Did you get my e-mail about the latest 

results from the course on CPR?  Our 12 kids not only passed the 

class and became CPR-certified, but you should have heard the 

classroom discussions on the new training standards.  Oxygen in 

the blood, chest compressions, breathing, in what instances 

breathing is important and why ï it went on and on.  I wasnôt sure 
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if I was in a PE class or a biology class!  I talked with the CPR 

instructor afterwards, and she said this was the first class sheôs ever 

taught where students stayed after class to ask her questions!ò 

ñThatôs why I feel so down right now.  Itôs not just the lack of 

progress in basketball; itôs that compared to the amazing success 

Iôm seeing in my classroom.  I wish some of the latter could help 

me with some of the former.ò  

ñAre you sure it canôt?ò said the principal, seriously.   

Coach Thompson looked up, interested.  ñWhat do you mean?ò  

Principal Ragnar rubbed his chin.  ñDonôt you remember our 

summer meetings, looking at what we were doing here, teaching, 

education, etc.?  So much of it ending up focusing on assumptions.  

We had come to so take things for granted we rarely had 

questioned why things were the way they were.ò  

ñOf course I remember, but what has that to do with basketball?ò  

Sensing this tract was not going anywhere, Principal Ragnar 

moved in an unexpected direction.  ñLet me ask you a question: if 

we raced from the front of the school, just you and I, down the exit 

to Main Street, who would win?ò  

ñAre you serious?ò, said the coach?  ñNo offense, but I think Iôm 

in a lot better shape than you.  The race wouldnôt even be close.ò  

Principal Ragnar stood up, the smile gone from his face, and 

challenged the coach to a race.   
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ñWhatôs this all about, Ragnar?  Sit down, and letôs finish our 

lunch.ò  

ñThis wonôt take long.  Come on.  I want to show you something.ò  

The two men, their lunches left unattended, marched through the 

front door and down the corridor at the front of the school.  The 

Coach stopped at the designated starting spot, but looked in 

confusion as the principal continued on into the parking lot 

towards his car.  Believing the principal was simply retrieving his 

running shoes, the coach knelt to tighten his own shoes.   

The sound ripped through his unexpecting ears.  HONK!  HONK!  

The principal sat behind the steering wheel, smiling, and 

approached the arranged starting line.  The coach, not knowing 

what to do, burst into laughter, exclaiming, ñWhat is this?  I 

thought we were going to run!  Iôm not racing any car?ò  

ñI accept your forfeit,ò said the principal, driving back to his 

assigned parking spot.   

The two met up in front of the school, and returned to their uneaten 

lunches.  ñWhat was that all about?ò the coach inquired.   

ñLook at what weôve done in our classrooms.  Do you not recall 

how many of our summer meetings ended up focusing on 

assumptions?  Take reading, for example.  Weôre taught strategies 

like skimming, browsing, highlighting, etc.  Thereôs a laundry list 

of others.  Weôve been taught these for so long we rarely question 

if they work ï are they good ï do they help, yet look at the degree 

to which they impact our behavior!  Here, I said óLetôs raceô and 

you immediately assumed we were going to run.ò  



28 

ñOK ï this makes sense, but what has it to do with my basketball 

team?ò  

ñWeôll see.  Tomorrow at the start of practice, Iôm going to play 

one-on-one against your best player.  I guarantee you he will not 

be able to guard me.ò  

ñCertainly not if you pull a stunt like that in the parking lot!  What 

are you going to do ï drive your car onto the basketball floor?ò  

ñNope ï but youôre on the right track.ò  
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Chapter 6 

PRINCIPAL VERSUS PLAYER  

Principal Ragnar sauntered onto the court, a slight clumsiness to 

his dribble, but a happy confidence in his grin.  Approaching 

center court where the team was stretching, he addressed the team 

amiably.   

ñGood afternoon, gentlemen.  I hope Coach has told you what Iôm 

doing here.  Now, who here thinks he can stop me from scoring?ò  

Nate Johnson arose from the group.  Nate was a 2ïyear starter, a 

6ô3ò senior, and a reasonably good athlete.  Principal Ragnar knew 

him well, and liked this choice particularly because he was well 

aware of Nateôs outward personality.  Nate did not suffer from a 

lack of confidence.  One might confuse it with arrogance.   

The principal joked: ñI guess you young men need to stretch a bit 

so you donôt hurt yourself against this old man.ò The joke drew 

meager laughter, but accomplished its mission of putting the 

players at ease.  ñBefore we start, Nate,ò said the principal 

addressing both Nate and Coach Thompson, ñletôs set the rules.  

Weôre going to play oneïonïone to five points, makeïitïtakeïit, as 

you youngsters sayò, referring to the custom of maintaining control 

of the ball if you score, rather than trading turns.   

ñAlso, I hope you donôt mind if I start with the ball, or are you 

afraid you wonôt get a chance to score?ò  

Nate grinned and bounced the ball back to the principal, standing 

on the free-throw line.   
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The principal chided: ñYouôre sure youôre ready, Nate?ò Nodding 

yes, the principal went to shoot, and Nate, anticipating the move, 

leapt into the air.  No ball was there to block.  There was only the 

slow-footed principal, driving to the basket for a simple layup! 

The team broke into banter against Nate.  ñWhat was that?ò 

shouted one, followed by ñCome-on, Nate!  You canôt let him do 

that to you!ò  

The principal jogged back to the freeïthrow line, confidently 

handing the ball to Nate with an arrogant ñ1ï0ò statement.   

ñThat seemed pretty easy, Nate.  But that was probably beginnerôs 

luck, right?ò  

The ball bounced back to the principal, aggressively.  Waiting for a 

similar ball fake, Nate retreated on his feet.  The principal waited, 

and calmly swished the ball from the free throw line, without 

jumping at all. 

ñYouôll remember, Coach,ò Principal Ragnar started, chatting with 

the Coach standing alongside the players, ñI at one time could 

play.  Many years ago, of course.  Whatôs that, Nate: 2ï0?ò  

The team crowed at the now-angry Nate.  The principal seized on 

the opportunity by calling on one of Nateôs boisterous teammates.  

ñBilly, why donôt you come take Nateôs spot.ò  

As Nate retreated to the group of boys, he met Billyôs confident 

stride and comment: ñLet me show you how to stop a principal in 

his tracks.ò  
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Billy strode to the freeïthrow line and set himself in a good 

defensive position, and handed the ball to the principal.   

ñYouôre sure you know the rules, here, Billy.  I wouldnôt want you 

making the same mistakes Nate just made.ò  

ñWhatever mistakes Nate made, Iôm not going to make.  Your 

ball.ò  

The principal gave a halfïhearted attempt to fake Billy, a fake 

Billy did not accept.  The principal then went to shoot and Billy 

leapt to block the shot.  ñAhhhò came the cry as this time the 

principal had dribbled by him to the left, and slowly jogged in for 

another layup!  Grabbing the successful shot, the principal returned 

to the free throw line, passed the ball to Billy, and calmly said ñ3ï

0ò.   

The coach stepped in.  ñHold it right there.  OK, you boys get 

started with practice.  You know the routine.  Get started, and weôll 

start the formal practice in 15 minutes.ò  Coach Thompson met up 

with Principal Ragnar, a bit winded and now sitting in the stands. 

ñWould you mind telling me how you just did that?  And letôs not 

forget you were going to show me how all the work weôve been 

doing in the classroom relates to this.ò  

ñNo problem at all, and this relates directly with everything weôve 

been doing in the classroom.  Do you think Iôm fast enough to go 

around these boys?  Of course not.  But thatôs assuming I need to 

be fast to go around them.  What happens if we challenge that 

assumption?  If not speed, what then?  So I went home and 

watched ESPN classic basketball of Michael Jordan and Larry 
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Bird.  I mean really watched them.  How did they get around their 

defenders?  Itôs rarely speed.  Itôs almost always preceded by the 

slightest of movements to get their defenders out of position.  

Always!  After watching that, I went to our big bathroom mirror 

with a basketball and watched myself trying these same fakes.  Itôs 

funny at first because what you think is a good fake in your mind 

really fakes nobody out.  So I practiced and practiced and got 

really good.  Then I asked my wife to óguard meô.  She was only to 

jump when she thought I was going to shoot.  We did about 50, 

and I got her moving on all but 6.ò  

ñSo I came here knowing I was going to shoot mostly layups 

because I could go around every one of these kids.ò 

ñAre you telling me if we just work on ball fakes, weôll turn our 

season around?ò  

ñNo, because thatôs just a part of it.  Thatôs all I worked on, and I 

donôt know much basketball anymore.  Thatôs your job.  But what I 

am saying is if youôre telling me basketball is 5 players playing 

against 5 other players, the team with the best players will 

probably win, which means if your team does not have these 

players, youôll probably lose.  But this assumes youôre playing the 

game the same way the other teams are.  What if you donôt?  Think 

about that.  What assumptions are in the game you play right now 

that can be challenged?ò  
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Chapter 7 

REVISITING THE ASSUMPTIONS  

Following practice that afternoon, Coach Thompson drove around 

town, thinking about what Principal Ragnar had said, also thinking 

about what Principal Ragnar had done ï to his players.  He ñball 

fakedò, got his players to commit, and then calmly drove around 

his players.  Fine.  We practice ball fakes, too.  How does any of 

this apply?   

Something was not quite right.  Of course we practice ball fakes.  

But Iôve never seen our players do what the principal had done 

today.  Sure we practice them, but do we really practice them?  

What does it mean to ñpracticeò?   

The Coach stopped at the local Community College.  There was a 

game tonight between two local junior college teams.  Not 

expecting a large crowd turnout, the coach thought about the 

opportunity of eating a hotdog, spreading out in the sparsely 

populated stands, and thinking about his team.   

