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TEACHINGMHOW SGIENCE
REALLY WORKS
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veach the ‘strengths and weaknesses' of evolunion. To many
people this is an unassailable position and opposing it is
anti-scentific. As one writer Lo the Times declared. “Any
scientist who is afraid of an honest. open discussion and
exploration of the weaknesses and strengths on any scien
tific theory is not a good scientist and shoukd e barred
from academic research,™

The whole “strengths and wealmesses’ gamibit rests on
the belief that the business ol soence is testing truth
dlalme. and this is what “scentific method® instruction and
scienoe-as-argumentation teach. In fach the business of
sclence 5 producing better theores. Seldom |s a theory
abandoned except when there is a berwers theory to take its
place. The story of evalutionary blology in the century and
a half following publication of The Origin of the Spevies is
only in small part a story of testing and confirming or
rejecting Carwin's hypotheses. [T is mainly the story of
improving on the original theory, incorporating new
knowledge of genetics and new findings from many differ
ent fields of biology. This is an excidng story. Exposing stu-
dents to it could make good educatlonal experienoe in sci-
ence, and it is decidedly not a story of biologists desing
ranks against criticisms and alternative theories. It is astory
of progress on a large scale in making sense of the world,
progress to which many researchers have made contribu
tions, large and small

MAKING GOOD USE OF SCIENTIFIC KNDWLEDGE
Sorme educators argee for @ utiitarian conception of scen-
tific Fiteracy. From their standpoint, school science & oo
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much oriented roward making everyone a scentist, where-
as what students need is more directly applicable scientific
knowdexdige and abundant practice, through well-desigred
arul secially relevant projects. in applying scientific knowl-
edge. Students need to make wise dietary choices. for
instance, and this requires some knowledge of calorles,
vitarming, Types of fas and so on but nothing like the
knowiledge required 1o become a food chermist. As Tutune
howseholders and voters, they need enough scientific
knowledge o understand what conserving energy has to
do with reducing carbon emissions, but they can't be
expected to work owt the details of the total ermironmental
irmpact of paper versus plastic bags

It should be recognized, however, that not everyone poes
along with this limited conceprion of scientific liersoy,
What you can do with knowledge of mutrition, ecology,
bacterclogy, or psychology depends greatly on the depth
of your understanding. True, you can get practical guides wo
nutrition, energy conservation, child rearing, and 5o on -
and a base level of scientific literacy requires that you have
encugh knowledge 1o comprehend and follow such guides.
Rut to Tocus science education at that base level results in a
scattered and boring curriculum (similar to the ‘practical
mathematics” curricula of old), one that is poor preparation
for wniversity - let alone for becoming a scientist = and
one that sends students ot ingo the world poorly prepaned
to make sensible decislons on political matters involving
science and ill equipped to cope with the new and unez-
pected directions scientific knowdedge may take

By all means students should be engaged in soclally
worthwhile projects. and almost all such projects imoche
scientific knowledge of some kind (often mamy kinds)
Currently in progress is an international project on glabal
warming, launched in Torento at @ Summer Institute on
Kmowledge Buibkding chat brought tegether schoal students
from Ontario and Quebes, Hong Kong. and Cotalonia, The
students are gathering a grear deal of information about
the environment and causes and consequences of globhal
warming, They are enthuskastic about proposing solutions
and abowt various hands-on activities such as testing water
samples, But recognizing scientific issues that need o be
understood is a challenge of a different order Practical and
socially beneficial projects like this one, if handled in a
thoughtful way, can develop deepening understanding of
the social issues or the practical problems being addressed;
the prablem, we are suggesting, s that such work mary not
adwance scientific understanding, it may even be a way of
awaiding difficult scientific ideas. For that reason, we do
not see education focwsed on uses of scentific knowledge
45 an alermalne 1o !l'.l'.'ll'."."\di'df!!'u"'""nr O RCIETWCE -5
explanation approadhes. However, it can be an important
complement, provided It Is integrated with the pursuit of
saentific understanding,

IDEA-CENTRED SCIENTIFIC LITERACY

There are many different ways of teaching science, They
vary according 1o how much autonomy is gren to the
learners, hiww minch the weacher acds as an information
provider, how responsive the teaching is to students’ own
questions and ideas, hesw much wse is made of hands-on
work and sirmulations, and 50 on. Cutting across all these
il Ferences, however, 15 a difference i how much the foous
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