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routine exercises to see whether momentum is conserved in collisions
between carts (‘if it weren’t, we wouldn’t be asked to find out’), students

Teaching
could be shown a phenomenon and required to come up with questions

Teaching

162

Another part of scientific method is varying one factor to study its effect
while holding all other factors constant. That procedure could be taught

behind the converging lens if it had twice the diameter? Twice the focal
more deliberately and explicitly than it often is.

about it. Those questions could be followed up later. For example,
converging and diverging lenses could be placed near a wall. On noticing
that the wall is darker behind the diverging lens, a student might ask, where
has the light gone? Another might ask, what sort of picture would you get
length?

None of the things I have mentioned - the basic principles of science,
measurement, observation, reflection, the scientific method — are irrelevant
to specialists, while they would help non-specialists to understand their

worlds. Unfortunately the minutiae of scientific conceptions have squeezed
measurement, observation and scientific method out of most syllabuses.

Often these minutiae involve intellectual skills of identifying values of
o . . . . . . g-

quantities and substituting them in formulae. While that is an important

part of science, it should not dominate school science to the extent that it

does now.

As an example of minutiae, many school physics courses include
Faraday’s law of induction, quantified as the Faraday-Neumann Law
e = —do/dt. Teaching often concentrates on training students to apply that
formula to exercises such as that in figure 10.4. The students are practised in

algebra, not in physics. All that people need to learn in school about induc-
tion is how it can generate electricity, and that their intuitive feelings about

it are correct: bigger magnets, more turns of wire, and faster rotation all lead
to bigger e.m.f. Those feelings can be checked out by qualitative experiment.

Concepts like flux density and the quantitative use of the formula can be left

to tertiary courses.

In chemistry, Fensham (1984) suggests that instead of a conceptual

presentation illustrated by experiments, school courses should concentrate
on the things that chemists do: analysing, synthesizing, purifying, studying

structures, searching out properties and controlling reactions. A syllabus
organized on those lines would involve much doing, with students learning
chemistry through exercises such as those Fensham suggests of cleaning
clothes and other materials, making and repairing with fibre glass,
distinguishing between common substances like kerosene and turpentine,

choosing among detergents, stemming corrosion, developing films. The

unifying principles that are introduced must flow out of the practice, and
should be presented only in as much detail as their relation to everyday
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