LIFE, DEATH AND TRIGONOMETRY:
A true tale from Togo
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Reverend Father at the Catholic high school was a bit hesitant about giving me
permission. But in the end he relented and said | could take my math classes
from the boys' school and the girls' school out of the classroom.

Take trigonometry out of the textbook and take it to the field! It was a startling
notion, particularly for the French-based, rigorous but dry approach to high
school mathematics. In Lama-Kara, Togo, that Saturday morning, we met in the
center of the village, with our protractors, pencils, sine/cosine/tangent tables and
a length of string. For a couple of hours, we measured every shadow in sight and,



using principles of geometry and trigonometry, predicted the height of the object.
Once we had the shadow-to-height ratio established, my students marveled their
friends and relatives by predicting the height of every flagpole, every house, and
every person we could find. "Triangles semblables!" (similar triangles), they
shouted.

Then the finale: the Kara River!

How accurately could we predict the width of the river without crossing it? It was
noontime, with not much in the way of shadows. What could we do with mere
sticks and string and crude protractors? But mighty trigonometry was at our
side!

And so, with a dozen women washing clothes in the river, with another dozen
infants playing nearby, we formed a right triangle and enlisted the powers of
Pythagoras. The generational leap could not have been starker: The women
washing clothes were living lives as their forebears had for many generations.
The students, their own sons and daughters, nieces and nephews, many the first
generation to go to secondary school, were using mathematics to solve an
engineering problem. Challenges and possibilities were open to them that their
parents could not imagine. Explaining who | was to his father, one student
introduced me as his professeur du soleil et la lune (the teacher of the sun and
the moon), since the word "mathematics” did not exist in the indigenous
language that his father spoke.

It went well, with a few hitches. Sine and cosine won't work unless your triangle is
really a right triangle. We sighted a tree just across the river. We drew an
imaginary triangle using two points along our bank of the river. One point was
just across from the tree. There we set our 90-degree angle. From another point
on the same bank we sighted the tree from a smaller angle. Estimating that angle
was the tricky part. Down on our bellies in the sand, one eye closed, we drew
straight lines on the ground...one in the direction of the distant tree, one back
toward our 90-degree reference point.

Student after student lay down in the sand to redraw those lines and to use a
protractor to measure the angle. Of course the measurements varied
considerably. How to resolve these discrepancies? Aha! Time to introduce that
branch of mathematics known as "statistique.". We accept all the measurements
and we take the median! Knowing this angle, and easily measuring the length
between the two sighting points on our side of the river, we used our friend from
trigonometry, the tangent function! Twenty textbooks flew open. Who could find
the tangent of 53 degrees? Twenty pencils began calculating. Do we multiply or
divide? Several women washing clothes looked up and laughed at us. What the
heck were we doing?



OK, we've got the answer. We know the width of the river without having crossed
it. That's the point! That's the power of trigonometry! "Professeur," a student
asked, "how do we know our calculation is accurate?" "Bonne question!" |
replied. We have seen the power of trigonometry, but let us always question our
methods and procedures. Let's find out just how accurate our prediction really is.
So | send a student wading across the river with a string. The river is no more
than a few feet deep, but the current is swift. He holds one end of the string by
the tree on the distant bank and we hold the other end. We measure the string
and ... Mon Dieu! Our prediction was amazingly accurate. Less than a meter off!

Back together on one shore the students are joyfully celebrating. I'm thrilled, too,
because | can see they have learned something today that could not be taught in
a classroom. They're joking around; I'm trying to direct the conversation toward
an analysis of the possible sources of our error.

And then it happens. A woman washing clothes lets out a bloodcurdling scream.
We look up and see a child lying on the rocks, surrounded by people. The African
child is a startling blue color. A man is holding the child, slapping it a bit. Other
women wail mournfully. We dash over while a student translates into French for
me. The child had been playing while his mother washed clothes. The rocks were
slippery, the current was swift. It had taken just a few seconds.

Not breathing, the child appears lifeless. Some people start leaving. | hear
murmuring about not wanting to be witnesses for a police investigation.
Somewhere in my mind | store the observation that fear of bureaucratic hassles is
not just an American condition.

It's obvious that what's needed is mouth-to-mouth resuscitation. | had learned it
in a swimming class, or did they teach it in Peace Corps training? Stay cool, | tell
myself, and keep your sense of timing. My lips on the child's ... exhale only a
short breath ... remember it's a child ... hand on his diaphragm ... feel for
expansion ... good ... pace myself ... slowly ... take a breath and try again ... slowly
... again... slowly ... again. The child begins to breathe! Still blue, but breathing!

OK, that's all | know. Let's get the kid to the clinic. He's in my arms. A student
says he's just seen the town ambulance nearby, but it was delivering cement. OK,
let's walk. The students follow. A truck stops. The driver tells us to get in and
takes us to the clinic. There they splash rubbing alcohol on the kid's back. He's
fine now, crying fiercely, but fine! Let's go home.

Two days later, a woman shows up at my door. She is wailing and talking too fast
in Kabrais. It was hard enough for me to learn French. | never mastered Kabrais.
A neighbor translates for me. It is the child's mother. She literally kisses my feet. |



am embarrassed. | tell her | am happy that her son was well.

A few people in town thanked me. My students talked about it a bit. Inside | felt
great about it. A child lives because of me. Monday morning we're back in class.
OK, we've learned about sine and cosine, but what about secant and cosecant?
There's more to study, and we've got to prepare for those important national
exams coming in June.

[Author’s note: When | submitted this true story to the US Peace Corps for use in
their recruiting material, in a book and on the web site of the US Peace Corps, it
was edited to end as this point. | suppose that made it more useful for recruiting
purpose, in line with the idealism of service work in the Third World that the
Peace Corps emphasizes. But in fact, the story did not end there. This sweet tale
in truth had a sad ending. And the reality of the story as it actually happened had
a stronger impact on my thinking about social and economic justice on this
planet than the censored version would have, had the tale ended as told so far.
Here is the remainder.]

Two weeks later, Jean-Pierre, one of my best mathematics students, stopped by
my house. “L’enfant est mort,” he said. “The child is dead.” “What did he die
from?” | asked. Jean-Pierre says “Emeutes de ventre.” Literally that means “riots
in the belly,” the expression used in West Africa to characterize the ailments of
stomach cramps, intestinal parasites, diarrheas, guinea worms, schistosomiasis,
and other entirely preventable or curable diseases that kill so many African
children. Did the child die from the near drowning incident? Probably not. The
statistics have improved since, but in 1968 nearly half the children in Togo died
before their fifth birthday from the diseases of poverty and underdevelopment,
while back in America so many resources went to war, preparing for war, and to
the obscenity of excessive consumerism.

Eight years later, in 1976, Jean-Pierre has a scholarship from the Soviet Union
and is studying medicine in Odessa. | wrote him that | was coming to Moscow on
a brief tourist trip with an American leftwing youth group. He comes up to
Moscow to meet me. It is an incredible joy to run around Moscow with him. He
stands out everywhere we go, amazing people with his excellent Russian
language skills. We laugh telling each other funny stories about math class in
Togo. A month later Jean-Pierre writes me that we were followed and
photographed that day in Moscow.

Jean-Pierre becomes a doctor, returns to Africa, works for the World Health
Organization, with a long career in Public Health, extending the lives and
improving the well-being of countless children. | claim inside myself a small piece
of that success.



Thirty years later he writes to tell me of his retirement. | smile and write him back
congratulations with jokes about him, my student, retiring before me, his teacher.



