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Whether you admit it or not, being raised in America, we all know the
racial stersotypes that have traversed through our colorful history. For
Asian Americans, we are all good at math right? I's a sterectype, but a
good stereotype right? Despite my frequent ramblings, political
correctness concerns me littie, Instead, | am interested in the rools and
explanations to social phenomenon that we humans, out of ignorance,
simplify with racial sterectypes.

What do people really think abeut the Asians-good-at-math stereotype?
Oh, T know, it's because they're smarter. Well, no, if we accept Asians
are good at math because Asians are smarter, we fall into the same
whirlpool of ignorance the Conguistadors used to justify their dominance
over Meso-Americans or 18th century American slave owners who
believed African siaves could only become civilized through hard work.
Fortunately, Malcolm Gladwell’s most recent book, Outliers, has shed
some light on the Asian math stereotype.

First, what we know. American grade school students have always irailed
continental Asia in math. Some claim Asian students are betler because
they spend more hours in school, But comparing school systems fails to
account for Aslan-American success. Asians in America go through the
same education system vet in the 2003 SAT exam, Aslan-Americans
averaged 575 in Math while White’s averaged 534, American Indian’s
482, Hispanics 464, and African Americans at 426.



So if it’s not the schools, what accounts for Asians succeeding in math
across different education systems? As English speakers, we may be
unaware, but the English language is perhaps the most odd and irrational
language around. Particularly with numbers, in English, after ten the feens
each have an unigue name and each tenth following that gets their own
name. In Tact, one would need to leam 28 unigue words to count up to
100 in English while in any Chinese dialect, Japansse, or Korean, one
only needs to leam 11 -~ one through ten and one hundred.

Outliers
Malcoim Gladwell
Best Price $8.24 or Buy New $11.65

In Asian languages like Chinese, numbers after ten follow a precise logic.
Eleven in Mandarin is s/ vi or ten-one, twelve is ten-two, thirteen is ten-
three, and so forth. When we get to fifty-nine, the logic continues, five-
ten-nine. Five tens and a nine, 59. The internal logic in counting numbers
with Aslan languages results in kids who speak Asian languages ars able
to count beyond a hundred before English speakers can even count {o
40. But the Asian language advantage doesn’t stop in counting.
Hemember those dreaded fractions? In English we would read 3/4 as
three-fourths. But for languages like Chinese, 3/4 is literally translated,
“out of 4 parts, lake 3",

When you think how much more sense math makes for Aslan-language
speakers and considering how many frustrated 3rd graders go home with
there hands crossed because multiplication doesn’t make sense, How
much fun would math had been if it did make sense? Wouldn’t you do
more homework? In turn wouldn’t you pick up new concepts — in which
case math heavily depends on learning piece by piece — easier. Cuite
simply,

The much-storied disenchantment with mathematics among western



chifdren starts in the third and fourth grade, [...] perhaps a part of that
disenchariment is due fo the fact that math doesn’t seem 0 make sense;
fts linguistic structure is clumsy; its basic rules seem arbitrary and
complicated.

Asian children, by contrast, don’t face nearly that same sense of
bafflerment. They can hold more numbers in their head, and do
calculations faster, and the way fractions are expressed in their language
corresponds exactly to the way a fraction actually is—and maybe that
makes them a little more liksly to enjoy math, and maybs because they
enjoy math a little more they try a little harder and take more math classes
and are more willing 1o do their homework, and on and on, in a kind of
virtuous circle.

When it comes to math, in other words, Asians have bullt-Iin advantage. .

And as a child, vou're not discouraged at math, it's likely you'll continue
to take math classes growing up and continuing o do homewaork
pecause it just all makes sansse.

While extensive study on languages affect on math, Gladwell’s

assertions shed light away from simplistic racial explanations for which |
personally rejcice over.



Deduction and induction compared

When we compare induction with deduction we can say that the former gives us
more information in that it enables us to make generalisations about the world, but
the latter is more certain. The difference between the two kinds of reasoning can be
summarised in the table below.