ñAre my practices any different than other teamsô practices?ò He 

thought to himself while chewing a $2.50 hotdog.  ñWe warmïup, 

we practice shooting, we practice another drill, we go through 

offensive drills, defensive drills, scrimmage, and then run.  What 

óassumptionsô are there to challenge?ò  

ñLetôs back up a second.  Why are we doing all this?  Sure, other 

teams practice like this, but does this make it good?  Is there a 

better way to practice than this?ò  
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ñTo win.  Yes.  Thatôs the goal, but the practices are geared to do 

this.  Or are they?ò  

ñHow do I know if the practices are working well in this regard?ò 

The coached watched the two opposing teams jog onto the court 

and assume their respective layïup lines.   

ñIs the goal to win?ò Of course, he thought, finishing the hotdog, 

and now wishing he had also bought a pop.  But how do you win?  

You must outscore the opponent.ò 

Obviously.  He was getting nowhere. 

He decided to watch part of the game.   

The two teams raced up and down the court, the play of good 

jumpïshots sprinkled with the types of violations that drive a 

coach wild.  Obvious violations and lazy violations.  And the shot 

selection!  He was getting angry just watching!   

ñBut is my team any different than this college team?  What would 

it take to not commit such stupid violations.  How do I get my 

players to take only good shots?ò He focused in on the game, 

finding himself thinking more intensely about the fundamentals of 

the game than he could ever remember.   

ñHow do I get value from every possession of the ball?  If the goal 

is to win, a way to win is to value each possession ï and not waste 

them.ò  
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ñIs it enough to tell the players not to take bad shots?  Iôve been 

saying that for years.  Sometimes it seems effective; other times 

Iôm howling at the wind.  Are these players stupid?ò  

ñOr might it be the case they take the bad shot because they canôt 

get to a good shot?ò  

ñWait a minute!  Thatôs exactly what Principal Ragnar had done!ò 

The coach laughed thinking to himself about yelling to the 

principal to ótake a good shotô.  ñWhat meaningless chatter that 

would have been.  Take a good shot?  Iôve got to show them how!ò  

And thatôs exactly what the principal had done.  He had gone home 

that night after their lunch discussion, watched what types of ball 

fakes really work ï not some artificial movement we go through in 

practice ï and then he showed up for practice ready to beat my 

players!   

Not wasting possessions.  Yes!  Getting value from each 

possession?  Yes!   

But the thing that excited Coach Thompson most was the principal 

had gone to his home and within a couple hours, had done this.  

That means he can get to practice the next day and immediately try 

this!   

But more than this, as he thought about the idea of challenging the 

assumptions of the game, of considering every possession 

valuable, and the principalôs ñball fakingò example, he thought of 

other ways practice ñcheatsò the players.  ñWe have ballïfaking 

drills, but do they teach ball faking?  No.  What other drills do we 

do that are ineffective?ò 
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Chapter 8 

IDENTIFYING THE VALUABLE RESOURCE NOT TO BE 

WASTED: THE CONSTRAINT  

The Second Chautauqua 

Principal Ragnar looked at the clock reading 3:30 and heard the 

school bell announcing the end of the day.  He watched the 

students loading onto buses, the parents picking up their kids, and 

other kids walking and riding their bikes home.  Another day.  He 

retreated to his office to finish some administrative duties. 

Another day.   

The recent visit by the ACT representatives had left him uneasy, 

because they had left with a promise theyôd be back after reporting 

their findings to the home office.  Findings?  They had found 

nothing!  There was nothing to find! 

Another day, another battle.   

The basketball event had left him with a feeling of exhilaration, not 

because he had succeeded against younger kids, but rather because 

it was another instance of challenging assumptions.  It had been a 

busy couple of days, and he had not been able to follow-up to see 

what the coach had done with the event.   

Looking up at the wall calendar, the earlier words stuck in his 

head.  Another day.  ñAnother day has come and gone,ò he thought 

silently.  ñHere at 7:30 and gone at 3:30 ï thatôs 8 hours these 

students are here with us.  Another day?  Put three of these 

together and you literally have a day!  Is it too much to ask of a 
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parent, if their kids are here 1/3
rd
 of a day, their kids learn to read 

and write and do arithmetic?ò 

Similar sentiments had been at the forefront of No Child Left 

Behind, an initiative measuring performance in the key subjects of 

math and reading, making sure schools achieved ñadequate yearly 

progressò, ensuring ñno child got left behindò. 

Failure to achieve this yearly progress had consequences.  Severe 

consequences. 

Facing the possibility of not achieving this annual progress, it was 

not uncommon to see time, money, and resources intensified in 

these ñcore areasò.  This was obvious.  To be measured based on 

reading and math performance, of course youôre going to focus 

efforts on: reading and math!  Thereôs no surprise here.   

But focusing more resources on reading and math, coupled with 

likely budgeting issues, ultimately means taking resources from 

other subjects (art, music, and PE, to name a few).  Nobody was 

happy with this, either! 

Though sitting in his chair alone in his office, he felt pulled in 

opposite directions by the competing requirements of his teachers 

and the community.   

He checked his e-mail.  He browsed his educational websites for 

items of interest.  ñInterdisciplinary Educationò shouted the 

headline.  ñWho could possibly be against interdisciplinary 

education?ò, he thought.  But as a solution?  Right now?  How 

would he organize his teachers to teach this way when their lesson 

plans are already made, and standards for many of the classes are 
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set at the district level?  These same people who demand we 

improve reading and math simultaneously ask us to revamp our 

teaching to integrate social studies, history, and current events!  

Who do they think we are?   

But if it seems reasonable, he thought, why is it not practical?  He 

walked about his office, and occasionally out into the hall to see 

who was moving about.  Why is it not practical?  It is practical, he 

thought, but just not right now.  With demands to improve core 

subject material, does one have the time to integrate 

ñinterdisciplinaryò materials, look at new teaching methods, and 

start a foreign-language program?  Of course not. 

We canôt do everything, he thought, and at the same time fight to 

keep our heads above water with these testing standards. 

There was no dilemma to him, of course.  Without the former, he 

could never implement the latter.   

ñAnother day?ò His mind raced back to his prior thoughts.  ñEvery 

three days of school equals a 24-hour day.  A full day.ò But do kids 

get 24-hours of teaching or instruction?  Of learning?  He chucked, 

not solely because he knew kids were not, but also because many 

of these ñnew fadsò were taking valuable time away from his 

teachers with no demonstrative results. 

It all comes back to time, he thought.  How to use it wisely ï thatôs 

the key.  Of course, when youôve got to do so much in the 

classroom, teach certain curriculum, move kids around, lunch, 

recess, plan ñrealïworldò field trips, it all adds up.  Donôt waste 

time?  What a cliché!   
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But if time is a precious resource, how might it be wasted now?  

His memories as a teacher came back to him, and he remembered 

grading papers after school, at home, on weekends, goodness!  It 

seemed all the time!  Surely this was a waste of time, wasnôt it ï or 

at least valuable time being ï well, wasted.  There was no other 

way to put it.  He could have been working on lesson plans, 

playing with his own kids, or fishing.   

He thought of all the problems students repeatedly got wrong.  

Nothing is more frustrating to a teacher than having to repeat a 

lesson to a student who did not learn it the first time.  Surely, this 

is waste, isnôt it?  But whatôs the alternative?  Is there an 

alternative?   

ñEffective learning time,ò he thought to himself.  Letôs not waste 

this precious resource. 

His mind raced back to his walk about his yard.  ñA Lack of 

Empathyò, he had reasoned, was the reason he dismissed the 

claims of so many bright firms ñwanting to helpò.  The lack of 

understanding of the situations of many educators was clear, now, 

because their materials were demanding more of this valuable 

resource ï effective learning time! 

  

  



40 

Chapter 9 

THE PRACTICE  

The next dayôs practice started with no balls.  The coach brought 

the team aside before stretching, placed the team in a circle, and 

called Nate out.  ñWhatôd you think about the old man yesterday?ò 

said the coach, joking.  ñHe got lucky.  Play a whole game and 

weôll see who would win.ò  Nate was smiling ï falsely. 

ñOf course youôd win ï any of you playing him would ï if you 

were playing a game.  But what did he do in that short 

demonstration?  He was able to get around you ï all of you ï 

easily.ò  Pausing, Coach Thompson continued.  ñHereôs what I like 

to do before stretching.  I want you to pair up, one person 

pretending they have the ball, and try to get the other person to 

flinch.  It does not matter how much they move.  Get them to 

flinch.ò  

They broke off into pairs around the midcourt area, and 

immediately broke into seemingly random movements, jutting and 

jerking and bobbing and stabbing ï all with the intention of getting 

the other player to move.  After a few minutes, the coach called the 

team over.   

ñPretty easy, isnôt it ï and you all look pretty funny.  Now, I want 

each pair to go get a ball, and try to do the same thing, only this 

time, you cannot dribble, you can only pretend to shoot.  Same 

goal: I want to see if you can get the other player to flinch.ò  

The results were astonishing.  He couldnôt believe what he was 

seeing.  The óball fakesô faked nobody.  There was no flinching, 
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because there was no faking.  ñItôs as I thought,ò he said quietly to 

himself.  ñThat which is totally natural in one instance is foreign to 

most of these kids ï and Iôve not helped any of them by saying, 

óball fakeô.  They donôt know how.ò  

But far from being excited about this revelation, which in itself just 

demonstrated he and most coaches werenôt doing a very good job 

coaching, he was more excited about what he had seen with the 

principal yesterday.  This was a real chance to show dramatic 

improvement in helping his team win ï right now!  He didnôt have 

to wait a month for some conditioning program, or simply play out 

the season.  This was a real chance to do something about his 

season ï right now!   

He called the players over.   

ñI want you all to think about what just happened.  Before, it was 

easy to make your teammate jump.  With a ball, however, nothing 

happened.  Why?ò  

William jumped in.  ñThatôs easy ï did you see Steve try to fake 

me?  Whoôd believe he was going to do anything with the ball?  

