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Preface.

The work reported in this thesis was based on a number of separate but
interconnected pieces of research that were performed during a six year Ph.D.
candidature:

An initial and then on going examination of Mathematics and physical Science
enrolments at Tertiary level in a number of countries including Australia.
Evidence of both demand and supply side influences were noted.

An initial and then on going examination of Secondary enrolments in Physics,
Chemistry and rigorous Mathematics, primarily in Australia and with a strong
focus on Queensland.

Queensland state legislation pertaining to Statutory bodies involved in
Secondary education and some consequences arising from that legislation were
examined.

A major survey of opinions of Queensland Secondary Principals in respect of
Mathematics and physical Science with emphasis on the condition of the lower
Secondary level. That survey had a 70% response rate.

An examination of student outcomes at the end of Year 10 in both physical
Science and Mathematics. That examination involved a consideration of the
scant hard data in existence together with an inspection of popular text-books.

A survey of the opinions of all the Year 12 students in five schools who had
just completed their study of Maths C.

A survey of approximately 300 Year 10 students in the five schools at the time
they were making their subject selections for Years 11 and 12. The survey
examined student motivation, attitudes and knowledge of the Year 11/12
subjects.

A detailed examination and analysis of the Overall Position (OP) implications
of the concurrent study of Maths B, Maths C and Physics for the students in the
five schools.

An examination of the OP effect of that concurrent study by gender-viewed in
terms of comparative advantage.

The performance of females and males in a number of Year 12 subjects was
examined. That examination was over the whole state and considered subject
performance in comparison to a measure of general ability.
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ABSTRACT

In this thesis the level of participation in Physics and the allied discipline of
rigorous Mathematics at Tertiary and upper Secondary level is examined.
Various possible supply side constraints are considered, in particular the
condition of Maths and Physics in lower Secondary schools in Queensland.
Some of the effects of weak Maths and Physics in that part of the education
chain are examined indicating that there is a commonality of interest between

many school students, especially males, and the disciplines per se.

Participation in Physics at Tertiary level is in decline in USA, Canada and
Germany as well as in Australia. There are indications from both Germany and
USA that those declines are not entirely explicable by a consideration of
demand side influences, supply side factors must have some influence. Because
it may be possible to manipulate supply side influences, the work reported here

concentrates on those issues, in particular in Queensland.

Participation in Physics and especially rigorous Mathematics in the last two
years of Secondary schooling has been in medium to long term decline across
Australia. In Queensland that decline is mainly a decline in male participation.
The student decisions not to study those subjects are made at the end of Year
10. Hence their educational experiences prior to that time are important. Clear
evidence is presented from a large sample of school Principals in Queensland
that there is a high degree of concern in the schools about the condition of both
Mathematics and Science in Years 8,9 and 10.

An inappropriate structure of relevant Statutory Authorities in Queensland has
led to there having been no collection for 15 years of data vis-a-vis student
outcomes up to the end of year 10. The only exception being a single but
excellent study for Mathematics that showed that outcomes are highly variable

and frequently weak, particularly for algebra.
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For physical Science there is no data but indications from textbooks are that

very little numerical Science is studied. Hence there is a discontinuity at the
Yearl10/11 interface.

It is known that participation in the physical Sciences is highly dependent on
previous educational experiences. The discontinuity referred to will affect
participation in Physics and Maths C, the most rigorous Mathematics in
Queensland at the Year11/12 levels. An analysis of effects on student Overall
Position (the equivalent of ENTER) consequent to the concurrent study of
Maths B, Maths C and Physics shows that students are advantaged in OP terms
by that concurrent study. Hence the decision by an increasing number of
capable students not to take those subjects may have a deleterious effect on
their final outcomes. A survey of students from five North Queensland schools
confirms that students who are taking Maths B/Maths C/Physics are
comfortable with it and recognise that it has been to their advantage. Another
part of that survey demonstrates a degree of ignorance about both Physics and
Maths C amongst the Year 10 students at the time that they are making their
subject selections. It is noteworthy that the advantage gained by taking the
combination Maths B, Maths C and Physics is at least as noticeable for males
as for females. Consequently it is an area of comparative advantage for males.
An examination of male/female performance in rigorous Mathematics and
numerical Science across the whole state demonstrates that, contrary to
received wisdom, females are not performing better than males of similar
general ability or have relatively improved their performance over the last

decade at least.

It is suggested that a major overhaul of both Mathematics and physical Sciences
in lower Secondary schools in Queensland is required. Such an improvement
would tend to raise participation levels in both Physics and rigorous
Mathematics to the advantage of many students, particularly males and provide
a larger pool of qualified students from which Tertiary physical Science and

Engineering Departments could draw.

The condition of both Mathematics and physical Sciences in Years 8/9/10 is at

best highly variable, at worst poor, to the detriment of many thousands of
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students and the related disciplines Mathematics and Physics. It is suggested
that Parliament, the Statutory bodies, schools and Tertiary Education Faculties
need to accept that a problem exists, accept a part of the responsibility for that

problem and act decisively to rectify the situation.
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