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Truth, its theory and its practice in science education

ABSTRACT:
This presentation argues that science education must embrace truth.

It draws upon the origins of modern science, particularly the work of Isaac Newton on
optics, to show how truth is essential to science.

Newton wrestles with truth both in his early experiments and later as he attempts to
present his work to a sceptical audience. The formulation of truth in this presentation is
that of Martin Heidegger.

If we are to make science understandable to students, and inspire them, we must
present them with an adequate account of science itself, and this can only be achieved
if we embrace a concept of truth.
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Heidegger’s concept of truth
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Three characteristics
of modern science

Framework / ground plan
Pre-logic
Perception
Measurable objects
The Real

Force nature to reveal more of itself
Follow procedures
Equipment
Event of truth
Individual
Perception

Consequences of disclosures
Literature
Institutions
Workforce
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1664
22 years-old
Trinity College

Questiones quadam Philosophiz
Certain philosophical questions

Amicus Plato amicus Aristoteles magis amica veritas
Plato and Aristotle are my friends, but truth is a better friend
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Newton’s optics
Truth as correspondence
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Newton’s optics
Truth as disclosure




Implications

- philosophy of science

Positivists & constructivists
Relativism

Technology

Perpetuation of science

Biology
DNA / Cold Spring Harbor
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Implications
- science education
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Truth
Demonstrations Experiments Simulations
Hypothesis
Mathematical - models
Scientific method
Curriculum structure
Science literacy

Nature of science




Astronomy and you

You are you No one else can be you. What you think and do is
yours alone. You are secret within yourself. You occupy a particular
space. You are not somewhere else, just in this one place

@ You are significant
You live in a particular time. You did
not appear earlier on when the world
was a difforont place. Nor will you
later - t now is your time!
ou sae things where you are.
Your view of evarything is uni Itis
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you sea.

You are
e Insignificant

Have you ever had that focling that
ytmm timy? You are inan
ivarse. This is beief
mnmmtunplmmdm e wWare
millions of pecple before you. There
will be millions of people aftar you.
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significant in the Jong term.
Our warld has not always existed.
Nor ml] it always exist One day
we know will be gone. o
Astronomy helps us all to see ourselyes |55 FREEREHTEERE SRR
in perspective. Bt from £ Sue o the Maon aways polts
On the one hand we are important *you
to ourselyes, but on the other hand we
are not important at all

@ History and culture

Astronamy is important in the history of all cultures. Howevar, it is
cuh%mpurmthpcplnwh?hwmlm&udmdm
cw7 land, origi as mig and thay had to travel across
nmmonnmsnnnourmlmrh
to Aotearca, both the Maari and the ans
dmdndmmmdamy Boalmdﬂul,mm ¥
links you to your own history - wharever you came from.

Captata Janss Cook (281779} Captain Cooks crows roled on atroomicl
obsarvations tir navigation on thelr voyages of dlconTy 10 tha Padfic, 2 od
the Fadfia peopies generations erir (Painting by Nathank Dascq, 075)

s

® our future

If we are to enjoy a good standard of
living, our country must cam
omnl'lhuml’:z!ododzilil
b’bm\ a creative intell
%thnywutndy beit
luﬂnutzlnyﬁnng' else - youmake a
cnm!ributix\wward:anyZalhnd’l
future. Science, the arts, and the
humanities all offer ideas and insights
that are important to cur country.
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@) Exciting revelations In unsettied times
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new ideas P moee qu Once you learn the
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each discovary.
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A ulyanoithu but

sciencos are i nded.v

Beyond science there are also great conflicts of idoas, for
example the global conflicts batween religious and political ideas. In
othar words, you live in a time thatis unsettlod and uncertain, rather
than stable and reliable - a time when there is dobate about what is true.




New Zealand
astronomers and
observatorles
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Truth, its theory and its practice in science education
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Heidegger’s phenomenology
- enquire into human-ness

O