All he did was pump the ball in the air a couple of times and bat 

his eyes.  Was that supposed to fake me out?ò  

ñI didnôt exactly see Steve jumping into the bleachers when you 

had the ball,ò the coach said, jokingly.  ñIn fact, I didnôt see 

anybody jumping into the bleachers!  But what about the principal 

yesterday?  How about what he did?ò  

ñHow did he do that?ò said one player.   
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ñHe told me he stood in front of the mirror and tried to fake 

himself out.  He said right away he saw what was a bad fake ï and 

then what was a good fake.  He got really good really fast, and then 

came out here yesterday and beat your butts.ò  

ñIs that what weôre going to do ï stand in front of a mirror and try 

to fake ourselves out?ò  

ñWhy not?  Weôve got huge mirrors in the locker room.  The 

principal only had a bathroom mirror.  We should be able to do 

much better than him!ò  

As they marched towards the locker room, Principal Ragnar 

stepped into the gym, puzzled as to why players were heading for 

the locker room.  Hadnôt practice just started?  He was expecting 

something to come from the prior events, but this?   

ñHey coach,ò he yelled across the vacant gymnasium to the exiting 

Coach Thompson.  ñIs practice over?ò  

ñHardly, my friend.  Weôre going into the locker room to continue.  

Why donôt you come back in 30 minutes to see how weôre doing.ò  

Caught up in brief conversations with faculty staying late, 

Principal Ragnar returned 45 minutes later and took a seat in the 

bleachers.  He had been wondering what the coach would do, if 

anything, with what had gone on during the last couple days.  After 

all, it had not been a recommendation as to how to coach, but 

rather a simple example of focusing on ñthe stuff that mattersò.  

There were likely many more such things ï or were there?  How 

can there be ñmany things that matterò?  Or do they all matter 

equally?  Nonsense.   
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But what he saw did please him immensely.  The team was aligned 

into two lines, and each player was taking a turn driving to the 

basket against the opposing player.  The only hitch was they had to 

continue this until they had driven past every player in their line!   

Coach Thompson joined the principal in the stands, handing off 

coaching duties to the two assistant coaches.   

ñYouôve really started something here,ò said the Coach excitedly.  

ñLook at these kids.  Iôve never seen them fake so well.  Of course, 

it took a bit of practice in front of the locker room mirrors to 

realize what theyôd been doing in the past was of little help.ò  

ñSo thatôs where you went!  Here I thought you were stopping 

practice early.  So it works well, huh?  Will it work in a game, 

however?ò  

ñStop stealing my thunder, would you?ò, the coach retorted.  

ñThatôs all Iôve been thinking about.  Weôve got two days until our 

next game, so this is all weôre working on today and tomorrow.  

What will be most difficult is actually getting them to do this under 

game conditions, theyôre so óprogrammedô to do things other ways.  

What Iôm hoping will help is here weôre focusing on the mindset of 

ógetting by the defensive player by deceptionô.  Previously, we just 

said, ófakeô.  How helpful is that?  We shall see, but Iôm very 

excited.  Are you coming to the game?  You know itôs across 

town.ò  

ñI wouldnôt miss it for the worldò, said the principal, joyfully.  ñIôll 

bring my wife also.  After all, she was my ódefenderô in getting the 

fakes to work!ò 
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Chapter 10 

A BRAND NEW GAME  

The Jackson Central High coach strode across the floor to shake 

Coach Thompsonôs hand.  ñCoach ï that was one of the most 

unbelievable exhibitions of óold-schoolô basketball Iôve seen in a 

long time.  Congratulations.ò  

Graciously accepting the compliment, Coach Thompson proudly 

looked up at the scoreboard:  

Washington High: 75 Jackson Central: 58  

Last season, Jackson Central had defeated Washington by 7 points, 

and this year, returning all starters, Central was a 15-point favorite.  

Washington entered the game 1ï3, and then this!   

The surprising thing was this was not surprising to Coach 

Thompson.  He had seen remarkable changes in his team in the last 

three days of practice.  Remarkable?  That doesnôt even do his 

teamôs performance justice.  His players had become, in a short 

period of time, as good of ball fakers he had ever seen ï every one 

of them.   

It didnôt take the Coach long to realize, in practice, the impact of 

this powerful tool.  To get around a player, of course, was how this 

all started.  And his players now ï and quickly ï were as good as 

any in doing this.  ñThisò, of course, assumed the player guarding 

the ball thought you were going to shoot, and it didnôt take the 

coach long to realize if there were no real threat to making a 

basket, there was no use in providing a quality ball fake.   
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However, this simple tool executed properly paid off in many other 

areas which were practiced over the past two days.  When a shorter 

player found himself under the basket guarded by a taller player, 

the coach had always taught the player to ball fake.  And they did ï 

ineffectively.  Now, with the same advice but the skill on how to 

do this effectively, the Coach found his players not just more 

effective under the basket, but drawing more fouls, converting 

more free throws, and making an occasional three-point basket.   

The statistics from the Jackson Central game proved this out.  

Washington High shot 38 free throws to Jackson Centralôs 22, 

despite Washington being the much shorter team.   

The coach greeted his team in the locker room ï an exuberant 

locker room ï filled with yelling high school basketball players 

excited about an unexpected victory.   

ñWell done, boys ï that was fun, wasnôt it?ò  He waited for the 

expectant holler of joy.  He got it.  ñAnd do you know what?  

Weôve got a lot more where that came from, right?ò His yell was 

echoed with a similar cry.   

ñThis is why I wanted to be a basketball coach,ò he thought.  

ñSure, winning is great.  Who doesnôt like to win.  But seeing his 

kids happy ï thatôs what itôs all about.  But thatôs not even right.  

Hadnôt he seen kids happy before, though they hadnôt been playing 

well?  Thatôs it: his kids were happy because they had played 

well.ò   
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Principal Ragnar met the coach exiting the locker room.  ñThat was 

unbelievable, my friend.  And you should have heard our parents 

up there.  There were as astounded as I!ò  

ñUnbelievableò doesnôt even describe what Iôm feeling right now, 

and I know how you must have felt when you first started that 

ACT experiment.  By focusing on a simple thing, extraordinary 

things happened.  But simply thinking like this has really got me 

thinking about other aspects of the game.  What happens when 

other teams catch on to what weôre doing?  They simply wonôt go 

for the fakes.  If thatôs the case, weôd better be in a position to do 

something.  One thing is for sure, however; weôll never have 

another practice again like we used to practice!ò  

The coach walked to join his team boarding the bus.  He looked 

back to a happy Principal Ragnar: ñSee what youôve done to me!  

We win a great game, and youôve got me thinking about many 

other ways to improve the team!ò  

ñYouôre welcomeò, said the principal, again joyfully.   
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Chapter 11 

ITôS NOT LUCK  

Principal Ragnar welcomed back Charles Jones and Michael 

Anderson, the gentlemen from the ACT.  Having reported back to 

headquarters nothing was evident thus far regarding cheating, the 

school had been placed on a ñwatch listò.  The gentlemen were 

back of their own choice, however, interested in learning more 

about the improvement by Washington High.   

ñIôm glad you came back, gentlemen,ò said Principal Ragnar, 

happily.  ñWeôve been doing some wonderful things, not just with 

the ACT, but with our regular curriculum.ò  

It was Michael Anderson who spoke first.  ñYou know weôre here 

unofficially.  Your school really has us curious.  Weôre still 

skeptical, but if what you say is true ï and massive improvement 

quickly is possible, then tests like ours canôt possible measure 

intelligence like we think it does.ò  

Principal Ragnar appreciated the candor.  He himself, over the past 

few weeks, had thought a great deal of harm the educational 

system has done to a lot of kids over the years.  Thinking now 

about the skepticism these gentlemen had towards the 

improvement, the principal thought back to how the students had 

been won over with the idea of using simple-yet-powerful thinking 

processes to improve test scores.  The students had started with an 

actual test and simply went at it.  Achieving predictably dismal 

results established the baseline.  The simple thinking processes had 

been introduced, sample problems worked ï and worked ï and 

worked ï and another sample test taken.  How could you reject the 
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evidence when it was right in front of your face?  They did not 

reject it. 

The ACT-gentlemen were here to see evidence for themselves of 

effectiveness. 

Would such a strategy work with these gentlemen?  Probably not.  

They would certainly score well initially.  This would prove 

nothing.  But what if some Washington High seniors took the exam 

in front of them?  It was a risk, for sure.  It would come as a 

surprise to the students.  How would they do?  How would they 

score?  Who would test?   

But he also knew, regardless of how they scored, the process 

would be on display, and the results surely would be higher than 

the national average. 

He also knew his school had nothing to hide, so regardless of how 

well ï or how poorly ï the randomly-selected students did, he 

personally had nothing to lose. 

He liked this course of action.   

Principal Ragnar stepped outside the office and said to the 

receptionist, ñMs. Taggert?  Could you provide me a list of our 

seniors?ò  

Moments later, Ms. Taggert appeared with a 4-page list of 

Washington seniors.  The principal presented the gentlemen the 

list.  ñWhat I would like you to do is pick from this list at random 

six students.  Some of these may have taken the ACT in 
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September; if theyôve not, they will soon, so weôll call this a 

órepresentative sampleô of the Washington High senior class.ò  

The principal continued: ñAgain, at random, you pick which three 

will take the science section, and which will take the reading 

section.ò Once picked, the principal asked Ms. Taggert to come in.   

ñMs.  Taggert: these gentlemen are here to see what weôve done to 

achieve such dramatic results in our recent test.  Would you track 

done these six students and ask their 11:00 teachers if itôs OK if 

they can miss their classes and instead participate in a study with 

myself and these two gentlemen in the library?ò 

Principal Ragnar turned his attention to the gentlemen.  

ñAs itôs now only 10:30, Iôd like to tell you a little story.  Then 

weôll have the kids come down and take a practice exam in front of 

you.  As you can see, theyôve not prepared for this at all, so it will 

be random ï as random and unexpected as it gets.  After that, I 

want to tell you why, after this whole óexperimentô is over, itôs not 

us who should be accused of cheating, but you!ò  

ñUs?ò, said Mr. Anderson, quizzically.  ñWhat is that supposed to 

mean?ò  

ñTake it easy.  I, of course, donôt mean you personally, but your 

organization, and others like it.ò  

Principal Ragnar continued. 

ñDo you know what most seniors do as part of their senior year?  

