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The Sugar That Did Not Dissolve Taught Me to Control

Variables

One morning in the first term of eighth grade, I was stirring sugar into a cup of
water and stirred for ages, yet a layer of sugar still lay on the bottom. The cup
beside it, just off the boil, swallowed the sugar in a few turns of the spoon.
Staring at that white layer, a question popped up: whether sugar dissolves fast or
slow — what exactly about the water does it depend on? The temperature, or the number
of turns I stir? In the past I would have jumped to a conclusion: temperature, of
course. But that term our science class was exactly on designing experiments, so I

decided to do it properly, the way the class taught.

First I wrote down my guess: higher temperature, faster dissolving. Then I
designed the test. To prove the role of temperature, everything else had to stay the
same: the same cups, the same amount of water, the same amount of sugar, the same
stirring turns, with only the temperature different. I prepared three cups — cold,

warm, and hot — two hundred milliliters each, adding one spoonful of sugar per minute
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and stirring ten turns. To keep myself honest, I recorded every step in a notebook,

even the hot—-or—cold feeling my hand judged the water by.

The result: the hot cup only showed sugar grains on the bottom at the ninth
spoonful, the warm cup at the seventh, and the cold cup refused to dissolve anything
past the fourth. My guess was half right — temperature does matter, but I had assumed
hot water could dissolve unlimited sugar. In fact it has its own limit. I wrote the
conclusion in two lines: the hotter the water, the faster and the more sugar it

dissolves; but every cup has an upper limit on the sugar it can swallow.

After that, I noticed the change was not in the kitchen. When memorizing English
words, I kept suspecting my memory was bad. Later I treated it as a question to test:
two lists of similar difficulty, one recited before bed, one in the morning, other
conditions kept as equal as possible, then a mutual quiz a week later. The bedtime
list stuck better. I stopped scolding my memory. I just said: change the method,
change the result. That is what the experiment taught me — turn a vague complaint

into a question that can be tested.

Now before making a decision I ask myself three things: what is my question? what
is my guess? apart from the one condition I am comparing, are all the others the
same? Those three lines came out of those three cups of sugar water. Science class
ends, the equipment goes back into the cabinet, but this way of thinking — taking a
problem apart and checking it one condition at a time — is something I believe I can

carry for a lifetime.
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