]

Beduction ’ Induction

Definition
Reasoning from general to particular i Reasoning from particuiar to general

Example
All metals expand when heated. Metal A expands when heated; metal 5
A is a metal. expands when heated; metal C expands
Therefore A expands when heated. when heated.

Therefore all metals expand when beated.

_ - - Value
More certain, but less inf.o.rﬁ.}ative . More informative, but less certain than
than induction deduction

in practice, however, deduction turns out to be no more certain than induction. This
is because the premises .on which deductive reasoning about the world is based must
be derived from induction. To see this, go back to the example at the beginning of
this chapter. The validity of Sherlock Holrnes’ conclusion that the thief was known to
the dog depends on the truth of the premise that all watchdogs bark at strangers. And
we can know that only by induction! Watchdogs A, B, C, D, E, ... bark at strangers.
Therefore all watchdogs bark at strangers. So Hohmes’ conclusion is only as certain as
the inductive premises on which it is based.

How reliable is inductive reasoning?

Since induction goes beyond the immediate evidence of owr senses, we cannot
always rely on it. This is because we tend to make hasty generalisations and jump to
conclusions on the basis of insufficient evidence. For example, if a tourist is served
by a rude French waiter, he may conclude that all French people are rude; and if a
femnale fighter pilot crashes a jet her male colleague may conclude that women are
unfit to fly. Neither of these conclusions is justified by the evidence, and this kind
of faulty reasoning can easily lead to racist or sexist atfitudes. The trouble, as the
psychologist Gordon Aliport (1897-1967) observed, is that, ‘Given a thimbleful of
facts, we rush to make generalizations as large as a tub/’

Sometimes even well-established generalisations can let us dewn, With reference
¢o the examples mentioned above, it is always possible that tomorrow appies make
me sick, my neighbour’s dog savages me, and my chair collapses. Furopeans used to
believe that all swans are white unti! they went to Australia and discovered that
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if you check your responses with the answers given at the end of this chapter, you
may be surprised by the extent to which you jumped to various false conclusions
on: the basis of the information that was given to you.

What distinguishes good generalisations?

Since generalisations sometimes lead us into trouble, we need to think about how
to distinguish good ones from bad ones. Here are some relevant general criteria;

1  Number You shouid look at a reasonable number of instances. If you see one
example of a dog swimming, this is clearly not enough te conclude that “all
dogs can swim’, and you should look at a ot more cases.

2 Variety You should lock at a variety of circumstances. In the above example
you might look at different breeds of dogs, young dogs, old dogs, etc.

3 Exceptions You should actively look for counter-¢xamples. You might, for -
example, ask if anyone has a dog that cannot swim, This will help to guard
against confirmation bias.

4 Coherence  You should demanc more evidence to support surprising claims
than unsurprising ones. It would take more to convince me that all dogs can
walk on their hind legs than that all dogs can swim.

5 Subject area  You should be aware of the subject area you are dealing with,
and keep in mind that generalisations tend to be more reliable in the natural
sciences than in the social sciences. For example, if you heat copper sulphate
crystals they always turn from blue to white; but when you do experiments
with dogs, the results are much less predictable. Indeed, according’to the so-
called Harvard law of animal behaviour, ‘Under carefully controlled
experimental circumstances an animal will behave as it damned well pleases.’
And the behaviour of human beings — the most complex and contrary of
animals - is, of course, the most difficult to predict of all. That is why there are
a greater number of reliable generalisations in chemistry than in economics,

Although the above criteria can help us to distinguish between more and less
reasonable generalisations, they are not precise rules. How many times should a
team of scientists repeat an experiment before concluding that they have discovered
a new law of nature? We can give some general advice, such as ‘Many times if the
experiments deal with complex phenomena or give unexpected results’. But there is
not a number we can stipulate such as seven or twenty-three. All we can say is that
the greater the number of confirming instances the more confident we can be about
the generalisation.
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CRYSTALLINE TRUTH AND CRYSTAL BALLS

Richard Dawkins does not pull his punches in this trenchant defence of scientific
thinking against the siren voices of pseudo-science.