They spend a great deal of time applying to get into the best 
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colleges they can.  What do these students submit as qualifications 

theyôre ready for college?  There are two metrics used by colleges 

and universities to judge the óintellectual abilityô of the student.  

The first, of course, is the cumulative grade point average.  This 

GPA is the result of 3+ years of effort.  Do you know if the student 

slacks off for even one class ï for one test, it could ultimately 

make the difference between going to Harvard and going to a 

different school?  So this metric is the result of a great deal of time 

and study.ò  

ñThe second metric are the ACT and SAT scores.  Colleges and 

Universities look at this as well, donôt they?  Well, what are these 

tests everybody puts such great emphasis on?  One test.  Thatôs it.  

One test ï and this is the judge of oneôs ópotentialô in higher 

education?  You hold substantial power, donôt you?ò  

ñWell, if this one test did judge accurately the intellectual ability of 

a student, I might not object as I do.  However, Iôm not sure thatôs 

the case.ò  

ñConsider this: your firm writes the test, right?  And do you also 

know who writes the best-selling materials on how to pass the test?  

You do, of course!  Imagine that!  One would think, in such a 

situation, scores would be sky-rocketing!  However, look at this 

graph showing student performance on the ACT over the past 

decade.ò  

Principal Ragnar reached into his desk and pulled out a graph on 

ACT-performance:  
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ñNow, this is what you show everybody about your test, right.ò 

The gentlemen glanced at the figure, recognizing the slope of 

improvement so highly discussed by the organization, and nodded 

in the affirmative. 

ñI had my assistant redo this graph, but rather than the scale 

displaying ótenthsô, I had her reformat the y-axis so it went from 0 

to 36, the possible scores of the ACT.  Hereôs what this graph 

looks like.ò  He pulled a second piece of paper from the drawer 

and placed it atop the first: 

 



52 

ñThe first thing that stands out, to me, is the lack of progress over 

the years.  Does this not strike you as odd as well, given the 

materials on how to pass the exam are written by you?ò  

Mr. Anderson responded defiantly: ñNow wait a minute.  You 

canôt compare years like this.  More kids than ever are taking our 

exams, including those who havenôt done that well in school.  In 

the past, only the best would take the exam ï now everybody does.  

You canôt compare apples and oranges.ò  

ñFair enough,ò said Principal Ragnar matter-of-factly.  ñBut itôs 

also fair to say more and more students are taking more and more 

test-prep exams, and using your material as well.ò  

A knock came at the door, and the receptionist stuck her head in 

the door: ñPardon me, sir.  The students you asked to come down 

are here.  Would you like them to come in?ò  

Principal Ragnar thought for a moment: ñNo, please take them 

down to the library, and have them sit around three tables in a 

corner of the library, would you?ò 

He thought for a moment about the uncertainty likely racing 

through the studentsô minds, and added, ñNo, wait just a minute.  

Have them come in here first, would you?ò  

The students entered the principalôs office, unsure why they were 

called to the office.   

ñGood morningò, said Principal Ragnar happily.  ñIôm sure youôre 

wondering why youôre here.  These gentlemen are from the ACT, 

and theyôre here to see how itôs possible our school did so well on 
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the recent ACT.  To show them, I thought we could go to the 

library and take part of a sample exam, some of you taking the 

reading section, and the others the science section.ò  

The ACT-gentlemen, knowing the focus was on them, smiled 

apprehensively.  ñHow was it possible?ò was a polite way of 

saying they thought the students cheated.  Did the students realize 

this?  Probably.   

ñNo warm up?  No practice?  Just like that?ò, asked one student.   

ñWell, these gentlemen have come a great distance to see how 

weôve done so well.ò  

ñIôd be happy to take a section again,ò said Michael Storm, an 

athletic-looking boy, tall and lanky, always looking for a 

challenge.  ñBecause theyôre from the ACT, they probably 

wouldnôt mind taking the exams with us, would they?ò 

Principal Ragnar, liking the sounds of that challenge, looked at the 

ACT representatives, and seconded the proposal.  ñThat does 

sound like a great idea.  Donôt you gentlemen agree?  What better 

way to demonstrate our success than to compare it with a well-

educated adultôs performance?ò  

The students left the room and headed towards the library.  

Principal Ragnar continued: ñI assure you gentlemen this is no 

trick, no plot, nothing of that sort.  We talked for a while about 

how we achieved the success we did, and now Iôve pulled students 

out of their classrooms to demonstrate this to you.  The least you 

can do is give us 45 minutes of your time to play along.  I said at 

the end of your last visit óItôs Not Luckô.  Let me show you what I 
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meant.  This will probably make the student less apprehensive as 

well.ò  

The ACT-representatives agreed, and off to the library they went.   
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Chapter 12 

THE CHALLENGE  

The reading and science tests of the ACT are each 35 minutes in 

length (40 questions).  In the 2004 / 2005 school year, nearly 1.2 

million students took this exam, and the average score was 20.9 

out of a possible score of 36. 

It was agreed both ACT-representatives would take the reading 

section only.  This would allow them to talk over the problems on 

their way back to the office.  They knew the average student got 

slightly more than ½ of the reading problems correct.  They also 

knew if these kids wanted a challenge, they had chosen the wrong 

combatants.  Each representative had post-graduate degrees, Mr. 

Anderson an MBA, and Mr. Jones an MS in Math, both from 

respected institutions.   

The students and representatives were seated around differing 

tables while Principal Ragnarôs assistant, acting as proctor, made 

certain no students taking similar parts of the exam were seated at 

the same table.   

ñThe purpose of this little exercise is to demonstrate to these 

gentlemen how it was possible for our students who took the exam 

in September to have done so well.  However, donôt feel any 

anxiety over this.  Youôre here voluntarily, so do your best.  

Youôre only going to work on one section, so once youôre finished, 

you may go back to your classroom or lunch.  Iôll take you 

gentlemen back to the principalôs office with the exams.ò  

With that, the students and ACT-representatives began.   
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After the 35-minute period ended, the students and ACT-

representatives left their material and went to the hallway.  Mr. 

Anderson was about to say something about the exam when he 

overheard one student say, ñWhat did you write for the ósocial 

scienceô passage?ò  

He listened in, curious.  ñWhat did you write?ò he thought?  These 

were questions where you color in a circle to record your answer.  

What were they talking about?  The second student continued.  

ñThat was an easy one ï the hard one for me was the Humanities 

passage.  I had no idea what they were talking about.  I had to read 

through that one entirely before I could write my first statement!  I 

started to panic, but remembered our motto: óif youôre panicking ï 

donôt.  Stick to the rulesô, and then everything went OK.ò  

This was odd talk!  What were these kids talking about?  He turned 

to his colleague and whispered.  ñHow do you think you did?ò 

ñThose first two passages I did fine.  I knew most of the answers 

right off, and a couple I had to go back, but I think I did fine.  

Those last two éò he added embarrassedly, ñé through me a bit.  

Iôm not so confident with those, but Iôm certain I did better than 

those kids!  How about you?ò  

ñSame thing for me, except I had more problems with that second 

passage, the Humanities item.  I took quite a bit of time on that 

one, but I think I did OK.ò  

ñFunny thing about that Humanities passage,ò said Mr. Anderson, 

ñI heard those kids talking about it too, but they were saying some 
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strange stuff about writing things down.  I couldnôt follow what 

they were saying.ò  

The receptionist appeared from the library, exams in hand, and 

escorted the gentlemen back to the principalôs office.   

ñWell,ò said Principal Ragnar happily, ñLetôs see how we did.ò  

ñWhy donôt you grade the students papers, and Iôll grade yours.  

Ms. Taggert: will you read through the correct answers, and weôll 

all grade accordingly?ò  

Ms. Taggert proceeded rhythmically: ñ1ïA, 2ïC, 3ïB éò with a 

cadence pausing only to allow everyone to turn the pages in their 

books.  Jones and Anderson looked at each other as page 1 became 

page 2.  In the first reading passage, these students had scored 

perfectly ï all three of them!  Passage 1 became passage 2, and the 

cadence continued.  Relieved, Anderson checked two questions 

incorrect in the second passage, Jones marking one.  The 

performance continued, until Ms.  Taggert concluded: ñ39ïD, and 

40ïAò.   

The two men looked at each other, astonished and bewildered.  

They knew what the average was on a test like this ï and they 

knew what the distribution of scores looked like.  But this?  Their 

thoughts were interrupted.   

ñVery goodò, said Principal Ragnar.  Now letôs tabulate all the 

scores and see what weôve got.  He went to the white board and 

wrote everybodyôs name.  Consulting his own sheet, the principal 

wrote ñ34ò next to Mr. Jones name.  Flipping over the sheet, he 

noted ñ32ò for Mr. Anderson and wrote it on the board.  Though 
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surprised at missing 6 and 8 questions respectively, they knew 

these scores put them in the top ten percent of all test-takers.  They 

also knew what was coming, because they had graded the studentôs 

sheets.  The scores were recorded: 

 

ñOK ï OKò, said Mr. Jones.  We give up!  Whatôs your secret?ò  

Principal Ragnar checked the clock, and noting the time, suggested 

they delay grading the science section, and instead focus on the 

reading section results.  ñThe first thing you have to understand is 

this: there is no secret.ò 

ñOver the summer, a few teachers and I got together to talk about 

our schoolôs future.  We had been handed a death sentence by the 

district.  They were going to take away our charter status after the 

upcoming year.ò   

ñWho would come to our school, knowing it was certain to close 

after another year?  What hope had we?  The only hope we had 

was to demonstrate massive improvement immediately ï to show 

parents and the district we should not be shut down.ò  
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ñBut massive improvement immediately?  How could we do this?  

In our profession, improvement is tracked over 5-year periods, and 

here we needed something now!ò  

ñI also knew how skeptical both parents and teachers would be to 

this goal.  After all, if it was possible ï to demonstrate such 

improvement quickly ï why hadnôt it been done already?  That 

suggested it wasnôt possible.ò 

ñOne thing was certain: we couldnôt keep doing the same thing, 

and hope for different results.  I know ï I know.  Itôs a tired clich®.  

But it works.ò 

ñBut another thing was certain ï to me.  It was possible.ò 

ñHow did I know this?  More importantly, how could I convince 

our staff and community of it?ò 

ñThatôs where your test and organization came in.ò 

ñIs there anymore respected metric than either the ACT or the 

SAT?  The scores are very stable over time, kids have a vested 

interest in doing well ï in order to get into college, and we could 

leverage improvement into news stories about a turn-a-round at our 

school.ò  

ñBut itôs one thing to have a plan like this ï another to act on it.  

How could we achieve massive improvement immediately?  Your 

organization writes the test.  Your organization also writes the 

best-selling materials to pass the test!  And yet the scores are 

stagnant over time!ò  
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ñThis óanomalyô ï this ógap between what weôd expect to see in 

reality and what we actually seeô ï is where we focused our efforts.  

Itôs where I knew I could really get our staff looking at materials 

from a different perspective ï a skeptical perspective ï while 

simultaneously taking the focus off themselves.ò 

ñHow can this be?  We read your materials on how to take the 

reading test, and it was shocking: here you say to browse, here read 

carefully, here skip to the questions, and here read first.  Your own 

recommendations were all over the board!ò  

ñMoreover, look at this passage.ò  Principal Ragnar pulled one of 

the tests from the table and opened randomly to Passage IV.  

ñLook at this reading material.  One page.  And all 10 of these 

questions relate to this one page of material.  One actually does 

little thinking here ï all you have to do is find the answer.  And yet 

the average student scores only 20 out of 40 on this test!  How can 

this be?ò  

ñThatôs what we were thinking about this summer ï that one 

question ï because it made no sense.  And the tragedy of the 

situation is you yourselves have created a conflict everybody takes 

for granted?ò  

ñWhat do you mean?ò  

ñSkimming makes sense, right?  We all do it.  But we also read 

carefully, at times, right?  So there are legitimate reasons to do 

these things.  But you tell students to do both of these things!  Why 

should I read thoroughly?  Isnôt it obvious?  How can you learn 

something unless you óread thoroughlyô?  On the other hand, why 
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should I skim?  That answer, too, is obvious: Iôve got 35 minutes 

to work through 4 sections of reading with 40 questions.ò  

In order to perform well on the reading section, I must be aware of 

the time problem.  Obviously.  In order to recognize the time 

problem, I tend to immediately jump to the questions.   

On the other handé  

In order to perform well on the reading section, I must have full 

awareness of the content of the reading passage.  In order to have 

full awareness of the content, I must read the passage through 

entirely.   

ñLook at the dilemma youôve created!ò  

 

 ñAnd what do students do under test-taking circumstances?  Do 

they stick with a specific strategy?  Of course not.  Students panic, 

and immediately switch backïandïforth from óstrategyô to 



62 

óstrategyô.  Your material, far from helping students, perpetuates 

the stagnating scores I showed you earlier.ò  

ñAnd youôve found a more powerful strategy, if I understand you?  

Whatôs your secret?ò  

ñI told you: there is no secret at all, though there is a strategy.  But 

not so fast.  What we realized was thereôs no sense teaching our 

kids your strategies when everybody else is already using them, 

and your scores are stagnant.  So we backed up and just took a 

look at the test in general.ò 

What we saw was this: at least in two of the four subjects (reading 

and science), all of the information is there to answer the question.  

Now, if all of the information is there, why does one even need to 

study before hand ï  at all?  But even though all of the information 

is there, students still donôt score well ï even using your material.  

How can this be explained?ò  

ñThe answer was obvious.  The students, given lots of óstuffô to 

organize, did not know to organize it.  You made things worse by 

using terms like ósummarizeô, óskimô, etc., but all these multiple 

and conflicting tools do is confuse the student.  If they have no 

idea what a passage means, have you helped them by telling them 

to ósummarizeô the passage, or outline ókey wordsô?ò  

ñSo your mission became: óHow do we organize a block of 

material you know nothing about?ôò  

ñThat would be nice,ò Principal Ragnar interjected, raising a 

finger, ñif we had time.  Letôs remember: the students are under 
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pretty strict time constraints with your test, so we had to be careful 

what it meant to óget organizedô.ò 

ñOK éò.  Mr. Jonesô voice trailed off, awaiting further 

explanation from the principal. 

ñWhat we found was students, questioned after reading some 

sections, had no idea what the article was about.  Fine.  We already 

talked about why that might be the case.  Drop me in the middle of 

material at random and I might not do so well either.  But what to 

do?  What we found was this: Thereôs a point while reading when 

you stop and take stock of what it is youôve read.  Thereôs no sense 

moving on if you canôt.  Thatôs just wasted time.ò 

ñBut isnôt that what we call ósummarizeô?ò 

Principal Ragnar sneered at the statement.  ñIf it was, why arenôt 

other schoolsô scores increasing like ours?ò 

ñSo whatôs your secret?ò 

Principal Ragnar, unhappy at the previous insinuation, hinted.  

ñLetôs just say weôve found an effective way to ósummarizeô data ï 

we call it the ófoothold patternô, which is really just a fun way of 

allowing the students to know whether they should read on ï or go 

back.ò 

Mr. Jonesô eyebrows went up, a thought remembered from the 

studentsô conversation.  ñLet me guess ï it has something to do 

with writing something?ò 
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ñIndeed ï it also has something to do with our request for blank 

scratch paper.  A mere annoyance your firm not allowing even 

that.  It simply meant our students had to write smaller.ò 

ñThatôs the majority of óour secretô ï and the practical tools we 

developed differ a bit, based on the subject matter.  The exciting 

thing about the use of these simple tools is they apply to all aspects 

of the curriculum ï thatôs what you saw this morning when I was 

talking about the electoral college!ò  
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Chapter 13 

A BRIGHT FUTURE IS POSSIBLE  

Coach Thompson sat upright in bed, unable to sleep, thinking 

about his situation.  His Generals were now 4ï3, riding a 3-game 

winning streak.  Coaches were talking.  Indeed, everybody was 

talking!  How could this team of average players now lead the 

conference at 3ï0?  Two weeks ago, he would have asked himself 

the same question. 

He knew it would not take long for other teams to notice what was 

taking place at Washington.  But he had the upper hand on these 

coaches, he knew, because they were looking for gimmicks, tricks, 

and things of this nature.  They would practice not committing to 

the ball fakes of his players.  He knew it wasnôt the ball fake that 

had made them successful against Jackson Central.  Sure, the ball 

fake is what they used in the game, but the key was focusing on 

what was preventing his team from scoring.  The ball fake helped 

them achieve this goal.  Other teams will catch on, but does that 

mean there arenôt other ways to improve scoring immediately?  

What else was he missing? 

Another thought came to mind:  suppose other teams did come 

around defensively and not commit to the fake.  Isnôt that what 

defense is all about?  Arenôt his own players better offensive 

players because of this?  Isnôt this what basketball is about ï 

becoming a better basketball player? 

He went downstairs, grabbed a glass of milk from the refrigerator 

and an old basketball video off the shelf.  What else had he been 

missing?  What else was preventing his team from scoring? 
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He watched the Jackson Central game a while as the game went 

back and forth, making mental notes of what he was watching.   

ñPass to the corner, and the center is supposed to come out here 

and set a pick.  We draw it up so this frees up the dribbler for an 

open jumpshot.  Why does it not work like this in the game?ò  He 

hit the rewind button to watch the play again.  The answer was 

obvious.  ñA pick is supposed to stop the defensive player.  This 

defensive player hardly stops at all.  What a terrible pick!ò 

The irony was not lost on him, given the circumstances 

surrounding the ñrelearningò of the ball fake.  Yelling ñball fakeò 

is one thing ï teaching the players to actually do it properly quite 

another.  Was the same true here?  Of course.  He could see 

himself yelling at the player, ñSet a good pick.ò  Had he shown the 

player how to effectively set the pick?  He chuckled to himself.   

ñWhat else is there?ò, he thought to himself, continuing on, 

making notes. 

The video was paused moments later, to the scream of the referees 

whistle, signifying a blocking foul.  In the attempt to draw a charge 

on the opposing player, a Washington player had not established 

proper position; hence the blocking foul.  ñGet in front of him,ò 

Coach Thompson could hear himself saying, though no words 

came from the video.  ñDo these words have meaning?  Have I 

showed them how to really draw a charge?  How to really get into 

proper position?ò  He again chuckled to himself, knowing the 

answer.  As in the example of the ball fake, he had provided simple 

examples and verbal exhortations to get the job done.  ñHow 

ridiculous these slogans!ò, he thought to himself. 
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He thought more about the charge.  It was an effective way to draw 

a foul, but how else could it be used?  He was thinking of the 

upcoming game against Wilson Academy.  Academy had one of 

the best players in the state, and at 6ô9ò, was 6ò taller than any 

player on Washington High.  How could he be stopped? 

The Coach wondered to himself:  ñSuppose we try to draw a 

charge on him wherever he is on the court.  As soon as he turns 

around, weôll be there.  Iôve never seen a charge attempted like 

this!ò 

Doubt rang in his head, however.  Is this basketball, doing 

something like this?  Sure it would help us win, but is the goal to 

win at any cost?  He had seen coaches with this mentality, and he 

did not like what he saw.  At the professional level?  Maybe.  

Collegiate?  High School?  These are different arenas, arenôt they?  

The goal is to win, but not at any price.  But at what price?  To 

play a good game, he decided.   

This went on for another hour, the coach making notes, jotting 

down examples where what was thought of as ñbasketballò was not 

ï at least not good basketball. 

The following three days of practice were sure to be fun ones.  He 

could not remember having as much fun coaching as he was now. 
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Chapter 14 

SHARING AN INTERESTING DILEMMA  

The Third Chautauqua 

Principal Ragnar walked the school halls.  Classes were long over, 

but extra-curricular activities were going on, and the ambient 

sound of activity was evident.  He poked his head in the gym to 

watch a bit of practice.  He smiled.  Coach Thompson had the team 

working on some type of drill with books stacked on a chair.  Heôd 

need to ask the coach about that one! 