A celebrated film star ‘places four quartz crystal clusters in the four corners of her
bathtub every time she takes a bath’, This doubtless has some mystic connection
with the following recipe, found on the Worid Wide Web, for meditation:

‘Bach of the four quartz crystals in the meditation room should be
“programmed” to project gentle, loving, relaxing, crystalline energy towards all
those present within the Meditation group. The quartz crystals will then generate
a field of positive crystalline energy surrounding everyone in the room.’

Language like this is a con trick, It sounds ‘scientific’ enough to bamboozle
the innocent. ‘Programming’ is what you do to computers. The word means
nothing when applied to crystals. ‘Energy’ and ‘field’ are carefully defined
notions in physics. There is no such thing as ‘loving’ or ‘crystalline’ energy,

I whether positive or no.

New Age lore advises placing a quartz crystal in your water jug. Another Web
site states: 'You will soon appreciate the sparkling purity of your crystal water'.

See how the trick works? Somebody with no understanding of the real world
could make a kind of poetic association with “crystal clear’ water. But that is no
more sensible than trying to read by the light of a (‘bright as a) button. Or
putting (‘hard as”) nails under your pillow to assist an erecticn. '

“Try the following experiment when you next suffer from flu: hoid your
personal quartz crystal and visualise yellow light radiating through it, then
place your crystal in a jug of water and drink this water the next day; one cup
of water at two-hourly intervats. You will be amazed at the resuit!’

Drinking water at two-houly intervals is a good ides, anyway, when you
have flu. Putting a quartz crystal in it will have no additional effect. In
particular, no amount of ‘visualising’ of coloured light will change the
composition of either the crystal or the water,

Pseudoscientific drivel like this is a disturbingly prominent part of the
culture of our age. [ have limited my examples to crystals because I had to draw
a line somewhere. But ‘star signs’ would have done just as well. Ot ‘angels’,
‘channelling’, ‘telepathy’, ‘quantum healing’, homeopathy’, ‘map dowsing’.
There is no obvious limit fo human gullibility. We are docile credulity-cows,
eager victims of quacks and charlatans who milk us and grow fat. There is a rich
living to be made by anyone prepared to prostitute the language -~ and the
wonder —~ of sclence.

But isn't it all — crystal ball-gazing, star signs, birth stones, ley-lines and the

rest - just a bit of harmless fun? If people want to believe in garbage such as

Areas of knowledge

fi
i

i«
tl

th
ic
I



er
n

te

astrology or crystal healing, why not let them? But it is so sad to think about ail
that they are missing. There is 50 much wonder in real science. The universe is
mysterious enough 10 need no help from warlocks, shamans and "psychic’
tricksters. These are, at best, a soul-sapping distraction. At worst, they aie
dangerous profiteers.

The real world, propetly understood in the scientific way, is deeply Deautiful
and unfailingly interesting. Itis worth putting in some honest effort to
understand it property, undistracted by false wonder and prostituted pseudo-
science. For ilustration, we need Jook no ¢arther than crystals themselves.

In a crystal like quartz or diamond the atoms are arranged in a precisely
repeating pattern. T he atoms in a diamond - all identical carbon aroms - are
arrayed like soldiers ont parade, except that the precision of their dressing far
outsmatts the best-drilied guards regiment, and the atomic soldiers outnumber all
the people that have ever tived, or ever will. Imagine yourself shrunk to become
ane of the carbon atoms in the heart of a diamond crystal. You are one of the
soldiers in a gigantic parade, but it will seern a little odd because the files are
arrayed in three dimensions. Perhaps a prodigious school of fish is a hetter image.

Each fish in the school is one carbon atom. Think of them moving in space,
keeping their distance from each other, and holding precise an gles, by means of
forces that you can’t see, but which scientists fully understand. But if thisis a
sish school, it is one that, 1o scale, would fill the pacific Ocean. In any decent-
sized diamond, you are likely to be looking along arrays of atoms numbering
hundreds of millions in any one straight line.