It had been several days since the men from the ACT had taken 

ñThe Challengeò.  Principal Ragnar wondered what they were 

doing now.  Had they gone back to the ACT and told of the 

remarkable things going on?  Unlikely.  Oneôs bound to lose their 

job, rocking the boat like that! 

He walked to his office, sat at his desk, and opened his mailbox.  

ñ42 unread messagesò, it read.  Despite diligent attempts to rid 

himself of unwanted e-mails, they nonetheless somehow found 

their way to his computer. 

He looked in his ñin-basketò of regular-mail.  It too was over-

flowing. 

While the e-mail messages were being received, he picked up the 

mail and flipped through it casually.  Item after item announced 

some new finding, some new product, some new innovative device 

for improving educational performance.  He frowned.  He knew 

most of this was nonsense, though sprinkled in the stack was likely 

a golden nugget.   
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The e-mails retrieved, he glanced at the subject headings and noted 

the remarkable similarity of these headings with what he was 

looking at. 

He frowned again. 

Reclining, he looked to the wall containing the large school 

calendar.  He noted the field trip to the museum in a couple of 

weeks.  A special exhibit of French Impressionism was to be 

displayed, and the school had scheduled a trip to the museum.  He 

thought of the works of these painters ï of Degas, Monet, Van 

Gogh.  Impressionism ï a different way to look at the world.  A 

revolution in painting! 

His smile disappeared when he thought about this.  He, of course, 

had truly gained a deep respect and understanding of these 

paintings and era only in his 30s.  He vaguely remembered a trip to 

the museum when he was in school, but nothing stood out. 

Would anything stand out for his students?  Probably not.  Why 

not cancel the visit, then?  After all, wasnôt the recent movement at 

the school to ensure no class time was wasted? 

He imagined the response from parents in canceling the trip.  ñA 

once in a lifetime chance ï gone!ò  He imagined his e-mail basket 

and voice-mail, both over-flowing. 

He also knew he was right. 

ñItôs just a half-day,ò he thought, knowing a half day was still a 

half-day.  He also knew there could be a great deal of good coming 

from such a trip, but under different circumstances. 
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He continued to flip through his regular mail, and came upon a 

demo DVD for foreign language instruction.  He again frowned.  

This was a hot topic in education, and it was the one topic he heard 

more about from parents than any other. 

Of course, with neither a foreign language teacher nor an adult 

speaking the language in the classroom, and lacking money to buy 

any materials, it was hard to justify starting such a program.  But it 

was not just that.  They were working hard to improve scores to 

merely exist in the coming years!  Science, reading, math ...  isnôt 

that where the focus had to be? 

Why canôt these people understand the spot Iôm in? 

What spot am I in? 

Letôs not stop at foreign languages, however.  There are similar 

issues:  computers and the internet.  New and relevant math.  

Probably a dozen more.  The Junior Great Books program and the 

Socratic Method.  A ton of great stuff out there! 

This is the clarion call from the community.  Thereôs a ton of great 

stuff out there!  Do something!  Do it all!   

What would it take to ñdo it allò?  At a minimum, weôd have to 

modify and expand the curriculum.  Weôd have to train teachers.  

Weôd have to hire teachers!  Infrastructures changed!  A lot of 

things.  Does the ñcommunityò ever verbalize such things?  Of 

course not.  They just pay the bills ï theyôre the customer, and 

ñtheyôre always rightò, right? 
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And here we sit, playing the hand weôve been dealt.  NCLB and 

AYP breathing down our necks.  Weôre fighting for survival and 

they want more stuff?  Who are they kidding! 

What to do? 

Why did it seem every one of these ñchautauquasò came back to 

this conflict?  Generally, it had the tone of ñdo everything / do 

somethingò, or ñchange / donôt changeò, or something to that 

effect.  This must be more than a simple conflict one typically 

resolves and moves on, because he kept coming back to it. 

Letôs suppose there is something to it, he thought. 

What do we typically do in any such conflict?  Compromise?  

Pacification of one group with a some action ï any action ï to be 

seen as ñdoing somethingò?  Pilot programs?  Special courses for 

ñgiftedò kids, pulling them from classes to show the community 

ñwe teach to the needs of allò?  What about foreign language 

programs?  One popular method is to implement a foreign 

language via DVD.  Does this help?  Maybe.  OK ï letôs be honest.  

No. 

Then why do we do it? 

Is the alternative to listen to the public about these issues, and 

ignore them?  Whether thatôs right or not, itôs most of the time 

whatôs done.  But our intentions are good ï weôre just dealing with 

reality. 

He thought back to his earlier question to himself: ñWhy canôt 

these people understand the spot Iôm in?ò 
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Has the school ever shown the public ñthe spot weôre inò?   

He paced the office.  His position, he reasoned, was similar to 

oneôs hand in a game of cards.  Is that a good metaphor?  Is that 

right?  Sort of.  He was troubled by the implications of the 

sentiment.  ñA hand of cardsò suggests weôre holding something 

no one else is allowed to see.  Why not show our hand?  Rather 

than fight a battle that cannot be won, instead explain to the public 

the nature of the battle ï the conflict ï weôre facing!  Rather than 

the doomed attempts at compromising solutions pleasing no one, 

instead show the situation as it really is! 

He looked at the books on his bookshelf, and came upon Coveyôs 

ñSeven Habits of Highly Effective Peopleò.  Paging through his 

well-read copy, he came upon the habit resonating with his current 

train of thought:  ñSeek first to understand ï then be understood.ò   

Is this what was going on here? 

Maybe, but something was missing.  He did understand ï it was 

others that did not!  However arrogant that sounded, he knew it to 

be true.  How does one communicate to others their need to 

understand his position?   

Or is it his position needing communicating ï or the dilemma 

thatôs the issue? 

He made a note to his secretary to dictate a letter to parents the 

following day to talk about education in general.  He scratched that 

ï too general ï too misleading.  He didnôt want to talk about 

education in general; he wanted to talk about the goal: good 

schools, now and in the future.   
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How to title this?  ñYouôre Invitedò?  ñCome to a Meetingò?  

ñLearn about Educationò?  ñA Discussion on our Schoolò?  None 

conveyed the enthusiasm he felt earlier, nor the sentiment he was 

feeling.  Sure, he wanted this to be a discussion, but he wanted the 

discussion to focus on the dilemma ï the conflict ï above.  He 

wanted people understand the situation the school was in ï the 

conflict many educators face! 

ñHave a Seat!ò  he penned at the top of the paper.  Rather than 

crude compromises leading to wasted effort with little educational 

gain, or simply ignoring the requests of the tax-paying public, letôs 

invite the public to ñhave a seatò and show them the dilemma we 

face.  Donôt attempt to solve the problem ï donôt agree to a 

compromise you know nobody will be happy with.  Get them to 

understand the problem! 

How might he do this?  

Letôs start with what the public says is a huge problem, and use a 

really popular topic: foreign language.  Thatôs a good one.  ñThere 

are no foreign language programs in the school.ò 

But why stop there ï letôs lump a lot of the ñproblemsò together.  

A failure to use the internet ï computers in general.  The math 

curriculum is stale. 

What would they rather see?  New and exciting curriculum, 

relevant to the new global world?  Thatôs a good, catchy phrase.  

But in order to achieve that, theyôre asking us to modify and 

expand the curriculum. 
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That seems  reasonable to them ï it seems reasonable to him as 

well! 

But from the perspective of educators, the immediate need is to 

maintain accreditation, and pass NCLB and AYP.  Thatôs priority 

number one right now, like it or not.  And to do this requires us to 

focus on the existing curriculum 

What a dilemma!  Modify and expand the curriculum versus focus 

on the existing curriculum. 

 

 

Principal Ragnar thought out loud: ñWhatôs bound to be the first 

reaction from people?ò  Somebody will say something like, ñDoes 
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this mean weôll never get better computers, or a foreign language 

program, or any other good things?ò  

 

He knows his answer:  Not until scores have been sufficiently 

improved to free up some time.  He also knows his school has 

embarked on a successful mission to do this. 

 

He also is sadly aware schools not on such a mission will be stuck 

in this dilemma ad infinitum. 
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Chapter 15 

THE MATH ENIGMA  

  

ñWe need a new type of high school!ò, exclaimed Principal 

Ragnar, exhausted.  ñI am tired of hearing that, from Oprah to Bill 

Gates to the President.  Is there anyone here éò, he paused to look 

around the room, and then continued, ñwho does not believe that?  

What a tired cliché!  We know somethingôs wrong.  But how are 

we expected to fix it?  Weôre so caught up fighting fires we donôt 

have time to óreinvent ourselves for the 21
st
 century global 

economy!ôò  He chuckled at the repetition of rampant clichés 

dominating the political landscape. 

  

Washington High had finished the prior school year with a 

ñproficient or betterò percent of only 36% in math, and NCLB was 

creeping up on them. 

  

ñThese kids just donôt have the basic arithmetic background to 

handle algebra and trigonometry,ò bemoaned one teacher.  Said 

another, ñMine just donôt do the homework, and their parents donôt 

push them.ò 

  

Others in the group basked in the glory of the recent advances 

made in the ACT reading section by a sampling of students.  The 

initial target for this meeting had been to improve ACT math 

scores, but the momentum had sagged when it appeared there were 

significant differences between ñmath problemsò and ñtextual 

readingò. 
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ñLetôs look at this differently, canôt we?ò said Principal Ragnar, 

calmly.  ñWeôve got these kids for a good portion of the day.  Letôs 

work with what we can control.ò 

  

He took out a series of completed sample tests from the previous 

testing session.  ñI do not understand this,ò he said, pointing at a 

few problems on the exam.  ñHow can a student answer easy 

problems like this,ò he said, writing two problems on the board: 

  

 

  

ñHow are we going to achieve any progress if our kids canôt even 

get these right?ò   

  

Mrs. Thompson chimed in.  ñThe frustrating thing is weôve got a 

lot of problem solving techniques, so the kids should not be getting 

them wrong.ò 

  

Principal Ragnar thought to himself.  ñWhy do we need problem 

solving techniques for simple problems like these?  Techniques, he 

thought.  Isnôt that what lay at the foundation of the reading 

situation they faced earlier?  Kids were taught multitudes of test-

taking strategies to pass the test, with many of the strategies 

themselves conflicting with one another.ò   

 

Is there a way to exploit this common characteristic? 
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What if the abundance of techniques is creating more problems 

than leading to a solution?  He thought out loud to the group of 

assembled teachers. 