Carbon atoms can take up other crystal-lattice formations. To revert to the
military analogy, they can adopt alternative drill conventions, Graphite (the
lead in pencils) is also carbon, but is obviously nothing like diamond, In
graphite, the atoms form sheets of hexagons like chicken wire. Each sheet is
loosely bonded to those above and below it, and when impurities are present,
the sheets siide easily against each other, which is why graphite is a good
lubricant. Diamond is very much not 2 lubricant. Its legendary hardness abrades
the toughest materials. But the atoms in soft graphite and hard diamond are
identical; # you could persuade the atoms in graphite crystals to adopt the drill
rules of diamond crystals, you would be rich. It can be done, but you need
colossal pressures and bigh temperatures - presumably the conditions that
produce diamonds naturally, deep in the garth...

Go into any museurni and 100k at the coliection of minerals. Even go into a
New Age shop and look at the crystals on display, along with all the other
apparatus of mumbo-jumbo and kitsch con trickery. The crystals won't respond
to your atternpts t0 ‘srogram’ them for meditation, or ‘dedicate’ them with
warm, loving thoughts. They won't cure you of anything, or fill the room with
‘inner peace’ or ‘psychic energy’. But many of themn are very beautiful, and it
surely adds to the beauty when we understand that the shapes of the crystals,
the angles of their facets, the rainbow colours that flash from inside them, all
have a precise explanation ¢hat lies deep in the patterns of atomic lattice work.

8 The natural sciences
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Crystals don't vibrate with mystical, loving energy. But they do, in a much
stricter and more interesting sense, vibrate. Some crystals have an electric
charge across them which changes when you physically deform the crystal. This
‘piezoelectric’ effect, discovered in 1880 by the Curie brothers (Marie’s husband

by the groove of the furning record), and in some microphones (the deforming

is done by sound waves in the air). The piezo effect works in reverse. When a

suitable crystal is placed in an electric field, it deforms itself rhythmically. Often

the timing of this oscillation is extremely accurate. it serves as the equivalent of
the pendulum or balance wheel in a quartz watch,

\ Let me tell you one last thing about crystals, and it may be the most
fascinating of ali. The military metaphor makes us think of each soldier as a
yard or two from his neighbours. But actually almost all the interior of a crystal
is empty space. My head is 18 centimetres in diameter. To keep to scale, my
nearest in the crystalline parade would have to be standing more than a
Kkilometre away. No wonder the tiny particles called neutrinos (even smalier

I than electrons) pass right through the earth and come out the other side as if it

wast’t there {on average, One passes through you every second).

nut if solid things are mostly empty Space, why don’t we see them as empty
space? Why does a diamond feel hard and solid instead of crurbly and full of
holes? The answer lies in our own evolution. Qur sense Crgans, like all our bits,
have been shaped by Darwinian natural selection over countless generations.
You might think that our sense organs would be shaped to give us a “true’
picture of the world as it ‘really’ is. It is safer to assume, however, that they
have been shaped to give us a useful picture of the world, to help us to survive.
In & way, what sense orgaris do is assist our brains to construct a useful modetl of
the world, and it is this mode! that we move arocund in. It is a kind of “virtual
reality’ simulation of the real world, Neutrinos carn pass straight through a rock;
wut we can't. If we try to, we hurt ourselves. When constructing its simuiation
of rock, the brain therefore represents it as hard and solid. It is almost as
though our sense Organs are telling us: 'You can't get through objects of this
kind’, That is what ‘solid’ means. That is why we perceive them as ‘solid’.

In the same way, we find much of the universe, as science discovers i, difficult
to understand. Finstein’s relativity, quanturm uncertainty, black holes, the Big Bang,
the expanding universe, the vast slow movement of geological time - all these are
hard to grasp. No wonder science frightens seme people. But science can evenl
explain why these things are hard o understand, and why the effort frightens us.
We are jumped-up apes and our brains were only designed to understand the
mundane details of how to survive the Stone Age African savarinall.

These are deep matters, and a short article is not the place to go into them:
I shall have succeeded if I have persuaded you that a scientific approach to
crysials is more {lluminating, more uplifting and also stranger than anything
imagined in the wildest dreams of New Age gurus or paranormal preachers. The
blunt truth is that the dreams and visions of gurus and preachers are not neatly
wild enough. By scientific standards, that is.
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