  

ñCan we agree on something:  if weôre going to improve this score 

now, we cannot afford to miss problems like these.  This should be 

low-hanging fruit, but like all hanging fruit, it still must be picked.  

How do we pick this fruit?ò 

  

He pressed on. 

  

ñMrs. Thompson: let me ask you.  How do you teach 

ómultiplication of radicalsô?ò 

  

Mrs. Thompson did not like the spotlight on her.  Like many high 

school teachers, she did not have a degree in math, yet she 

considered herself a good teacher.  She was a good teacher.  

However, like many teachers, she knew how to perform a 

calculation, but had no idea why the rule was the way it was.  It 

just worked.  She replied:  ñWe actually just apply the rule, ówhen 

multiplying radicals, multiply the radicand.ôò 

  

This seemed to make sense to Principal Ragnar.  It also worked 

with fractions.  It seemed anytime youôre supposed to multiply two 

things, you multiply.  How do kids get this wrong?  Thereôs 

nothing to memorize!  He repeated this out loud to the group. 

  

ñNot so fast,ò interjected the AP Calculus teacher, Mr. Wilhelm.  

When multiplying numbers with the same base, you donôt multiply 

the exponents, you add them.ò 
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ñWhat about telling the kids how all of this applies to the real 

world?ò, said Principal Ragnar, fighting to maintain what he 

thought was some momentum. 

  

ñThat would be great,ò said Mrs. Thompson, except for one thing.ò  

She continued, quietly.  ñI honestly donôt know how a lot of this 

applies to the real world!  Iôm great at doing the problems, but I 

donôt know how it applies.  And most of the problems in our books 

are either problem-oriented, like I just said, or theyôre real-world 

problems too technical for me to understand.  For example, I have 

no idea what the ideal gas law pv = nRT means.ò   

  

ñItôs worse than that with some world problems,ò Mr. Wilhelm 

jumped in.  ñA lot of the óreal-worldô problems are so artificial 

they shouldnôt even qualify as óreal-worldô problems.  Why do we 

continue to see problems like óif a ship sailed across the river atéô 

and óif Billy is 4-years older than his sisterô?ò 

  

ñLetôs back up to where we started,ò an exasperated Principal 

continued.  Weôve got these kids for a certain time each day, and 

we need to work with what weôve got right now.  Itôs easy to see 

how óexpertsô quickly jump on the ómake everything relevantô 

band-wagon.  But does it help us right now?ò 

  

Principal Ragnar continued the discussion.  ñSomething eating at 

me is the assertion change must take place over a series of years.  

Why does it take years to see the effects of a good idea?  Do we 

have to wait for óexpertsô to make things relevant, to reinvent the 
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curriculum, or make other radical changes?  Canôt we do 

something right now?ò 

  

ñSuch asò, said Mr. Wilhelm ï skeptically? 

  

ñLetôs start with these simple problems kids are getting wrong.  

Letôs not start with the hardest materials ï letôs start with the 

easiest.  Canôt we find a way ï just us ï of improving scores on 

this material?ò 

  

ñWhat do you suggest?ò said Mrs. Thompson? 

  

ñLetôs do this: for our next meeting, everybody bring in 5 typical 

problems ï easy problems (to us) kids are missing.  Donôt bring in 

elaborate lesson plans, but just a general idea of how you teach 

these materials now.  Letôs concentrate on this one issue.ò   

 

They broke for the morning, the teachers returning to their 

classrooms, Principal Ragnar to his office. 

  

Since Sputnik, the USA has been on a mission to perform well in 

math, science, and engineering.  Sputnik launched ñthe new mathò, 

widely considered a huge failure.  But didnôt this recognition lead 

to changes?   

  

Nearly thirty years ago, we were called ñA Nation at Riskò.  Now, 

we promise ñNo Child Left Behindò.  Have these programs done 

anything to help the students?  Why has math lagged behind all 

other subjects? 
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Or has it? 

 

As soon as this subject is brought up, experts jump into disputes 

about the data and the meaning of the data.  One thing not in 

dispute: when you look at the problems many students get wrong, 

it does not make sense.  Not in this age of graphing calculators, 

specialized attention to math problem-solving, the many 

techniques to solve problems, etc. 

  

But does all of this help ï or hinder ï the student?  An interesting 

question. 

  

The principal arose when the other teachers entered the room.  It 

was a bit before 7:00, and the teachers had agreed to meet before 

school, with their assignment to bring a number of problems their 

students had problems with.  He was interested in what they would 

show up with. 

  

ñGood morning, everybodyò Principal Ragnar boomed!  ñIôve 

brought some doughnuts and orange juice, so while you get 

situated, how about we write some of our problems on the board.ò 

  

Mr. Wilhelm moved forward while the others retrieved their 

breakfast, and wrote a series of problems. 
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ñIôve grabbed seven problems from recent tests of my students ï 

problems that really irritate me.  I re-wrote two we had on the 

board yesterday, as those are also good examples of this.  We go 

over these things, we talk about problem-solving strategies, and 

come test time ï wrong!ò  The other math teachers nodded in 

sympathetic agreement.  The phenomenon was all too familiar. 

  

Principal Ragnar went to the board:  ñLook at this problem,ò he 

said, pointing at the ½ fraction problem with frustration.  ñHow 

can anybody get this problem wrong?  The simple example of ó½ 

of ½ of a pizza is obviously ¼ of a pizzaô should be enough for any 

student.  I can understand how other fraction problems are 

difficult , but this one?ò 

  

ñYouôre telling me,ò said Mr. Wilhelm, equally frustrated.  We all 

use manipulatives now, and many other problem-solving devices 

for the kids, and yet óthisô happens at test time!ò 
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ñAre you sure they understand the devices,ò chimed Mrs. Peterson, 

an English teacher?  ñOf course they do,ò said Mr. Wilhelm 

defensively.  ñLook at how easy this is.  This one, in fact, doesnôt 

even require a óproblem solving techniqueô.  And letôs not forget 

how many of your kids donôt know when to use óaô versus óanô in a 

sentence.ò 

  

ñKnock it off you two ï this was the reason weôre all in this room 

right now together.  How can we improve performance 

significantly over a short period of time?  One thing I was pretty 

certain of: there probably is not an easy solution, because if there 

was, you would have found it by now.  On the other hand, with the 

reading section, we found there was an easy solution.  I see 

problems like these ï in both math and English ï and I say to 

myself, ñThis is low-hanging fruit.  If we could find a way to solve 

problems like this ï have all our kids score nearly perfectly on 

problems like this ï then we can see massive improvement rapidly.  

Thatôs why weôre here!ò 

  

ñBut why canôt the students answer these problems correctly ï we 

give them so many tools?ò 

  

ñWait a minute,ò said Principal Ragnar, again approaching the 

whiteboard.  ñWhy do we need lots of tools for a problem like this 

ï or a problem like óaô versus óanô?  If these are so straightforward, 

why arenôt the kids doing them in a straightforward manner?ò 

  

ñThe pizza / fraction example is an interesting case,ò said Mr. 

Wilhelm.  Sure we can cut the pizza into halves and again into 

halves to get fourths, but how do you cut a pizza into 42
nds

 and 
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then into ósquare roots of 2ô?  We can make a few problems 

relevant, but after a bit there isnôt any relevancy.ò 

  

ñBut look ï if they didnôt get the ½ x ½ problem right, they didnôt 

even use the pizza example for that.  What good are problem 

solving tools if they canôt even get a problem like this correct?ò 

  

Principal Ragnar sat down.  He was frustrated.  Everybody was 

frustrated.  They all knew he was right.  And they all knew there 

was not much to be done about it. 

  

He spoke up.  ñLetôs start with something really simple, and see if 

we can accomplish something this morning.  Right now, letôs drop 

the notion of óproblem-solvingô, and focus on this simple pizza 

example.  If the kids knew, when working with fractions, to do 

this, would any of them get this problem wrong?ò 

  

Mr. Wilhelm shot up instantly.  ñIf they knew what?  If all fraction 

problems could be sliced like this?  Of course theyôd get it right!  

But thatôs the problem: most canôt be cut up like this one.ò  He sat 

down, frustrated and furious. 

  

ñIôm not talking about all problems right now ï letôs focus on this 

one.  No other strategies except take a real object and cut it up.  

Correct answer.  Yes?ò 

  

ñAnd what about this one?ò  Mr. Wilhelm confidently strode to the 

board and pointed to the exponent problem  of 2
6  

x 2
3/2

.  Fractions 

are easy, especially the cherry-picked one like that we just used.  
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What about a problem like this?  Can we do the same thing with 

this problem?ò 

  

The principal thought about his own method of solving problems, 

and said, ñDo we have to?ò 

  

ñDo we have to ówhatô?ò,  

  

ñAre we making this more complicated than it needs to be?  Of 

course, hands on materials are good when starting to understand 

fractions, but thereôs a point where you leave the hands-on 

materials behind, isnôt there?ò 

  

ñBut the point is with all of these situations, theyôve not mastered 

any of the problems where the hands-on materials are relevant?ò 

  

ñThen how on earth can we expect them to solve these problems?  

For goodness sakes, weôre wasting the studentôs time giving them 

hard problems if they canôt solve easier problems with 100% 

accuracy, arenôt we?ò 

  

The principal continued, verbalizing a recurring theme.  ñWasting 

the studentôs time, nothing ï arenôt we wasting your time as well?ò 

  

ñBut what choice do we have?ò the beleaguered math teacher 

exclaimed?  ñDo nothing?  Weôre doing the best we can, 

developing multiple strategies for solving all these different 

problems?ò 
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This was a key thought in the re-launching of the math revolution: 

Multiple strategies for solving problems.  This has been the 

manner of teaching math for some time.  But is it good?  Does this 

help ï or hurt ï students?  Does this help ï or hurt ï teachers?  

Surely, if it helped students, weôd see the results in rising test 

scores.   

 

Do we? 

  

Can we? 

  

Noticing the clock approaching the official school opening, 

Principal Ragnar dismissed the team.  ñSee you all tomorrow,ò he 

said with a grin.  The team disbanded.  The principal had a plan. 

  

ñMr. Wilhelm?  Would you do us a favor?  Instead of bringing in 

more problems like you did today, would you bring in some actual 

tests from your students?ò 

  

The principal chuckled ï to himself.  He was beginning to see a 

pattern forming. 
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Chapter 16 

EXPLOITING THE LEVERAGE POINT IN MATH  

  

The team assembled the following morning to a chaotic site on the 

lounge table.  Saws, hammers, screwdrivers, and levels lay 

scattered atop the table.  Hundreds of nuts, bolts, screws, and nails 

were strewn everywhere. 

  

The team, rightfully assuming an errant janitor to be the 

responsible party for the mess, started to assemble at the empty 

table across the lounge.  ñNo.  Please.  Have a seat at our normal 

table, would you?ò, the principal requested. 

  

ñMrs. Peterson:  before you sit down, would you go take a look at 

that drawer thatôs always stuck?  And Mr. Wilhelm, the magnetic 

strip on that closet hasnôt been holding lately.  Could you take a 

look at it?  All of the things you need to fix both are right here on 

the table.ò 

  

The two, staring in disbelief at Principal Ragnar, put their disbelief 

to words.  ñYou expect us to really fix those things?  Iôm speaking 

for myself.  Mrs. Peterson can speak for herself, but I donôt know 

how to do this?ò 

  

ñBut all the materials you need are right here?ò 

  

ñSo what.  Iôm not a carpenter.ò 

  

ñBut these materials are good, arenôt they?ò 
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ñWhat does that matter if I donôt know how to use them.  I know 

how to use them, of course, but I donôt know how to detach a 

magnet (without damaging the closet), and put on a new one.ò 

  

ñSo more good things doesnôt help you?ò 

  

Mrs. Peterson understood immediately.  She saw the connection 

with the reading section of the ACT.  ñYouôre getting pretty good 

at this óSocraticô thing, Principal.ò 

  

ñWhat do you mean?ò, knowing what she meant. 

  

ñThis is exactly the same thing that happened with the reading 

section of the ACT.  We teach the kids to scan, to skim, to outline, 

to read thoroughly, to go to the questions first, blah blah blah, and 

we end up with a ton of rules for óproblem-solvingô.  Many of them 

are in direct conflict with one another.  And though we agreed they 

were good strategies, they were only good in a certain context.  In 

our context, they were bad ï because they distracted the students; 

hence, our scores were always bad.ò 

  

ñIndeed.  Thinking over our conversation yesterday, it sounded 

exactly as you just described, as well as some conversations Iôve 

had with Coach!ò 

  

ñSo what are you saying,ò Mr. Wilhelm said, interrupting the 

conversation.  ñOur problem-solving strategies are bad?ò 

  

ñAre they helping right now?ò 
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ñNot really.ò 

  

ñBut youôre sure theyôre good?ò 

  

ñAbsolutely.ò 

  

ñBut how can they be good if theyôre not helping?ò 

  

Mr. Wilhelm thought that over for a moment:  ñThe problem is the 

kids arenôt sure when to use one strategy over another.ò 

  

ñI think youôre right.  Is that any different from you not knowing 

how to fix the closet, despite all the tools being right in front of 

you?ò 

  

Principal Ragnar continued.  ñIôll bet if I take one of your test 

papers from that stack in front of you, pick a page at random, and 

go to the first wrong answer, Iôll find what amounts to chicken-

scratch on the paper.  Care to take me up on it?ò 

  

ñNo bet, but do it anyway.ò 

  

The principal did as described, and found the problem 3/4 divided 

by 5/9.  There were a couple of ways of doing the problem, one 

answer first circled and then erased, a second answer finally 

decided upon.  Both were wrong. 

  

ñHow do you teach this problem?ò, the principal requested. 
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ñWell, for the division of fractions, we simply give them a rule:  

invert and multiply.ò 

  

ñI remember the rule well.  Students now-a-days arenôt doing so 

well with it?ò 

  

ñThatôs for sure, but what alternative do we have?  Itôs not possible 

to use manipulatives on a problem like this.  You canôt break 

something down easily into ninths, and you sure canôt use this in a 

division problem.ò 

  

ñI didnôt say you had to.ò 

  

ñWhat are you saying?ò 

  

Principal Ragnar thought a moment: it was no use asking Mr. 

Wilhelm a question on math.  He would know all the answers.  He 

turned towards Mrs. Peterson, the English teacher, and asked a 

different problem 

  

ñMrs. Peterson:  we donôt want to leave you in the cold:  could you 

tell me what this equals?ò  He wrote x
4 
x

-2
 on the board. 

  

She thought ï and thought.  It seemed an eternity to her, though 

only a few seconds had passed.  It had been so many years.  How 

do you solve a problem like this?  Multiple exponents?  Add them?  

What does the negative sign do to the problem? 

  

ñx
-8

?ò, she answered, her voice rising in the tone of a question. 
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Principal Ragnar held his hand in Mr. Wilhelmôs direction, 

indicating he not say anything.  ñThat was a guess, wasnôt it, Mrs. 

Peterson?ò 

  

ñBut was it a right guess?ò 

  

ñLetôs find out, because Iôm not sure myself.  Let me ask you, to 

see if we even know what exponents are, what is 3
2
 ?ò 

  

ñNine,ò she responded, more confident in this answer. 

  

ñItôs ónineô, because 3
2 
= 3 x 3, right?ò 

  

ñRight.ò 

  

ñThen you also know what 3
1
 is, right?ò 

  

ñOf course:  3.ò 

  

ñItôs 3
1 
= 3, right?ò 

  

ñRight.ò 

  

ñThen if 3
2 
= 3 x 3, and if 3

1 
= 3, then what is 3

2 
3

1
?ò 

  

ñ27.ò 

  

ñBecause 3
2 
3

1 
= 3 x 3 x 3 = 3

3
?ò 

 

ñRight.ò 
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ñSo if thatôs the case, what is the rule when multiplying 

exponents?ò 

  

ñYou add them.ò 

  

ñNow, letôs go back to our original problem:  what is x
4 
x

-2
?ò 

  

ñI see now:  x
2
.  I guess I would have got that one wrong.ò 

  

Principal Ragnar, pleased with his dialogue, was not pleased with 

her dismissive answer.  ñYes you would have gotten that one 

wrong.  But donôt you see how easy it is to have gotten that one 

right?ò 

  

ñNow wait a minute.  Are you telling me I have to do that for every 

problem?ò  Mr. Wilhelm himself was not convinced. 

  

ñNo.  Iôm saying all of this is the job of the student.ò 

  

ñOK, Mr. Smart-Guy:  you picked a pretty easy problem, one you 

can reduce down to a small amount of numbers.  Letôs see you do 

x
14 

x
-253 

the same way?ò 

  

ñFine.  Mrs. Peterson: what is 3
2
 ?ò 

  

ñNine.ò 

  

ñItôs ónineô, because 3
2 
= 3 x 3, right?ò 
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ñWait a minute.  Youôre not doing this problem?ò 

  

ñAre you sure?' 

  

ñWhat do you mean?ò 

  

ñLook at our example above:  we donôt care about 3s and 9s.  We 

care about finding the general rule.  In that case, the simple 

example worked well.  It helped us find the general rule.  Once I 

have that general rule, there isnôt a problem I canôt solve!ò 

  

Mr. Wilhelm picked up on the challenge.  ñOK.  What is 4/5 x 

2/3?ò 

  

Principal Ragnar again picked on Mrs. Peterson:  ñMrs. Peterson, 

letôs suppose I take a pizza and cut it in half.  How much is here?ò 

  

ñOne-half?ò 

  

ñAnd if I eat one-half of whatôs left, how much is left?ò 

  

ñOne-fourth.ò 

  

ñSo it looks something like this?ò 
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ñRight.ò 

  

ñSo 1/2 x 1/2 = 1/4?ò 

  

ñRight.ò 

  

ñSo if 1/2 x 1/2 = 1/4, then how do you multiply fractions?ò 

  

ñYou multiply the top and the bottom.ò 

  

ñIf the general rule for multiplying fractions is multiplying ótopsô 

and óbottomsô, then what is 4/5 x 2/3?ò 

  

ñ8/15.ò 

  

ñIndeed.ò 

 

Mr. Wilhelm was a bit more interested now.  ñBut youôre not doing 

anything right now weôre not doing in class?ò 

  

ñYouôre right, but just as the tools on this table are good tools, 

theyôre also no good unless one knows when and how to use 

them.ò 

  

ñSo youôre saying ...  what?ò 

  

ñAll of the problem-solving techniques you teach, to be effective, 

need to be directed towards the one end goal.ò 
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ñWhich is?ò 

  

ñFinding the general solution.ò 

  

ñAnd thatôs it?ò 

  

ñIt was for these two problems, wasnôt it?ò 

  

ñWill this ensure the kids donôt leave a mess on their papers?  

After all, one of the things we find is students have a hard time 

checking their work.ò 

  

The principal thought about that issue.  It was a great question.  

The language above was fine when it was language, but how do 

you make it work on a piece of paper?  How do you allow the 

student to focus on thinking and not writing?  How do you allow 

the student themselves to accurately check their work? 

  

ñThis part seems clear:  our goal is to find the general solution, 

apply it to our problem, and get an answer.  Right?" 

  

ñYes.ò 

  

ñSuppose we 

organize those three 

elements like this?ò  

He drew a diagram 

on the board:ò 

  


